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OBSERVATIONAL STUDY

Increased Risk of Dementia in Patients With
Erectile Dysfunction

A Population-Based, Propensity Score-Matched,
Longitudinal Follow-Up Study

Chun-Ming Yang, MD, Yuan-Chi Shen, MD, Shih-Feng Weng, PhD, Jhi-Joung Wang, PhD,
and Kai-Jen Tien, MD

Abstract: Erectile dysfunction (ED) is a well-known predictor for
future cardiovascular and cerebrovascular disease. However, the
relationship between ED and dementia has rarely been examined. This
study investigates the longitudinal risk for Alzheimer’s disease and non-
Alzheimer dementia in patients with ED.

We collected a random sample of 1,000,000 individuals from
Taiwan’s National Health Insurance database. From this sample, we
identified 4153 patients with newly diagnosed ED between 2000 and
2009 and compared them with a matched cohort of 20,765 patients
without ED. All patients were tracked for 7 years from the index date to
identify which of them subsequently developed dementia.

During the 7-year follow-up period, the incidence rate of dementia in the
ED cohort was 35.33 per 10,000 person-years. In the comparison groups, it
was 21.67 per 10,000 person-years. After adjustment for patients charac-
teristics and comorbidities, patients with ED were 1.68-times more likely to
develop dementia than patients without ED (95% CI=1.34-2.10,
P < 0.0001). In addition, older patients and those with diabetes, hyperten-
sion, chronic kidney disease, stroke, depression, and anxiety were found to be
atincreased risk for dementia. Analyzing the data by dementia type, we found
the hazard risk for Alzheimer’s disease and non-Alzheimer dementia to be
greater in patients with ED (adjusted HR 1.68, 95% CI=1.31-2.16,
P <0.0001 and 1.63, 95% CI=1.02-2.62, P=0.0429, respectively).
Log-rank test revealed that patients with ED had significantly higher
cumulative incidence rates of dementia than those without (P < 0.0001).

Patients with ED are at an increased risk for dementia later in life.
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Abbreviations: CASI = cognitive ability screening instrument,
CDR = clinical dementia rating, CHD = coronary heart disease,
CI = confidence interval, CKD = chronic kidney disease, CT =
computed tomography, CV = cardiovascular, CVD =
cardiovascular disease, DM = diabetes mellitus, ED = erectile
dysfunction, HR = hazard ratio, HTN = hypertension, IIEF-5 =
International Index of Erectile Dysfunction, /RR = incidence rate
ratio, MMSE = mini-mental status examination, MRI = magnetic
resonance imaging, NHI = National Health Insurance, NO = nitric
oxide, NTD = New Taiwan dollar, PY = person-years, SAS =
statistical analysis system.

INTRODUCTION

rectile dysfunction (ED), which is the inability to develop or

maintain penile erection during sexual intercourse, is a
complex and heterogeneous disorder possibly related to endo-
crinological, vasculogenic, psychological, and neurogenic dis-
eases.! It often clusters with hypertension, diabetes mellitus,
hyperlipidemia, and metabolic syndrome and has been reported
to be an early predictor of macrovascular disease.>*> One meta-
analysis of cohort studies reported that ED is associated with a
48% increase in risk of cardiovascular (CV) disease (CVD),
46% increase in risk of coronary heart disease, 35% increase in
risk of stroke, and a 19% increase in risk of all-cause mortality.*
Another meta-analysis of cohort studies enrolling 92,757 sub-
jects also reported an association between ED and increased risk
of future CV events and mortality, especially in young subjects
and subjects with intermediate baseline CV risk.” The risk
conferred by ED on such events is comparable to that of the
traditional CV risk factors, and thus meticulous CVD investi-
gation is recommended for ED patients.*> ED was also reported
to be associated with neurological disorders, including
migraine, epilepsy, and Parkinson’s disease.® ® It has been
proposed that some potential pathologic changes such as endo-
thelial dysfunction, insulin resistance, increased inflammatory
mediators, increased sympathetic activity, and dysfunctional
nitric oxide (NO) pathway may explain the association between
ED and macrovascular disease."” Moreover, as suggested by
artery size hypothesis in Montorsi et al, atherosclerosis affects
all major vascular beds to the same extent and it affects small
caliber arteries, such as the penile artery, often earlier to large
caliber arteries by an equally sized plaque.'’

Dementia, a serious loss of global cognitive ability in a
previously healthy person, can be categorized into different
subtypes according to cause. Alzheimer’s disease, a neurode-
generative disorder, accounts for about 50% of all cases of
dementia.'' The pathological hallmarks of Alzheimer’s disease
are amyloid plaque and neurofibrillary tangles that damage the
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structure and function of neurons and synapses.'? It has been
proposed that potential risk genes, systemic inflammation,
immunologic response, and insulin resistance contribute to
the development of Alzheimer’s disease.'*'* Many medical
conditions are also associated with the risk of Alzheimer’s
disease, including obesity, stroke, diabetes, midlife hyperten-
sion, and hypercholesterolemia.'? Vascular dementia accounts
for 20—-25% of all cases of dementia and comprises the majority
of cases of non-Alzheimer dementia. Vascular dementia is
caused by cerebrovascular disease that impairs blood flow to
the brain. It may be prevented to some extent by controlling risk
factors such as diabetes, hypertension, smoking, and dyslipi-
demia."!

Although ED is often seen as a harbinger of CVD, few
studies investigate the relationship between ED and neurode-
generative diseases, such as dementia. One cross-sectional
study by Dourado et al showed that ED is common among
individuals with dementia and suggested that it is related to
cognitive decline.'> Another cross-sectional study of 651 men
reported an association between ED and poorer cognitive
performance, particularly attention—executive—psychomotor
speed tasks. These findings underscore the importance of
further study of the lpossibility that ED can serve as a predictor
of cognitive health. % Cross-sectional studies, however, cannot
by design confer directionality on observed associations. With-
out the use of longitudinal study designs, it is unclear whether
the presence of ED may be antecedent to the development of
dementia and whether ED is associated with an increased risk of
dementia later in life. While both ED and dementia are associ-
ated with CV risk factors, we hypothesize there should be an
association between ED and dementia. To find out, we used a
national population-based cohort in Taiwan to investigate the
risk for the development of dementia in patients with ED and
without ED over a 7-year period.

METHODS

Data Sources

The Taiwan National Health Insurance (NHI) Program is a
universal healthcare system that covers 98% (in 2009) of the
country’s population of 23.3 million, making it one of world’s
largest and most complete population-based datasets. The NHI
Research Database (NHIRD) provides all the claim data of the
healthcare services, including hospitalization and outpatient
clinics, and has been collected and encrypted by patient’s
identification number. Our data source is a randomly sampled
cohort (in 2000) of 1 million people (about 4% of the enrollees)
from the general population in NHIRD. The database contained
all 1996-2011 claims data. The sex, age, and health care costs
were not different between the sample group and all enrollees at
that time. The Institutional Review Board of Chi Mei Medical
Center approved the protocol of this study. Informed consent
was not needed because of no identifiable personal information
in the dataset.

Study Sample

A retrospective cohort study was conducted using 2 study
groups, a newly diagnosed ED group and a matched non-ED
(control) group, recruited between 2000 and 2009. Patients were
defined as having ED if they had at least 2 outpatient service
claims with a diagnosis of ED (ICD-9-CM code 607.84) at any
hospital or local medical clinic or if they had a single hospi-
talization in which ED (ICD-9-CM code 607.84) was found in 1
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of the 5 spaces used to report their diagnoses when hospitalized.
Index date was the date of first ED diagnosis. Patients diagnosed
as having ED before 2000 were excluded. We further classified
dementia into Alzheimer’s disease and non-Alzheimer demen-
tia. Patients diagnosed with Alzheimer’s disease (ICD9-CM
code: 290.0, 290.1, 290.2, 290.3, 294.1, 331.0) or non-Alzhei-
mer dementia (ICD9-CM code: 046.1, 290.4, 331.1, 331.2,
331.7, 331.8, 331.9) before the ED diagnosis were also
excluded. For the accuracy of dementia diagnosis, patients
had to have had at least 2 outpatient service claims or 1 inpatient
service claim of dementia. In addition, to be included, patients
had to have received neuropsychological tests such as clinical
dementia rating (CDR; order code: 45052), mini-mental status
examination (MMSE; order code: 45046), or cognitive ability
screening instrument (CASI; order code 45058). They also had
to have undergone brain imaging such as brain CT (order code:
33067, 33068, 33069, 33070) or MRI (order code: 33084,
33085).

Control Group

Controls (non-ED group), 5 patients for each ED patient,
were randomly selected from the same dataset. These controls
did not have an ED diagnosis and were matched by age,
residence area, income, and comorbid diseases including dia-
betes mellitus, hypertension, coronary heart disease, hyperlipi-
demia, stroke, chronic kidney disease, depression, anxiety, and
thyroid disorder by propensity score matching. Propensity score
matching reduced selection bias in our hypothesis because it can
bundle many confounding covariates that may be present in an
observational study with this number of variables. Controls
diagnosed with Alzheimer’s disease or non-Alzheimer dementia
before the ED diagnosis were also excluded.

Demographic data, including age, geographic area of
residence, and monthly income in NTD, were recorded. The
baseline comorbidity data we collected were diabetes mellitus
(ICD9CM code: 250), hypertension (ICDICM code: 401-405),
coronary heart disease (ICDI9CM code: 410—-414), hyperlipi-
demia (ICD9CM code: 242), stroke (430-438) and chronic
kidney disease (ICD9CM code: 582, 583, 585, 586, 588),
depression (ICD9CM code: 311, 296.2, 296.3, 300.4), anxiety
(ICD9CM code: 300.0-300.9 (but not 300.4)), and thyroid
disorder (ICD9CM code: 240-246) because these disease
entities are known to be critical factors affecting the risk of
dementia. These comorbid conditions were included if they
were diagnosed during hospitalization or in 3 or more ambu-
latory care claims coded 1 year before the index medical care
date. Follow-up time in person-years (PY) was calculated for
each person until dementia was diagnosed, death, or the end
of 2011.

Statistical Analyses

Pearson’s x” tests were used to estimate the differences in
age group, sex, comorbid medical disorders, and socio-demo-
graphic data between the 2 cohorts. The dementia incidence rate
(per 100,00 person years) was calculated as the number of
dementia patients during the follow-up period divided by the
total person-years for each group. A Poisson regression was
used to estimate the incidence rate ratio (IRR) in comparing the
risk of dementia in ED group and the control group. Adjusted
HRs for developing dementia between patients with and without
ED were obtained by Cox proportional hazard regression
analysis after adjusting for possible confounding factors (dia-
betes, hypertension, coronary heart disease, chronic kidney
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TABLE 1. Demographic Characteristics and Comorbid Medical Disorders for Patients With and Without Erectile Dysfunction in

Taiwan

Category Subcategory Patients With ED (N =4153) Patients Without ED (N = 20,765) P Value

Age 0-49 1738 (41.85%) 8616 (41.49%) 0.8647
50—64 1542 (37.13%) 7714 (37.15%)
=65 873 (21.02%) 4435 (21.36%)

Comorbidity Diabetes 378 (9.10%) 1897 (9.14%) 0.9451
Hypertension 795 (19.14%) 4179 (20.13%) 0.1482
Coronary heart disease 242 (5.83%) 1274 (6.14%) 0.4481
Chronic kidney disease 72 (1.73%) 311 (1.50%) 0.2591
Hyperlipidemia 228 (5.49%) 1206 (5.81%) 0.4220
Stroke 143 (3.44%) 650 (3.13%) 0.2941
Depression 41 (0.99%) 219 (1.05%) 0.6963
Anxiety 110 (2.65%) 505 (2.43%) 0.4112
Thyroid disorder 22 (0.53%) 116 (0.56%) 0.8188

Area North 2194 (52.83%) 10,946 (52.71%) 0.8938
Central 766 (18.44%) 3928 (18.92%)
South 1090 (26.25%) 5372 (25.87%)
East 103 (2.48%) 519 (2.50%)

Income NTD < 15,840 1790 (43.10%) 8771 (42.24%) 0.3536
NTD 15,841-25,000 1093 (26.32%) 5411 (26.06%)
NTD > 25,001 1270 (30.58%) 6583 (31.70%)

ED =erectile dysfunction; NTD =New Taiwan dollar.

disease, hyperlipidemia, stroke, depression, anxiety, thyroid
disorder, geographic area, and monthly income). Kaplan—Meier
curves and the log-rank test were used to analyze the proportion
of dementia patients and to compare risk difference between 2
cohorts. A 2-sided P value <0.05 was considered significant.
All statistical operations were performed using the SAS 9.3.1
Statistical Package (SAS Institute, Inc, Cary, NC.

RESULTS

As can be seen in Table 1, a summary of the baseline
characteristics and comorbid conditions of the 2 groups, 4153
ED patients and 20,765 matched non-ED patients, were fol-
lowed for 7 years. Underlying comorbidities, residence area,
and income were also matched in the present study.

Patients with ED had significantly higher incidence of
dementia than the controls (Table 2). Of the 4153 ED patients,
105 (2.5%) were diagnosed as having dementia during the 7-
year follow-up (35.33 per 10,000 person-years). Of the 20,765
controls, 317 (1.5%) developed dementia (21.67 per 10,000
person-years). The incidence rate ratio (IRR) for dementia was
1.63 (95% CI 1.31-2.03; P <0.0001) for patients with ED
versus non-ED. After adjusting for age, DM, HTN, CHD, CKD,
hyperlipidemia, stroke, depression, anxiety, thyroid disorder,
geographic area, and income, ED patients were found to be 1.68
times more likely to develop dementia than the controls
(adjusted HR=1.68, 95% CI=1.34-2.10, P <0.0001). In
addition, elderly patients (age >65) were at 27 times greater
risk of dementia than the younger ones (age <50). Patients with
DM, HTN, CKD, stroke, depression, and anxiety were also
predisposed to dementia, their respective adjusted HRs being
1.48, 1.29, 1.47, 1.43, 3.53, and 1.59.

As can be seen in Table 3, an analysis by dementia
subgroup, patients with ED were at higher risk of developing
Alzheimer’s disease and non-Alzheimer dementia than the
controls (adjusted HRs 1.68, 95% CI=1.31-2.16,

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

P <0.0001 and 1.63,95% CI=1.02-2.62, P =0.0429, respect-
ively). Kaplan—Meier analysis revealed that, compared to the
controls, patients with ED had significantly higher incidence of
dementia (log-rank test P <0.0001) (Figure 1), Alzheimer’s
disease (log-rank test P=0.0001) (Figure 2), and borderline
higher incidence of non-Alzheimer dementia (log-rank test
P =0.0533) (Figure 3).

DISCUSSION

To the best of our knowledge, this is the first nationwide
population-based study to investigate the risk of dementia
among patients with ED in an Asian population. We found
incidence rate for dementia in patients with ED to be 35.33 per
10,000 person-years and to be 1.68-times higher than the
comparison groups during the 7-year follow-up period, after
adjusting for age, medical comorbidities, geographic area, and
monthly income. Risks of Alzheimer’s disease and non-Alz-
heimer dementia were both greater in the ED group (adjusted
HRs 1.68 and 1.63, respectively).

Although cross-sectional studies have reported ED to be
common among individuals with Alzheimer’s disease,'>!” those
studies generally considered ED to be increased secondary to
cognitive decline and dementia. Very few previous reports have
investigated whether patients with ED are at increased risk of
cognitive impairment later in life. Moore and the colleagues,
conducting a cross-sectional study to evaluate the cognitive
difference between men with ED and normal control,'® reported
that men with ED had poorer cognitive performance even after
adjusting for CV risk factors. They suggested that ED was an
indicator for early compromised cognition and should be seen as a
predictor for cognitive health. Postuma et al, investigating the
relationship between autonomic dysfunction and dementia with
Lewy bodies,'® measured various autonomic parameters and
found that systolic blood pressure drop, ED, and constipation
predicted dementia as long as 5 years before a dementia diagnosis.
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TABLE 2. Risk for Dementia (Alzheimer’s Disease Plus Non-Alzheimer Dementia) in Patients With and Without Erectile

Dysfunction

Patients With ED

Patients Without ED

(N=4153) (N=20,765) ED vs non-ED
Incidence rate i
Del;le)ntia PY# Rate” Der?e)ntia PY# Rate”  ratio (95% CI) H]?"d.(];lgz(:jl)
n n
All 105 29,716 3533 317 146290 21.67 1.63™ (1.31-2.03) 1.68™ (1.34-2.10)°
Age <50 2 12,465  1.60 10 61,782 1.62  0.99 (0.22—4.52) 1.00 (reference)
50—64 28 10,946  25.58 64 53,122 12.05 2.12%7 (1.36-3.31) 6.06™" (3.28—11.20)
>65 75 6305 118.94 243 31,386 77.42  1.54" (1.19-1.99) 27.17"" (14.84-49.76)
Diabetes Yes 14 2676 5231 69 12,185 56.63 092 (0.52—1.64)  1.48" (1.15—1.90)
No 91 27,040 33.65 248 134,105 18.49 1.82"" (1.43-2.31) 1.00 (reference)
Hypertension Yes 35 5629 6218 155 28,113 5513 1.13 (0.78—1.63)  1.29" (1.04—1.59)
No 70 24,088 29.06 162 118,176 1371 2.12™" (1.60-2.81) 1.00 (reference)
Coronary heart disease Yes 12 1732 69.30 62 8819 7030  0.99 (0.53—1.83) 1.20 (0.92—1.56)
No 93 27,985 3323 255 137,471 18.55 1.79™ (1.41-2.27) 1.00 (reference)
Chronic kidney disease Yes 3 492 60.99 15 1861 80.62  0.76 (0.22-2.61)  1.47% (1.15-1.90)
No 102 29,224 3490 302 144,429 2091 1.67"" (1.33-2.09) 1.00 (reference)
Hyperlipidemia Yes 6 1432 41.90 33 7450 4430  0.95 (0.40-2.26) 1.18 (0.84—1.65)
No 99 28284 3500 284 138,840 2046 1.71"" (1.36-2.15) 1.00 (reference)
Stroke Yes 13 1064 122.13 34 4084 8324 147 (0.77-2.78)  1.43¥ (1.04—1.96)
No 92 28,652 3211 283 142,205 19.90 1.61™" (1.28-2.04) 1.00 (reference)
Depression Yes 2 245  81.66 14 1365 102.56  0.80 (0.18-3.50) 3.53™" (2.11-5.91)
No 103 29471 3495 303 144,925 2091 1.67"" (1.34-2.09) 1.00 (reference)
Anxiety Yes 2 709 28.22 22 3298 66.70  0.42 (0.10—1.80)  1.59" (1.04—2.44)
No 103 29,008 3551 295 142,992 20.63 1.72"" (1.38-2.15) 1.00 (reference)
Thyroid disorder Yes 0 149 0 2 830  24.09 0 0.85 (0.21-3.40)
No 105 29,567 3551 315 145,459  21.66 1.64"" (1.31-2.05) 1.00 (reference)

CI=confidence interval; ED = erectile dysfunction; HR = hazard ratio; PY = person-years.

?Per 10,000 person-year.

°The model was adjusted for age, diabetes mellitus, hypertension, coronary heart disease, chronic kidney disease, hyperlipidemia, stroke,

depression, anxiety, thyroid disorder, geographic area, and income.
iED vs. non-ED.
. *P <0.05.
P <0.0001.

Although the contributing mechanism underlying the associ-
ation between ED and dementia is likely complex, there are some
possible explanations. First, patients with ED have lower bioavail-
able and free testosterone than those without ED."” Androgen
might act as a neuroprotector against neurodegenerative disease.”’
A 3-year follow-up study by Nagai et al, investigating the associ-
ation between testosterone level and the cognition as assessed by
mini-mental state examination (MMSE), found blood-free testos-
terone level to be an independent predictor of decrease in cogni-
tion.>! Low testosterone level can result in faster declines in
cognitive function, as androgen has been implicated in lower
levels of beta-amyloid protein, which may be important because
the accumulation of the protein is widely considered a key initiating
factor in the development of Alzheimer’s disease.*** Therefore,
testosterone depletion might raise the risk of Alzheimer’s disease.
Second, ED has been highly associated with insulin resistance and
may be considered a very early clinical sign of developing insulin
resistance.”>* Insulin resistance might exacerbate neurodegenera-
tive process in Alzheimer’s disease” and has been highly associ-
ated with a decline in cognition and dementia.?® Third, although the
cause of ED is multifactorial in nature, it is typically associated
with endothelial dysfunction and oxidative stress.>”® Endothelial
dysfunction can disturb the beta-amyloid homeostasis leading to
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neuronal injury in the brain parenchyma.?® Oxidative stress has
been reported by many studies to possibly play a key pathological
role in Alzheimer’s disease.>* 2 Fourth, traditional CV risk factors
such as diabetes, hypertension, and dyslipidemia are believed to
predict the incidence of Alzheimer’s disease and dementia.>*~*°
Since ED often clusters with metabolic comorbidities and CV risk
factors, it is not surprising in our study that a diagnosis ED would
raise the risk for dementia. The two share many similar risk factors.
The present study controlled for underlying comorbidities, includ-
ing vascular, neurological, psychological, and endocrinological,
and metabolic disorders and found that hazard risk for dementia
was still significant in the ED group. The association between ED
and dementia may be, in part, due to these comorbidities, but they
do not explain the entire relationship between ED and dementia.

This study has some limitations. First, the coding of ED
and dementia were taken from diagnoses listed in the NHI
database. Thus, some coding errors should be considered.
Patients were identified as having ED and dementia only if
they had been diagnosed at least 2 times during the study period
to enhance diagnostic validity. To maximize case ascertain-
ment, only the patients meeting the above criteria and receiving
neuropsychological tests (MMSE, CASI, or CDR) as well as
brain imaging (CT or MRI) were diagnosed as having dementia.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 3. Risk for Alzheimer’s Disease and Non-Alzheimer Dementia Among Patients With and Without Erectile Dysfunction

Alzheimer’s Disease

Dementia Unadjusted HR
Group Total Cases (95% CI) P Value Adjusted HR (95% CI) P Value
ED 4153 82 1.63 (1.27-2.10) 0.0001* 1.68 (1.31-2.16) <0.0001"
Non-ED 20,765 246 Reference Reference

Non-Alzheimer
Dementia

Dementia Unadjusted HR
Group Total Cases (95% CI) P Value Adjusted HR (95% CI) P Value
ED 4153 23 1.58 (0.99-2.53) 0.0554 1.63 (1.02-2.62) 0.0429"
Non-ED 20,765 71 Reference Reference

The model was adjusted by age group, chronic kidney disease, diabetes mellitus, hypertension, coronary heart disease, hyperlipidemia, stroke,
depression, anxiety, thyroid disorder, geographic region, and income. ED = erectile dysfunction; HR = hazard ratio.

* P value < 0.05.

In Taiwan, the physicians use the International Index of Erectile
Dysfunction (IIEF-5) questionnaire to quantify the symptoms
and assess the severity of ED. Because the original data of the
IIEF-5 and neuropsychological tests were not recorded in the
database, we could not evaluate the severity of both diseases.
Second, ED is a taboo subject and patients are reluctant to
discuss sex in Taiwan. Thus, there may be some cases of ED
which were not identified in the control group. Even under this
circumstance, the risk was still clearly demonstrated. The true
risk may be even greater if we can definitely verify the ED and
control groups. Second, individual information, including
environmental factors, education level, marital status, diet,
smoking, and alcohol use, were not available. Single men are
supposed to have higher risk of depression which may affect
both the erectile function and the cognitive level. Nonetheless,

w
- -
o

ED Controls

0.10
1

0.05
1

Log Rank P<0.0001

Cumulative incidence rate

0.00
1

0 2 4 6 8 10 12
Time (Years)

Number at nisk
ED 4153 4116 3403 2638 1758 848 0
Controls 20765 20411 16732 12879 8489 4080 0

FIGURE 1. The cumulative incidence rate for dementia for
patients with erectile dysfunction (ED) and without ED (log-rank
P value < 0.0001).
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some factors related to the unavailable personal information
would, at least in part, be reflected in the presentation of
comorbidities, such as depression, anxiety, and income status,
which were covered in our analysis. Laboratory data such as
nitric oxide (NO) level were also not available in the database.
Impaired NO bioactivity is one of the major pathogenic mech-
anisms of ED and may also contribute to neurodegenerative
disorders such as Alzheimer’s disease.’®*” Although we
attempted to overcome the problem of selection bias by using
a propensity score matching strategy, it can only be addressed
using observable variables. Unobservable variables may still
confound our results. Further study incorporating finer clinical
details is needed to clarify the effects of these factors. Despite
these limitations, the strength of this investigation lies in the fact
that it studied a large-scale population covering nearly all of the

w
o] ED Controls
2
22
2o
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o
[&]
£
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‘W
359 4
= o
= Log Rank P=0.0001
(@]
o
o J
o T T T T T T T
0 4 6 8 10 12
Time (Years)
Number at risk
ED 4153 4118 3410 2653 1770 856 0

Controls 20765 20424 16757 12904 8512 4097 0

FIGURE 2. The cumulative incidence rate for Alzheimer’s disease
for patients with erectile dysfunction (ED) and without ED (log-
rank P value=0.0001).
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