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ABSTRACT

Introduction: Decreased libido in middle-aged and elderly men is often difficult to treat, and identifying the risk
factors affecting decreased libido is important for the clinical management of decreased libido. However, limited
information is available regarding specific risk factors in this population.

Aim: The present study investigated the risk factors for decreased libido among middle-aged and elderly men.

Methods: Patients who attended our male andropausal outpatient clinic between 2009 and 2015 were enrolled. All
patients completed a self-administered questionnaire, which included the Aging Male Symptoms (AMS) scale,
International Prostate Symptom Score (IPSS), and Sexual Health Inventory for Men (SHIM). Information on waist
size, body mass index, present illness, present use of any medication, and lifestyle habits were collected by each
attending physician. Blood biochemical data such as free testosterone, total cholesterol, triglyceride, high density
lipoprotein-cholesterol (HDL-Chol), and hemoglobin A1c values were assessed. Libido was assessed based on AMS
scale question 17, and a score of 4 or higher was defined as severely decreased libido (severe group).

Main Outcome Measure: The clinical factors associated with severely decreased libido were analyzed based on
multiple regression analysis.

Results: A total of 292 subjects were included in the analysis, 111 (38%) of which belonged to the severe group.
The mean age of study subjects was 66.2 years, and the mean FT value was 7.1 § 2.2. Comparisons of each vari-
able among the severe and not severe groups showed significant differences in older age, current cigarette smok-
ing, AMS scale, IPSS, frequency of nocturnal voiding, SHIM score, and HDL-Chol value. Multivariate
regression analysis revealed that current cigarette smoking, frequent nocturnal voiding, and a low SHIM score
were the independent risk factors for severely decreased libido. Furthermore, the frequency of nocturnal voiding
significantly increased with severity of decreased libido.

Conclusion: Current cigarette smoking, frequent nocturnal voiding, and a low SHIM score were the indepen-
dent risk factors for a severely low libido. K Shigehara, Y Kato, M Iijima, et al. Risk Factors Affecting
Decreased Libido Among Middle-Aged to Elderly Men; Nocturnal Voiding is an Independent Risk Factor
of Decreased Libido. Sex Med 2021;9:100426.
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INTRODUCTION

A low libido is one of the components of male sexual dys-
function, which include erectile dysfunction (ED), ejaculation
disorders, and delayed or inhibited orgasm. Libido, along
with appetite and sleep desire, is an instinct necessary for a
person to live and is an essential desire to preserving the
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species. Therefore, this is an important aspect of quality of
life (QOL).

Libido varies widely from person to person and may tempo-
rarily decrease due to various mental conditions such as fatigue
and anxiety.1 In general, libido decreases gradually with age.
Indeed, decreased libido is a well-known symptom of late-onset
hypogonadism (LOH) syndrome, which is a cluster of various
clinical conditions caused by testosterone decline with age.2,3

Indeed, the Aging Male Symptoms (AMS) scale used worldwide
for the screening of LOH syndrome includes a question about
decreased libido.4 Decreased libido involves reduced frequency
of sexual thoughts and fantasies, interest in sexual intercourse,
frequency of sexual activity, and sexual stimulation by sight,
words, or touch. Persistent decreased libido can occasionally
bother couples. In today’s aging society, decreased libido can be
one of the important problems among elderly men that impair a
couple’s QOL. In addition, a recent study demonstrated a close
relationship between libido and cardiovascular diseases, conclud-
ing that maintaining libido could have a beneficial effect on car-
diovascular and overall health among men.5

Known causes of decreased libido in men include psychoso-
matic stress, cranial nerve diseases, endocrine diseases, drugs, old
age, and testosterone decline.1 In younger men, the most com-
mon cause of decreased libido is psychosomatic stress. Psycholog-
ical factors such as depression and anxiety can inhibit sexual
desire,6,7 and low sexual desire can have an adverse effect on
many psychological and social aspects.6 On the other hand, mid-
dle-aged and elderly men often have many comorbidities such as
testosterone decline, lifestyle-related diseases, urinary disorders,
and depression. These comorbidities and some lifestyle habits
can be directly and indirectly associated with decreased libido.1

Decreased libido in middle-aged and elderly men is often diffi-
cult to treat, and many clinicians often fail to improve it. There-
fore, identifying the risk factors affecting decreased libido is
important for the clinical management of decreased libido in
middle-aged and elderly men. However, only limited informa-
tion is available regarding specific risk factors in this population.

The aim of the present study is to answer the question, “What
are the risk factors for decreased libido among middle to elderly
men?” It is the goal of this retrospective, observational, cross-sec-
tional study to address these issues.
MATERIALS AND METHODS

Study Protocol
348 patients who attended our male andropausal outpatient

clinic between 2009 and 2015 were enrolled in the study. At the
initial visit, all patients completed a self-administered question-
naire that included the AMS scale, International Prostate Symp-
tom Score (IPSS), and Sexual Health Inventory for Men
(SHIM). Information on waist size, body mass index (BMI),
present illness, present use of any medication, and lifestyle habits
including current cigarette smoking, alcohol drinking, and
exercise were collected by each attending physician. Blood bio-
chemical data such as free testosterone (FT), total cholesterol
(Tchol), triglyceride (TG), high density lipoprotein-cholesterol
(HDL-Chol), and hemoglobin A1c (HbA1c) values were
assessed. All blood analyses were performed using blood serum
collected between 09:00 and 11:00. FT value was measured by
radioimmunoassay using a DPC Free Testosterone kit (Mitsu-
bishi Kagaku Iatron), which was a commercial kit approved by
the Japanese Ministry of Health, Labor and Welfare. We retro-
spectively collected these data from the medical records.

We excluded patients with cerebral neurological disorders,
psychiatric disorders, malignancies under ongoing treatment,
and current use of medicines that could affect libido and erectile
function, such as antidepression drugs, selective serotonin reup-
take inhibitors, serotonin−noradrenalin reuptake inhibitors,
benzodiazepine, androgen supplements, phosphodiesterase-5
inhibitor, finasteride, and dutasteride.

Frequency of nocturnal voiding was evaluated using IPSS
question 7, and libido was assessed based on AMS scale question
17 (AMS-17; “Decrease in sexual desire/libido; lacking pleasure
in sex, lacking desire for sexual intercourse”; scored 1−5, indicat-
ing “none” to “extreme”). A score of 4 or higher on AMS-17 was
defined as severely decreased libido (severe group), whereas 3 or
less of AMS-17 was considered as none to moderately decreased
libido (nonsevere group). We retrospectively investigated and
recorded the data described above.

The present study was conducted in accordance with the Dec-
laration of Helsinki and approved by the ethics committee of our
hospital (No. 2021-042). The details of this retrospective study
were published in writing on our hospital website and were avail-
able from the outpatient clinic.
Statistical Analysis
Patient characteristics were compared using the Mann−Whit-

ney U test, whereas categorical data were analyzed using the
unpaired chi-squared test. In addition, multivariate regression
analysis was performed to identify the independent factors affect-
ing libido, and 95% confidence intervals (CI) were calculated to
determine the significance of differences. Correlation between
the severity of decreased libido and frequency of nocturnal void-
ing was evaluated using the Jonckheere−Terpstra trend test. All
statistical analyses were performed using SPSS version 22 (SPSS
Inc., Chicago, IL, USA). In all analyses, P value < .05 indicated
statistical significance.
RESULTS

After removing 56 patients according to the exclusion criteria,
a total of 292 subjects were included in the analysis. The mean
§ standard deviation (SD) age of study subjects was 66.2 §
8.8 years, and the mean FT value was 7.1§ 2.2 pg/mL (Table 1).
Of the 292 patients, 44 (15.1%) scored 1 (none) on AMS-17, 43
Sex Med 2021;9:100426



Table 1. Patients’ background (n = 292)

Variables

Age (years, mean § SD) 66.2 § 8.8
Free testosterone (pg/mL) 7.1 § 2.2
Exercise habits 175 (60.0%)
Current cigarette smoking status 64 (21.9%)
Alcohol use 78 (26.7%)
Diabetic mellitus status 91 (31.1%)
Patients’ complaints
Physiological symptoms 245 (83.9%)
Psychological symptoms 97 (33.2%)
Sexual symptoms 244 (83.6%)

AMS scale 36.8 § 10.0
Physiological domain 14.4 § 4.6
Psychological domain 8.4 § 3.3
Sexual domain 14.0 § 4.2

Decrease in sexual desire/libido
(1) None 44 (15.1%)
(2) Mild 43 (14.7%)
(3) Moderate 94 (32.2%)
(4) Severe 70 (24.0%)
(5) Extremely severe 41 (14.0%)

Frequency of nocturnal voiding 1.6 § 1.2
IPSS 10.2 § 8.4
SHIM score 11.2 § 6.3
Waist size (cm) 86.8 § 9.2
BMI 23.7 § 3.8
Tchol (mg/dL) 187 § 29
TG (mg/dL) 121 § 73
HDL-chol (mg/dL) 56 § 15
HbA1c (%) 6.4 § 3.3

Data are expressed as mean § standard deviation or as percentages.
AMS = Aging Male Symptoms scale; BMI = body mass index;
HbA1c = hemoglobin A1c; HDL = high density lipoprotein;
IPSS = International Prostatic Symptoms score; SHIM = Sexual Health
Inventory for Men; Tchol = total cholesterol; TG = triglyceride.

Table 2. Comparisons on each variable among men with severely
and nonseverely decreased libido

Decrease in libido
Severe Not severe

Variables (n = 111) (n = 181) P value

Age (years) 67.7 § 8.1 65.3 § 9.1 .014
Free testosterone
(pg/mL)

6.9 § 2.2 7.3 § 2.2 .127

Exercise habits 66 (59.4%) 109 (60.2%) .897
Current cigarette
smoking status

35 (31.5%) 29 (16.0%) .002

Alcohol use 31 (27.9%) 47 (26.0%) .713
Diabetes mellitus
status

41 (36.9%) 50 (27.6%) .0953

AMS scale 42.0 § 8.7 33.6 § 9.5 <.001
Frequency of
nocturnal voiding

1.9 § 1.2 1.4 § 1.1 <.001

IPSS 11.7 § 8.3 9.3 § 8.3 .011
SHIM score 7.4 § 4.6 13.1 § 6.2 <.001
Waist size (cm) 86.6 § 8.8 86.9 § 9.4 .393
BMI 23.5 § 3.2 23.7 § 4.1 .331
Tchol (mg/dL) 188 § 29 186 § 29 .238
TG (mg/dL) 129 § 69 116 § 76 .082
HDL-chol (mg/dL) 53 § 14 57 § 15 .031
HbA1c (%) 6.2 § 1.1 6.5 § 4.0 .259

Data are expressed as mean § standard deviation or as percentages.
AMS = Aging Male Symptoms; BMI = body mass index;
HbA1c = hemoglobin A1c; HDL = high density lipoprotein;
IPSS = International Prostatic Symptoms score; SHIM = Sexual Health
Inventory for Men; Tchol = total cholesterol; TG = triglyceride.
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(14.7%) scored 2 (mild), 94 (32.2%) scored 3 (moderate), 70
(24.0%) scored 4 (severe), and 41 (14.0%) scored 5 (extremely
severe), Thus, 111 (38.0%) subjects were classified into the
severe group, and 181 (62.0%) were categorized into the nonse-
vere group.

Patients’ complaints for referring to our andropausal outpa-
tient clinic were 245 cases (83.9%) in physiological symptoms,
97 (33.2%) in psychological symptoms, and 244 (83.6%) in sex-
ual symptoms. Mean total AMS scale was 36.8 § 10.0, and
physiological, psychological, and sexual subdomains of AMS
scale were 14.4 § 4.6, 8.4 § 3.3, and 14.0 § 4.2, respectively.

Comparisons on each variable among the subjects in both
groups were performed to analyze the risk factors for decreased
libido (Table 2). The patients in the severe group were significantly
older (P = .014) and were current smokers (P = .002). The severe
group had significantly higher AMS scale (P < .001) and IPSS
(P = .011) scores and frequency of nocturnal voiding (P < .001).
Sex Med 2021;9:100426
Furthermore, patients in the severe group had significantly lower
SHIM scores (P < .001) and HDL-Chol levels (P = .031). No sig-
nificant differences were observed in FT value, exercise habits, alco-
hol use, diabetic status, waist size, BMI, Tchol value, TG value,
and HbA1c level between the two groups.

Since the factors with significant differences in univariate
analysis may be confounding factors in affecting libido, multivar-
iate regression analysis was performed to identify the indepen-
dent risk factors (Table 3). Current smoking status, frequent
nocturnal voiding, and low SHIM score were the independent
risk factors for severely decreased libido. Furthermore, the fre-
quency of nocturnal voiding significantly increased with the
severity of decreased libido (P = .0235) (Figure 1).
DISCUSSION

The present study established current cigarette smoking, fre-
quent nocturnal voiding, and low SHIM score as the indepen-
dent risk factors of severely decreased libido among middle-aged
to elderly men. In particular, the finding on the frequency of
nocturia as an independent risk factor of decreased libido was
likely to be unique. On the other hand, age and FT value, which



Table 3. Risk factors of severe decrease in libido as determined by
multivariate regression analysis

Variables Odds ratio (95% CI) P value

Age 0.924 (0.842−1.014) .096
Current cigarette smoking
status

7.168 (1.585−32.30) .011

AMS scale 1.038 (0.967−1.115) .302
Frequency of nocturnal
voiding

2.288 (1.076−4.868) .032

IPSS 0.969 (0.876−1.072) .536
SHIM score 0.855 (0.750−0.976) .021
HDL-chol 0.990 (0.944−1.037) .659

AMS = aging male symptoms; CI = confidence interval; HDL = high density
lipoprotein
IPSS = International Prostatic Symptoms Score; SHIM = sexual health
inventory for men.

4 Shigehara et al
are well-known risk factors affecting libido, were not found to
significantly affect libido in the present study.

It has been widely accepted that lower urinary tract symptoms
(LUTS) can have some negative effects on sexual function, and a
significant correlation between storage symptoms including noc-
turia and sexual function has been observed.8-11 One previous
study including 236 men with LUTS demonstrated that overac-
tive bladder symptoms are the risk factors for moderate and
severe ED.8 In some previous studies, nocturia, urgency, and
incontinence in storage symptoms of LUTS were significantly
correlated with ED and sexual dysfunction.9-11 On the other
hand, the relationship between nocturia and libido has been not
established.

Nocturia, which is defined as awakening one or more times
for voiding during the night, generally becomes more frequent
with age and is one of the common clinical symptoms of aging.12

Nocturia causes sleep fragmentation and sleep disturbance,
Figure 1. Correlation between severity of decreased libido and numbe
increased with severity of decreased libido (P = .0235).
which are significantly associated with depression, anxiety, and
decreased daytime activities.13,14 These symptoms can contribute
to decrease in sexual satisfaction and libido. In the present study,
the patients with severely decreased libido had a higher frequency
of nocturia compared with those in the nonsevere group. Fur-
thermore, the frequency of nocturnal voiding significantly
increased with the severity of decreased libido. Although we
failed to find a significant correlation between total IPSS and a
low libido, some previous reports demonstrated that LUTS could
have a negative effect on libido.15,16 On the other hand, to our
knowledge, little evidence on the correlation between nocturia
and libido has been retrieved. Only one previous study that
included 5,503 community�dwelling participants described that
low libido was significantly associated with depression and noctu-
ria in men.17

In general, nocturnal awakening due to nocturia decreases tes-
tosterone levels.18,19 Testosterone production is closely related to
sleep quantity and quality, and testosterone levels have been
reported to decrease by 0.142 ng/mL for every count of nocturnal
awakening.18 Conversely, testosterone replacement for hypogona-
dal men with nocturia can improve nocturia and sleep quality.20

The importance of testosterone on libido in men is widely
accepted. However, the present study found that FT levels were
not significantly correlated with a low libido, which may be due to
population bias or low baseline FT levels. Alternatively, among
middle-aged and elderly men with lower FT levels than younger
men, the frequency of nocturnal voiding may be a much stronger
predictor of a low libido compared with FT levels.

Smoking is a well-known risk factor of ED,21 and, as the pres-
ent study showed, could also have a significant negative effect on
libido. Indeed, a previous study involving 18,427 sexually active
Australian adults demonstrated that smoking was a significant risk
of decreased libido with an odds ratio (OR) of 2.18.22 The accu-
mulation of harmful chemicals in the body that accompanied
r of nocturnal voiding. Frequency of nocturnal voiding significantly

Sex Med 2021;9:100426
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cigarette smoking directly damages cells and gonadal tissues.23,24

Furthermore, smoking causes the dysregulation of the hypotha-
lamic−pituitary−gonadal axis, which negatively cascades into an
imbalance of sex hormones that causes decreased libido.25,26

We also found that a low SHIM score may predict a decreased
libido. ED is significantly associated with a low libido; the OR of
ED for decreased libido was reported to be 18.2.27 The psychiat-
ric factors associated with ED, such as anxiety, depression, and
reduced motivation, are the same with those of decreased
libido.28 Lower or severe ED has a negative effect on a couple’s
sexual life, expressed as sexual bother, disappointment, and anxi-
ety about sexual intercourse, resulting in decreased libido.

Age is significantly associated with decreased libido. Age-
related mental and physical changes naturally lead to a decline in
libido. A previous study demonstrated that libido in middle-aged
men (40−60 years) was three times lower than in younger men
(18−29 years).29 In addition, testosterone levels, which play an
important role, in maintaining libido and erectile function, gen-
erally decrease approximately 1% per year with age.30 Androgen
receptors, which are heavily located in the mediobasal hypothala-
mus and limbic parts of the brain responsible for libido,31 can
contribute to decreased libido with age-associated testosterone
decline among men over 60.32 As is well known in clinical prac-
tice, androgen deprivation therapy for prostate cancer inhibits
libido. Conversely, testosterone replacement therapy can
improve libido and erectile function in hypogonadal men.33

Nevertheless, the present study found that neither age nor FT
levels significantly influenced decreased libido. This may be
because the present study enrolled middle-aged to elderly
patients with a mean age of 66.2§ 8.8 years, who were attendees
of our andropausal outpatient clinic, indicating lower baseline
FT levels and even LOH syndrome.

The present study has some limitations. First, the subjects in
this study were patients who attended the andropausal outpatient
clinic at our institution, which is evidently a population bias.
Patients were older and had lower FT levels at baseline. However,
we often encounter many patients with severe decreased libido at
andropausal outpatient clinic in our daily practice. Indeed, many
(83.6%) of the patients in the present study had any sexual symp-
toms. Decreased libido in andropausal men is often difficult to
treat by only testosterone replacement therapy, and many clini-
cians often fail to improve it. Therefore, the present findings are
likely to be informative for the management of risk factors for
severely decreased libido. In addition, this population inevitably
scored high on the IPSS with a mean score of 10.2 and scored low
on the SHIM with a mean score of 11.2. Therefore, further stud-
ies involving a larger population with more diversity in terms of
age and FT levels are needed to establish more conclusive findings.
In addition, FT levels were measured using a radioimmunoassay
kit, which was the only method approved by the Japanese Ministry
of Health, Labor andWelfare. Furthermore, this kit was discontin-
ued and is no longer available. As demonstrated in a large epidemi-
ological study in Japan, total testosterone values did not decrease
Sex Med 2021;9:100426
with age, whereas FT showed a gradual decrease.34 Analog FT val-
ues showed a good correlation with calculated FT values whose
usage has been widely accepted overseas for a diagnosis of hypogo-
nadism.35 Therefore, analog FT values were used to diagnose
hypogonadism during this retrospective study. Finally, only ques-
tion 17 on the AMS scale was used to evaluate libido, which is
uncommon, and information on frequency of sexual activity was
not collected. The international index of erectile function (IIEF) a
15-item questionnaire is commonly used to explore satisfaction,
orgasm, erection, and sexual desire in subjects. However, AMS has
similar results with IIEF in evaluating libido.
CONCLUSIONS

This study demonstrates that current smoking status, fre-
quent nocturnal voiding, and low SHIM score were the indepen-
dent risk factors of severely decreased libido among middle-aged
and elderly men who attended a andropausal outpatient clinic.
Although more comprehensive studies are needed to verify these
findings, these would help inform clinical management of
decreased libido and provide baseline data that may support
future investigations into effective solutions for the condition.
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