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Increasing Trends in Mortality Rate Among Salivary Gland 
Tumors in Non-Geriatric African Americans
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Abstract

Background: The treatment of salivary gland tumors has not changed 
significantly in the past two decades. However, the increase in the 
geriatric population with these tumors poses a new challenge for 
their management. This study explores the incidence-based mortality 
trends in the geriatric and non-geriatric population for the time period 
of 2000 - 2014 and compares the trends between races.

Methods: Mortality data were extracted from the Surveillance, Epide-
miology, and End Results (SEER) Database for the years 2000 - 2014. 
Incidence-based mortality for all stages of salivary gland tumors was 
queried and the results were grouped by age (geriatric vs. non-geriat-
ric determined as 65 vs. below 65 years of age) and race (Caucasian/
White, African American/Black, American Indian/Alaskan native and 
Asian/Pacific Islander). All stages and both genders were included in 
the analysis. T-test was used to determine statistically significant dif-
ference between various subgroups. Linearized trend lines were used 
to visualize the mortality trends between various subgroups (geriatric 
vs. non-geriatric and Caucasian vs. African American).

Results: Incidence-based mortality for salivary gland tumors has wors-
ened since 2000 to 2014 for both geriatric and non-geriatric patients (P 
< 0.05). There was a statistically significant difference between these 
two groups in both Caucasian/White patients and African American/
Black patients. Notably, the worst incidence-based mortality rates were 
noted in African American/Black non-geriatric patients followed by 
Caucasian/White non-geriatric patients. However, there was no statisti-
cal difference in incidence-based mortality between Caucasian/White 
patients and African American/Black geriatric patients.

Conclusions: The similarity in incidence-based mortality for geriatric 
patients with salivary gland tumors in both Caucasian/White patients 
and African American/Black groups suggests that the effects of race 
may not be pronounced in the elderly population. The high rate of 

incidence-based mortality in African American/Black non-geriatric pa-
tients may suggest environmental influence and warrants further study.
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Introduction

Salivary gland cancers (SGCs) are a type of head and neck 
cancer (HNC) that can arise from any of the three major glands 
(parotid, sublingual, and submandibular) or from the various 
minor salivary glands. SGCs have uncertain epidemiology and 
comprise a relatively rare cancer, representing 3-10% of HNCs 
and less than 1% of all cancers in the USA [1, 2]. Salivary 
gland tumors are heterogeneous due to their origins in diverse 
glandular cell types and consist of at least 20 distinct histologic 
subtypes [3]. The annual estimated incidence of salivary gland 
tumors ranges from 0.4 to 13.5 cases per 100,000 individuals 
[4]. However, the incidence of SGCs has increased within the 
past four decades. It is estimated that the incidence of SGC 
incidence in the USA from 1975 to 2015 increased from 1.1 to 
1.3 cases/100,000 individuals [5].

There have been previous studies that show patterns in de-
mographic presentation of salivary gland tumors. Benign tumors 
tend to occur more frequently in women and are diagnosed at a 
younger age compared to malignant tumors, which present more 
commonly in males and are diagnosed at an older age [6, 7]. In 
a retrospective study of 11,007 patients with SGC by Russell et 
al, black individuals were shown to have poorer disease-specific 
survival compared to Whites [8]. The American Cancer Society 
also notes that older age is a risk factor for SGC, in addition 
to the male gender. In terms of patient age, a study by Bjorn-
dal et al revealed that the younger (< 70 years), non-geriatric 
population had better, disease-specific survival when compared 
to elderly geriatric (> 70 years) [9]. This could be due to more 
advanced disease stage and high-grade histological subtypes of 
SGC present in the geriatric population. This finding challenges 
the incidence-based mortality trends found in this study. When 
comparing incidence between races, this study showed that dis-
ease-specific mortality rate was highest in black, non-geriatric 
patients. Given the discovered racial disparity and potential 
discrepancies or differences in SGC incidence-based mortality 
based on age, it is important to analyze mortality trends between 
various racial and aged populations. Current staging categorizes 
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salivary gland carcinomas into either low or high grade, with 
intermediate grade demonstrating the most variability.

While there may be associations between race, age, and 
incidence-based mortality of SGC, histologic grade and stage 
of the tumor are still significant predictors of SGC prognosis. 
A retrospective study by Lima et al showed that five factors 
had significant negative influence on prognosis of malignant 
parotid gland tumors, of which age, stage, grade, and pres-
ence in lymph nodes were included. The 10-year disease-
specific survival rate for SGC depends on the stage of the 
cancer. From stage I to IV, these rates were 97%, 81%, 56%, 
and 20%, respectively [10]. Furthermore, 20% of individuals 
with SGC will develop distant metastases, which corresponds 
with only 4.3 - 7.3 months of survival [11]. Those with high-
grade salivary gland tumors are more likely to develop distant 
metastases and survive for a shorter time period compared to 
patients with low-grade cancer. It is furthermore important 
to consider gender as a factor in analyzing incidence-based 
mortality. A study by Cheung et al that queried Florida Can-
cer Registry and in-patient hospital data of SGC diagnoses 
showed that men were diagnosed with higher grade and ad-
vanced disease stage than women. Males also had poorer out-
comes and 5-year survival rates than their female counterparts 
[12]. Given these data, it is imperative to also consider factors 
such as tumor stage, grade, gender and environmental factors 
when analyzing incidence-based mortality trends between dif-
ferent age and racial populations.

As there is discrepant literature regarding influences of 
race and age on mortality from SGC, there is a need to fur-
ther assess the disease in context of these variables. Using data 
from the Surveillance, Epidemiology, and End Results (SEER) 
database from 2000 to 2014, this study aims to analyze inci-
dence-based mortality trends from salivary gland tumors with-
in geriatric and non-geriatric populations (65 years vs. below 
65 years of age) and amongst Caucasian and African American 
races. A goal of this study is to assess demographic factors that 
impact SGC prognosis and corroborate or counter previous 
studies to better understand variables that influence mortality. 
The study thereby aims to focus individualized diagnostic and 
treatment strategies for certain populations.

Materials and Methods

Data source

The SEER database was used to extract mortality data from 
all stages of salivary gland tumors from 2000 to 2014. SEER 
is a database that is part of the National Cancer Institute (NCI) 
and a source of cancer incidence, survival, and statistics in the 
USA. SEER collects its data on patient demographics, primary 
tumor site, tumor morphology, and incidence from cancer reg-
istries spanning 34.6% of the US population.

Study population

Patients with all stages of salivary gland tumors were included 

in this study. Mortality data of patients of both genders and 
all ages (geriatric and non-geriatric) from 2000 to 2014 were 
studied. Patient demographic information such as gender, age, 
and race as well as tumor stage were included in analysis. This 
study limited analysis to patients of four racial/ethnic groups: 
Caucasian/White, African American/Black, American Indian/
Alaskan native, and Asian/Pacific Islander. Patients were 
grouped as geriatric (> 65 years old) and non-geriatric (< 65 
years old).

The study was conducted in compliance with the ethical 
standards of the responsible institution on human subjects as 
well as with the Helsinki Declaration. This study was deemed 
to be exempt from IRB approval as it involved analysis of de-
identified patients from a national database.

Outcomes

Incidence-based mortality rates from SGCs were calculated 
based on age (geriatric and non-geriatric) and the four racial/
ethnic groups. Incidence-based mortality rates from SGC 
was defined as the number of deaths due to SGC among the 
total number of patient cases of SGC diagnosed in SEER 
regions.

Statistical analysis

T-tests were used to determine statistically significant differ-
ences between various age and racial subgroups listed above. 
Linearized trend lines were used to compare mortality trends 
between subgroups, such as geriatric vs. non-geriatric and 
Caucasian vs. African American. Statistical significance was 
defined as a P-value < 0.05.

Results

The average incidence-based mortality rates from 2000 to 2014 
for salivary gland tumors for both races and age populations are 
shown in Table 1. There is a statistically significant difference 
between these two populations in both Caucasian/White patients 
and African American/Black patients. White and Black non-ger-
iatric patients have higher incidence-based mortality rates than 
the geriatric population for both races (P < 0.05). Black non-
geriatric patients also have a significantly higher mortality rate 
from SGC than White non-geriatric individuals (P < 0.05). Rates 
of mortality have also increased in both geriatric and non-geri-

Table 1.  Average Incidence-Based Mortality Rates From 2000 
to 2014 for Salivary Gland Tumors Based on Race and Age

Ethnicity/race
Age

Geriatric Non-geriatric
Caucasian/White 0.0011375 0.0090625*
African American/Black 0.00145625 0.0201625*

*Statistically significant (P < 0.05).
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atric patients since 2000 to 2014 (P < 0.05) (Figs. 1-4). Despite 
past reports that outcome from salivary gland tumors is poorer 
in elderly population, this study notes higher mortality rate in 
the non-geriatric population. There is no significant difference 
in mortality rates between White and Black geriatric patients 
with salivary gland tumors (P = 0.06).

Discussion

This study is a population-based analysis of trends in inci-

dence-based mortality rates from all stages of salivary gland 
tumors in the USA. Patients with salivary gland tumors were 
identified utilizing the SEER database from 2000 to 2014. 
We evaluated mortality based on variables such as race, age, 
gender, tumor stage. This study is one of few that address the 
factor of age and incidence-based mortality from SGC. It also 
challenges past reports stating that mortality from salivary 
gland tumors is higher in the elderly population.

The most significant finding of this study are the increased 
mortality rates in the non-geriatric population of patients with 
salivary gland tumors in comparison to the geriatric popula-

Figure 1. Geriatric incidence-based mortality trends relative to race based off mortality data via SEER from 2000 to 2014. API: 
Asian/Pacific Islander; AIAN: American Indian/Alaskan native.

Figure 2. Non-geriatric incidence-based mortality trends relative to race based off mortality data via SEER from 2000 to 2014. 
API: Asian/Pacific Islander; AIAN: American Indian/Alaskan native.
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tion (non-geriatric age is < 65 years and geriatric age group 
is ≥ 65 years of age). This result challenges previous studies 
which established that the incidence of mortality from salivary 
gland tumors is higher in elderly individuals [9]. The variable 
levels of fitness, vulnerability, and high likelihood of pre-
existing conditions in the geriatric population, in addition to 
the rapid expansion of this population over the years, warrant 
need for specialized geriatric oncologists. It is predicted that 
the number of individuals over 65 years will double from the 
turn of the century to 2050. As advanced age is a risk factor 
for cancer, a graying population indicates that diseases that 
target elderly individuals would become more prevalent. A 

dramatic increase in cancer incidence is reported in individu-
als over 65 years, with 60% of new malignant diagnoses and 
70% of cancer deaths occurring in this population. Incidence 
of cancer in those over 65 is 10 times greater, and mortality 
from cancer is 16 times greater when compared to the non-
geriatric population. Additionally, over 70% of mortalities 
associated with cancers such as prostate, bladder, colon, and 
lung occur in patients 65 and older [13, 14]. One explanation 
for the high mortality from HNC in elderly individuals is that 
geriatric patients may not be considered candidates for aggres-
sive multimodality treatments that involve surgery, radiation, 
and/or chemotherapy due to high chances of comorbidities and 

Figure 3. Geriatric versus non-geriatric incidence-based mortality trends among White population based off mortality data via 
SEER from 2000 to 2014.

Figure 4. Geriatric versus non-geriatric incidence-based mortality trends among Black population based off mortality data via 
SEER from 2000 to 2014.
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concern over poor treatment and toxicity tolerance [15]. The 
interaction of comorbidities with old age could impact patient 
prognosis, quality of life, and management options. This is-
sue is compounded by the fact that a large proportion of HNC 
patients present with locoregionally advanced (LA) stage III 
and IV cancer which in turn require multimodality treatment 
for survival. In fact, there is current debate on whether treat-
ment options for geriatric population should be different than 
for younger individuals. Some reviews reject the proposal that 
age be a sole factor in determining whether curative therapy be 
undertaken for geriatric patients [16, 17].

One report states no significant difference in outcome 
from HNC between geriatric and non-geriatric patients, add-
ing that postoperative complications occur no more frequent-
ly in the older population than the younger [17]. Concordant 
with this review, a study by Sesterhenn et al that analyzed 
postoperative complications from 24 patients over 75 years 
old suffering from squamous cell carcinoma (SCC) of the 
larynx showed no evidence of postoperative complications in 
patients when treated by transoral CO(2) laser microsurgery 
with curative intention [16]. A study by Zabrodsky et al re-
ported acceptable complication rates in elderly patients treat-
ed with major surgery for HNC with meticulous assessment of 
pre-existing comorbidities [18]. Furthermore, a retrospective 
case-control study by Clayman et al showed no significant 
difference in perioperative or postoperative complications be-
tween patients 80 years and older with head and neck SCC 
and those 65 years and younger [19]. Bjorndal et al discov-
ered that younger patients (< 70 years) with SGC have a sig-
nificantly better disease-specific and recurrence-free survival 
than the elderly ones (> 70 years) [19]. The poorer prognosis 
of SGC in the geriatric population could be explained by more 
advanced disease stage, higher histological grade subtype, 
presence of comorbid conditions, and treatment challenges. 
Additionally, elderly individuals over 75 years old were found 
to have a statistically significant lower likelihood of receiving 
a resection surgery for major SGC when compared to patients 
younger than 75 years [20]. As such, the finding of this study 
that non-geriatric individuals, particularly of African Ameri-
can/Black race, have higher incidence-based mortality than 
geriatric individuals is a surprising report that warrants fur-
ther investigation into whether this discrepancy is caused by 
genetic factors, systematic deficiencies, or some other con-
tributor.

Studies such as this have shown that race and ethnicity 
influence prevalence, mortality rates and prognosis of SGC. 
This study found that mortality rates are higher in the African 
American/Black population in comparison to the Caucasian/
White. Notably, the worst incidence-based mortality rates 
were noted in African American/Black non-geriatric patients 
followed by Caucasian/White non-geriatric patients. A large 
death certificate-based case-control study by Wilson et al 
studying SGC cases reported the greatest proportion of young 
deaths among African Americans (< 50 years) [21]. Russell 
et al similarly found that black patients had inferior outcomes 
compared to other races [8]. A retrospective study on patients 
using the SEER database from 2007 to 2014 showed that Afri-
can Americans/Blacks had a less favorable health outcome and 
higher risk of mortality when compared to Caucasians/Whites, 

Asian/Pacific Islanders, and Hispanics [22]. In addition to age 
disparity, genetic/biologic factors, and comorbid conditions, 
socioeconomic factors and social inequalities such as access to 
healthcare play important roles in HNC survival. It is thus im-
portant to address both clinical and non-clinical factors when 
estimating disparities in overall survival and incidence-based 
mortality across racial groups. A SEER-Medicare linked ret-
rospective study by Suzuki et al of 15,547 patients over 66 
years diagnosed with HNC found that African American/Black 
patients had significantly inferior overall survival compared 
to all other racial/ethnic groups. It is important to note that 
this finding came despite similar treatments, comorbidities, 
age at diagnosis, and stage at presentation between African 
Americans/Black and Caucasians/White patients [23]. Inde-
pendent of many confounding factors, African Americans may 
thus present with an overall inferior survival after diagnosis 
of HNC and a significantly worse outcome with malignancy 
of the oropharynx. African American patients have the worst 
prognosis of HNC, with age-adjusted mortality rate for Black 
men approximately twice that of White men [24].

This study has several limitations. This study has a ret-
rospective design and uses a database which could contribute 
to inherent study bias. As such, we are unable to draw causal 
relationships from our data and must infer potential explana-
tions for our results. We also acknowledge that there may be 
inconsistencies when comparing data between studies. For 
example, geriatric may be defined differently or may have dif-
fering classifications in various studies. This lack of consist-
ency in classifying certain age groups can make comparisons 
difficult.

Conclusion

Using the national SEER database, this study analyzes the 
rates of incidence-based mortality from all stages of salivary 
gland tumors with respect to race/ethnicity and age of pa-
tients between the years 2000 and 2014. Overall, our study 
highlights a higher rate of incidence-based mortality in non-
geriatric and African Americans compared to the geriatric and 
Caucasian populations. Our results imply that non-geriatric 
African Americans have the worst outcomes in terms of in-
cidence-based mortality. This conclusion challenges previous 
literature on age-related mortality disparity in patients with 
salivary gland tumors. It also concurs with past studies that 
report African Americans have poorer prognoses than Cauca-
sians after diagnoses of HNC, and particularly salivary gland 
carcinoma. Further investigation into possible environmental, 
occupational, and genetic factors and mechanisms that con-
tribute to disparity in mortality rates in the non-geriatric popu-
lation is warranted. This could gain a better understanding of 
health disparity and may impact individualized healthcare and 
patient outcome.
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