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Abstract
Some deaf men who use American Sign Language (ASL) experience barriers in patient-physician communication which may
leave them at disparity for shared decision making compared to hearing men. Transparent communication accessibility is needed
between deaf male ASL users and their physicians to maximize the benefit to risk ratio of using the prostate-specific antigen
(PSA) as a screening tool for early detection. The objective is to compare shared decision-making outcomes between deaf and
hearing males who are (1) age-eligible for PSA screening and (2) younger than 45 years old with a family history of cancer. An
accessible health survey including questions about PSA test, PCC, modes of communication, and cancer history was adminis-
tered in ASL to a nationwide sample of deaf adults from February 2017 to April 2018. Two subsamples were created: (1) 45- to
69-year-old men who were age-eligible for PSA testing and (2) 18- to 44-year-old men with a family history of cancer. Age-
eligible and younger deaf men with a family history of cancer are at disparity for shared decision making compared to their
hearing peers. Regardless of age and PSA testing status, deaf men felt significantly less engaged in shared decision making with
their health care providers compared to hearing men. Participation in shared decision making requires not only accessible
communication but also cultural competency in working with deaf patients. This is critical in the shared decision-making era
in maximizing the benefit of prostate cancer screening in deaf male patient population.
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Introduction

In the USA, prostate cancer (PCa) is the second most frequent
cause of cancer death. In 2018, an estimated 20 million men
will begin to consider whether to be screened for PCa [1].
While some randomized trials demonstrated a survival benefit
from screening using the prostate-specific antigen (PSA) for
PCa [2, 3], other studies have not [2].

As a result of these inconclusive findings, thoughtful de-
bate continues regarding the positive and negative conse-
quences of routine screening for prostate cancer. This debate
is further complicated by the lack of tools to distinguish indo-
lent prostate cancer from aggressive cancer. Other elements
fueling the debate are the potential for adverse consequences
following surgery to remove cancer in the cancer in the pros-
tate gland and the associated morbidity and mortality risks
with and without early intervention. There are also increased
health care costs associated with the over-detection of indolent
disease [4, 5], the potential exposure to unnecessary diagnos-
tic and treatment procedures, and the emotional toll these un-
certainties place on patients and their families.

Even among those who conclude that regular PCa screening
is appropriate, there are variations in recommendations. For ex-
ample, the Göteberg arm of the European Randomized Study of
Screening for Prostate Cancer (ERSPC) reported that, compared
to annual screening intervals, biennial screening can lead to a
lower overdiagnosis rate (2.4 vs. 3.3%), a 59% reduction in total
tests, and a 50% reduction in false-positive results [6].
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Based on current evidence, the US Preventive Services
Task Force (USPSTF) recommends against annual screening
in favor of patients and physicians engaging in shared
decision-making (SDM) regarding the risks and benefits of
screening in men 55 to 69 years of age [5, 7], whereas the
National Comprehensive Cancer Network (NCCN) guidelines
recommend informed testing beginning at 45 years of age [8].

Lacking a clear consensus regarding screening for men in the
age- and risk-appropriate cohort, the SDM process becomes crit-
ical in allowing patients to make informed decisions tomaximize
the benefit of screening, especially in higher-risk populations. A
systematic review of SDM studies found that engaging patients
as active participants in health-related discussions was particular-
ly successful for patients who came from medically underserved
groups and presented with lower health knowledge [9].

Accessibility to health information and comprehending the
available health information are critical in the process of mak-
ing informed decisions. The SDM processes become difficult
when there are communication barriers between the patient and
doctor. For deaf people who use primarily American Sign
Language (ASL), a tendency towards suboptimal health litera-
cy is exacerbated by non-concordant language with the physi-
cian, creating negative implications for adherence to preventive
care and treatment recommendations [10, 11]. Furthermore,
poor health-related outcomes in deaf adults who use ASL have
been directly linked to communication barriers in addition to
low health literacy [12, 13]. The communication barriers and
low health literacy are particularly concerning because educa-
tional materials and physicians were identified as the first and
secondmost preferred sources of health information in a sample
of 109 deaf men in Southern California [14]. A Rochester-
based sample of 89 (46% male) deaf patients reported that they
were more likely to pursue preventive services if their health
care providers utilizedASL [11]. However, anASL-based pros-
tate cancer education study found that only 56% of 121 deaf
male participants communicated in ASL directly or through
interpreters with their physicians despite self-reported prefer-
ence for communication in ASL by 70% of the deaf male par-
ticipants [14]. In this education intervention study, there was a
slight, but nonsignificant, increase in the PSA and DRE (digital
rectal exam) screenings post-intervention among older men
(50+ years). Yet, this study reported that only 14% (17) of the
deaf male sample felt well informed about screening tests by
their doctors.

Engaging deaf adults in discussions using their preferred lan-
guage is a necessity for deaf patients to make informed decisions
about their prostate health. Accessible language in health educa-
tion programs can also increase a deaf person’s cancer health
literacy level. In an ASL-accessible, captioned testicular educa-
tion intervention study with primarily deaf young men in
Southern California (n = 85), there was a significant increase in
general cancer and testicular knowledge post-intervention [15].
This knowledge gain was maintained at 2-month interval, and

the deaf participants demonstrated a preference for active learn-
ing [16]. In another study, participants who were reportedly ac-
tive in the SDMprocess were less likely to have a PSA screening
compared to those who reported lack of involvement in SDM
[17].

Deaf men who use ASLmay experience barriers in patient-
physician communication and/or receiving access to health
information which leaves them at a disadvantage for partici-
pation in SDM. Transparent communication accessibility is
needed between deaf male ASL users and their physicians to
maximize the benefit to risk ratio of using the PSA as a screen-
ing tool for early detection in this patient population. This
study focuses on self-reported shared decision making among
deaf and hearing male patients who received PSA-based
screening. The aims are to compare shared decision-making
outcomes between deaf and hearing males who are (1) age-
eligible for PSA screening according to the USPSTF and
NCCN guidelines and (2) younger than 45 years old who
report a family history of cancer, after controlling for race,
education, and health-related characteristics.

Methods

The Health Information National Trends survey (hints.cancer.
gov), which included items about PSA screening and shared
decision making, was translated and linguistically validated in
ASL (HINTS-ASL [18]). Following approval from the
institution’s human subject review board, the HINTS-ASL
survey was administered between February 2017 and
May 2018 to a national sample of early deafened adults who
used ASL. Informed consent was obtained from all individual
participants included in the study. Secondary data for English-
speaking hearing men were drawn from the NCI-HINTS 5,
cycle 1, survey. Study-relevant items include the following:

& Regular provider: Not including psychiatrists and other
mental health professionals, is there a particular doctor,
nurse, or other health professional that you see most
often?

& Modes of patient-physician communication: How do you
communicate with your doctor, nurse, or health profes-
sional that you see the most?

& Decision making: How often did the health care provider
involve you in decisions about your health care as much
as you wanted?

& PSA screening: Have you ever had a PSA test?
& Language preference: What language do you prefer to

use?
& Personal history of cancer: Have you been diagnosed as

having cancer?
& Family history of cancer: Have any of your family mem-

bers ever had cancer?
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Statistical Analyses

Using the National Comprehensive Cancer Network (NCCN)
PSA screening guidelines, two subsamples of the hearing and
deaf participants were created according to the following
criteria: (1) 45 to 69 years old who were age-eligible for
PSA testing and (2) 18 to 44 years old with family history of
cancer. Chi-squared tests were used to describe the relation-
ships among the variables. A bivariate correlation analysis
was conducted to identify variables that were associated with
PSA testing at p value of 0.05 or lower. These variables were
then entered as covariates in logistic regression models.

Among the participants in the 45- to 69-year-old group,
binomial logistic regression analysis was used to compare
PSA testing between deaf and hearing participants, after con-
trolling for sociodemographics and personal/family histories

of cancer. A separate analysis was conducted on the deaf and
hearing male groups younger than 45 who had reported a
family history of cancer. The statistical program SPSS version
25.0 was used for all analyses.

Sample Description

A total of 318 deaf and 900 hearing men met the criteria for
inclusion in this analysis. Tables 1 and 2 display the
sociodemographic characteristics of the two samples catego-
rized on the basis of age and hearing status. Table 1 describes
and compares the characteristics of 162 deaf and 708 hearing
men who are PSA age-eligible at 45 years of age and older.
Table 2 includes 156 deaf and 192 hearing men who were at
least 18 years old, but less than 45 years old and presented
with a family history of cancer.

Table 1 Sociodemographic characteristics for PSA testing in deaf and hearing age-eligible (45 years old and up) men

Received PSA test χ2, p value Did not receive PSA test χ2, p value

Deaf (n = 106) Hearing (n = 464) Deaf (n = 56) Hearing (n = 244)

Race 11.60, p < 0.05 NS

White 91 (85.8%) 303 (69.7%) 38 (67.9%) 138 (60.5%)

African-American 7 (6.6%) 51 (11.7%) 9 (16.1%) 24 (10.5%)

Hispanic 6 (5.7%) 55 (12.6%) 5 (8.9%) 37 (16.2%)

Other 2 (1.8%) 26 (6.0%) 4 (7.1%) 29 (12.7%)

Highest school level NS NS

HS graduate 48 (45.3%) 246 (53.1%) 28 (51.9%) 154 (63.4%)

College graduate 58 (54.7%) 217 (46.9%) 26 (48.1%) 89 (36.6%)

Personal cancer history 11.71, p < 0.001 6.096, p < 0.05

Yes 33 (31.1%) 77 (16.6%) 11 (20%) 21 (8.6%)

No 73 (68.9%) 387 (83.4%) 44 (80%) 223 (91.4%)

Family cancer history 31.77, p < 0.001 26.43, p < 0.001

Yes 67 (64.4%) 333 (72.4%) 37 (67.3%) 141 (58.3%)

No 37 (35.6%) 127 (27.6%) 18 (32.7%) 101 (41.7%)

Regular provider 10.81, p < 0.001 NS

Yes 72 (67.9%) 379 (82.2%) 31 (55.4%) 140 (57.9%)

No 34 (32.1%) 82 (17.8%) 25 (44.6%) 102 (42.1%)

Health insurance 8.75, p < 0.05 NS

Yes 102 (96.2%) 453 (98.3%) 54 (96.4%) 218 (90.8%)

No/not sure 4 (3.8%) 8 (1.7%) 2 (3.6%) 22 (9.2%)

Language preference – –

ASL 50 (48.1%) – 29 (51.8%) –

English 54 (51.9%) – 27 (48.2%) –

Mode of communication with doctor – –

ASL (direct/interpreter) 72 (68.6%) – 33 (63.5%) –

English (written/oral) 33 (31.4%) – 19 (36.5%) –

Decision making 42.77, p < 0.001 11.91, p < 0.01

Always 32 (30.8%) 225 (55.8%) 17 (31.5%) 94 (51.6%)

Usually 36 (34.6%) 137 (34%) 17 (31.5%) 58 (31.9%)

Sometimes to never 36 (34.6%) 41 (10.2%) 20 (37.0%) 30 (16.5%)
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Results

Regardless of PSA testing status among deaf and hearing men
who were age-eligible, deaf men generally felt less engaged in
shared decision making with their health care providers com-
pared to hearing men (had PSA test χ2 = 42.88, p < 0.001; no
PSA test χ2 = 16.33, p < 0.001). Among age-eligible men
who did not receive PSA testing, a significantly higher per-
centage (20%) of deaf male with a personal history of cancer
in general never took a PSA test compared to 9% of hearing
males also with a personal history of cancer (χ2 = 6.10, p <
0.05). As shown in Table 1, with age-eligible men, education
did not associate with PSA testing for both deaf and hearing
men. However, for deaf age-eligible men, those who self-
identified as white and presented with a personal history of
cancer were more likely to have received PSA testing. In
contrast, age-eligible hearing men who received PSA testing

were more likely to have a family history of cancer, a regular
provider, and report themselves to be engaged in health-
related decision making.

As shown in Table 2, for younger men in the 18- to 44-
year-old age group and with a family history of cancer, deaf
and hearing men were comparable for PSA testing status.
However, similar to the findings for deaf men in the age-
eligible PSA group, younger deaf men reported feeling less
engaged in shared decision making compared to younger
hearing men. This finding was consistent across PSA testing
status (had PSA test χ2 = 9.28, p < 0.05; no PSA test
χ2 = 8.49, p < 0.05).

Bivariate correlation analysis was conducted to identify
sociodemographic and patient variables that have significant
relationships with PSA testing and shared decision making at
p value of 0.05 or less. These variables (age, regular provider,
race/ethnicity, health status, income, education, language

Table 2 Sociodemographic characteristics for PSA testing in deaf and hearing younger (ages 18–44) men with a family history of cancer

Received PSA test χ2, p value Did not receive PSA test χ2, p value

Deaf (n = 24) Hearing (n = 30) Deaf (n = 132) Hearing (n = 162)

Race NS NS

White 14 (58.3%) 20 (69.0%) 83 (62.9%) 103 (65.2%)

African-American 2 (8.3%) 6 (20.7%) 13 (9.8%) 10 (6.3%)

Asian 2 (8.3%) 0 (0%) 5 (3.8%) 7 (4.4%)

Hispanic 5 (20.8%) 2 (6.9%) 19 (14.4%) 34 (21.5%)

Other 1 (4.2%) 1 (3.4%) 12 (9.1%) 4 (2.5%)

Highest school level NS NS

HS graduate 10 (41.7%) 12 (40.0%) 53 (41.7%) 65 (40.1%)

College graduate 14 (58.3%) 18 (60.0%) 74 (58.3%) 97 (59.9%)

Personal cancer history NS NS

Yes 0 (0%) 1 (3.3%) 1 (0.8%) 2 (1.2%)

No 24 (100%) 29 (96.7%) 131 (99.2%) 160 (98.8%)

Regular providers NS NS

Yes 13 (45.8%) 19 (66.5%) 66 (50%) 83 (51.6%)

No 11 (54.2%) 10 (34.5%) 66 (50%) 78 (48.4%)

Health insurance NS NS

Yes 22 (91.7%) 29 (100%) 122 (92.5%) 150 (93.8%)

No/not sure 2 (8.3%) 0 (0%) 10 (7.5%) 10 (6.3%)

Language preference – –

ASL 10 (41.7%) – 56 (42.4%) –

English 14 (58.3%) – 76 (57.6%) –

Mode of communication with doctor – –

ASL (direct/interpreter) 16 (66.7%) – 64 (51.2%) –

English (written/oral) 8 (33.3%) – 61 (48.8%) –

Decision making 8.84, p < 0.02 7.01, p < 0.03

Always 7 (29.2%) 16 (64%) 45 (34.1%) 61 (50%)

Usually 7 (29.2%) 7 (28%) 51 (38.6%) 39 (32%)

Sometimes to never 10 (41.7%) 2 (8%) 36 (27.3%) 22 (18.0%)
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preference, mode of communication with doctors) were then
entered in binominal logistic regression analyses to investigate
the contribution of SDM to PSA testing. As shown in Table 3,
age was the only positive predictor for PSA testing in age-
eligible men regardless of hearing status. In Table 4, for youn-
ger men with a family history of cancer, age was a significant
predictor for PSA testing only in the deaf ASL user group.
Yet, the confidence interval range overlaps with the hearing
controls (1.01–1.16 and 0.99–1.15, respectively), indicating
that there is no true difference for age across hearing status.
In addition, feeling always or often involved in shared deci-
sion making was positively associated with PSA testing in
young hearing male adults with a family history of cancer,
but negatively associated for young deaf male adults with a
family history of cancer.

Although not significant, there were other covariates asso-
ciated with PSA testing. In the age-eligible sample, having a

higher income, being of white race, or being a college gradu-
ate are positively associated with PSA testing, whereas these
did not have positive associations with PSA testing in younger
men with a family history of cancer. Regardless of age or
hearing status, having a regular provider increased the likeli-
hood of getting a PSA test. Finally, in both age groups, deaf
men who used sign language (directly or through an interpret-
er) with their health care provider had nearly two-fold in-
creased odds of getting PSA tests compared to those who
preferred to use English (written or orally).

Discussion

In this analysis of deaf and hearing male patients, the frequen-
cy of shared decision making and use of PSA tests results
revealed that some deaf male ASL users may have

Table 3 Summary of binary logistic regression analysis for predictors of PSA testing (Did not get a PSA test was the reference group) in age-eligible
men (45+)

Deaf ASL users Hearing English speakers

Variable B (SE) aOR 95% CI B (SE) aOR 95% CI

Lower
bound

Upper
bound

Lower
bound

Upper
bound

Ageb 0.10
(0.03)

1.11*** 1.06 1.16 0.13 (0.02) 1.14*** 1.10 1.18

Regular providerc 0.70
(0.45)

2.01 0.84 4.86 0.73 (0.26) 2.07** 1.25 3.45

Whitec 0.88
(0.48)

2.40 0.94 6.15 0.01 (0.23) 1.01 0.65 1.58

General healthc

Very
good/excellent

1.31
(0.95)

3.69 0.58 23.57 − 0.10
(0.31)

0.91 0.49 1.68

Good 2.04
(1.02)

7.69* 1.03 57.22 − 0.04
(0.31)

0.96 0.53 1.74

Incomec

Upper 0.43
(0.58)

1.54 0.49 4.83 0.81 (0.33) 2.25* 1.19 4.25

Middle 0.65
(0.50)

1.92 0.72 5.08 0.23 (0.27) 1.26 0.74 2.14

College graduatec 0.37
(0.48)

1.44 0.56 3.72 0.14 (0.22) 1.15 0.74 1.78

Prefer to use ASLc 0.12
(0.44)

1.13 0.48 2.66 – – – –

Use sign language with
doctorc

0.69
(0.46)

1.99 0.80 4.94 – – – –

Felt included in SDMc

Always 0.34
(0.54)

1.40 0.49 4.05 0.19 (0.33) 1.20 0.63 2.30

Often 0.36
(0.51)

1.43 0.53 3.86 0.24 (0.34) 1.27 0.65 2.49f

*p < 0.05, **p < 0.01, ***p < 0.001
bAge is a continuous variable
c Reference groups were no regular provider, non-white, fair/poor health, lower-income class, HS graduate, prefer English in conjunction with ASL, use
English to communicate with doctor, and sometimes/never felt included in SDM
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experienced barriers to effective SDM that left them at a dis-
parity in comparison to their hearing counterparts. Regardless
of age, the perception of their level of engagement in the SDM
was a significant factor in whether they received or did not
receive a PSA test in deaf and hearing male subjects. After
controlling for correlates, the binominal regression analysis
did not find the level of engagement to be statistically signif-
icant for PSA screening, which should be interpreted with
caution. In one case, being engaged in SDMmay appropriate-
ly lead to a low-risk patient appropriately declining or, at the
very least, opting for an extended screening interval. On the
other hand, a high-risk patient may after discussion of the risks
and benefits opt for screening or consider more frequent
screening intervals. A caveat is that deaf males were relatively
less likely than hearing males to perceive themselves as al-
ways being included in the SDM process, irrespective of age
or if they received a PSA test. However, further analysis

suggests that the deaf male cohort may be experiencing sub-
optimal accessibility due to communication barriers and not
having a relationship with a regular provider.

Again, regardless of whether deaf men received or did not
receive PSA testing, relatively lower percentages of deaf men
felt engaged in shared decision making compared to hearing
men. Although not significant after controlling for other var-
iables, our findings suggest that using sign language, either
directly or through an interpreter, with a physician did signif-
icantly increase the likelihood of getting a PSA test.
Moreover, patient preference for ASL as their language of
choice was negatively associated with getting a PSA test for
younger deaf men. This parallels findings from another study
that analyzed data from the same HINTS-ASL survey. In that
analysis, which used 188 deaf adults aged 55 to 80 years old
with a smoking history, a similar significant association was
reported between having accessible communication with the

Table 4 Summary of binary logistic regression analysis for predictors of PSA testing (Did not get a PSA test was the reference group) in men with a
family history of cancer (18 to 44 years old)

Deaf ASL users Hearing English speakers

Variable B (SE) aOR 95% CI B (SE) aOR 95% CI

Lower
bound

Upper
bound

Lower
bound

Upper
bound

Ageb 0.08 (0.04) 1.08* 1.01 1.16 0.06 (0.04) 1.07 0.99 1.15

Regular providerc 0.29 (0.48) 1.33 0.52 3.45 0.65 (0.534) 1.91 0.67 5.44

Whitec − 0.06
(0.49)

0.95 0.36 2.45 − 0.20
(0.51)

0.82 0.30 2.23

Health statusc

Very
good/excellent

0.31 (0.92) 1.36 0.22 8.31 0.10 (0.84) 1.11 0.22 5.74

Good 0.29 (0.93) 1.34 0.22 8.33 − 1.02
(0.92)

0.36 0.06 2.18

Incomec

Upper − 0.03
(0.83)

0.97 0.19 4.90 − 0.37
(0.75)

0.69 0.16 3.03

Middle − 0.05
(0.54)

0.95 0.33 2.73 − 0.48
(0.74)

0.62 0.15 2.63

College graduatec − 0.46
(0.54)

0.63 0.22 1.81 − 0.07
(0.51)

0.93 0.34 2.56

Prefer to use ASLc − 0.35
(0.50)

0.70 0.26 1.88 – – – –

Use sign language with
doctorc

0.65 (0.51) 1.92 0.71 5.16 – – – –

Felt included in SDMc

Always − 0.43
(0.62)

0.65 0.19 2.19 1.79 (1.10) 5.96 0.69 51.52

Often − 0.53
(0.59)

0.59 0.19 1.88 1.14 (1.15) 3.12 0.33 29.51

* p < 0.05, **p < 0.01, ***p < 0.001
bAge is a continuous variable
c Reference groups were no regular provider, non-white, fair/poor health, lower income class, HS graduate, prefer English in conjunction with ASL, use
English to communicate with doctor, and sometimes/never felt included in SDM

J Canc Educ (2020) 35:28–35 33



doctor in ASL and asking about a lung cancer screening test
(Kushalnagar, Engelman, & Sadler 2018). Thus, it is critical
that physicians have communication accessibility in the pa-
tient’s preferred language in order to achieve the level of en-
gagement required for effective SDM. There was a significant
relationship between getting a PSA test and having a regular
provider for hearing male patients, but this relationship was
not significant for the deaf cohort. Linguistic and cultural
competency barriers may be preventing physicians from en-
gaging in physician-patient relationships and the opportunity
to engage in SDM that can lead to the optimal application of
oncologic screening recommendations with their deaf patients
[19]. The impact of this cannot be understated because com-
munication in medical care is associated with better patient
adherence to treatment recommendations [20–22].
Furthermore, a review of studies on navigating language bar-
riers found that the use of a patient navigator helped improve
cancer screening adherence rates among patients who had
limited English proficiency [19].

Effective utilization of SDM should, in theory, lead to bet-
ter screening rates in patient populations at higher risk for
having PCa. Despite being more likely to develop aggressive
PCa, African-American men are still less likely to be screened
than their white male counterparts. Woods-Burnham et al. re-
ported on the importance of the patient-physician conversa-
tion in predicting for knowledge about PCa and identified a
relationship between higher than normal PSA values in men
who discussed PCa screening with a physician compared to
those who had not discussed PCa screening [23].

While being of the white race was significantly associated
with receiving a PSA test in age-eligible deaf male patients,
this was not statistically significant after controlling for anoth-
er variable in the regression analysis. Further research is need-
ed to identify whether deaf black male patients are greater risk
of not engaging in SDM for PCa screening compared to their
white deaf male counterparts. In recent years, studies have
reported on a familial basis for PCa [24–26], and moreover,
certain germ-line mutations, such as BRCA 1/2 [27], may be
associated with increased risk of progression after local ther-
apy and decreased overall survival. Moreover, certain syn-
dromes may confer a higher risk for malignancy especially
in patients with a known prior history of personal malignancy.
Thus said, it is notable that these two factors were not signif-
icant on covariate analysis for the age-eligible cohort of men.
It may be that the incidence rates of patients also with a family
and/or personal history of cancer were too low to reach
significance.

The limitations of this study included those inherent in
survey-based approaches such as the reliability of self-
reported responses and potential sampling bias that creates a
sample that is not reflective of the actual population. However,
this approach allowed the researchers to generate a robust data
set of both deaf and hearing male cohorts.

Conclusion

Compared to a sample of hearing men, deaf men who are age-
eligible for prostate cancer screening and younger deaf men
with a family history of prostate cancer are more likely to
report suboptimal communication between themselves and
their physicians, a fact that reduces the opportunity to engage
in shared decision making. This may be secondary to lan-
guage and cultural barriers, as well to their higher likelihood
of not having a regular physician. Participation in shared de-
cision making is facilitated by accessible communication and
cultural competency in working with deaf patients, but also by
an ongoing relationship with a physician.

Funding This work was approved by Gallaudet’s Institutional Review
Board and supported by the National Institute on Deafness and Other
Communication Disorders of the National Institutes of Health
(7R15DC014816–02 awarded to Poorna Kushalnagar, Ph.D.). The con-
tent is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health.

Compliance with Ethical Standards

Ethical Approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

Conflict of Interest The authors declare that they have no conflict of
interest.

Financial Disclosure No competing financial interests exist.

References

1. US Preventive Services Task Force (2018) Screening for prostate
cancer US preventive services task force recommendation state-
ment. JAMA 319(18):1901–1913. https://doi.org/10.1001/jama.
2018.3710

2. Andriole GL, Crawford ED, Grubb RL, Buys SS, Chia D, Church
TR, Fouad MN, Isaacs C, Kvale PA, Reding DJ, Weissfeld JL,
Yokochi LA, O'Brien B, Ragard LR, Clapp JD, Rathmell JM,
Riley TL, Hsing AW, Izmirlian G, Pinsky PF, Kramer BS, Miller
AB, Gohagan JK, Prorok PC, for the PLCO Project Team (2012)
Prostate cancer screening in the randomized prostate, lung, colorec-
tal, and ovarian cancer screening trial: mortality results after
13 years of follow-up. J Natl Cancer Inst 104:125–132. https://
doi.org/10.1093/jnci/djr500

3. Alpert PF (2018) New evidence for the benefit of prostate-specific
antigen screening: data from 400,887 Kaiser Permanente patients.
Urology 118:119–126. https://doi.org/10.1016/j.urology.2018.02.
049

4. Moyer VA (2012) Screening for prostate cancer: U.S. preventive
services task force recommendation statement. Ann Intern Med.
https://doi.org/10.7326/0003-4819-157-2-201207170-00459

5. Smith RA, Cokkinides V, Brooks D, Saslow D, Brawley OW
Cancer Screening in the United States, 2010: A review of current
American Cancer Society guidelines and issues in cancer screening.

34 J Canc Educ (2020) 35:28–35

https://doi.org/10.1001/jama.2018.3710
https://doi.org/10.1001/jama.2018.3710
https://doi.org/10.1093/jnci/djr500
https://doi.org/10.1093/jnci/djr500
https://doi.org/10.1016/j.urology.2018.02.049
https://doi.org/10.1016/j.urology.2018.02.049
https://doi.org/10.7326/0003-4819-157-2-201207170-00459


CA Cancer J Clin 2010. https://doi.org/10.3322/caac.20063.
Available

6. Gulati R, Gore JL, Etzioni R (2013) Comparative effectiveness of
alternative prostate-specific antigen-based prostate cancer screen-
ing strategies: model estimates of potential benefits and harms.
Ann Intern Med 158:145–153. https://doi.org/10.7326/0003-4819-
158-3-201302050-00003

7. Drazer MW, Huo D, Eggener SE (2015) National prostate cancer
screening rates after the 2012 US preventive services task force
recommendation discouraging prostate-specific antigen-based
screening. J Clin Oncol 33:2416–2423. https://doi.org/10.1200/
JCO.2015.61.6532

8. Carroll PR, Parsons JK, Andriole G, Bahnson RR, Castle EP,
Catalona WJ et al (2016) NCCN guidelines insights: prostate can-
cer early detection, version 2.2016. J Natl Compr Canc Netw.
https://doi.org/10.6004/JNCCN.2016.0060

9. Durand M-A, Carpenter L, Dolan H, Bravo P, Mann M, Bunn F,
Elwyn G (2014) Do interventions designed to support shared
decision-making reduce health inequalities? A systematic review
and meta-analysis. PLoS One 9:e94670. https://doi.org/10.1371/
journal.pone.0094670

10. Orsi JM, Margellos-Anast H, Perlman TS, Giloth BE, Whitman S
(2007) Cancer screening knowledge, attitudes, and behaviors
among culturally deaf adults: implications for informed decision
making. Cancer Detect Prev 31:474–479. https://doi.org/10.1016/
j.cdp.2007.10.008

11. McKee MM, Barnett SL, Block RC, Pearson TA (2011) Impact of
communication on preventive services among deaf American sign
language users. Am J Prev Med 41:75–79. https://doi.org/10.1016/
j.amepre.2011.03.004

12. McKee MM, Paasche-Orlow MK, Winters PC, Fiscella K, Zazove
P, Sen A et al (2015) Assessing health literacy in deaf American
sign language users. J Health Commun 20(Suppl 2):92–100. https://
doi.org/10.1080/10810730.2015.1066468

13. Steinberg AG, Barnett S, Meador HE, Wiggins EA, Zazove P
(2006) Health care system accessibility: experiences and percep-
tions of deaf people. J Gen Intern Med 21:260–266. https://doi.
org/10.1111/j.1525-1497.2006.00340.x

14. Kaskowitz Iii SR, Nakaji MC, Clark KL, Gunsauls DC, Sadler GR
(2006) Bringing prostate cancer education to deaf men. Cancer
Detect Prev 30:439–448. https://doi.org/10.1016/j.cdp.2006.09.001

15. Sacks L, Nakaji M, Harry KM, Oen M, Malcarne VL, Sadler GR
(2013) Testicular cancer knowledge among deaf and hearing men. J
Cancer Educ 28:503–508. https://doi.org/10.1007/s13187-013-
0493-x

16. Folkins A, Sadler GR, Ko C, Branz P, Marsh S, Bovee M (2005)
Improving the deaf community’s access to prostate and testicular
cancer information: a survey study. BMC Public Health 5. https://
doi.org/10.1186/1471-2458-5-63

17. Han PKJ, Kobrin S, Breen N, Joseph DA, Li J, Frosch DL,
Klabunde CN (2013) National evidence on the use of shared deci-
sion making in prostate-specific antigen screening. Ann Fam Med
11:306–314. https://doi.org/10.1370/afm.1539

18. Kushalnagar P, Harris R, Paludneviciene R, Hoglind T (2017)
Health Information National Trends Survey in American Sign
Language (HINTS-ASL): protocol for the cultural adaptation and
linguistic validation of a national survey. JMIR Res Protoc. https://
doi.org/10.2196/resprot.8067

19. Dunn AS, Shridharani KV, Lou W, Bernstein J, Horowitz CR
(2001) Physician-patient discussions of controversial cancer
screening tests. Am J Prev Med 20:130–134. https://doi.org/10.
1016/S0749-3797(00)00288-9

20. Haskard Zolnierek KB, DiMatteo MR (2009) Physician communi-
cation and patient adherence to treatment. Med Care 47:826–834.
https://doi.org/10.1097/MLR.0b013e31819a5acc

21. Robinson JH, Callister LC, Berry JA, Dearing KA (2008) Patient-
centered care and adherence: definitions and applications to im-
prove outcomes. J Am Acad Nurse Pract 20:600–607. https://doi.
org/10.1111/j.1745-7599.2008.00360.x

22. O’Hearn A (2006) Deaf women’s experiences and satisfaction with
prenatal care: a comparative study. Fam Med 38:712–716

23. Woods-Burnham L, Stiel L, Wilson C, Montgomery S, Durán AM,
Ruckle HR, Thompson RA, de León M, Casiano CA (2018)
Physician consultations, prostate cancer knowledge, and PSA
screening of African American men in the era of shared decision-
making. Am J Mens Health 12:751–759. https://doi.org/10.1177/
1557988318763673

24. Bratt O, Drevin L, Akre O, Garmo H, Stattin P. Family history and
probability of prostate cancer, differentiated by risk category: a
nationwide population-based study. J Natl Cancer Inst 2016;108:
djw110. doi:https://doi.org/10.1093/jnci/djw110

25. Jansson F, Drevin L, Frisell T, Stattin P, Bratt O, Akre O (2018)
Concordance of non-low-risk disease among pairs of brothers with
prostate Cancer. J Clin Oncol 36:1847–1852. https://doi.org/10.
1200/JCO.2017.76.6907

26. Albright F, Stephenson RA, Agarwal N, Teerlink CC, Lowrance
WT, Farnham JM, Albright LAC (2015) Prostate cancer risk pre-
diction based on complete prostate cancer family history. Prostate
75:390–398. https://doi.org/10.1002/pros.22925

27. Castro E, Goh C, Leongamornlert D, Saunders E, TymrakiewiczM,
Dadaev T, Govindasami K, Guy M, Ellis S, Frost D, Bancroft E,
Cole T, Tischkowitz M, Kennedy MJ, Eason J, Brewer C, Evans
DG, Davidson R, Eccles D, Porteous ME, Douglas F, Adlard J,
Donaldson A, Antoniou AC, Kote-Jarai Z, Easton DF, Olmos D,
Eeles R (2015) Effect of BRCAmutations onmetastatic relapse and
cause-specific survival after radical treatment for localised prostate
cancer. Eur Urol 68:186–193. https://doi.org/10.1016/j.eururo.
2014.10.022

J Canc Educ (2020) 35:28–35 35

https://doi.org/10.3322/caac.20063.Available
https://doi.org/10.3322/caac.20063.Available
https://doi.org/10.7326/0003-4819-158-3-201302050-00003
https://doi.org/10.7326/0003-4819-158-3-201302050-00003
https://doi.org/10.1200/JCO.2015.61.6532
https://doi.org/10.1200/JCO.2015.61.6532
https://doi.org/10.6004/JNCCN.2016.0060
https://doi.org/10.1371/journal.pone.0094670
https://doi.org/10.1371/journal.pone.0094670
https://doi.org/10.1016/j.cdp.2007.10.008
https://doi.org/10.1016/j.cdp.2007.10.008
https://doi.org/10.1016/j.amepre.2011.03.004
https://doi.org/10.1016/j.amepre.2011.03.004
https://doi.org/10.1080/10810730.2015.1066468
https://doi.org/10.1080/10810730.2015.1066468
https://doi.org/10.1111/j.1525-1497.2006.00340.x
https://doi.org/10.1111/j.1525-1497.2006.00340.x
https://doi.org/10.1016/j.cdp.2006.09.001
https://doi.org/10.1007/s13187-013-0493-x
https://doi.org/10.1007/s13187-013-0493-x
https://doi.org/10.1186/1471-2458-5-63
https://doi.org/10.1186/1471-2458-5-63
https://doi.org/10.1370/afm.1539
https://doi.org/10.2196/resprot.8067
https://doi.org/10.2196/resprot.8067
https://doi.org/10.1016/S0749-3797(00)00288-9
https://doi.org/10.1016/S0749-3797(00)00288-9
https://doi.org/10.1097/MLR.0b013e31819a5acc
https://doi.org/10.1111/j.1745-7599.2008.00360.x
https://doi.org/10.1111/j.1745-7599.2008.00360.x
https://doi.org/10.1177/1557988318763673
https://doi.org/10.1177/1557988318763673
https://doi.org/10.1093/jnci/djw110
https://doi.org/10.1200/JCO.2017.76.6907
https://doi.org/10.1200/JCO.2017.76.6907
https://doi.org/10.1002/pros.22925
https://doi.org/10.1016/j.eururo.2014.10.022
https://doi.org/10.1016/j.eururo.2014.10.022

	Prostate-Specimen Antigen (PSA) Screening and Shared Decision Making Among Deaf and Hearing Male Patients
	Abstract
	Introduction
	Methods
	Statistical Analyses
	Sample Description

	Results
	Discussion
	Conclusion
	References




