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Abstract

In this study, we sought to determine the burden and characteristics of orgasmic dysfunction (OD}
and concomitant erectile dysfunction (ED) in men with type 1 diabetes (T1D) enrolled in the
Epidemiology of Diabetes Interventions and Complications (EDIC) study. In 2010, we assessed
orgasmic and erectile function using the International Index of Erectile Function (l1EF).
Sociodemographic, clinical and diabetes characteristics were compared by OD status (OD only,
OD and ED, no ED or OD). Age-adjusted associations between risk factors and OD status were
examined. OD and ED information was available from 563 men. Eighty-three men (14.7%)
reported OD of whom 21 reported OD only and 62 reported OD and ED. Age-adjusted odds ratios
demonstrated that men who reported OD only had higher odds of depression, low sexual desire
and decreased alcohol use compared to men reporting no dysfunction. Men with OD concomitant
with ED had greater odds of elevated hemoglobin A1C, peripheral and autonomic neuropathy, and
nephropathy. Men reporting both dysfunctions were also more likely to report smoking, lower
urinary tract symptoms and had greater odds of androgen deficiency than men with no sexual
dysfunction. Men with longstanding T1D suffer from an increased burden of OD. Psychogenic
factors predominate in men reporting OD only while men who present with concomitant ED report
increased burden of diabetes severity, characteristics previously observed with incident ED. ED
may be the central impediment to sexual function in men with OD and ED. Longitudinal studies to
characterize OD and ED experience over time are warranted.
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INTRODUCTION

Increased rates of diabetes and aging of the diabetic population are likely to lead to an
increase in diabetes-related complications, including those related to sexual function.> While
the negative effect of diabetes on erectile dysfunction (ED) has been studied extensively,?
studies examining the burden of other aspects of sexual dysfunction, specifically orgasmic
dysfunction (OD) in men with diabetes and its association with diabetes-related factors are
far more limited.3# ED is defined as the inability to achieve or sustain an erection suitable
for sexual intercourse while OD is defined as the inability to ejaculate and/or have feelings
of orgasm or climax during sexual arousal and stimulation. (NIH consensus,Jenkins) To our
knowledge, no prior studies have highlighted the burden of and risk factors for OD
independent of and concomitant with ED in men with type 1 diabetes (T1D).

The Diabetes Control and Complications Trial (DCCT), the landmark multicenter,
randomized controlled trial designed to determine whether intensive treatment regimen of
tight glucose control could impact development of diabetic complications, demonstrated that
an average of 6.5 years of intensive glycemic control reduced the risk of proliferative
retinopathy, nephropathy, and cardiovascular disease by 35-76%.2 All men enrolled in the
ongoing follow-up study, the Epidemiology of Diabetes Interventions and Complicatons
(EDIC) were invited to participate in the UroEDIC Study, an ancillary study to examine the
presence of urologic complications, including erectile dysfunction during EDIC year 10
(2003). Intensive glycemic control reduced the onset of ED in this cohort of participants®. To
better understand the impact of T1D on orgasmic function, we evaluated the association
between diabetes- related factors and OD independently and concomitantly with ED, in men
with T1D.

MATERIALS AND METHODS

Study Population

The DCCT and EDIC studies have been previously described in detail .87 Briefly, 1,441
subjects with T1D for 1-15 years with no (primary prevention cohort) or minimal diabetic
retinopathy (secondary intervention cohort) were enrolled in DCCT. Subjects were randomly
assigned to either intensive or conventional treatment and were followed for 3-9 years (mean
6.5 years). At the end of DCCT, intensive therapy was recommended for all subjects,
subjects in the conventional treatment group were trained in intensive therapy, and all
subjects returned to their own health care providers for ongoing diabetes care. Annual EDIC
examinations began in 1994, one year after completion of the DCCT, and 1,375 (96%) of
former DCCT subjects consented to participate in EDIC, including 720 men. A detailed
description of EDIC study procedures and baseline characteristics has been published.” At
EDIC year 17 in 2010, 644 of 669 men in EDIC (96% response rate) agreed to participate in
UroEDIC I, the followup to UroEDIC, an ancillary study designed to examine the urologic
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complications of diabetes in 2003. Among the men who agreed to participate in UroEDIC II,
563 provided information on erectile and orgasmic dysfunction. Burden and correlates of
ED in this cohort have been examined and previously published,8 therefore the current
analyses excluded the 177 men who reported ED only and the remaining 386 comprise the
study cohort for this report (Figure 1). Distribution of OD and ED in the 386 male
participants in presented in Figure 2. Institutional review boards of all participating centers
approved all DCCT/EDIC procedures and all participants provided written informed
consent.

Data Sources and Variables of Interest

Information on sexual function was collected using the International Index of Erectile
Function (IIEF), a validated questionnaire that assesses erectile function, sexual desire, and
orgasmic function as well as quality of life as related to overall sexual function.® ED was
ascertained based on a single question from the IIEF: Over the past 4 weeks, how would you
rate your confidence to get and keep an erection? This single question, which assesses the
confidence of a man in his ability to get and keep an erection, has been shown in prior
studies to strongly correlate with the I1EF erectile function domain composite scores.19 In
addition, this item correlates well with bother due to erectile problems and global sexual
bother, and thus serves as a proxy for global sexual function and bother.10 Additionally, this
item has been found to be suitable for use in clinical and epidemiologic studies of male
sexual dysfunction and it’s utilization avoids respondent burden and missing data. Reponses
range from “very low” (1 points) to “very high” (5 points), with ED defined as a score of <2.
OD was defined using the validated orgasmic function domain of the 1IEF questionnaire that
consists of 2 questions examining orgasmic function over the past 4 weeks: Over the past 4
weeks, when you had sexual stimulation or intercourse, how often did you efaculate? and
Over the past 4 weeks, when you had sexual stimulation or intercourse, how often did you
have the feeling of orgasm or climax?” Responses range from “no sexual stimulation/
intercourse” (0 points) to “almost always/always” (5 points). Responses of 0 (no sexual
stimulation/intercourse) to either question were removed with OD defined in the remaining
sample as a total score of <6 (moderate/severe) on the two items.

Hemoglobin Alc (HbAlc) was measured at baseline and quarterly during DCCT and
annually in EDIC as previously described.” For purposes of this analysis, we used time-
weighted HbA1c levels, representing total glycemic exposure during DCCT/EDIC with
weights of 0.25 and 1 for quarterly DCCT and annual EDIC values, respectively.
Retinopathy was assessed using fundus photographs that were centrally graded using the
Early Treatment Diabetic Retinopathy Study (ETDRS) scale and defined as proliferative
diabetic retinopathy (PDR) or worse through EDIC year 14. Nephropathy was defined as
microalbuminuria (AER 30-300 mg/24hr) or albuminuria (AER >300 mg/24hr) or end stage
renal disease at EDIC year 15/16. Peripheral neuropathy was determined at EDIC year 17
using the Michigan Neuropathy Screening Instrument (MNSI)11 and defined as greater than
6 positive responses on the MNSI questionnaire or a score of greater than 2 on the MNSI
examination. Abnormal cardiovascular autonomic neuropathy (CAN) function was defined
as: either R-R variation<15 or R-R variation between 15-19.9 plus either a Valsalva
ratio<1.5 or a supine-to-standing drop in diastolic blood pressure of =10 mm Hg.12
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Hypertension was defined as sitting SBP = 140 mmHg and/or DBP = 90 mmHg or the use of
antihypertensive medication.13

Androgen deficiency was defined as total testosterone concentration <300mg/dL(Bhasin)
based on serum samples obtained in the morning for a majority of the participants. Lower
urinary tract symptom (LUTS) severity was determined using the American Urological
Association Symptom Index (AUASI).14 Moderate or severe LUTS was defined as an
AUASI score >8. Depression was defined by a composite depression variable based on study
coordinator ratings of clinical depression using DSM-IV criteria and patient self-report of
use of antidepressant medications and/or psychological counseling for depressive symptoms.
General health status was measured using two subscales on physical and social function
from the 36-Item Short Form Health Survey (SF-36).1°

Statistical Analyses

Descriptive analyses examined the distribution of sociodemographic and clinical
characteristics, markers of diabetes control, treatment, and complications by OD status (OD
only, ED and OD, no ED or OD). The Kruskal-Wallis test assessed differences in
quantitative variables and the contingency chi-square test assessed categorical variables.
Separate logistic regression models estimated the associations between each risk factor and
OD status at EDIC year 17 after adjustment for age. All analyses were performed using
SAS® version 9.4.

RESULTS

Table 1 presents sociodemographic, clinical, and sexual characteristics of the study
population by OD status. Overall, men reporting OD only (n=21) or both OD & ED (n=62)
were significantly older, less often married, reported greater use of tobacco and lower use of
alcohol and had lower SF-36 physical and social function scores compared to those
reporting no OD or ED (n=303). In addition, we observed increased HbA1c levels and
higher rates of nephropathy, peripheral and autonomic neuropathy and other comorbidities
including hypertension and LUTS in men with OD only or both OD & ED compared to the
men with no OD or ED. Further, pairwise tests suggest men with OD and concomitant ED
are significantly older and have higher HbAlc levels compared to men with OD only. (data
not shown)

Table 2 presents age-adjusted odds ratios estimating associations between
sociodemographic, clinical and diabetes characteristics among men with OD only or with
OD and ED, each compared to men without OD or ED. Compared to men without OD or
ED, men reporting OD only had a significantly higher odds of depression (OR=2.82,
95%C1=1.08,7.37), an increased odds of low sexual desire (OR=3.74, 95%CI1=1.50,9.34),
and a decreased report of alcohol consumption (OR=0.35, 95%CI1=0.13,0.92). While there
were statistically significant associations between report of OD only and physical and social
role function as measured by the short form health survey (SF36), the effects were small.
Beyond associations observed for men reporting OD only, men with concomitant OD and
ED had significantly higher odds of androgen deficiency (OR=3.53, 95%Cl=1.29,9.71),
LUTS (OR=3.52, 95%CI1=1.92,6.47), and smoking (OR=2.37, 95%CI=1.10,5.09).

Int J Impot Res. Author manuscript; available in PMC 2021 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Agochukwu-Mmonu et al. Page 5

Concomitant OD and ED was also associated with several diabetes factors including time-
weighted DCCT/EDIC HbA1C% (OR=2.47, 95%Cl=1.74, 3.52), nephropathy (OR=4.04,
95%CI1=1.53, 10.64), peripheral neuropathy (OR=2.28, 95%CI=1.25, 4.17) and
cardiovascular autonomic neuropathy (OR=2.89, 95%CI=1.57, 5.32).

DISCUSSION

This is the first study to our knowledge that highlights the burden of and risk factors for OD
independent of and with concomitant ED in men with T1D. Our results suggest that men
reporting OD only present a predominantly psychogenic phenotype as demonstrated by high
associations with depression, decreased alcohol intake and low sexual desire while men with
OD with concomitant ED demonstrate a mixed phenotype with a physiological
predominance, characterized by increased diabetes severity and metabolic dysfunction.

Our report of overall OD prevalence in men with T1D (14.7%) is indeed greater than
estimates reported in community-based samples of men, suggesting an impact of diabetes on
orgasmic function.16:17 Data from the National Health and Social Life Survey (NHSLS)
report that 9% of men 40-59 years of age indicate an inability to achieve orgasm with
estimates as low as 7% in men younger than 39 years of age.® Our estimate of the burden of
OD, however, is lower than that reported among men with diabetes in other cohorts.
Specifically, in the National Social Life, Health and Aging Project (NSHAP), 26.1% of men
with diagnosed diabetes with age 57-84 years, report an inability to climax compared to
15.9% of men without diabetes (p<0.05).3 Similarly, in a population-based sample of men
aged 40-79 years from the Olmsted County Study (OCS), Burke et al. demonstrated that
31% of the cohort with diabetes reported ejaculatory dysfunction compared to 7% of the
cohort without diabetes.* Our lower estimate may be explained by the older ages of the
NSHAP and OCS cohorts. Further, it is likely that the majority of the NSHAP and OCS
participants had type 2 diabetes. While hyperglycemia is a common feature of both type 1
and type 2 diabetes, a review of studies examining ED in diabetic animal models suggest
that there are distinct mechanisms underlying the ED phenotype by type of diabetes.®
However, literature on the effects of diabetes type on orgasmic function in humans is
lacking.

Among men who report OD only, we observed a near 3-fold increased odds of depression
based on a composite definition of diagnosis and medication use compared to men reporting
no sexual dysfunction. These observations are consistent with others who also demonstrated
significant correlations of OD with depression and associated antidepressant medication use.
20.21 While it might be expected that the impact of depression on OD is psychogenic, the
physiological contribution of selective serotonin reuptake inhibitors (SSRIs) specifically on
ejaculatory function is consistent with inhibitory effects of descending serotonergic neurons
from the brainstem on ejaculatory responses. In fact 48% of men reporting OD only
indicated antidepressent medication use.22 In addition, we observed that men who endorsed
current alcohol intake had lower odds of OD only, which can be attributed to a delay in
orgasm. A prior study demonstrated that increased alcohol consumption was associated with
an increased latency of ejaculation which may in some men alleviate anxiety and prolong
sexual intercourse.23 Finally, consistent with the literature,24 we observed a near 4-fold
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increased odds of low sexual desire in men with OD only relative to men reporting no sexual
dysfunction.

While factors associated with report of OD only in this cohort may be considered primarily
psychogenic, men reporting OD with concomitant ED portray a more severe diabetes
phenotype (i.e. poorer glycemic control, presence of micro/macrovascular complications).
This is supported by the significant associations observed between time-weighted HbAlc
levels, presence of nephropathy, peripheral and autonomic neuropathy, and self-report of
concomitant OD and ED. We also observed that men with OD with concomitant ED had
increased odds of androgen deficiency. Low testosterone has been associated with weaker
orgasms in prior reports and may also explain the significant increased reports of low sexual
desire in this group of men as reduced libido is considered to be the most prominent
symptom associated with low testosterone.25:26 Finally, we observed a 3.5-fold greater odds
of moderate/severe LUTS in men with concomitant OD and ED. It is possible that increased
noradrenergic nerve activity associated with bladder outlet obstruction, an important
component of LUTS, may also interfere with the normal process of erection and ejaculation.
21 1n addition, LUTS-associated discomfort itself may impede psychological processes
necessary for orgasm.

Interestingly, all of the factors observed to be important in men with concomitant OD and
ED in the current report were previously demonstrated to be significantly associated with
onset of ED in a prior analysis of this cohort which examined risk factors for the
development of ED over time.® Specifically, in our previous report, men who developed ED
had significantly higher HbAlc levels, and greater prevalence of peripheral neuropathy and
self-report of LUTS compared to men who did not develop ED. The similar findings of
associated risk factors in the prior report and the significant overlap of OD and ED in the
current report (75% of men with OD reported concomitant ED) suggest that ED may be a
central impediment to healthy sexual function and risk factors observed to be elevated in
men with concomitant OD and ED may in fact just represent the ED experience. Erections
are often antecedent to orgasms and difficulty with erections may translate to orgasmic
dysfunction. Additionally, men and healthcare providers are often unaware that orgasm can
be achieved without erections. The lack of awareness and subsequent lack of sexual
stimulation in presence of ED may contribute to an increase patient-reported concomitant
OD and ED. Longitudinal studies examining the natural history and temporal sequence of
co-occurring OD and ED are warranted.

While the orgasmic function domain of the I1EF was validated to be scored as the sum of the
responses to questions on ejaculation frequency and climax/orgasm, the two questions do in
fact describe different functions. While we observed significant concordance between the
responses to the ejaculation and orgasm questions (Kappa=0.73, chi-square p-
value<0.0001), up to 15% of men with no or decreased sensation of orgasm reported normal
ejaculation frequency. This underscores the importance of the differentiation between
orgasm and ejaculation, which in clinical practice are often considered interchangeable
phenomena. While the sample size to comprehensively examine these functions
independently among the 21 men who reported OD only was too small, descriptive analyses
suggests factors identified among these men overall to be associated with OD only were the
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same among men reporting ejaculation function and orgasm/climax function separately (data
not shown). Additional studies with larger samples examining these individual functions are
warranted.

While strengths of this report include its large and well-characterized population of men
with type 1 diabetes, several limitations should be noted. First, the DCCT/EDIC participants
are a highly motivated group of individuals who have been followed for many years,
therefore, these results may not be generalizable to a broader population of men with T1D.
Second, this study lacks a control group of men without diabetes and thus does not allow for
a true comparative analysis. Third, ED was ascertained based on a single question from the
I1EF which assesses the confidence of a man in his ability to get and keep an erection
regardless of partnership. Importantly, this item has been shown in prior studies to strongly
correlate with the I1EF erectile function domain composite scores and correlates well with
bother due to erectile problems and global sexual bother.1? Fourth, the limited use of the
Likert scale for items of the orgasm domain (removal of responses of 0) may have an impact
on face validity of the domain score. This approach was taken as we were unable to
distinguish whether an answer of 0 indicated dysfunction or lack of interest or partner.
Further, given the relatively young age of our cohort and narrow age range, we were limited
in our ability to better understand the effect of declining sexual function with age. Finally,
our overall sample size of participants reporting OD is small, particularly in the OD only
group, which affected our ability to build multivariable models adjusting for potential
confounders and potentially detect other statistically significant associations. However, our
estimates of effect provide insight into the potential impact of diabetes related factors on
sexual function to be vetted in further larger studies.

CONCLUSIONS

Men with longstanding type 1 diabetes suffer from an increased burden of OD both
independently and with concomitant ED. Psychogenic factors predominate in men reporting
OD only while men who report concomitant OD and ED have worse glycemic control and
more diabetic-related complications. These characteristics have previously been associated
with increased ED severity suggesting that ED may be the central impediment to sexual
function in this group of men. Increasing patient and physician awareness of factors
associated with sexual dysfunction in this popuation may lead to increased self-efficacy and
improved diabetes management. Future longitudinal studies to characterize OD and ED as
well as other domains of sexuality such as sexual desire and satisfaction in type 1 diabetes
are warranted.
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Refer to Web version on PubMed Central for supplementary material.
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DCCT Baseline {1983-1989)
Randomized: n=680 women, n=761 men

|

DCCT Closeout {1993)
N=676 women, Nn=746 men

!

EDIC Baseline (1994)
n=655 women, n=720 men

EDIC Year 10 (2003)
n=652 women, n=713 men

EDIC Year 17/18 (2010)
n=618 women, n=669 men

UroEDIC 1 (2003)
n=550 women, n=591 men

UreEDIC Il (2010/2011)
n=580 women, n=644 men

Current study cohortthat met
inclusion criteria and
provided data on ED/OD
n= 386 men

Figure 1.

DCCT, EDIC, UroEDIC and Current Study Population
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Figure2.

Distribution of Orgasmic and Erectile Dysfunction in Male UroEDIC Participants at EDIC

Year 17
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Table 1.

Page 12

Characteristics of the study population by prevalent cases of orgasmic (OD) and erectile (ED) dysfunction at

EDIC year 17
No OD or ED OD only OD & ED P-value
(n=303) (n=21) (n=62)
Sociodemogr aphic/Clinical
Age (years) 49.5+6.4 50.145.5 54.6+6.0  <0.0001
Married 235 (78) 14 (67) 47 (77) 0.4632
College education 199 (66) 14 (67) 34 (56) 0.2823
Current smoker 28(9) 2 (10) 13 (21) 0.0254
Current drinker 159 (53) 6 (29) 28 (46) 0.0705
Body Mass Index (BMI) (kg/m2) 28.3+4.3 28.3+3.6 29.445.7 0.5075
Body Mass Index category
Normal (BMI<25) 67 (23) 4 (20) 13 (22) 0.5872
Overweight (25<BMI<30) 138 (46) 9 (45) 21 (36)
Obese (BMI1=30) 92 (31) 7(35) 24 (41)
Hypertension ™ 188 (63) 15 (72) 49 (80) 0.0255
Total testosterone (ng/dL) 560.0+192.8  539.7+190.9 524.7#234.0  0.3151
Androgen deficient (Testosterone<300) 16 (5) 3(14) 8 (14) 0.0327
AUA Symptom Index (points) 4.7+4.2 6.5+3.8 8.446.3 <0.0001
Moderate/Severe LUTS (AUASI=8) 53 (17) 6 (29) 30 (48) <0.0001
BPH medication use 2(1) 0 (0) 46) -
Depression 46 (15) 7(33) 19 (31) 0.0036
Antidepressant medication use 71 (23) 10 (48) 27 (44) 0.0007
SF-36 sub-scales”
Physical function 92.5+13.2 82.2+19.2 75.3+£22.2 <0.0001
Social function 82.7+13.4 71.7£175 73.4+18.6  <0.0001
Diabetes Control and Treatment
DCCT cohort (primary prevention) 165 (54) 11 (52) 29 (47) 0.5422
DCCT treatment group (intensive) 154 (51) 8 (38) 32 (52) 0.5150
Duration of T1D (years) 29.3+4.9 28.7+4.5 29.8+4.6 0.6535
Time-weighted DCCT/EDIC HbA1c (%) 7.7+0.9 7.9+1.0 8.3£1.0 0.0002
Insulin dose (U/kg/day) 0.7+0.3 0.8+0.3 0.8+0.3 0.3191
Diabetes Complications
Retinopathy? 50 (17) 4(19) 16 (26) 0.2216
Nephropathy® 16 (5) 2 (10) 9.(16) <0.0001
Neuropathy
Abnormal MNS17 100 (34) 10 (50) 37 (62) 0.0002
Composite CAN/ 77 (26) 8 (39) 35(49)  <0.0001
Sexual Char acteristics
Engaged in sexual activity 288 (95) 21 (100) 50 (81) 0.0001
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No OD or ED OD only OD & ED P-value
(n=303) (n=21) (n=62)
ED medication use 0(0) 0(0) 11(18) -
Other ED treatment 0(0) 0 (0) 10 (16) -
Low sexual desire 90 (30) 13 (62) 29 (55) <0.0001

Note: Data are Mean+Std or N (%). P-values based the Kruskal-Wallis test for quantitative variables or the Contingency chi-square for qualitative
variables. Sample sizes may vary due to missing data.

*
Hypertension defined as sitting systolic blood pressure (SBP) 2140 mmHg and/or diastolic blood pressure (DBP)=90 mmHg or the use of
antihypertensive medication.

Microvascular complications:
fSF—36 scores range from 0 to 100, where 100 indicates a more favorable quality of life.

IRetinopathy defined as PDR or worse up through EDIC year 14 using the Early Treatment Diabetic Retinopathy Study on a scale of 0-23 (=12
proliferative diabetic retinopathy).

§Nephr0pathy defined as any AER=300 mg/24hr or ESRD at EDIC year 15/16.

”Neuropathy defined as an abnormal MNSI at EDIC year 17 by the Michigan Neuropathy Screening Instrument >6 responses on the 4questionnaire
or a score of >2 on the exam.

Composite CAN function defined as either R-R variation<15 or R-R variation between 15-19.9 plus eithera Valsalva ratio <1.5 ora supine-to-
standing drop of 10 mm Hg in diastolic blood pressure at EDIC year 16/17.
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Age-adjusted odds ratios (95% CI) estimating associations between sociodemographic, clinical and diabetes

characteristics and OD and/or ED at EDIC year 17

Characteristic

OD only (N=21)
Vs.

No OD or ED (N=303)

OD & ED (N=62)
VS.

No ED or OD (N=303)

Sociodemogr aphic/Clinical

Age (years)

Married (yes vs. no)

College education (yes vs. no)

Current smoker (yes vs. no)

Current drinker (yes vs. no)

Body Mass Index category
Overweight (25<sBMI<30) vs. Normal (BMI<25)
Obese (BMI=30) vs. Normal (BMI<25)

Hypertension *(yes VS. No)

Androgen deficient (Testosterone<300) (yes vs. no)
Moderate/Severe LUTS (AUASI=8) (yes vs. no)
Depression (yes vs. no)

Antidepressant medication use (yes vs. no)

SF-36 sub-scales”
Physical function
Social function
Diabetes Control and Treatment
DCCT cohort (secondary intervention vs. primary prevention)
DCCT treatment group (conventional vs. intensive)
Duration of T1D (years)
Time-weighted DCCT/EDIC Hemoglobin Alc (%)
Insulin dose (1U/kg/day)
Diabetes Complications

Retinopathyf (yes vs. no)
Nephropathy§ (yes vs. no)
Neuropathy
Abnormal MNSI ”(yes VS. NO)
Composite CAN/ (yes vs. no)
Sexual Characteristics

Engaged in sexual activity (yes vs. no)

Low sexual desire (yes vs. no)

1.01 (0.95,1.09)
053 (0.20,1.39)
1.02 (0.40,2.62)
1.00 (0.22,4.56)
0.35(0.13,0.92)

1.09 (0.32,3.68)
1.28 (0.36,4.53)
1.47 (0.55,3.92)

3.00 (0.80,11.27)
1.86 (0.68,5.05)
2.82 (1.08,7.37)
3.00(1.22,7.33)

0.97 (0.95,0.99)
0.96 (0.94,0.98)

1.08 (0.45,2.62)
1.71 (0.69,4.27)
0.97 (0.88,1.07)
1.21(0.74,1.98)
1.76 (0.51,6.05)

1.21 (0.39,3.76)

1.89 (0.40,8.89)

1.94 (0.77,4.91)

1.74 (0.67,4.50)

3.74 (1.50,9.34)

1.14 (1.08,1.20)
0.60 (0.30,1.24)
0.64 (0.36,1.15)
2.37(1.10,5.09)
0.65 (0.36,1.16)

0.82 (0.37,1.80)
1.41 (0.64,3.09)
1.96 (0.97,3.94)

3.53(1.29,9.71)
352 (1.92,6.47)
2.69 (1.38,5.24)
2,54 (1.40,4.64)

0.95 (0.93,0.96)
0.96 (0.94,0.97)

1.26 (0.71,2.23)
1.07 (0.60,1.91)
1.00 (0.95,1.06)
2.47 (1.74,352)
1.54 (0.65,3.65)

1.89 (0.96,3.75)

4,04 (1.53,10.64)

2.28(1.25,4.17)

2.89 (1.57,5.32)

0.19 (0.07,0.46)
2,64 (1.41,4.94)

Note: Data are odds ratios and 95% confidence intervals from age-adjusted logistic regression models.

*
Hypertension defined as sitting systolic blood pressure (SBP) 2140 mmHg and/or diastolic blood pressure (DBP)=90 mmHg or the use of

antihypertensive medication.

Microvascular complications:

Int J Impot Res. Author manuscript; available in PMC 2021 July 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Agochukwu-Mmonu et al. Page 15

7‘SF—36 scores range from 0 to 100, where 100 indicates a more favorable quality of life.

’fRetinopathy defined as PDR or worse up through EDIC year 14 using the Early Treatment Diabetic Retinopathy Study on a scale of 0-23 (=12
proliferative diabetic retinopathy).

§Nephropathy defined as any AER=300 mg/24hr or ESRD at EDIC year 15/16.

”Neuropathy defined as an abnormal MNSI at EDIC year 17 by the Michigan Neuropathy Screening Instrument >6 responses on the questionnaire
or a score of >2 on the exam.

Composite CAN function defined as either R-R variation<15 or R-R variation between 15-19.9 plus eithera Valsalva ratio<1.5 ora supine-to-
standing drop of 10 mm Hg in diastolic blood pressure at EDIC year 16/17.
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