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A B S T R A C T

With recent guidelines emphasizing patient values, patient preferences and shared decision-making in regards to
prostate specific antigen (PSA) screening it is important for primary care providers and urologists to identify
factors that influence men's decisions to undergo PSA screening. We sought to evaluate the impact of men's
perceptions of healthcare quality on obtaining a screening PSA for the early detection of prostate cancer. A
retrospective secondary data analysis was conducted of men ages 55–69 without a history of prostate cancer
using 2015 Medical Expenditure Panel Survey (MEPS) data. The relationship between Consumer Assessment of
Healthcare Providers and Systems (CAHPS) questions captured in MEPS and PSA screening in the last two years
were assessed using multiple logistic regression. The analysis was carried out in October 2018 at Dartmouth-
Hitchcock Medical Center. The final survey sample consisted of 1249 men that equated to 15,313,605.5 once
weighted; 69.5% underwent PSA screening. Men who were offered help with filling out forms in the office (OR:
1.86, 95% CI: 1.14–3.01) or rated the quality of healthcare from their doctors ≥7 (OR: 1.63, 95% CI: 1.10–2.44)
on a scale from 0 (worst healthcare) to 10 (best health care) had significantly greater adjusted odds of under-
going PSA screening. Men who rated the quality of healthcare delivered to them as high had significantly greater
odds of undergoing PSA screening compared to those who rated it lower. Our results may suggest that im-
provements in healthcare quality and patient experience of care have the potential to positively influence PSA
screening.

1. Introduction

The use of prostate specific antigen (PSA) screening for the early
detection of prostate cancer remains controversial. The American
Urological Association and United States Preventive Services Task Force
currently recommend shared decision-making for men ages 55 to 69
who are considering PSA screening and proceeding based on a patient's
values and clinical circumstances (U.S. Preventive Services Task Force,
2018; American Urological Association, 2018). In this conversation, the
benefits of reducing metastatic prostate cancer diagnoses and prostate
cancer-specific mortality are weighed against the potential harms of
over-diagnosis and treatment (Aus et al., 2007; Loeb et al., 2014).

With increased emphasis being placed on men's values, preferences,
and shared-decision making, it has become increasingly more important
to understand what factors influence patient decisions to undergo PSA
screening. Prior research has demonstrated a positive relationship

between patient age, education, Caucasian race, income, insurance
coverage, and attitudes towards physicians and PSA screening
(Ogunsanya et al., 2016; Abuadas et al., 2016; Ross et al., 2009).
However, limited evidence exists regarding how healthcare quality may
influence men's decisions to pursue PSA screening. The purpose of this
analysis was to evaluate the impact of men's perceptions of healthcare
quality on PSA screening for the early detection of prostate cancer.

2. Methods

A retrospective secondary data analysis of 2015 Medical
Expenditure Panel Survey (MEPS) data was conducted on men ages 55
to 69 years without a history of prostate cancer (Agency for Healthcare
Research and Quality, 2017). As MEPS data is publicly available, in-
stitutional review board approval was not required. However, the study
was conducted in accordance with the Declaration of Helsinki (World
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Medical Association, 2018)
PSA screening in the last two years was our primary outcome. PSA

screening was determined based on a man's response to “how long since
your last PSA?”, one of the preventive health questions. Our main in-
dependent variables were responses to eleven Consumer Assessment of
Healthcare Providers and Systems (CAHPS) questions captured in
MEPS. CAHPS questions assessed men's perceptions of healthcare
quality. Men who answered, “never” or “sometimes” were considered to
have disagreed with the CAHPS question; those who answered
“usually” or “always” were considered to have agreed.

MEPS sampling weights, primary sampling units, and strata were
used to account for the complex survey design (Agency for Healthcare
Research and Quality, 2017). Corrected, weighted Pearson Chi-square
and simple linear regression were used in bivariable analyses to ex-
amine the relationship between each survey item and PSA screening.
Separate multivariable logistic regression models were used to evaluate
the relationship between each survey item and PSA screening. We ad-
justed for: patient age, race, ethnicity, insurance status, educational
obtainment, poverty status, self-reported health status, and marital

status. Interaction terms were created for each primary survey variable
and race to determine the presence of effect modification. The p value
used for statistical significance was<0.05. The statistical software
STATA 11.2 (StataCorp, College Station, TX) was used for all analyses.
The analysis was carried out in October 2018 at Dartmouth-Hitchcock
Medical Center.

3. Results

The survey sample consisted of 1249 men that equated to
15,313,605.5 weighted individuals (see Table 1); 69.5% of these men
underwent PSA screening in the last two years. Men who underwent
PSA screening were more likely to be White (87.2% vs. 78.8%,
p < 0.01), have private insurance (80.8% vs. 69.1%, p < 0.01), and a
college degree or higher (41.0% vs. 29.6%, p=0.01). In contrast, non-
White men were much less likely to have undergone PSA screening in
the last 2 years (12.8% vs. 21.2%, p < 0.01). A greater proportion of
men underwent PSA screening if they were offered help filling out
forms in a doctor's office (34.9% vs. 25.0%, p=0.03). Similarly, a

Table 1
Patient demographics and healthcare quality questions by PSA screening status.

Overall 100%
(15,313,605.5)

PSA screening status in the last 2 years P-value

Screening PSA
69.5% (10,642,955.8)

No screening PSA
30.5% (4,670,649.7)

Patient Characteristics (%)
Age (95% CI) 61.8 (61.5–62.0) 61.9 (61.6–62.3) 61.3 (60.8–61.9) 0.04
Race

White 84.6% 87.2% 78.8%
Black 9.0% 8.5% 10.2%
American Indian/Alaskan 0.7% 0.3% 1.7%
Asian/Hawaiian/Pacific 3.4% 2.3% 6.3%
Multiracial 2.1% 1.7% 3.2% <0.01

Non-White Race 15.4% 12.8% 21.2% <0.01
Ethnicity - Hispanic 7.9% 7.6% 8.6% 0.47
Insurance status

Private 77.2% 80.8% 69.1%
Public 18.5% 16.6% 22.9%
Uninsured 4.3% 2.6% 7.9% <0.01

Educational obtainment
≤ 8th Grade 3.6% 3.5% 3.9%
9–12th Grade, no HS diploma 4.8% 4.0% 6.5%
GED or HS Diploma 27.9% 26.3% 31.7%
Beyond HS, Some College 25.6% 24.9% 27.2%
4-year Bachelor Degree 20.0% 22.8% 13.9%
Master or Doctoral Degree 17.5% 18.2% 15.7% 0.01

Poverty category
Poor 6.6% 5.9% 8.2%
Near poor 3.1% 2.9% 3.4%
Low income 10.2% 10.3% 9.9%
Middle income 21.4% 20.1% 24.3%
High income 58.8% 60.8% 54.2% 0.19

Self-reported health status
Poor 4.3% 4.1% 4.7%
Fair 12.8% 11.2% 16.5%
Good 30.5% 31.7% 27.9%
Very Good 33.8% 33.9% 33.5%
Excellent 18.6% 19.1% 17.4% 0.24

Marital status - not married 26.6% 25.5% 29.2% 0.21
Healthcare quality measures (Response=Usually or Always)
Got care right away 85.3% 88.2% 79.8% 0.08
Got an appointment for health care as soon as he or she thought it was needed 87.4% 88.4% 85.2% 0.19
It was easy to get care, tests or treatment you or a doctor believed necessary 93.9% 94.5% 92.5% 0.32
Health providers listened carefully to you 93.4% 93.6% 92.8% 0.61
Health providers explained things in a way that was easy to understand 94.8% 95.3% 93.6% 0.30
Health providers showed respect for what you had to say 94.2% 95.2% 92.2% 0.09
Health providers spent enough time with you 89.4% 90.4% 86.9% 0.11
Advice given by health providers was easy to understand 96.6% 96.5% 96.8% 0.85
Health providers asked you to describe how you are going to follow their instructions 60.4% 60.7% 59.8% 0.84
Offered help with filling out forms at the office 32.1% 34.9% 25.0% 0.03
Rating of healthcare from all doctors and other health providers ≥7 from 0 (worst
health care possible) to 10 (best health care possible)

80.2% 83.5% 72.5% <0.01
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greater proportion of men who rated healthcare quality from their
doctors ≥7 on a scale from 0 (worst healthcare possible) to 10 (best
health care possible) underwent PSA screening (83.5% vs. 72.5%,
p < 0.01) (see Fig. 1).

In our multivariable model, men who were offered help filling out
forms in the office (OR: 1.86, 95% CI: 1.14–3.01) or rated healthcare
quality from their doctors ≥7 (OR: 1.63, 95% CI: 1.10–2.44) had sig-
nificantly greater adjusted odds of undergoing PSA screening (see
Table 2). Effect modification was observed between race and quality.
Unlike non-White men, White men who were offered help filling out
forms (OR: 1.94, 95% CI: 1.14–2.44) or rated healthcare quality ≥7
(OR: 1.78, 95% CI: 1.12–2.83) had significantly greater adjusted odds
of undergoing screening.

4. Discussion

We found that men 55 to 69 years without a history of prostate
cancer who rated the quality of care delivered to them by their doctors
≥7 (on a scale 0–10) and who received help filling out forms in the
office had 63% and 86% increased odds of undergoing PSA screening,
respectively. This relationship was primarily noted among White men
who were found to have 78% and 94% increased odds of PSA screening,
respectively. To our knowledge, we are one of the first to thoroughly
investigate the relationship between perceptions of healthcare quality
and PSA screening using a large, nationally representative survey.

Perceptions of healthcare quality can influence patients' willingness
to undergo routine preventive health exams and screenings. Crus-
Castillo et al. found that one of the most important drivers of screening

mammography for breast cancer was women's perceptions of the
quality of care delivered by local health centers (Cruz-Castillo et al.,
2015). Chawla et al. found that patients who reported higher quality
healthcare services were more likely to undergo screening colonoscopy
for colon cancer (Chawla et al., 2018). In terms of PSA screening,
Finney Rutten et al. observed that men who reported that providers
involved them in medical decision-making had significantly greater
odds of undergoing PSA screening (Finney Rutten et al., 2005). Similar
to these studies, we observed a positive relationship between perceived
healthcare quality and PSA screening.

Negative perceptions of healthcare quality may not only serve as
barriers to accessing and engaging with healthcare, but may also hinder
thoughtful and collaborative discussions between men and physicians
regarding the risks/benefits of PSA screening. The most severe im-
plication of this is the possibility of delaying or forgoing PSA screening,
which may subsequently increase a patient's risk of metastatic prostate
cancer and prostate cancer-specific mortality. Thus, it's important for
physicians and healthcare facilities to optimize healthcare delivery and
continually work to improve healthcare quality in an effort to foster and
promote screening discussions, which may prevent delayed screening.

Interestingly, we observed a significant relationship between
healthcare quality and PSA screening in White men, primarily. It's un-
clear why quality would positively impact PSA screening in White men
and not in non-Whites. Unlike White men, non-White men are known to
experience lower healthcare quality and health outcomes (Finney
Rutten et al., 2005). It's possible that unmeasured factors in our study,
such as provider-patient race concordance, communication barriers,
and healthcare access were more important drivers of PSA screening in

Fig. 1. Percent of patients by quality of healthcare rating by PSA screening status.

Table 2
Crude and adjusted odds of PSA screening by quality of healthcare question.

Covariate Crude OR (95% CI) Adjusted OR (95% CI)

All patients
Offered help with filling out forms at the office 1.60 (1.04–2.46) 1.86 (1.14–3.01)
Rating of healthcare from all doctors and other health providers ≥7 from 0 (worst health care possible) to 10 (best health care

possible)
1.93 (1.32–2.81) 1.63 (1.10–2.44)

White patients
Offered help with filling out forms at the office 1.79 (1.09–2.97) 1.94 (1.13–3.32)
Rating of healthcare from all doctors and other health providers ≥7 from 0 (worst health care possible) to 10 (best health care

possible)
2.02 (1.33–3.07) 1.78 (1.12–2.83)

Non-White patients
Offered help with filling out forms at the office 1.05 (0.49–2.22) 1.15 (0.42–3.17)
Rating of healthcare from all doctors and other health providers ≥7 from 0 (worst health care possible) to 10 (best health care

possible)
1.32 (0.74–2.34) 1.53 (0.83–2.83)
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non-Whites (Finney Rutten et al., 2005; Collins et al., 2002; Saha et al.,
1999). However, further research is needed to understand this dis-
parity.

The primary strength of our study is the use of a large, nationally
representative survey. In terms of limitations, MEPS variables of in-
terest were self-reported by respondents. The validity of self-reported
data can be lessened by improper recall of events and subjectivity.
Additionally, MEPS is limited in its granularity to provide information
on the etiology of these perceptions, which would be beneficial in de-
termining how to improve quality. Further, although MEPS is a struc-
tured survey with standardized questions that can allow for compar-
isons between different groups, it can be difficult to interpret these data
in clinical context. However, although we cannot express the clinical
difference between a healthcare quality score of 7 compared to 6 as a
cutoff, it is important to highlight that an overall relationship remains
between an improved rated quality of healthcare and receipt of PSA
screening. It's also difficult to assess for responder bias, as patients who
chose not to participate in the survey may have a negative bias towards
healthcare quality.

5. Conclusion

Men who rated the quality of healthcare delivered to them as high
had significantly greater odds of undergoing PSA screening compared
to those who rated it lower. This relationship is particularly observed in
White men. Our results may suggest that improvements in healthcare
quality and patient experience of care have the potential to positively
influence PSA screening. However, further research is warranted to
understand how objective measures of healthcare quality impact PSA
screening, especially in non-White populations.

Source of funding

None.

Conflict of interest and disclosure statement

The authors of this manuscript have no conflicts of interest of fi-
nancial disclosures to report.

Acknowledgments

All authors contributed equally to the design, conduct, and drafting

of this manuscript. The authors of this manuscript have no conflicts of
interest or financial disclosures to report.

References

Abuadas, M.H., Petro-Nustas, W., Albikawi, Z., et al., 2016. Predictors of prostate cancer
screening intention among older men in Jordan. IJUN 11 (1), 31–41.

Agency for Healthcare Research & Quality, 2017. MEPS HC-181 2015 full year con-
solidated data file. https://meps.ahrq.gov/data_stats/download_data/pufs/h181/
h181doc.pdf, Accessed date: 22 October 2018.

American Urological Association, 2018. Early detection of prostate cancer. http://www.
auanet.org/guidelines/prostate-cancer-early-detection-(2013-reviewed-for-currency-
2018, Accessed date: 22 October 2018.

Aus, G., Bergdahl, S., Lodding, P., et al., 2007. Prostate cancer screening decrease the
absolute risk of being diagnosed with advance prostate cancer: results from a pro-
spective population based randomized controlled trial. Eur. Urol. 51, 659.

Chawla, K., Kibreab, A., Scott, V.F., et al., 2018. Su179 - association of patients' per-
ception of healthcare quality and colorectal screening uptake: an analysis of a na-
tional survey. Gastrointest. Endosc. 87 (6S). https://www.giejournal.org/article/
S0016-5107(18)32106-0/pdf, Accessed date: 22 October 2018.

Collins, K.S., Tenny, K., Hughes, D.L., March 2002. Quality of health care for African
Americans: findings from the Commonwealth Fund 2001 Health Care Quality Survey.
Pub #524. https://www.commonwealthfund.org/sites/default/files/documents/___
media_files_publications_other_2002_mar_quality_of_health_care_for_african_
americans__a_fact_sheet_collins_factsheetafam_pdf.pdf, Accessed date: 22 October
2018.

Cruz-Castillo, A.B., Hernandez-Valero, Hoyick, S.R., et al., 2015. A study on the knowl-
edge, perceptions and use of breast cancer screening methods and quality of care
among women from central Mexico. J. Cancer Educ. 30 (3), 453–459.

Finney Rutten, L.J., Meissner, H.I., Breen, N., et al., 2005. Factors associated with men's
use of prostate antigen screening: evidence from Health Information National Trends
Survey. Prev. Med. 40 (4), 461–468.

Loeb, S., Bjurlin, M., Nicholson, J., et al., 2014. Overdiagnosis and overtreatment of
prostate cancer. Eur. Urol. 65 (6), 1046–1055.

Ogunsanya, M.E., Jiang, S., Thach, A.V., et al., 2016. Predictors of prostate cancer
screening using Andersen's Behavioral Model of Health Services Use. Urol. Oncol. 34
(12), 529e9–529e14.

Ross, L.E., Meade, S.A., Powe, S.A., et al., 2009. Prostate-specific antigen test use and
digital rectal examinations among African-American men, 2002–2006. J Natl Black
Nurses Assoc. 20 (1), 52–58.

Saha, S., Komoaromy, M., Koepsell, T.D., et al., 1999. Patient-physician racial con-
cordance and the perceived quality and use of healthcare. JAMA. 159, 997–1004.

U.S. Preventive Services Task Force, 2018. USPSTF bulletin. Final recommendation on
screening for prostate. Cancer. https://www.uspreventiveservicestaskforce.org/
Page/Name/newsroom, Accessed date: 22 October 2018.

World Medical Association, 2018. WMA Declaration of Helsinki – ethical principles for
medical research involving human subjects. https://www.wma.net/policies-post/
wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-
human-subjects/, Accessed date: 5 September 2018.

M.E. Rezaee, et al. Preventive Medicine Reports 14 (2019) 100838

4

http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0005
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0005
https://meps.ahrq.gov/data_stats/download_data/pufs/h181/h181doc.pdf
https://meps.ahrq.gov/data_stats/download_data/pufs/h181/h181doc.pdf
http://www.auanet.org/guidelines/prostate-cancer-early-detection-(2013-reviewed-for-currency-2018
http://www.auanet.org/guidelines/prostate-cancer-early-detection-(2013-reviewed-for-currency-2018
http://www.auanet.org/guidelines/prostate-cancer-early-detection-(2013-reviewed-for-currency-2018
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0020
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0020
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0020
https://www.giejournal.org/article/S0016-5107(18)32106-0/pdf
https://www.giejournal.org/article/S0016-5107(18)32106-0/pdf
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_other_2002_mar_quality_of_health_care_for_african_americans__a_fact_sheet_collins_factsheetafam_pdf.pdf
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_other_2002_mar_quality_of_health_care_for_african_americans__a_fact_sheet_collins_factsheetafam_pdf.pdf
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_other_2002_mar_quality_of_health_care_for_african_americans__a_fact_sheet_collins_factsheetafam_pdf.pdf
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0035
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0035
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0035
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0040
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0040
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0040
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0045
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0045
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0050
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0050
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0050
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0055
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0055
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0055
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0060
http://refhub.elsevier.com/S2211-3355(19)30027-0/rf0060
https://www.uspreventiveservicestaskforce.org/Page/Name/newsroom
https://www.uspreventiveservicestaskforce.org/Page/Name/newsroom
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/

	Brief report: Impact of healthcare quality on prostate specific antigen screening for the early detection of prostate cancer
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Source of funding
	Conflict of interest and disclosure statement
	Acknowledgments
	References




