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Abstract

Objectives: The objective of this study was to explore a possible association between ED and the severity of airflow 
obstruction in patients with COPD. Materials and methods: A cross-sectional study was conducted using the Internatio-
nal Index Erectile Function (IIEF), a scale validated and translated to Spanish. Bivariate analyses between subgroups were 
made for quantitative variables using a t-test for means and Mann–Whitney U for medians; qualitative variables were 
compared using the χ2 test or Fisher’s test, depending on distribution. Confusion bias in the association between ED and 
airflow obstruction was controlled using a logistic regression model. Results: The Spanish version of the IIEF-15 scale 
was valid and applicable to the Colombian population. The prevalence of ED in COPD patients living at high altitudes was 
similar to that found at sea level. Such prevalence is higher than in general population. Beta-blockers increased 7  times 
the risk of ED, but we found no association between the degree of airflow obstruction and ED. Conclusion: Although the 
severity of COPD is not associated with ED, the prevalence of ED in COPD is higher than in general population. Therefore, 
ED screening in COPD patients using the IIEF could be justified. The strong association between beta-blockers and ED 
had not been previously described in patients with COPD but must be considered in their clinical management.
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Resumen

Objetivos: Explorar una posible asociación entre DE y severidad de la obstrucción al flujo aéreo en pacientes con EPOC.  
Materiales y métodos: Estudio de corte transversal aplicando el Índice Internacional de Función Eréctil (IIFE), validado y traducido 
al español. Se realizó análisis bivariado para variables cuantitativas usando prueba-t para medias y U de Mann Whitney para media-
nas; las variables cualitativas fueron comparadas usando prueba de Chi2 o test de Fisher, según distribución. Los sesgos de confu-
sión  en la asociación entre DE y obstrucción al flujo aéreo fueron controlados usando un modelo de regresión logística.  
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Introduction

Chronic obstructive pulmonary disease (COPD) is 
highly prevalent and heterogeneous in its clinical pre-
sentation and evolution1. It is characterized by chronic 
and usually progressive and persistent airflow obstruc-
tion. It is estimated that the prevalence worldwide is 
around 10%, 14% in Latin America2, and 8.9% In 
Colombia3. In the last decades, the prevalence of 
COPD has grown exponentially4.

Erectile dysfunction (ED) is a common disease 
among adult men defined as the inability to achieve and 
maintain an erection enough to allow satisfactory sex-
ual performance5. It is a benign disorder that affects 
physical and psychosocial health affecting the quality 
of life of those who suffer from it and their families6. 
The prevalence in the general population of this dis-
ease varies in the different age groups, being more 
frequent in men > 60. The DENSA study, conducted to 
estimate the prevalence of ED in Latin American coun-
tries (Colombia, Ecuador, and Venezuela), found a 
prevalence of ED in Colombia of 52.8%7 A global mul-
tivariate analysis estimates that the risk of ED increases 
by at least 10% for each year of age8. It is estimated 
that by 2025, 322 million men will suffer from this 
disease9,10.

In COPD, a prevalence study carried out in 1982 
found that approximately six out of 20 COPD patients 
were suffering from erectile dysfunction11. However, in 
more recent studies conducted in cities located at sea 
level, it was found that between 72% and 78% of 
patients with COPD suffer from some degree of ED12-15. 
Although a recent meta-analysis did not find a higher 
prevalence of ED in COPD patients when compared to 
patients without COPD, it documented an increased risk 
of moderate or severe ED in COPD patients16.

Dyspnea, cough, muscle weakness, and decreased 
physical activity associated with low testosterone levels 
have been postulated as the leading causes of 
decreased sexual activity in patients suffering from 
COPD13,15,17.

International Index Erectile Function (IIEF) was written 
in English and validated in 12 countries and ten lan-
guages, including Spanish. It was validated in Peru18,19, 
a country with cultural and epidemiological characteris-
tics like other Latin American countries. While evaluat-
ing these patients, physicians ignore the association 
with some comorbidities, such as ED12,19. Only one 
quality of life questionnaire for patients with asthma and/
or COPD includes questions about sexuality Quality-of-
life for Respiratory Illness Questionnaire (QOL-RIQ)20. 
A study showed that 87% of patients with COPD do not 
discuss their sexual problems with their doctor, and 78% 
do not share these problems with their partner21.

The studies that evaluated the prevalence of ED in 
the COPD population were conducted at sea level, and 
the extrapolation of these criteria to high altitudes is 
questionable. Based on sea-level studies, it is impos-
sible to ensure that the prevalence is the same, which 
is why the findings cannot be extrapolated12,22 With 
these data, we could be underestimating the preva-
lence of ED negatively affecting the quality of life of 
patients with COPD, who are doomed to settle for low 
sexual satisfaction.

We aimed to assess if there is an association between 
ED and airflow obstruction in patients with COPD living 
at high altitudes and its prevalence and association 
with other medications or comorbidities. This study was 
conducted in a reference institution for pulmonary dis-
eases in Bogota, Colombia, which is 2640 m above sea 
level, likely representative of populations living at high 
altitudes (≥ 2500 and < 3500 m).

Materials and methods

This study was conducted as an observational 
cross-sectional survey in 150 male patients between 
40 and 80  years of age with a confirmed diagnosis 
of COPD defined as the presence of a risk factor: 
smoking with ≥ 10 pack-year (PY) history and/or 
exposure to wood smoke ≥ 10 years in a closed room; 

Resultados: La versión en español de la escala IIFE-15 fue aplicable en población colombiana. La prevalencia de DE en pacientes 
con EPOC viviendo a gran altura fue similar a lo encontrado a nivel del mar. Esta prevalencia es mayor que en población general. El 
uso de beta-bloqueadores aumentó hasta siete veces el riesgo de DE, pero no se encontró asociación entre el grado de obstrucción 
y la DE. Conclusiones: Aunque la severidad de la EPOC no está asociada con DE, la prevalencia de DE en EPOC es mayor que en 
población general. Está justificada la realización de tamizaje usando el IIFE. La asociación fuerte entre beta-bloqueadores y DE no se 
ha descrito previamente en pacientes con EPOC, pero debe considerarse en su manejo.

Palabras clave: Disfunción eréctil. Enfermedad pulmonar obstructiva crónica. Índice internacional de función eréctil. 
Beta-bloqueador.
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and persistent obstructive airflow limitation (forced 
expiratory volume in the first second [FEV1/forced 
vital capacity [FVC] < 70% after bronchodilator). The 
exclusion criteria were clinical instability during the 
past 8 weeks (defined by the need for hospitalizations 
or consultation for acute changes in symptoms or 
current medication), patients who refused to sign the 
informed consent, and patients who did not have or 
are not interested in having sexual activity. An 
Institutional Review Board approved the study proto-
col, and all subjects provided written informed 
consent.

Evaluation of psychometric characteristics 
of IIEF

Before the application of IIEF, the psychometric char-
acteristics of the Spanish version translated and cultur-
ally adapted by the MAPI Research Institute of Lyon, 
France (one of the world’s leading authorities on trans-
lation and cultural adaptation of quality-of-life question-
naires) were evaluated in two phases. In the first phase, 
through the constitution of a multidisciplinary bilingual 
(Spanish and English) committee of experts: A pulmo-
nologist expert in COPD, a urologist expert in ED, a 
physiotherapist, and a qualified translator assessed the 
original version in English, and the translation into 
Spanish to ensure that the Spanish version was under-
standable and culturally equivalent to the Colombian 
culture. The second phase was a pilot study of 
30  patients who evaluated the difficulty, time spent 
answering the questionnaire, and comprehension of 
each item.

Other measurements

A demographic survey and Beck’s depression inven-
tory were applied; the perception of dyspnea was mea-
sured through the modified medical research council). 
The previous values of arterial gases, spirometry, and 
diffusion capacity of carbon monoxide were used to 
assess COPD and the symptoms.

Statistical analysis

The Cronbach α statistic, test-retest reliability, and 
intraclass correlation coefficient evaluated the psycho-
metric characteristics of the IIEF.

The descriptive analysis was made through means 
plus standard deviations or medians and interquartile 

range (IQR) according to the distribution of variables. 
For categorical variables, counts and percentages were 
used. The quantitative variables were compared using 
the t-test or Mann–Whitney U-test for non-parametric 
variables, while the frequencies of the qualitative vari-
ables were compared using the χ2 test. Bilateral hypoth-
eses were formulated at two tails with a significance 
level of < 0.05.

A logistic regression model was used to evaluate 
possible covariates that could affect the association 
between the frequency of ED in the context of COPD. 
The multivariate model was constructed sequentially, 
initially through directed acyclic graphs (DAGS) with the 
variables that could be associated with the presence of 
ED. With these DAGS, we selected the potential con-
founding variables that were not in the causal path 
between the exposure and the effect. Variables with 
p < 0.25 in the bivariate analysis were included in the 
multivariate model (we used a p higher than the signif-
icance level to avoid missing any confounder). We elim-
inated those variables that, in the multivariate model, 
were not significantly associated with the effect (those 
with a two-tailed p > 0.05) and whose removal of the 
model did not significantly modify the regression coef-
ficient of the leading independent variable to build the 
more parsimonious model. Finally, a Hosmer–
Lemeshow test was used to determine the multivariate 
model goodness of fit.

The sample size was calculated, considering an 
average prevalence described in the literature of 
erectile dysfunction in patients with COPD of 75.5% 
with a confidence level of 95% and an accuracy of 
7%; we calculated a sample of 150  patients for the 
prevalence study and of 160 patients for the multivar-
iate logistic regression model. We used the statistical 
software Statistical Package for the Social Sciences 
version 22.

Results

We included 169 men with a diagnosis of COPD con-
firmed by spirometry, with an average age of 69.9 years. 
The general characteristics are described in table  1. 
Most patients had moderate to severe airflow obstruc-
tion, and only 10.7% had a mild obstruction. We found 
decreased arterial oxygen pressure (PaO2), oxygen sat-
uration, and diffusing capacity for carbon monoxide 
(DLCO) percentage (Table 2). Regarding erectile func-
tion, the prevalence of ED was found in 78.8% of 
patients, with an average score of 15 in the IIEF (Table 3); 
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however, in 27.2% of patients, erectile function was not 
evaluable (Table 3).

It was verified that the cross-cultural adaptation of 
the version in Spanish made in Peru is valid, following 
existing recommendations for scales that have already 
been translated and validated in the same language but 
in a different country than the subjects interviewed.

Regarding the transcultural adaptation and verifica-
tion of the psychometric characteristics of the IIEF-15 
scale, the interdisciplinary committee of experts evalu-
ated each item of the scale in both the original version 
created by the author Raymond Rosen and the scale 
validated in Spanish in Peru by Zegarra et al., as well 
as the relevance of the application of the scale in the 
evaluation of the disease, the semantic, idiomatic and 
conceptual equivalence of the items, the applicability in 
the different regions of the country, and the daily routine 
of the situations raised in the questionnaire for the 
Colombian population, which determined that the scale 
validated in Peru is understandable and culturally equiv-
alent to the Colombian population; however, minor 
changes in the syntactic order and the addition of 

synonyms in parentheses to increase understanding 
were made. Regarding the feasibility of the survey, 99% 
of the patients filled out the questionnaire entirely in the 
test and the re-test, ≤ 1% of the answers were invalid 
or marked twice, and the average completion time was 
6 (IQR: 5-10) min. Most of the patients had a high school 
or lower educational level. Finally, when assessing the 
psychometric characteristics of the IIEF-15  scale, 
Cronbach’s α was 0.959, and the absolute intraclass 
correlation coefficient was 0.936 (95% CI: 0.873; 0.968) 
(p < 0.001).

A logistic regression model was constructed 
sequentially with the presence of ED (yes/no) as the 
dependent variable and using DAGS; in the bivariate 

Table 1. General characteristics (n = 169)

Characteristics n (%)

Age 69.9 (6)

BMI 25.8 (4.6)

Marital status
Married
Free union
Divorced
Single
Widower

114 (67.4)
9 (5.3)
9 (5.3)
8 (4.7)
6 (3.5)

Risk factor
Tobacco
Woodsmoke
Tobacco and woodsmoke
PY
Woodsmoke years
Active smoking

125 (74)
6 (3.6)

38 (22.5)
52.5 (32.5)
22.25 (15)

9 (5.3)

Treatment
ARA‑II
Statins
Beta‑blockers
Calcium antagonists
ACE inhibitor

60 (35.5)
58 (34.3)
35 (20.7)
19 (11.2)
16 (9.5)

Comorbidities
Coronary heart disease
Heart failure
Diabetes
Charlson comorbidity index (median; IQR)

14 (8.3)
25 (14.8)
16 (9.5)

1 (IQR: 1‑2)

BMI: body mass index; ARA II: angiotensin receptor II antagonist; PY: pack‑year; 
ACE: angiotensin‑converting enzyme; IQR: interquartile range.

Table 2. COPD characteristics (n = 169)

Characteristics n (%) 

Dyspnea (mMRC)
0
1
2
3
4

11 (6.5)
87 (51.5)
40 (23.7)
23 (13.6)

8 (4.7)

COPD severity (according to airflow obstruction)
Mild
Moderate
Severe
Very severe

18 (10.7)
92 (54.4)
42 (24.9)
10 (5.9)

Spirometry
FVC POST, %
FEV1 post, %
FEV1/FVC

90.8 (17.6)
58.6 (18.6)
0.51 (0.15)

Arterial blood gases
pH
PCO2, mmHg
HCO3, meq/L
PaO2, mmHg
SatO2, %

7.42 (0.03)
36.69 (4.6)
23.88 (3.2)
55.07 (7.7)
87.75 (5.9)

DLCO
DLCO adjusted, %
AV, %

65.34 (25.5)
82.65 (17.1)

6MWD
Distance (meters)
SatO2 start, %
SatO2 end, %

503.6 (90)
89.73 (7.3)
80.6 (6.3)

Treatment
SABA
LABA
ICS
LAMA
Oxygen

51 (30.2)
80 (47.3)
62 (36.7)

123 (72.8)
55 (32.5)

FEV1: forced expiratory volume in the first second; FVC: forced vital capacity;  
FEV1 post: forced expiratory volume in the first second; COPD: chronic obstructive 
pulmonary disease; 6MWD: 6‑min walk distance; DLCO: diffusing capacity for 
carbon monoxide; AV: alveolar volume; SABA: short-acting beta-agonist;  
LABA: long-acting beta-agonist; ICS: inhaled corticosteroid; LAMA: long-acting 
anti-muscarinic; mMRC: modified medical research council.
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analysis, the variables associated with ED with 
p < 0.25 were: age, number of PY smoked, years of 
exposition to wood smoke, dyspnea, Beck’s depres-
sion score, FEV1/FVC, meters in the 6-min walk test, 
marital status, heart failure, use of beta-blocker, 
angiotensin converting enzyme inhibitors, and statins 
(Table 4); such variables were included in the multi-
variate model. The most parsimonious multivariate 
model included beta-blocker and statin use; the vari-
able FEV1 was also included in the analysis because 
it was part of the main objective. However, no statis-
tical association was found in the bivariate analysis 
(p = 0.603) or the multivariate model. In the final 
model, the use of a beta-blocker had an odds ratio of 
7 (p = 0.016), statins 0.35 (p = 0.032), and FEV1 0.004 
(p = 0.730) (Table  5). Finally, the model’s goodness 
of fit was demonstrated by the Hosmer–Lemeshow 
test (p = 0.199).

Discussion

The results of this study showed that the prevalence 
of ED patients with COPD living at a high altitude is 
high (78.8%). The findings align with the previous stud-
ies in cities located at sea level, where they found a 
prevalence between 72% and 78%12-14. According to 
our study, there is no association between FEV1 and 
the presence or severity of ED in patients with COPD. 
However, such an association cannot be completely 
rule-out, considering the limitations of our study design. 
Our results also support that PaO2 is not associated 
with the degree of ED.

The high prevalence of ED in patients with COPD 
compared with the general population, supported by 

the findings of our study and by the literature, leads us 
to believe that even if airflow obstruction seems not to 
be a contributing factor to ED, other factors present in 
COPD, like the inflammatory cascade perhaps related 
to the history of heavy smoking, could be contributing 
to the pathophysiology of ED23, and should be explored 
in future studies.

It should also be considered that this high prevalence 
of ED may be because the diagnosis of COPD is usu-
ally made after several years of the onset of symptoms 
when the patient reaches an advanced age. Therefore, 
in our cohort, as in similar studies, most patients were 
> 60 years, and it has been widely described that age 
is strongly associated with ED24, probably due to the 
progressive decrease in age of sex hormones, as well 
as an androgenic deficiency that causes adipocyte pro-
liferation in the corpora cavernosa and causes tissue 
damage in the smooth muscle, which interferes with 
the veno-occlusive mechanism of the erection, and 
initiates the cycle of ischemia, tissue damage, and 
fibrosis25.

Finally, we can emphasize that regardless of the 
severity of COPD, the prevalence of ED is very high; 
therefore, COPD patients should be screened for this 
condition. In our population, we found a strong associ-
ation between the use of beta-blockers and the pres-
ence of ED, previously described in patients with 

Table 3. Erectile dysfunction characteristics (n = 169)

Characteristics n (%)

ED prevalence 97 (78.8)

IIEF
IIEF1
IIEF2

15 (9.1)
15.75 (10.2)

ED severity
Non‑evaluable
No dysfunction
Mild
Mild to moderate
Moderate
Severe

46 (27.2)
26 (15.4)
21 (12.4)
25 (14.8)
38 (22.5)
13 (7.7)

IIEF: international index of erectile function; IIEF2: applied 7‑15 days after the first 
test (IIEF1); ED: erectile dysfunction.

Table 4. Bivariate analyses

Variable p

Age 0.030

PY 0.088

Woodsmoke years 0.046

Dyspnea 0.132

Beck depression inventory < 0.001

FEV1 post 0.603

FEV1/FVC 0.228

6MWD 0.194

Marital status 0.243

Heart failure 0.080

Beta‑blocker use 0.039

ACE‑inhibitor 0.173

Statin use 0.196

PY: pack‑year index; FEV1: forced expiratory volume in the first second; FVC: forced 
vital capacity; ACE: angiotensin‑converting enzyme; 6MWD: 6‑min walk distance.
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cardiovascular disease26-28, especially if they consume 
this group of medications28. Although the association of 
ED with beta-blockers had not been previously described 
in patients with COPD, it is biologically plausible, espe-
cially in patients with additional risk factors for ED. The 
use of nebivolol, a third-generation beta-blocker, does 
not seem to negatively influence the sexual function of 
patients who consume it26,29, and may have favorable 
effects in users of traditional beta-blockers when switch-
ing to this drug27. In this group of patients, statins could 
be a protective factor for ED. Therefore, we recommend 
that evaluating erectile function in patients with COPD 
should be a routine procedure in the usual consultation. 
This screening should be done with the instrument that 
we have validated in this study in the Colombian popu-
lation since it is easy and rapid completion (6  min) to 
make comprehensive assessments and timely interven-
tions, such as addressing urology specialists, which 
impact the quality of life of patients with COPD.

Conclusion

Erectile dysfunction is an under-questioned topic by 
doctors caring for COPD patients, and patients rarely 
comment on sexual problems with their doctors. 
Furthermore, there is only one COPD quality of life ques-
tionnaire, including items about sexuality (QOL-RIQ)20.

Although the severity of COPD is not associated with 
ED, the prevalence of ED in COPD is higher than in the 
general population. We recommend screening for ED in 
patients with COPD using the IIEF questionnaire. Beta-
blockers have a strong association with ED in COPD 
patients that had not been previously described in 
COPD.
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