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Summary. There is an extensive clinical literature on the
erectile disorders of diabetic men but a paucity of controlled
studies that have taken into account the effects of age, con-
current illnesses and medication on sexual function. This in-
vestigation was carried out on 40 diabetic men free from
other illness or drugs that could affect sexual capacity and 40
age-matched healthy control subjects. Each subject and his
female partner underwent semistructured interviews and the
men had comprehensive medical evaluations and poly-
graphic assessment of sleep and nocturnal penile tumescence
in the sleep laboratory during three nights. In comparison to
control subjects, diabetic patients reported significant de-
creases in sexual desire, subjective arousal, erectile capacity,
coital frequency and sexual satisfaction. The diabetic group
also had significant decrements in duration of rapid eye
movement sleep and in frequency, duration and degree of
nocturnal penile tumescent episodes. There were no dif-

ferences between Type 1 (insulin-dependent) and Type 2
(non-insulin dependent) diabetic patients in prevalence of
sexual problems or in nocturnal tumescent measures. Signifi-
cant relations were observed between lack of metabolic con-
trol, diabetic complications and impaired nocturnal tumes-
cence. Sexually non-dysfunctional diabetic men had signifi-
cant nocturnal penile tumescence abnormalities. Diabetic
men without coital failures may have a subclinical impair-
ment in erectile function which, although of not significant
magnitude to interfere with penetration, is reflected in noc-
turnal penile tumescent measures. This result raises a note of
caution in the interpretation of the nocturnal penile tumes-
cence test for the differential diagnosis of diabetic erectile
impotence.

Key words: Diabetic impotence, nocturnal penile tumes-
cence, sexual function, sexual disorders, sleep.

The association between diabetes mellitus and erectile
impotence is well known but information about pre-
valence and the nature of this relationship remains
unclear. Interpretation of prevalence estimates of diabetic
erectile disorders ranging from 27 to 71 % [1-3] is clouded
by the lack of age-matched normal control subjects stu-
died under similar conditions and by the confounding
effects of concurrent medical illnesses and medications
known to impair sexual activity. Understanding of the im-
pact of diabetes on male sexual function is also limited by
incomplete information on the relationship between dia-
betic characteristics and sexual variables, the narrow
range of questions concerning sexual behaviour, lack of
validation of the subject’s report by the sexual partner, and
absence of objective measures of erectile capacity.

In recent years, nocturnal penile tumescence (NPT)
monitoring has been increasingly employed as a physio-

logical test of organic impotence [4]. Diabetic patients’

with erectile disorders have shown significantly less NPT
during rapid eye movement (REM) sleep than psycho-

genically impotent and normal control individuals |5, 6].
In a study from our laboratories [7], Type 1 (insulin-de-
pendent) diabetic men free from erectile difficulties, had
diminished penile circumference changes during sleep
erections similar in degree to impotent diabetic patients.
In addition, diabetic men with and without erectile diffi-
culties spent less time in REM sleep and had longer laten-
cies to REM onset. These observations have implications
concerning the physiological processes that mediate sex-
ual function in male diabetic patients, as well as practical
consequences concerning the validity of the NPT method
for differential diagnosis of organic impotence.

There are no controlled studies that have included psy-
chosexual, sleep and NPT measures in a clinically well-
defined diabetic group of men who are otherwise healthy
and are not selected because of sexual problems. The
present investigation was carried out on diabetic volun-
teers, living in stable sexual relationships, who were care-
fully screened to exclude the deleterious effects of other
illnesses and drugs on sexual behaviour. The aims of the
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study were: 1) to compare a wide range of psychosexual
variables between diabetic patients and age-matched
healthy control subjects; 2) to compare sleep recordings
and NPT parameters between the diabetic and control
groups; 3) to assess the significance of diabetic type, meta-
bolic control and diabetic complications on sexual func-
tion and NPT activity; and 4) to evaluate systematically
NPT measures in diabetic men divided according to well-
defined criteria of erectile impotence.

Subjects and methods

The subjects of this investigation included 40 diabetic men and
40 age-matched healthy volunteers. The inclusion criteria were
1) age less than 65 years, 2) married or living in a stable relationship
with a female sexual partner for at least one year and 3) English as
the primary language. The exclusion criteria were 1) concurrent ill-
nesses other than diabetes or surgical interventions likely to impair
sexual function, 2) drug use other than anti-diabetic medication,
3) history of alcoholism or other substance of abuse, 4) presence
of major psychopathology and 5) obesity (more than 20% above
ideal body weight as defined by the Metropolitan Life Insurance Ta-
bles). The healthy comparison group was selected according to the
same criteria as the diabetic patients. Subjects were included in both
groups regardless of the adequacy of their sexual functioning.

During a 4-year period, beginning in August 1987, 260 diabetic
patients were referred by the faculty of the Mount Sinai Diabetic
Clinic or contacted us in response to media announcements about
the study. Two hundred and twelve patients were excluded mainly
because of concurrent illnesses, use of non-diabetic medications, ab-
sence of sexual partner or inability or unwillingness to adhere to the
study requirements. Eight subjects were eliminated primarily due to
imcomplete data. Forty diabetic patients met entry criteria and com-
pleted all phases of the investigation. They were age-matched with a
group of normal control subjects who participated in a study on
healthy aging and were assessed under similar conditions. Informed
consent was obtained from all subjects prior to the study, which was
approved by the Institutional Review Board of the Mount Sinai
Medical Center and was performed in accordance with the principles
of the Declaration of Helsinki.

Procedure

Each subject and female partner underwent extensive joint and sep-
arate semistructured evaluations to obtain psychosexual, medical
and marital information and to diagnose sexual disorders. A separ-
ate structured interview was conducted on each man with the use of
the Schedule for Affective Disorders and Schizophrenia-Lifetime
(SADS-L) [8] to identify drug abuse and psychopathology that
would preclude study participation. In addition, men completed sev-
eral questionnaires including the Michigan Alcoholism Screening
Test [9] and the Mini-Mental State Examination [10] to rule out or-
ganicity. In the following session a comprehensive medical evalu-
ation was carried out. Specific attention was paid to past and current
history of coronary heart disease, hypertension, hepatic or renal in-
sufficiency, central nervous system pathology such as multiple scle-
rosis or epilepsy, endocrinopathies and any other abnormalities
which could predispose the subject to organicimpotence. Additional
reasons for exclusion were surgical interventions or accidental trau-
mas likely to have impaired the neuromuscular components of erec-
tion.

Following the medical evaluation and chart review a detailed
form was completed which included age of onset of diabetes, dura-
tion of diabetes, course, glycaemic control (glycohaemoglobin and
self-ghicose monitoring records), diabetic treatment and complica-
tions. Clinical evidence of peripheral and autonomic neuropathy, re-
tinopathy and nephropathy was assessed according to a scoring sys-
tem reported by McCulloch et al. [2]. Medical tests included blood
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chemistries, haematology, glycated haemoglobin determinations
and urinalysis. Diabetic subjects were admitted to the Clinical Re-
search Center where blood was obtained for hormonal assessment
and a glucagon test and C-peptide determination were carried out to
help characterize diabetic type. The results of the hormonal evalu-
ation will be reported elsewhere. All subjects were asked to keep a
daily record of sexual activities for the duration of the study or at
least 30 days.

Polygraphic assessment of sleep and NPT was conducted in the
sleep laboratory during three nights according to a previously de-
scribed protocol [11]. Each subject arrived about 1 h before his usual
bedtime and remained in bed until his usual rising time, providing
that a minimum of 6 h of recorded sleep was obtained. Electroence-
phalography (EEG), eye movements, muscle tone and penile tumes-
cence were monitored continuously through the night. Penile tumes-
cence was measured by two strain gauge loops: one placed around
the base of the penis and the other behind the corona of the glans.
Sleep was undisturbed during the first two nights. During the third
night visual checks were carried out during tumescent episodes to as-
certain degree of erection in relation to the recorded increase in
penile circumference. The subject and the observer separately rated
the degree of erection on a 1-10 scale where 1 = none, 5 = partial but
adequate for penetration with manual assistance and 10 =rigid. In
addition, the technician noted the angle of the erection from the
horizontal plane and obtained a photographic record. On one of the
mornings after a sleep-recording night, penile vascular assessments
were carried out in the Vascular Laboratory of the Department of
Surgery by means of ultrasonic Doppler measurement and mercury
strain-gauge plethysmography [12].

Sleep records were scored and quantified according to standar-
dized criteria [13]. Sleep staging and NPT were graphed every 30s.
Degree of NPT was defined as increase in penile circumference over
the flaccid state, measured in millimeters at the base. Maximum and
partial episodes were defined as deviations from the baseline re-
cording of 81 %-100% and 25 %-80 %, respectively of the greatest
circumference estimated to be full by direct observation. Frequency
was defined as the mean number of total or maximum tumescence
episodes per night or during REM sleep. Duration was defined as the
mean time per night spent in tumescence, mean duration of maxi-
mum tumescence and mean duration of simultaneous REM sleep
and tumescence.

Statistical analysis

The psychosexual variables of diabetic and normal men were com-
pared by the Wilcoxon rank sum test. Dichotomous data were ana-
lysed by the chi-square test or Fishers’s exact test. The sleep and
penile tumescence variables were compared by the t-test for inde-
pendent groups, except when the distributions of measurements
within the groups were markedly skewed or had high kurtosis, in
which case the Wilcoxon rank sum test was used.

For the comparisons of sleep and NPT variables of the diabetic
men, categorized according to the severity of the erectile disorders,
and the healthy control volunteers, the analysis of variance was em-
ployed along with Tukey’s multiple comparisons procedure having
an experiment-wise type 1 error rate of 0.05. For data that was far
from normally distributed, multiple Wilcoxon rank sum tests were
carried out, each with a Bonferroni correction to the alpha level so
that the experiment-wise type 1 error rate is 0.05.

Results
Clinical characteristics

The mean age of the diabetic and control groups were
52.6+7.2 (SD) years and 52.8 £5.6 years with the same
median age of 53 years. The majority of the diabetic pa-
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Table 1. Psychosexual variables of diabetic patients and healthy control men
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Psychosexual variable Diabetic patients Normal subjects Wilcoxon rank
Median (range) Median (range) sum-test
n =40 n =40 p-value

Desire ‘

Frequency sexual fantasies 4 (1-8) 5(1-8) 0.02

1=never 8= daily

Max. time comfortable no sex 3(1-4) 4 (2-4) 0.002

1> one year 4 < one week

Subject’s rating of sex drive 5(2-8) 6 (4-7) 0.01

1=none 8 =very high

Desire for sex with partner 5(1-8) 6 (3-8) 0.29

1=never 8 =daily

Arousal

Ease in becoming aroused 4 (1-5) 5(3-5) 0.006

1=donot 5=very easily

Degree coital erections 5(1-10) 9 (1-10) 0.0001

1=none 16 =rigid

Degree masturbatory erections 4 (1-10) 9 (1-10) 0.007

1=none 10 =rigid

Degree sleep erections 5(1-10) 8.5 (1-10) 0.0001

1=none 10 =rigid

Frequency waking erections 2(1-8) 5(1-8) 0.0001

1 =none 8=daily

Sexual activity

Frequency of coitus 3(1-8) 4 (1-7) 0.001

1=none 8 =daily

Frequency of masturbation 2 (1-8) 2(1-6) 0.52

1=none 8 =daily

Orgasmic function

Number orgasms per month 4 (0-31) 7 (1-22) 0.01

Frequency orgasms during sex 7{2-7) 7(4-7) 012

1=mnever 7= every time

Sexual problems (% with problems)

Lose erection during sex 29/37 78.4% 7/40 175% 0.001°

Lack of sexual desire 16/39 41.0% 7/40 17.5% 0.02#

Premature ejaculation 13/39 333% 4/40 10.0% 0.01°

Retarded ejaculation 4/38 10.5% 3/40 7.5% 0.71°

Sexual satisfaction

Satisfied with own sex function 2(1-7) 6 (1-7) 0.0001

1 = dissatisfied 7 =satisfied

Enjoyment of sex with partner 45 (1-7) 6 (2-7) 0.02

1 =notenjoyable 7= very enjoyable

2 Chi-square test; ° Fisher’s exact test

tients were white (77.5%); 7.5% were black and 10%
were hispanic. Most of them were married (95 % ) orliving
with their sexual partper; the mean duration of marriage
was 22.1 years (range 1-42 years) and the mean number of
children was 2.5 (range 0-4). Ninety-two percent were
high school graduates; 52.5% had a professional educa-
tion; 25% had skilled or clerical jobs and 22.5% were
retired. The racial composition of the control group was
97.5 % white and 2.5 % black. Other than a higher propor-
tion of ethnic minorities represented in the diabetic group
there were no significant demographic differences be-
tween the diabetic and control groups. The mean age at
clinical onset of diabetes was 41.2 years (range 17-61) and
the mean duration of the diabetic condition at the time of

the study was 11.7 years (range 6 months-32 years).
Based on clinical history and glucagon-stimulated C-pep-
tide determinations nine subjects (22.5%) were diag-
nosed as having Type 1 and 27 subjects (67.5 % ) as having
Type 2 (non-insulin-dependent) diabetes. Twenty-two pa-
tients (55 %) were receiving insulin, 13 (32.5% ) were on
oral hypoglycaemic agents and 5 (12.5%) were on diet
regimens. Assessment of adequacy of metabolic control
was based on historical information and glycated haemo-
globin determinations. Glycated haemoglobin values
above 8.0 % were considered indicative of poor metabolic
control. Diabetic control could be evaluated reliably in
37 patients; 21 subjects were judged to be in good or fair
control and 16 in poor metabolic control. The proportion
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Table 2. Sleep and penile tumescence variables of diabetic patients and healthy control men

Sleep variables Diabetic men Normal men

Mean =+ SD Mean = SD t-test

n =40 n =40 p-value
Sleep
Total sleep time (min) 365161 373+43 0.52
Sleep efficiency (%) 88.7 (48.0-96.7) 90.1 (74.4-95.4) 0.83°
Number of REMC periods 34£10 3.6+0.6 0.13
REM time (min) 474£19.5 5641137 0.02
REM latency (min) 953+415 921+23.6 0.68
REM time/sleep time (%) 129+ 4.6 152+38 0.02
Penile tumescence
Frequency
No episodes/night 21+11 32+09 0.0001
Episodes during REM 1.8+1.0 3.0£08 0.0001
Episodes max. tumescence 0(0-2.7) 1.7 (0-3.7)* 0.0001°
Duration
Total tumescence (min) 9344641 141.7 £ 50.3 0.0003
Simult. REM & tumescence (min) 23.6+159 452+17.2 0.0001
Maximum tumescence (min) 0(0-41.8)* 17.6 (0-86)° 0.0001°
Tumescence/sleep time (%) 254+164 381+13.0 0.0002
Degree
Mean increase circumference (mm) 12.8+£6.5 202453 0.0001
Max. increase circumference (mm}) 14.6+75 235%59 0.0001
aMedian (range); ® Wilcoxon rank sum-test; ° Rapid eye movement
of subjects with evidence of peripheral and autonomic Behavioural variables

neuropathy or retinopathy was 30 and 15.5 %, respective-
ly. Twenty-eight subjects had no clinical evidence of
diabetic complications.

Erectile dysfunction was diagnosed in 31 diabetic pa-
tients (77.5%) and in 6 physically healthy control sub-
jects (15.0 % ) Nine diabetic subjects were categorized as
having moderate and 22 as having severe impotence
based on reported failure rates up to 50% and greater
than 50% of coital attempts, respectively. Nine diabetic
men who, although on occasion had noticed less than
rigid erections but continued to have regular intercourse
were classified as sexually non-dysfunctional. The mean
age at the onset of erectile difficulties was 47.9 years
(range 30-62) and the average duration of the problem
was 5.1 years (range 6 months—12 years). In eight pa-
tients the initial occurrence of erectile problems
preceded the diagnosis of diabetes by 1 to 7 years. For
the remaining men the onset of erectile problems oc-
curred from 6 months to 23 years after diabetes was diag-
nosed.

Characteristically, most but not all, the diabetic pa-
tients reported the erectile difficulties as persistent, perva-
sive and as having developed progréssively over time.
Four sexually dysfunctional diabetic patients indicated
adequate erections during sleep or masturbation even
though their coital erections were severely impaired. All
diabetic men retained orgasmic capacity but seven pa-
tients reported problems in the ejaculatory phase which
included the sudden onset of premature or etratic ejacula-
tion, decreased amount of ejaculate, “seepage” of semen
at orgasm, or decreased orgasmic intensity. Finally, two
subjects complained of decreased penile sensitivity and
two others reported the occurrence of Peyronie’s disease
following the onset of diabetes.

The sexual dimensions assessed in the psychosexual inter-
view of the diabetic and healthy control groups are sum-
marized in Table 1. In comparison to control subjects,
diabetic men showed significant mean decreases in sexual
desire, subjective arousal, degree of coital, masturbatory-
and sleep-related erections, frequency of coital activity
and sexual satisfaction. In addition, a significantly higher
proportion of diabetic men also reported problems with
lack of sexual desire, erectile impotence and premature
ejaculation.

Sleep and nocturnal penile tumescent variables

Sleep and NPT data averaged over three recording nights
are summarized in Table 2. There were no significant dif-
ferences between the diabetic and healthy control groups
in total sleep time, sleep efficiency, number of REM peri-
ods per night and REM latency defined as the length of
time from onset of sleep (Stage 1) to the appearance of
REM sleep. The diabetic group did have, however, signifi-
cant decrements in duration of REM sleep and in the pet-
centage of sleep time during REM. In addition they dem-
onstrated consistent and highly significant decreases in
frequency, duration and degree of nocturnal erectile epi-
sodes when compared to normal control subjects.

Relationship between diabetic type, metabolic control,
medical complications and sexual variables

Comparison of psychosexual dimensions between Type 1
and Type 2 diabetic men and between patients in good
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Table 3. Sleep and tumescence variables in relation to metabolic control and complications

Sleep variables

Diabetic patients (mean = SD)

Metabolic control Complications

Good Poor Absent Present

n=21 n=16 n=28 n=12
Sleep
Total sleep time (min) 365 %61 365162 366 +57 362172
Sleep efficency (% )* 85.9 90.2 89.8 87.7

(48.1-96.3) (47.9-96.7) (48.1-96.7) (47.9-96.3)
Number of REM? periods 37+£11 2.9+ 0.6 34+09 32411
REM time (min) 46.9+18.0 438 £164 47.8+£20.1 4631184
REM latency (min) 85.6+419 108.1£40.9 92.0+40.2 102.9+452
REM time/sleep time (%) 12.8+4.3 12.0£3.9 13.0+4.7 129+4.6
Penile tumescence
Frequency
No episodes/night 25+1.2 1.6£0.9° 24+11 1.4+£1.0°
Episodes during REM 22+£11 1.4+0.8 21+10 1.3+0.9°
Episodes max. tumescence? 0(0-2) 0 (0-2.7)° 0 (0-2.6) 0(0-3.3)
Duration
Total tumescence (min) 121.9£66.3 594 +46.8° 108.7 +59.9 578+61.4°
Simult. REM & tumes. (min) 255£151 19.8£16.0 26.3+16.6 172£12:6
Maximum tumescence (min)® 0(0-27.3) 0 (0-41.8) 0(0-41.8) 0(0-7.7)
Tumescence/sleep time (%) 331+163 16.0+£11.9 204%150 159+£15.9°
Degree
Mean increase circumference (mm) 145+59 103£7.0° 14.6+5.6 8.6+6.7
Max. increase circumference (mm) 168169 11.5+8.1° 16.8+ 6.5 9.7+7.8

*Median (range); " p <0.05; ®p <0.01; ¢ Rapid eye movement

vs poor metabolic control demonstrated few significant
behavioural differences. Type 1 diabetic patients were
younger than the Type2 group (47.4 vs 53.6years,
p <0.03). The degree of coital, masturbatory and noctur-
nal erections reported by Type 2 diabetic patients was sig-
nificantly less than Type 1 diabetic men. The correspond-
ing median (range) values in a 1-10 scale of erectile rig-
idity (10 = most rigid erection) were: coital 4 (1-10) vs 8
(5-10), p <0.03; masturbatory 4 (1-10) vs 7 (3-10),
p <0.02; sleep-related 4 (1-10) vs 9.5 (1-10), p < 0.004.
There were no group differences, however, in the propor-
tion of Type 1 and Type 2 patients reporting problems of
sexual desire, erectile impotence, premature or retarded
ejaculation.

A significantly higher proportion of patients in poor
control compared to adequate metabolic status experi-
enced an increased need for penile stimulation to reach
orgasm. (73.3% vs 40.0%, chi-square test p <0.05).
Diabetic complications were associated with a greater dif-
ficulty in obtaining an erection during sexual activity
(p <0.01); and with decreased penile rigidity during inter-
course (p <0.05); a higher proportion of men with
diabetic complications also stated that the increased time
required to obtain an erection was a serious problem
(91.7% vs 57.7%; chi-square test p < 0.04). There was no
relationship between adequacy of metabolic control and
prevalence of diabetic complications. Twenty-nine per-
cent of patients in good control and 31% of men in poor
control suffered from clinical neuropathies or retino-
pathy. Diabetic patients categorized as having erectile im-
potence were similar to diabetic men free from sexual
problems in diabetic type and adequacy of metabolic con-
trol but they differ markedly in frequency of complica-

tions (dysfunctional diabetic patients 38.7% vs sexually
normal diabetic patients 0% ).

There was extensive documentation of a relationship
beween lack of metabolic control, diabetic complications
and impaired nocturnal penile tumescence. As shown in
Table 3, diabetic patients in poor control or with compli-
cations had significant decrements in frequency, duration
and degree of sleep-related erections. It should be noted
that there were marked differences in maximum tumes-
cent episodes between subjects in good and poor metabo-
lic control even though there were no group differences in
the median number and duration of episodes per night.
Forty-five percent of the subjects in good metabolic con-
trol exhibited episodes of maximum tumescence in com-
parison to only 7% in the poorly-controlled group. With
the exception of a significant lower sleep efficiency in
Type 2 compared to Type 1 diabetic men (87.0 vs 92.4 %,
p <0.05) there were no statistical differences in sleep and
tumescent variables between the two diabetic types.

Severity of erectile impotence and nocturnal penile
fumescence

The sleep and NPT variables of the diabetic men, cate-
gorized according to the severity of the erectile disorder,
and the healthy control subjects without sexual problems
were compared by analysis of variance and multiple com-
parison tests (Table 4). Diabetic men with severe potency
problems were significantly older than diabetic subjects
free from sexual difficulties but did not differ in age from
the other two groups. With the exception of a significantly
diminished duration of REM sleep in the severely dys-
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Table 4. Nocturnal penile tumescence variables in relation to adequacy of coital functioning

Penile tumescent variables Diabetic patients (mean = SD) Healthy non-
Dysfunctional Dysfunctional Non- dysfunctlonal
severely moderately dysfunctional subjects
n=22 n=9 n=9 n=34

Frequency

No episodes/night 17+£12° 27+1.0 25109 33+09

Episodes during REM¢ 15+1.1° 24£09 2.1+0.8° 30109

Episodes max. tumes.? 0(0-2.7)° 033 (0-2)° 0 (0-1.7)° 2.0(0-3.7)

Duration

Total tumescence (min) 659+53.7 134 £ 56 120 £ 68 147+ 51

Simult. REM & tumescence (min) 19.1 £16.0° 33.9+£10.1 242+17.8° 46.6 £ 18

Maximum tumescence (min)? 0 (0-41.8)° 35(0-7.7)" 0(0-27.3) 19.8 (0-86.5)

Tumescence/sleep time (%) 187 £14.4° 34.0+140 329+172 39.2+134

Degree

Mean increase circumference (mm) 114+£7.5° 152+4.1 14.11£4.9° 20.5+£5.6

Max. increase circumference (mm) 12.8 £8.6° 17.4+53 164 +5.8° 23.9+6.3

2 Median (range); ° Significantly different from healthy non-dysfunctional men (multiple comparisons procedure, experimentwise error rate
0.05); ° Significantly different from all other groups (multiple comparisons procedure, experimentwise error rate 0.05); ¢ Rapid eye movement

functional diabetic group, there were no statistical differ-
encs among groups in any of the sleep variables. The fre-
quency, duration and degree of NPT in severely impotent
diabetic men were markedly and significantly less than in
the healthy group. In addition, duration of total tumes-
cence and the proportion of sleep time in tumescence in
the severely impotent diabetic patients was significantly
less than in the other two diabetic groups. The sexually
non-dysfunctionl diabetic patients also showed significant
decrements in frequency, duration and degree of NPT epi-
sodes in comparison to the healthy control subjects.

Discussion

There is an extensive clinical literature on the erectile dis-
orders of diabetic men but a lack of controlled investiga-
tions that have taken into account the effect of age, con-
current illnesses and medication on sexual function [1-3,
14, 15]. The present study demonstrated that diabetic
men, in comparison to age-matched healthy control sub-
jects show extensive behavioural decrements in sexual
desire, arousal, activity and satisfaction. The validity of
these differences was confirmed by independent assess-
ment of the sexual partners. In agreement with Fair-
burn and collaborators [16] the sexual problems were
not limited to erectile impotence; they also included,
decreased penile sensitivity and a range of ejaculatory/-
orgasmic disturbances. The abnormally diminished fre-
quency, duration and degree of tumescent episodes during
sleep paralleled the erectile difficulties reported by the
diabetic patients. These results from patients unselected
with regard to sexual functioning extend previous findings
which have focused almost exclusively on impotent
diabetic men.

There was little evidence that diabetes type is animpor-
tant determinant of differences in sexual function. Type 2
diabetic men reported lower penile rigidity during sexual
activity and early morning awakenings but it should be
noted that they were older than the Type 1 diabetic pa-
tients. There were no differences between Type 1 and

Type 2 diabetic men in other psychosexual variables, in
prevalence of sexual problems or in NPT parameters.

The effect of glycaemic control on the development of
sexual problems is uncertain. Jensen observed that sexual
dysfunction was unrelated to diabetic regulation [14]
while in a prospective stady McCulloch et al. [17] found
that erectile impotence was associated with poor gly-
caemic control. In the present study lack of behavioural
evidence of a relationship between metabolic control and
sexual difficulties contrasts with the markedly decreased
NPT activity measured in poorly-controlled diabetic pa-
tients. It seems reasonable to speculate that the wide-
spread NPT decrements reflect a subclinical impairment
that places the poorly-controlled diabetic patient at risk
for eventual erectile difficulties.

The association of diabetic complications and sexual
problems is in keeping with previous reports [14, 17, 18].
The markedly impaired NPT activity in diabetic patients
with symptomatic neuropathy or retinopathy supports
the notion that peripheral neurovascular pathology is in-
volved in the pathogenesis of erectile impotence.
Diabetic patients who met the criteria for erectile im-
potence in this study did have significantly diminished
penile blood pressure (unpublished observation). The as-
sessment of sleep architecture suggests, in addition, that
abnormal central nervous processes may also contribute
to diabetic erectile dysfunction. The observation of de-
creased sleep time devoted to REM confirm our previous
findings leading to the hypothesis that a metabolic abnor-
mality may disturb brain function and REM activity [7].
Although Nofzinger and Schmidt [19] did not observe a
decrease in REM sleep, they found low REM density and
a direct relationship between REM density and tumes-
cence measures in impotent diabetic patients. There is
growing evidence that a central autonomic dysregulation
not involving peripheral autonomic pathology may be as-
sociated with deficient glucose metabolic control [20, 21].
The possibility that a central autonomic dysfunction re-
flected in abnormal REM activity may also contribute to
the erectile problems of diabetic men deserves further
study [19].
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Diabetic patients who had coital failure rates above
50% differed from matched non-dysfunctional healthy
control subjects in all NPT measures; however, only dura-
tion of tumescence and the proportion of sleep time in tu-
mescence differentiated the severely dysfunctional group
from the diabetic men with less severe coital difficulties or
with no erectile failures. The sexually non-dysfunctional
diabetic men exhibited significant NPT abnormalities re-
plicating our previous results [7] and the recent report by
Nofzinger et al. [22].

We have speculated [7] that some diabetic men without
coital difficulties may have a subclinical impairment in
erectile function which, although of not sufficient magni-
tude to interfere with penetration, is reflected in NPT
measures. Some of the diabetic subjects categorized a sex-
ually non-dysfunctional in this study were concerned by a
subtle decrease in penile rigidity even though they conti-
nued to have intercourse on a regular basis. NPT re-
cordings may provide a sensitive indicator of physiologic
changes in erectile capacity during the course of diabetes
which had been previously ignored due to the exclusive
focus on impotent patients. The observation that the
moderately dysfunctional diabetic patients had less NPT
decrements than the non-dysfunctional group suggests,
however, that the relationship between coital failure rates
and NPT measures is not a close one. Psychological and
interpersonal factors, in addition to physiological capacity
are likely to play an important role in the success or failure
of coital experiences.

Conclusions from this study on a carefully selected
group of patients should be generalized with caution. The
results, unconfounded by the effect of unrelated medical
disorders, clearly demonstrate that diabetes has a broad
effect on male sexuality and that, physiologically, is associ-
ated with altered EEG activity and with NPT deficits
which are also observed in patients who do not report coi-
tal failures. This finding has diagnostic relevance as NPT
monitoring is being increasingly employed for the objec-
tive assessment of organic impotence. The diagnostic
utility of the NPT method is based on the notion that in
psychogenic impotence sleep erections are normal while
in organic impotence nocturnal erections are impaired in
correspondence to the patient’s deficient waking erectile
function. Present results suggest that impaired NPT may
reflect subtle erectile deficiencies that are, nevertheless,
compatible with regular coital activity. Before more infor-
mation becomes available on coitally active diabetic men,
care should be exercised in the interpretation of abnormal
NPT findings for the differential diagnosis of diabetic
erectile disorders.
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