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OBJECTIVE — In the context of the QuED (Quality of Care and Outcomes in Type 2 Dia-
betes) project, we evaluated the longitudinal changes over 3 years in quality of life (QoL) in
patients with type 2 diabetes according to the presence or the development of erectile dysfunc-
tion (ED).

RESEARCH DESIGN AND METHODS — Patients were requested to fill in a question-
naire investigating the presence of ED and QoL (SF-36 Health Survey, depression symptoms
[Center for Epidemiologic Studies–Depression], and quality of sexual life) every 6 months for 3
years. The analyses were based on multilevel models, adjusted for patient clinical and sociode-
mographic characteristics.

RESULTS — The study involved 1,456 patients, of whom 34% reported frequent erectile
problems at baseline; 192 developed ED during the follow-up. No changes in QoL measures
were detected in patients without ED; in those with ED at baseline, a worsening in all SF-36 scales
was observed, reaching statistical significance for physical functioning (P � 0.03). Among
patients who developed ED during the study, a deterioration in all SF-36 dimensions and a
worsening in depressive symptoms preceded the development of ED. The onset of ED was
associated with a further marked worsening in physical functioning (P � 0.0008), general health
perception (P � 0.02), and social functioning (P � 0.04) on SF-36 subscales, as well as in the
summary physical and mental components scores (P � 0.04 and P � 0.07, respectively). The
development of ED was also associated with a highly significant increase in depressive symptoms
(P � 0.001) and a marked decrease in quality of sexual life (P � 0.0001).

CONCLUSIONS — This longitudinal study documents for the first time the impact of ED
onset on several aspects of QoL in patients with type 2 diabetes. The study also shows that QoL
tended to further decrease during 3 years in patients with ED at baseline but not in those without
this condition.
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E rectile dysfunction (ED) has a broad
negative impact on health-related
quality of life (QoL) in patients with

type 2 diabetes (1). An international mul-
ticenter disease registry of men with ED
has also shown that diabetic men with ED

appear to have more severe dysfunction
than nondiabetic men with ED and also
present with worse disease-specific
health-related QoL (2).

Most of the information about the im-
pact of ED on QoL comes from cross-

sectional studies involving the general
population (3–5). Information on pa-
tients with diabetes is extremely scarce
(1,2), particularly that describing the
trend over time of QoL in patients with
ED (2); furthermore, no data are available
regarding the changes in QoL produced
by the onset of ED.

In the context of the QuED (Quality
of Care and Outcomes in Type 2 Diabe-
tes) project we have previously docu-
mented the fact that patients with ED at
study entry had a significantly worse QoL
compared with those not suffering from
this complication (1). The aim of this
study was to describe the longitudinal
changes over 3 years in QoL scores in pa-
tients who developed ED during the study
and in those who already had ED at study
entry.

RESEARCH DESIGN AND
METHODS — The study design has
already been described in detail elsewhere
(1). Briefly, physicians were identified in
all regions of Italy and selected according
to their willingness to participate in the
project. Overall, 114 diabetes outpatient
clinics and 112 general practitioners par-
ticipated in the study.

All patients with type 2 diabetes were
considered eligible for this project, irre-
spective of age, duration of diabetes, and
treatment. In diabetes outpatient clinics,
patients were sampled by using random
lists, stratified by patient age (�65 or
�65 years). Each center was asked to re-
cruit at least 30 patients, whereas general
practitioners enrolled only those patients
for whom they were primarily responsible
for diabetes care. Clinical information was
abstracted from clinical records by the
participating physicians and reported in
ad hoc forms. Data were collected at base-
line and at 6-month intervals for 3 years.

Baseline clinical variables referred to
the last value in the previous 12 months.
Because normal ranges for HbA1c varied
among the different centers, the percent-
age change with respect to the upper nor-
mal value (actual value/upper normal
limit) was estimated and multiplied by
6.0. Cardiovascular disease (CVD) in-
cluded myocardial infarction, angina,
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coronary revascularization procedures,
stroke, and lower limb complications
(claudication, ulcer, gangrene, amputa-
tion, and aortic-femoral revascularization
procedures).

All subjects were asked to complete a
questionnaire upon entry into the study
and at 6-month intervals over a period of
3 years. The questionnaire was self-
administered and then sent anonymously
to the coordinating center in prepaid en-
velopes. The matching between clinical
data and the questionnaire was made pos-
sible through a code put by the physician
on both sources of information. No other
details on patient identity were contained
neither in the questionnaire nor in clinical
data.

The presence of ED was investigated
by asking the patient how often he had
experienced problems in achieving and
maintaining an erection during the past 6
months, with responses calibrated on a
5-level scale (from never to more than
once per week). We considered only
those patients who reported frequent
erectile problems (almost every week or
more than once a week) as being affected
by ED. Incident cases of ED were consid-
ered those patients without ED at baseline
who reported frequent erectile problems
during the follow-up. The presence and
severity of diabetes complications and co-
morbidities were summarized by using
the Total Illness Burden Index (TIBI), a
widely used comorbidity measure specif-
ically developed for outpatient popula-
tions (6).

QoL
QoL was assessed using the SF-36 Health
Survey, a generic measure covering eight
dimensions: physical functioning, role
limitations caused by physical health
problems, bodily pain, general health
perception, vitality, social functioning,
role limitations caused by emotional
health problems, and mental health (7).
Scores on all the subscales are trans-
formed linearly to a possible range of
0–100; higher scores indicated more fa-
vorable physical functioning/psychologi-
cal well-being. These eight domains may
be further aggregated into two summary
measures: the physical component sum-
mary measure and the mental component
summary measure (8).

Depressive symptoms
The Center for Epidemiologic Studies–
Depression (CES-D) Scale is a self-
repor ted measure o f depress ion

composed of 20 items addressing symp-
toms of depression during the previous 4
weeks. Values of the CES-D Scale range
from 0 to 60 with higher values indicating
more severe depressive symptoms (9).

Quality of sexual life
We evaluated the quality of sexual life us-
ing the Sexual Life Questionnaire com-
posed of six items. The score ranges
between 0 and 100, with higher values
indicating better quality of sexual life. De-
tails on the questionnaire validation have
been reported in a previous paper (1).

Statistical analysis
Patients’ characteristics according to the
presence/development of ED were com-
pared using the �2 test for categorical vari-
ables and the Mann-Whitney U test for
continuous variables. Changes in QoL
scores during the study were calculated as
the difference between baseline and last
follow-up value and compared using the
paired t test. Effect sizes were calculated
by dividing the changes in each QoL score
by the SD of that score estimated at base-
line on the entire sample.

To account for the hierarchical nature
of the data (repeated measurements
within patients) and to control simulta-
neously for the possible confounding ef-
fects of the different variables, we utilized
multivariate multilevel linear models
(10,11). In our longitudinal analysis,
which evaluated factors associated with a
decline in QoL measures, multilevel
methods allowed to appropriately model
within- and between-patient variability
(12).

Among baseline patient characteris-
tics, the following sociodemographic and
clinical characteristics were considered:
age, school education, marital status, dia-
betes duration, previous history of a car-
diovascular event, diabetes therapy,
hypertension, presence, and severity of
comorbidity (TIBI). We considered the
occurrence of ED and the incidence of
CVD events during the follow-up as time-
dependent covariates.

Results are expressed in terms of stan-
dardized � parameters with the relative P
value. Standardized � parameters indi-
cate the changes over time in QoL mea-
sures with respect to baseline for patients
without ED and those with ED at baseline.
For patients who developed ED during
the follow-up, the � parameters show the
average change from before to after the
development of ED. All the analyses were

performed using SAS Statistical Package,
version 8.2 (13).

RESULTS — The study involved
1,456 patients, of whom 500 patients
(34%) reported frequent erectile prob-
lems at study entry and 192 patients
(13.2%) developed ED during the follow-
up. Patients’ characteristics according to
the presence or development of ED are
reported in Table 1. Patients who devel-
oped ED were older; had longer duration
of diabetes, worse metabolic control, and
a higher TIBI score; and were more often
treated with insulin and affected by hy-
pertension, neuropathy, micro- or mac-
roalbuminuria, or CVD compared with
those without ED. With respect to pa-
tients with ED at baseline, those who de-
veloped ED during the follow up were less
often treated with insulin, less likely to
have retinopathy, and showed a lower
TIBI score.

The analysis of QoL scores during 3
years of follow-up showed that no major
changes were present among patients
without ED, except for a slight improve-
ment in depressive symptoms (P �
0.016) (Table 2). In individuals with ED
at baseline we documented a worsening
in the physical dimensions of the SF-36,
which reached the statistical significance
for physical functioning (P � 0.003) and
the physical component summary mea-
sure (P � 0.008). Among men who devel-
oped ED during the follow up, all the QoL
measures showed a deterioration, reach-
ing statistical significance for physical
functioning (P � 0.04), the physical com-
ponent summary measure (P � 0.018),
and quality of sexual life (P � 0.0001).

Patterns of QoL measures from 24
months before the onset of ED to 18
months after the onset of ED are displayed
in Fig. 1. For all the SF-36 dimensions, a
deterioration in QoL seems to precede the
development of ED. In particular, in look-
ing at the physical and mental compo-
nen t s summary measure s , the
deterioration in the physical domain
seems to precede by 6 months the de-
crease in the psychological well-being.
The onset of ED is clearly associated with
a further decrease in all the scores, which
reach the lowest level concomitantly with
its occurrence. Similarly, a worsening of
depressive symptoms precedes the onset
of ED, reaches its highest level concomi-
tantly with it, and tends to plateau there-
after. As expected, erectile problems are
associated with a steep decline in the
quality of sexual life.

Erectile dysfunction and QoL
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Multilevel models confirmed that no
changes in QoL measures were detected
during 3 years in men without ED, with
the only exception being a marginally sig-
nificant improvement in the social func-
tioning SF-36 subscale (Table 3).

Among patients with ED at baseline, a
worsening in all SF-36 scales was ob-
served, even though statistical signifi-
cance was reached for phys i ca l
functioning only. The severity of depres-
sive symptoms also slightly increased. On
the other hand, the quality of sexual life
score tended to improve (Table 3).

Among the patients who developed
ED during the study, this condition was
associated with a marked worsening in
the physical functioning, general health
perception, and social functioning SF-36
subscales as well as in the summary phys-
ical component score. The development
of ED was also associated with a highly
significant increase in depressive symp-
toms and a marked decrease in quality of
sexual life (Table 3).

Among the other variables investi-
gated, the severity of diabetes and its com-
plications as summarized by the TIBI and
the presence of CVD represented the
strongest predictors of decline in all the
scales. Low levels of school education and
older age also predicted a worsening in
the physical components of SF-36 (Table
3).

CONCLUSIONS — A few cross-sec-
tional studies have described the associa-
tion between the presence of ED and

Table 1—Patients’ characteristics according to the presence/development of ED

Characteristics

ED

P* P†No At baseline Incident

n 764 (52.5) 500 (34.3) 192 (13.2)
Age (years) 58.9 � 10.4 65.0 � 8.2 64.3 � 7.8 �0.0001 0.17
School education �5

years
39.1 30.8 40.6 0.71 0.01

Income 0.44 0.54
�€6.000 6.2 7.4 7.1
€6–12.000 31.2 31.0 35.5
�€12.000 62.6 61.6 57.4

Smoking 0.13 0.55
No 26.0 21.1 20.4
Yes 26.1 19.8 23.7
Ex 47.9 59.1 55.9

BMI (kg/m2) 27.5 � 3.7 27.3 � 7.2 27.3 � 7.3 0.57 0.98
Diabetes duration (years) 8.6 � 7.6 12.5 � 9.3 11.7 � 9.0 �0.0001 0.38
Diabetes treatment 0.04 0.01

Diet alone 23.1 9.3 18.2
Oral agents 64.2 64.4 61.5
Insulin 7.9 15.9 11.5
Insulin � oral agents 4.8 10.4 8.9

HbA1c (%) 6.9 � 1.5 7.2 � 1.6 7.3 � 1.7 0.004 0.60
Retinopathy 13.9 28.4 19.4 0.07 0.02
Neuropathy 5.1 15.7 14.3 �0.0001 0.66
Micro- or

macroalbuminuria
19.7 29.7 29.0 0.02 0.89

Hypertension 39.3 50.2 50.0 0.007 0.96
Dyslipidemia 20.0 20.6 19.3 0.81 0.70
Peripheral vascular

disease
3.4 5.4 4.2 0.61 0.51

CVD 12.8 24.8 19.8 0.01 0.16
TIBI 9.8 � 9.8 15.4 � 12.4 12.3 � 10.6 0.0006 0.005

Data are n (%), %, or means � SD. P values refer to �2 for categorical variables and Mann-Whitney U test for
continuous variables. *Incident ED versus no ED. †Incident ED versus ED at baseline.

Table 2—Changes in QoL measures from baseline to last follow-up according to the presence/development of ED

QoL measures

ED

No At baseline Incident

Baseline Change* Effect size Baseline Change* Effect size Baseline Change* Effect size

PF 84.7 � 17.7 0.3 � 16.7 0.01 75.1 � 23.3 �3.3 � 20.1 �0.16 76.3 � 23.3 �3.5 � 24.1 �0.16
RP 77.4 � 34.6 �0.8 � 39.2 �0.02 58.0 � 43.1 �0.7 � 40.6 �0.02 60.5 � 41.0 �1.6 � 43.9 �0.04
BP 78.0 � 23.5 �0.2 � 25.9 �0.08 67.1 � 25.6 �1.2 � 25.7 �0.05 70.4 � 26.1 0.4 � 29.6 0.01
GH 61.6 � 18.0 0.5 � 16.4 0.02 51.7 � 20.2 �1.3 � 16.7 �0.06 55.4 � 19.6 �2.2 � 20.2 �0.11
VT 67.2 � 18.1 0.1 � 16.5 0.005 56.7 � 20.0 �0.9 � 17.6 �0.04 59.5 � 18.8 �2.3 � 18.5 �0.12
SF 78.8 � 21.8 1.1 � 24.1 0.05 67.0 � 26.1 2.0 � 24.7 0.08 72.5 � 23.1 �1.2 � 28.0 �0.05
RE 78.1 � 34.6 2.5 � 39.8 0.06 59.2 � 43.2 2.1 � 40.7 0.05 62.5 � 40.8 �2.0 � 48.4 �0.05
MH 73.5 � 18.3 0.5 � 16.1 0.02 65.0 � 21.3 1.0 � 16.9 0.05 68.1 � 17.3 �2.2 � 18.6 �0.11
PCS 49.3 � 7.6 �0.2 � 7.3 �0.02 44.7 � 8.6 �1.0 � 7.3 �0.12 46.8 � 8.5 �1.4 � 9.3 �0.16
MCS 49.0 � 10.0 0.8 � 9.4 0.07 44.6 � 11.6 1.0 � 9.9 0.10 46.3 � 9.5 �1.1 � 10.6 �0.10
SLQ 84.3 � 16.4 0.7 � 14.7 0.03 62.1 � 23.2 �0.3 � 23.1 �0.01 75.5 � 20.9 �8.5 � 20.2 �0.39
CES-D 16.3 � 9.0 �0.8 � 8.0 �0.09 19.9 � 10.0 0.6 � 9.1 0.07 18.7 � 8.9 1.0 � 9.6 0.10

Statistically significant changes from baseline (P � 0.05) are in boldface. *Positive change indicates improvement for SF-36 dimensions and Sexual Life Question-
naire (SLQ) and deterioration for CES-D score; negative change indicates deterioration for SF-36 dimensions and SLQ and improvement for CES-D score. BP, bodily
pain; GH, general health perception; MCS, mental component summary; MH, mental health; PCS, physical component summary; PF, physical functioning; RE, role
limitations caused by emotional health problems; RP, role limitations caused by physical health problems; SF, social functioning; VT, vitality.
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poorer QoL (1–5); nevertheless, no long-
term, longitudinal evaluation of the im-
pact of this condition on physical and

psychological well-being is available. We
describe for the first time changes in QoL
occurring over 3 years in men with type 2

diabetes and ED and the deterioration in
QoL subsequent to the development of
ED.

Figure 1—Patterns of QoL measures from 24 months before to 18 months after the onset of ED.

Erectile dysfunction and QoL

2640 DIABETES CARE, VOLUME 28, NUMBER 11, NOVEMBER 2005

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/28/11/2637/568639/zdc01105002637.pdf by guest on 10 April 2024



In our study, QoL remained substan-
tially unchanged among patients without
erectile problems, whereas men with ED
at baseline showed a significant deteriora-
tion in physical functioning. This finding
can be related to the more severe clinical
conditions of these patients, who show a
markedly higher prevalence of micro- and
macrovascular complications, as well as
significantly older age. It is interesting to
note that men with ED at baseline showed
a statistically significant improvement in
the quality of their sexual life. A notewor-
thy occurrence is that sildenafil became
available on the market in Italy in 1998,
concomitantly with the collection of the
baseline data for our study. Therefore, al-
though we do not have information about
the use of this drug, it is reasonable to
assume that such an improvement may be
at least partially related to the availability
of new effective oral treatments for ED.

The study offered a unique opportu-
nity to evaluate QoL in patients with type
2 diabetes before and after the onset of
ED. From a clinical point of view, men
who developed ED during the follow-up

had more severe clinical conditions at
baseline compared with those without ED
but very similar to those who had already
reported erectile problems at study entry.
These findings suggest that the presence
of ED should be regularly investigated in
patients with type 2 diabetes of longer du-
ration, particularly when associated with
micro- and macrovascular complications.

Patterns of QoL scores before and af-
ter the onset of ED suggest that a deterio-
ration in physical well-being, followed by
a worsening in psychological well-being,
precede the development of sexual prob-
lems, thus suggesting an interplay be-
tween clinical and psychological factors
in determining ED. Such a decline in QoL
was not attributable to the incidence of
new CVD events; in fact, only 8 of 192
patients who developed ED during the
study also experienced a CVD event be-
fore ED onset. An alternative explanation
for these findings could be represented by
the occurrence of subtle pathological
changes affecting the biopsychosocial
functioning of the patient before manifes-
tation of objective signs.

Erectile problems further deteriorate
a patient’s health perception: for all the
aspects investigated a worse score was
reached concomitantly with the reporting
of erectile problems. These findings were
confirmed by multilevel analyses suggest-
ing a greater impact of ED on physical
functioning, depressive symptoms, gen-
eral health perception, and social func-
tioning. As expected, the dimension of
QoL more seriously affected was repre-
sented by quality of sexual life, showing a
dramatic decline as a consequence of ED
onset.

Our data underline the importance of
monitoring patients’ physical and emo-
tional well-being: a deterioration in these
aspects of QoL can represent an alarm bell
for the development of sexual problems
that will further contribute to worsen sub-
jective health perception. Because pa-
tients could be reluctant to discuss their
sexual problems, physicians should ac-
tively investigate these aspects in the light
of the availability of effective treatments.
In this regard, several studies have shown

Table 3—Independent predictors of longitudinal changes in QoL scores: results of multilevel analyses

Covariates

SF-36

PF RP BP GH VT SF RE MH

No ED 0.44 (0.66) 0.75 (0.46) 0.16 (0.88) �0.75 (0.45) �0.61 (0.54) 2.00 (0.05) 1.08 (0.28) 0.36 (0.72)

ED at baseline �2.22 (0.03) �0.96 (0.34) �0.83 (0.41) �0.54 (0.59) �1.20 (0.23) �0.55 (0.58) �0.85 (0.40) �0.20 (0.84)

Incident ED �3.36 (0.0008) �1.24 (0.22) �1.11 (0.27) �2.43 (0.02) �1.14 (0.25) �2.07 (0.04) �1.24 (0.21) �1.45 (0.15)

Age �8.73 (�0.0001) �8.72 (�0.0001) �3.28 (0.001) 0.98 (0.33) 2.93 (0.003) 0.70 (0.48) �4.26 (�0.0001) 4.55 (�0.0001)

Marital status

(single/

divorced/

widowed vs.

married)

�0.95 (0.34) �2.07 (0.04) �1.73 (0.08) �2.51 (0.01) �1.77 (0.08) �1.86 (0.06) �2.82 (0.005) �1.23 (0.22)

School education

(�5 years vs.

�5 years)

�6.48 (�0.0001) �4.26 (�0.0001) �4.68 (�0.0001) �2.76 (0.006) �1.85 (0.06) �0.69 (0.49) �2.70 (0.007) �0.93 (0.35)

Diabetes

duration

0.66 (0.51) 0.53 (0.60) �1.62 (0.11) �4.06 (�0.0001) �2.31 (0.02) �2.47 (0.01) 1.32 (0.19) �1.49 (0.14)

Treatment

Insulin vs. diet/

OA

�3.33 (0.0009) �2.05 (0.04) �0.07 (0.95) �3.47 (0.0005) �1.23 (0.22) �2.22 (0.03) �0.95 (0.34) �1.20 (0.23)

OA � insulin vs.

diet/OA

�0.88 (0.38) �2.09 (0.04) �2.11 (0.03) �1.75 (0.08) �0.09 (0.92) �1.76 (0.08) �1.45 (0.15) �0.38 (0.70)

TIBI �14.12 (�0.0001) �11.12 (�0.0001) �16.32 (�0.0001) �11.33 (�0.0001) �15.35 (�0.0001) �11.21 (�0.0001) �10.88 (�0.0001) �11.61 (�0.0001)

CVD at baseline �5.81 (�0.0001) �4.00 (�0.0001) �1.87 (0.06) �2.97 (0.003) �3.76 (0.0002) �1.87 (0.06) �2.87 (0.0004) �2.40 (0.02)

CVD at follow-

up

�1.86 (0.06) �2.22 (0.03) �1.48 (0.14) �2.73 (0.006) 0.25 (0.81) �1.18 (0.24) �1.25 (0.21) 1.34 (0.18)

Data are standardized � (P value). Standardized � parameters indicate the changes over time in QoL measures with respect to baseline. Positive standardized �
parameters indicate improvement for SF-36 dimensions and Sexual Life Questionnaire (SLQ) and deterioration for CES-D score; negative standardized � parameters
indicate deterioration for SF-36 dimensions and SLQ and improvement for CES-D score. The impact of ED is partitioned in two components: the first indicates the
changes over time in patients with ED at baseline; the second shows the average changes before to after the development of ED. BP, bodily pain; GH, general health
perception; MCS, mental component summary; MH, mental health; OA, oral agent; PCS, physical component summary; PF, physical functioning; RE, role
limitations caused by emotional health problems; RP, role limitations caused by physical health problems; SF, social functioning; VT, vitality.
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the positive effects of therapy on different
aspects of QoL (14–17).

Two potential methodological limita-
tions of our study need to be discussed.
The presence of ED was based on patient
self-report, without any attempt to clini-
cally confirm the diagnosis. Nevertheless,
subjective evaluation of the individual’s
erection and satisfaction for sexual life are
more likely to influence psychological
well-being rather than the objective eval-
uation of the degree of ED. Second, we
had no information on the use of treat-
ment for ED after its diagnosis. Therefore,
QoL scores after the onset of ED could
have been at least partially influenced by
such therapies and the impact of ED
could be even greater than that docu-
mented.

In summary, this longitudinal study
documents for the first time the impact of
the onset of ED on several aspects of QoL
in patients with type 2 diabetes. The study
also shows that QoL tended to further de-
crease during 3 years in patients with ED
at baseline, but not in those without this
condition.
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