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Prostate-Specific Antigen Screening After 2012
US Preventive Services Task Force Recommendations
Prostate-specific antigen (PSA) screening is a widely debated
practice in the United States, given that PSA screening can lead
to the diagnosis of nonlethal prostate cancer and the harms
associated with treatment of such disease.1 In this context, the

2008 US Preventive Services
Task Force (USPSTF) panel
recommended against PSA
screening in men older than
75 years. This recommenda-
tion, however, has been inef-
fective at reducing the ob-

served prevalence of PSA screening among older men.2 More
recently, the USPSTF issued a grade D recommendation against
PSA screening for all men, regardless of age.3

Methods | We examined PSA screening data from the 2000,
2005, 2010, and 2013 National Health Interview Survey (NHIS)
to determine the prevalence and determinants of screening
before and after the 2012 USPSTF recommendations (draft re-
leased October 2011), as well as the association between the
new USPSTF recommendations and the prevalence of screen-
ing. The NHIS is an in-person household survey, with multi-
stage area probability sampling providing a representative
sample of the US population; survey response rates were ap-
proximately 80%. This study received a waiver of institu-
tional review board approval by the Brigham and Women’s
Hospital institutional review board.

Males aged 50 years or older who reported PSA testing
within the 12 months preceding each year’s survey were con-
sidered to have undergone screening. Exclusions included a
history of prostate cancer and the answer “because of a prob-
lem” or “other reason,” in response to the question, “What was
the main reason you had this PSA test—was it part of a routine
exam, because of a problem, or some other reason?”

We examined the prevalence of screening in all survey
years and tested the association between survey year and the
odds of screening before vs after the 2012 USPSTF recommen-
dations with complex-sample logistic regression models
(adjusted for race/ethnicity, region, marital status, educa-
tional attainment, insurance status, smoking status, house-
hold income, health care use, and personal health status).
Pooled analyses of 2010 and 2013 survey data were first per-
formed in the populations aged 75 years or older and in those
younger than 75 years and a difference-in-differences ana-
lytic approach4 was then used to evaluate whether the 2012
USPSTF recommendations were associated with a decrease in
PSA screening in men younger than 75 years. Those aged 75
years or older were subject to previous recommendations

against PSA screening and served as a control population. Re-
sults were weighted to reflect the US population based on the
complex survey design.

Statistical analyses were performed with SPSS version 21
(SPSS Inc). A 2-sided P value <.05 was the threshold for sta-
tistical significance.

Results | The final study population included 20 757 men (4698
in 2000, 5111 in 2005, 4598 in 2010, and 6350 in 2013). The
prevalence of PSA screening was 34% (95% CI, 33%-36%) in
2000 and 2005. Between 2010 and 2013, the prevalence de-
creased from 36% (95% CI, 34%-37%) to 31% (95% CI, 30%-
33%) overall. In a pooled analysis, survey year 2013 (vs 2010)
was associated with lower odds of PSA screening (odds ratio
[OR], 0.79 [95% CI, 0.71-0.88]) (Table).

However, declines were seen only in men younger than 75
years (OR, 0.78 [95% CI, 0.70-0.88] vs men ≥75 years OR, 0.85
[95% CI, 0.66-1.10]). The largest declines were seen among men
aged 50-54 years (from 23% [95% CI, 20%-26%] to 18% [95%
CI, 15%-21%]; OR, 0.71 [95% CI, 0.56-0.91]) and among men
aged 60-64 years (from 45% [95% CI, 41%-49%] to 35% [95%
CI, 32%-39%]; OR, 0.69 [95% CI, 0.54-0.89]).

After adjusting for patient factors, there were significant re-
ductions in PSA screening associated with the 2012 USPSTF rec-
ommendations (difference-in-differences P < .001; Figure).

Discussion | The 2008 USPSTF recommendations against PSA
screening in men aged 75 years or older have not been associ-
ated with changes in screening practices.2,5 However, we found
a decrease in the prevalence of PSA screening following the 2012
recommendations, particularly in men younger than 75 years.

These findings using nationally representative data sug-
gest that younger men may be altering health care behavior
at a higher rate than older men following the new USPSTF rec-
ommendations, changes in clinician PSA screening practices
have occurred in response to the policy change, or both. Al-
ternatively, the findings may reflect the broad effects of the
economic recession on health care use or a delayed response
to the 2008 guidelines.

Limitations of this study include relying on a single year
of data after the USPSTF recommendations; nonresponse, re-
call and social desirability biases; limited regression model
goodness of fit; and the inherent limitations of the difference-
in-differences study design.4
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Table. Demographic Characteristics and Determinants of Prostate-Specific Antigen Screening in 10948 US Men
Aged 50 Years or Older in 2010 and 2013

No. Surveyed Weighted % (95% CI)a OR (95% CI)b

Survey year

2010 4598 48 (47-49) 1 [Reference]

2013 6350 52 (51-53) 0.79 (0.71-0.88)

Age group, y

50-54 2405 25 (23-26) 1 [Reference]

55-59 2235 21 (20-22) 1.41 (1.18-1.69)

60-64 1926 19 (18-20) 2.40 (1.99-2.90)

65-69 1597 13 (12-14) 3.07 (2.52-3.74)

70-74 1094 9 (8-10) 3.28 (2.60-4.16)

≥75 1691 14 (13-14) 2.25 (1.86-2.72)

Race/ethnicityc

Non-Hispanic white 7412 77 (76-78) 1 [Reference]

Non-Hispanic black 1633 9 (9-10) 1.02 (0.85-1.20)

Hispanic 1275 9 (9-10) 0.75 (0.62-0.92)

Region

Northeast 1921 19 (18-20) 1 [Reference]

Midwest 2328 23 (22-24) 1.07 (0.91-1.26)

South 4078 36 (35-38) 1.14 (0.99-1.33)

West 2621 21 (20-23) 0.87 (0.74-1.02)

Marital status

Never married or unknown 1202 7 (7-8) 1 [Reference]

Divorced, widowed,
or separated

3392 20 (19-21) 0.91 (0.73-1.14)

Married or living with partner 6354 72 (71-73) 1.20 (0.99-1.51)

Education

<High school or unknown 1982 15 (14-16) 1 [Reference]

High school graduate
or GED

2977 27 (26-28) 1.17 (0.97-1.43)

Some college 1863 17 (16-18) 1.35 (1.10-1.67)

College graduate 4126 41 (40-43) 1.81 (1.49-2.21)

Insuranced

Uninsured 1238 10 (9-11) 1 [Reference]

Private 6155 62 (61-64) 1.77 (1.34-2.34)

Medicare 2075 17 (16-18) 1.64 (1.23-2.19)

Medicaid 776 5 (5-5) 1.16 (0.83-1.60)

Smoker

Never 4647 43 (42-44) 1 [Reference]

Former 4131 38 (37-39) 1.12 (1.00-1.26)

Current 2170 19 (18-20) 0.86 (0.73-1.01)

Health statuse

Excellent 2133 21 (20-22) 1 [Reference]

Very good 3210 31 (30-32) 0.91 (0.79-1.06)

Good 3307 29 (28-30) 0.98 (0.83-1.14)

Fair 1711 14 (13-15) 0.85 (0.70-1.04)

Physician visit

No 2839 24 (23-25) 1 [Reference]

Yes 8109 76 (75-77) 3.95 (3.32-4.70)

Household income, $f

0-34 999 4107 28 (27-30) 1 [Reference]

35 000-74 999 3235 30 (29-31) 1.24 (1.04-1.48)

≥75 000 2822 33 (32-35) 1.40 (1.14-1.73)

Abbreviations: GED, general
equivalency diploma; OR, odds ratio.
a Sampling weights adjusted

according to National Health
Interview Survey guidelines for
handling pooled data.

b Regression performed on pooled
2010 and 2013 data (pseudo
R2 = 0.204).

c Self-reported. There were 628
surveyed who responded “other or
unknown”; weighted, 5% (95% CI,
4%-5%); OR, 0.63 (95% CI,
0.49-0.80).

d There were 704 surveyed who
responded “other or unknown”;
weighted, 6% (95% CI, 5%-7%);
OR, 1.79 (95% CI, 1.31-2.47).

e There were 587 surveyed who
responded “poor or unknown”;
weighted, 5% (95% CI, 4%-5%);
OR, 0.67 (95% CI, 0.50-0.90).

f There were 4107 surveyed who
responded “other or unknown”;
weighted, 28% (95% CI,
27%-30%); OR, 1.14 (95% CI,
0.88-1.49).
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A Randomized Trial of Cardiovascular Responses
to Energy Drink Consumption in Healthy Adults
Energy drink consumption has been associated with serious
cardiovascular events,1-4 possibly related to caffeine and
other stimulants. We hypothesized that drinking a commer-
cially available energy drink compared with a placebo drink

increases blood pressure and
heart rate in healthy adults
at rest and in response to
mental and physical stress

(primary outcomes). Furthermore, we hypothesized that
these hemodynamic changes are associated with sympa-
thetic activation, which could predispose to increased cardio-
vascular risk (secondary outcomes).

Methods | We conducted a randomized, double-blind,
placebo-controlled, crossover pilot study. The trial protocol
is available in the Supplement. Twenty-five healthy volun-
teers aged 18 years or older, who were nonsmokers, free of
known disease, and not taking medications, were recruited
by word-of-mouth from the local community. Each partici-
pant consumed a can (480 mL; 16 fl oz) of a commercially
available energy drink (Rockstar; Rockstar Inc) and placebo
drink within 5 minutes, in random order on 2 separate days,
maximum 2 weeks apart. The placebo drink, selected to
match the nutritional constituents of the energy drink, was
similar in taste, texture, and color but lacked caffeine and
other stimulants of the energy drink (240 mg of caffeine,
2000 mg of taurine, and extracts of guarana seed, ginseng
root, and milk thistle).

The study was approved by the Mayo Clinic institutional
review board. Informed written consent was obtained from par-
ticipants. Data were collected at the Mayo Clinical Research Unit
between August and November 2013.

Participants were fasting and abstained from caffeine
and alcohol 24 hours prior to each study day. Serum levels of
caffeine, plasma glucose, and norepinephrine were measured
and blood pressure and heart rate were obtained at baseline
and 30 minutes after drink ingestion. Hemodynamic mea-
surements were also obtained during 2-minute physical,
mental, and cold stressors performed in that order with
10-minute recovery times. Physical stress was performed by
asking participants to sustain an isometric handgrip of one-
third of maximum voluntary handgrip contraction, using a
dynamometer. During mental stress, participants completed
serial mathematical tasks as fast as possible. During the cold-
pressor test, performed last because of its sustained effects,
participants immersed 1 hand into ice water.

Randomization was computer-generated using a ran-
domized block design, with a block size of 6. Results are

Figure. Prevalence of Prostate-Specific Antigen Screening From National
Health Interview Survey (2000, 2005, 2010, and 2013)
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