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Abstract: Background: Long-term use of opioids for chronic noncancer pain is associated with sex
hormone disturbances. The interferences with sex hormones, sexual function, and depression were
investigated in patients with chronic noncancer pain. Methods: A cross-sectional multicenter survey
was conducted on 170 officially registered outpatients receiving long-term opioid treatment in nine
medical centers in Taiwan between October 2018 and July 2019. Serum sex hormone levels were
examined after the collection of self-administered questionnaires containing the Taiwanese version
of the Brief Pain Inventory, depressive status, and sexual function interference. Results: Among
117 (68.8%) questionnaire responses from 170 enrolled outpatients, 38 women and 62 men completed
the sex hormone tests, among whom only 23 (23%) had previously received blood hormone tests.
Low serum total testosterone levels were detected in 34 (89.5%) women (<30 ng/dL) and 31 (50%)
men (<300 ng/dL). Over 60% of women and men reported reduced sexual desire and function despite
a nearly 50% reduction in pain intensity and daily function interference over the previous week after
opioid treatment. Women generally had higher risks of a depression diagnosis (p = 0.034) and severe
depressive symptoms (p = 0.003) and nonsignificantly lower opioid treatment duration (median 81
vs. 120 months) and morphine milligram equivalent (median 134 vs. 165 mg/day) compared with
men. Conclusions: This survey demonstrated the high prevalence of depression diagnosis, low sex
hormone levels, and reduced sexual function among Taiwanese patients with chronic noncancer
pain receiving prolonged opioid therapy. Regular hypogonadal screenings are recommended for
further management.
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1. Introduction

The drastic increase in opioid prescription and prolonged use over the past two
decades has led to an “opioid crisis” in the United States, manifested by prescription
opioids involved in 32% of opioid-related overdose deaths in 2018 [1]. Long-term use
of opioids contributes to the increased diagnosis and treatment of opioid-induced hy-
pogonadism [2] with clinical presentation of fatigue, depression, sexual dysfunction, and
infertility [3]. Meanwhile, reduced gonadal function in menopausal women and older
men is associated with sleep disturbances and cognitive decline [4]. Chronic pain, depres-
sion, sleep disturbance, sexual dysfunction, and resultant psychosocioeconomic factors all
participate in the complexity of unintentional overdose of opioids or suicide [5].

Testosterone and estrogen were traditionally considered male and female sex hor-
mones, respectively. Following the physiological decline of serum levels with advancing
age, estrogen treatment exhibits benefits for sexual function in postmenopausal women, [6]
and testosterone supplements in men with hypogonadism significantly improve erectile
function and libido [7]. A population-based study reported that the prevalence of low
testosterone levels was 35% in men receiving long-term opioid treatment, 28% in opioid-
unexposed men, [8] and up to 57% among men receiving long-acting opioids [9]. The data
for women are insufficient and limited to low testosterone levels (82%), [8] reduced libido
(61–100%), and amenorrhea (23–71%) [10]. Despite the abundant literature on hormone
treatment for prolonged opioid users, [11] routine hormone screening in patients with
chronic noncancer pain (CNCP) is surprisingly uncommon in medical centers (17%) and
pain clinics (38%) [2,12].

The National Health Insurance of Taiwan provides comprehensive coverage for the
23 million people residing in Taiwan, including vulnerable patients with CNCP. Long-
term use of opioids in patients with CNCP has been strictly regulated in Taiwan since
1996 [13]. Each CNCP outpatient can only obtain prolonged opioid prescriptions from
one physician at a medical center or regional hospital but not from physicians in local
clinics. The hospital’s narcotic management committee regularly audits each patient’s
opioid therapy and psychiatric evaluation and submits the reports to the Taiwan Food
and Drug Administration for monitoring [13]. Nevertheless, concerns regarding long-term
opioid use in patients in Taiwan with CNCP are emerging in response to the raging opioid
crisis in the United States [14].

The history of using questionnaires to interview registered CNCP outpatients in
Taiwan extends back to 2001 [15–17]. However, few hypogonadism surveys have been
conducted in Taiwan, [18] particularly among patients with CNCP. Because of the increase
in opioid consumption [19] and the growing population of registered CNCP outpatients in
Taiwan, [15,16] this study investigated the long-term use of opioids, examined blood sex
hormone levels, and analyzed sex differences in terms of sexual function, daily function,
depressive status, and suicidal ideation among Taiwanese patients with CNCP.

2. Materials and Methods
2.1. Participants

After approval was obtained from the relevant institutional review boards (KMUHIRB-
E(II)-20190028, TSGHIRB-2-106-05-162, NTUH-201810037RINC, TVGHIRB-2018-12-010BC,
CMUH-108-REC2-029, CCHIRB-181118, HTCH-IRB107-212-B, NCKUHIRB-B-ER-108-008,
and EDAHIRB-EMRP-107-118), adult patients receiving long-term opioid treatment for
CNCP in nine medical centers from the northern, middle, southern, and eastern regions of
Taiwan were enrolled between October 2018 and July 2019. Registered patients with CNCP
were identified and briefly interviewed by pain medicine specialists at the outpatient
departments. Patients who could not read or write were excluded. After providing written
informed consent, participants completed the questionnaire alone or with verbal help from
a trained research assistant.
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2.2. Study Instrument

The Chinese language questionnaire was largely based on previous studies including
validation of the Taiwanese version of the Brief Pain Inventory [20] and the Chinese version
of the Beck Depression Inventory-II, [21] and our prior surveys [15–17]. Pain intensity
was evaluated using a numeric scale of 0 (least) to 10 (worst) and the percentage (0–100%)
of pain reduction after taking opioids in the past week. The survey also investigated
pain-related interference (0 to 10 as least to worst) with daily function, including general
activities, mood, ability to walk, normal work activities, relationships with others, sleep,
and enjoyment of life, before and after taking opioids in the previous week [20]. We
inquired the patients’ depressive score (0–63 in total) by 21 items regarding depressive
condition, [21] suicidal ideation, and sexual condition (desire, function, frequency, and
satisfaction) over the past week.

Opioid prescriptions were verified by pain medicine specialists at outpatient departments
and were then converted to a daily oral morphine milligram equivalent (MME) [22–24] using
the following conversion factors: intramuscular morphine, 3; codeine, 0.15; oral meperidine,
0.1; intramuscular meperidine, 0.4; oxycodone, 1.5; tramadol, 0.1; fentanyl transdermal
(mcg/hour), 2.4; [23] sublingual buprenorphine, 40; transdermal buprenorphine, 2. The
2011 Canadian Guidelines for Safe and Effective Use of Opioids recommend careful re-
assessment of daily doses approaching 200 mg (defined as the “watchful dose”) [22]. The
2016 CDC guidelines for prescribing opioids for chronic pain revised the high-dose thresh-
old to ≥90 MME per day, at which point justification is required for decisions to titrate the
dosage [23].

2.3. Blood Hormone Tests

The patients underwent blood hormone tests at the clinical laboratory departments
of the original medical centers. Serum levels of sex hormones were examined, including
total testosterone, estradiol, luteinizing hormone, and follicle-stimulating hormone. Fur-
thermore, thyroid function hormones, including free T4 and thyroid-stimulating hormone,
were tested for opioid-induced endocrinopathy. Testosterone and estradiol levels were as-
sessed as continuous variables. Low serum testosterone levels were defined as <300 ng/dL
in men and <30 ng/dL in women, [8] and low serum estradiol levels were defined as
≤20 pg/mL in men, women with their menstrual cycle, [25] and postmenopausal women
as the threshold for hormone supplements in Taiwan [26]. A persistently high level of
follicle-stimulating hormone (>40 mIU/mL) indicates permanent menopause [26]. Free T4
levels ranged 0.7–1.9 ng/dL were considered normal by the enrolled clinical laboratory
departments.

2.4. Statistical Analysis

The questionnaire responses were analyzed using SPSS version 22 (IBM Corp., Ar-
monk, NY, USA), with demographic data presented as means ± standard deviation. Pain
and interference scores were analyzed between different time and patient groups using
paired t-tests or one-way ANOVA. The Kruskal–Wallis one-way ANOVA and Mann–
Whitney U-test were used to compare MME with sex hormone levels, sexual desire, and
depressive scores. Categorical variables were estimated using the chi-squared test or
Fisher’s exact test. In all cases, a p-Value of <0.05 was considered statistically significant.

3. Results
3.1. Participant Recruitment

Of 170 CNCP outpatients, 117 (68.8%) completed the questionnaires. Among them,
100 patients (38 women and 62 men) underwent blood hormone tests (Figure 1).
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Figure 1. Flow diagram of participant recruitment.

3.2. General Characteristics of Participants

Table 1 presents the demographic data, MME, major adjuvant medications, and
leading diagnoses for chronic pain in all patients. Women and men were comparable
in terms of duration of pain (median: 120 vs. 171 months), duration of opioid therapy
(median: 81 vs. 120 months), and daily MME. Approximately 60.5% of women and 72.6%
of men had a daily MME ≥ 90 mg. Only 21.1% of women and 24.2% of men underwent
blood hormone or endocrine tests before the survey.

Table 1. General data (n = 100).

Women (n = 38) Men (n = 62)
p-Value Odds

RatioMean ± SD (Range) Median Mean ± SD (Range) Median

Age, year 55.4 ± 13.6 (25–94) 57 50.3 ± 9.2 (37–78) 48 0.026 a 0.96
Height, cm 156.8 ± 8.9 (130–168) 158.5 168.5 ± 7.5 (150–185) 168.5 <0.001 a 1.23
Weight, kg 57.9 ± 15.4 (30–97) 56 67.2 ± 15.0 (41–102) 64 0.004 a 1.04

Body mass index 23.4 ± 5.2 (15.6–34.4) 23.4 23.7 ± 5.0 (14.5–38.9) 23.7 0.797 a

Pain duration, month 140.5 ± 108.4 (12–485) 120 172.0 ± 96.0 (24–480) 171 0.134 a

Opioid therapy, month 104.3 ± 95.7 (6–384) 81 126.5 ± 83.0 (6–335) 120 0.223 a

MME, oral, mg/day 194.2 ± 172.1 (15–604) 134 227.6 ± 230.0 (3–1350) 165 0.440 a

MME per kg, mg/day/kg 3.5 ± 3.2 (0.4–12) 2.5 3.6 ± 3.8 (0.0–24.6) 2.5 0.945 a

MME ≥ 200 mg/day, n = 40 14 (36.8%) 26 (41.9%) 0.614 b

MME ≥ 90 mg/day, n = 68 23 (60.5%) 45 (72.6%) 0.210 b

Concomitant use of adjuvants, n (%)
Gabapentin or pregabalin 15 (39.5%) 24 (38.7%) 0.939 b

Tricyclic antidepressants 5 (13.2%) 12 (19.4%) 0.423 b

Serotonin reuptake inhibitor
antidepressants 5 (13.2%) 7 (11.3%) 0.762 c

Benzodiazepine 9 (23.7%) 20 (32.3%) 0.359 b

Top 3 diagnoses of pain source, n (%)
Failed back surgery syndrome, n = 20 8 (21.1%) 12 (19.4%) 0.837 b

Chronic pancreatitis, n = 15 1 (2.6%) 14 (22.6%) 0.007 b 10.79
Spinal cord injury, n = 14 5 (13.2%) 9 (14.5%) 0.849 b

Blood hormone tests ever received, n = 23 8 (21.1%) 15 (24.2%) 0.717 b

Data are presented as the mean ± standard deviation (SD) (range) or a number (%). MME, morphine milligram equivalent; a. p-Values were
estimated using Student’s t-tests; b. p-Values were estimated using a chi-squared test; c. p-Values were estimated using Fisher’s exact tests.



Int. J. Environ. Res. Public Health 2021, 18, 7837 5 of 10

3.3. Serum Sex Hormone Levels

Table 2 indicates that low serum estradiol levels (≤20 pg/mL) were observed in 1
(11.1%) of 9 women with menstrual cycle, 22 (75.9%) of 29 postmenopausal women, and
29 (46.8%) of 62 men, whereas lower testosterone levels were detected in 34 (89.5%) of
38 women (<30 ng/dL) and 31 (50%) of 62 men (<300 ng/dL). As illustrated in Figure 2,
low testosterone levels in men were correlated with a longer duration of opioid therapy
(p = 0.047). Hypothyroidism was detected in six women and one man without medication.
Two women had high free T4 levels despite regular medication.

Table 2. Serum sex hormone levels (n = 100).

Women (n = 38) Men (n = 62)
p-Value

Mean ± SD (Range) Median Mean ± SD (Range) Median

Follicle-stimulating hormone level, mIU/mL
With menstruation, n = 9 8.2 ± 3.6 (3.9–15.6) 7.4 - - -

*Clinical menopause, n = 29 46.4 ± 28.5 (0.7–117.3) 45.2 - - -
Serum estradiol level, pg/ml 41.8 ± 76.5 (5–424) 20 25.7 ± 11.6 (10–52) 21 -

>20 pg/mL, n 15 (39.5%) 33 (53.2%) -
Age < 50, W/M = 8/18 122.4 ± 137.5 (27–424) 46.9 35.0 ± 11.5 (21–52) 34.5 -
Age ≥ 50, W/M = 7/15 42.9 ± 46.1 (24–147) 24.7 30.9 ± 10.0 (21–52) 27.9 -

≤20 pg/mL, n 23 (60.5%) 29 (46.8%) 0.182 a

With menstruation, n = 1 in 9 1 (11.1%) - - -
Clinical menopause, n = 22 in 29 22 (75.9%) - - -
Serum testosterone level, ng/dL 15.2 ± 9.5 (3–40) 13 347.6 ± 273.8 (50–1416) 297

Age 20–39, W/M = 4/6 14.4 ± 3.6 (10–18) 15 334.3 ± 99.1 (179–474) 339
Age 40–64, W/M = 29/51 15.2 ± 10.0 (3–40) 10 360.5 ± 296.5 (50–1416) 289 0.527 b

Age 65–79, W/M = 3/5 12.3 ± 8.9 (3–21) 13 232.9 ± 114.6 (86–383) 214
Age ≥ 80, W/M = 2/0 10, 31 - - -
Women < 30 ng/dL, n 34 (89.5%) -
Men < 300 ng/dL, n 31 (50.0%) -

Data are presented as the mean ± standard deviation (SD) (range) or a number (%); a. p-Values were estimated using a chi-squared test;
b. p-Values were estimated using the Kruskal–Wallis test for men’s testosterone levels for three age groups. * Five postmenopausal women
with low FSH levels (0.7, 1.5, 2.2, 10.8, and 12.7 mIU/mL).

Int. J. Environ. Res. Public Health 2021, 18, x FOR PEER REVIEW 6 of 11 
 

 

 

Figure 2. Low serum sex hormone levels were not correlated with a morphine milligram equivalent 

(MME) per kg (top) or duration of chronic opioid therapy (bottom) in women or men, except for 

men with low testosterone levels who had longer durations of opioid therapy. Low serum estradiol 

levels were defined as ≤20 pg/mL in men and women, and low testosterone levels were defined as 

<300 ng/dL in men and <30 ng/dL in women. 

3.4. Depression, Daily Function and Sexual Interferences 

Table 3 presents the pain intensity, daily function interference, sexual interference, 

and depression status during the previous week. Reduced sexual desire was reported by 

62 (62%) of 100 patients, and 34 (68%) of 50 sexually active patients reported reduced sex-

ual function, without sex differences. Estradiol levels were lower among women with re-

duced sexual desire compared with women with increased or unchanged sexual desire 

(17.1 ± 9.3 vs. 84.1 ± 115.9, p = 0.007). Women with estradiol levels below 20 pg/mL were 

more likely to report reduced sexual desire than women with higher estradiol levels (odds 

ratio, 5.4; 95% CI, 1.3–22.6; p = 0.017). Women had a higher tendency to have a concurrent 

depression diagnosis (60.5% vs. 38.7%, p = 0.034) and severe depressive symptom scores 

(26.7 ± 15.7 vs. 17.4 ± 12.9, p = 0.003) compared with men. Suicidal ideation had been stated 

as “always/frequently” in 11 (11%) patients, including 5 (13.2%) women and 6 (9.7%) men, 

without gender differences (p = 0.469), in addition to “sometimes” among 12 (31.6%) 

women and 13 (21.0%) men. 

Table 3. Pain intensity reduction, daily function interference, sexual interference, and depressive 

status over the previous week (n = 100). 

 Women (n = 38)  Men (n = 62)  
p‐

Value 

Odds 

Ratio  
Mean ± SD 

(Range) 
Median 

Mean ± SD 

(Range) 
Median 

Pain intensity reduction after 

taking opioids, % 
43.2 ± 19.6 (0–90) 45 

49.5 ± 18.4 

(10–100) 
50 0.105 a  

Daily function interference, 

in average 
      

Before taking opioids, 0–10 7.9 ± 2.1 (3.6–10) 8.4 
8.0 ± 2.0 (0.9–

10) 
8.4 0.696 a  

After taking opioids, 0–10 5.0 ± 2.5 (0–9.6) 4.8 
4.7 ± 2.6 (0–

10) 
4.7 0.610 a  

Interference reduction af-

ter taking opioids, % 

35.9 ± 26.2 (−18.0–

100) 
33.5 

41.6 ± 29.5 (–

33.8–100) 
39.5 0.327 a  

Figure 2. Low serum sex hormone levels were not correlated with a morphine milligram equivalent (MME) per kg (top)
or duration of chronic opioid therapy (bottom) in women or men, except for men with low testosterone levels who had
longer durations of opioid therapy. Low serum estradiol levels were defined as ≤20 pg/mL in men and women, and low
testosterone levels were defined as <300 ng/dL in men and <30 ng/dL in women.
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3.4. Depression, Daily Function and Sexual Interferences

Table 3 presents the pain intensity, daily function interference, sexual interference,
and depression status during the previous week. Reduced sexual desire was reported
by 62 (62%) of 100 patients, and 34 (68%) of 50 sexually active patients reported reduced
sexual function, without sex differences. Estradiol levels were lower among women with
reduced sexual desire compared with women with increased or unchanged sexual desire
(17.1 ± 9.3 vs. 84.1 ± 115.9, p = 0.007). Women with estradiol levels below 20 pg/mL were
more likely to report reduced sexual desire than women with higher estradiol levels (odds
ratio, 5.4; 95% CI, 1.3–22.6; p = 0.017). Women had a higher tendency to have a concurrent
depression diagnosis (60.5% vs. 38.7%, p = 0.034) and severe depressive symptom scores
(26.7 ± 15.7 vs. 17.4 ± 12.9, p = 0.003) compared with men. Suicidal ideation had been
stated as “always/frequently” in 11 (11%) patients, including 5 (13.2%) women and 6 (9.7%)
men, without gender differences (p = 0.469), in addition to “sometimes” among 12 (31.6%)
women and 13 (21.0%) men.

Table 3. Pain intensity reduction, daily function interference, sexual interference, and depressive status over the previous week
(n = 100).

Women (n = 38) Men (n = 62)
p-Value Odds

RatioMean ± SD (Range) Median Mean ± SD (Range) Median

Pain intensity reduction after taking opioids, % 43.2 ± 19.6 (0–90) 45 49.5 ± 18.4 (10–100) 50 0.105 a

Daily function interference, in average
Before taking opioids, 0–10 7.9 ± 2.1 (3.6–10) 8.4 8.0 ± 2.0 (0.9–10) 8.4 0.696 a

After taking opioids, 0–10 5.0 ± 2.5 (0–9.6) 4.8 4.7 ± 2.6 (0–10) 4.7 0.610 a

Interference reduction after taking opioids, % 35.9 ± 26.2
(−18.0–100) 33.5 41.6 ± 29.5

(–33.8–100) 39.5 0.327 a

Sexual desire, n = 100
Increased or unchanged, n = 38 14 (36.8%) 24 (38.7%)

Decreased, n = 62 24 (63.2%) 38 (61.3%) 0.852 b

Sexual function in those sexually active, n = 50 18 (47.4%) 32 (51.6%) 0.680 b

Increased or unchanged, n = 16 6 (33.3%) 10 (31.2%)
Decreased, n = 34 12 (66.7%) 22 (68.8%) 0.880 b

Depression diagnosis by now, n = 47 23 (60.5%) 24 (38.7%) 0.034 b 0.41
Depression diagnosis before chronic pain, n = 30 18 (47.4%) 12 (19.4%) 0.003 b 0.27

Beck Depression Inventory score, 0–63# 26.7 ± 15.7 (0–55) 28.5 17.4 ± 12.9 (0–63) 16 0.003 c 0.96
With decreased sexual desire, W/M = 24/38 30.3 ± 16.7 (1–55) 31.5 18.1 ± 14.2 (0–63) 15.5 0.003 c 0.95

With decreased sexual function, W/M = 12/22 26.3 ± 14.2 (6–46) 27.5 15.2 ± 7.8 (1–37) 14.5 0.028 c 0.91
Suicidal ideation, n (%)
Always / Frequently 5 (13.2%) 6 (9.7%) 0.469 d

Sometimes 12 (31.6%) 13 (21.0%)
Seldom 5 (13.2%) 14 (22.6%)
Never 16 (42.1%) 29 (46.8%)

Data are presented as the mean ± standard deviation (SD) (range) or a number (%). Pain intensity, 0 (no pain) to 10 (worst pain imaginable);
a. p-Values were estimated using Student’s t-tests; b. p-Values were estimated using a chi-squared test; c. p-Values were estimated using the
Mann–Whitney U-tests; d. p-Values were estimated using Fisher’s exact tests.

4. Discussion
4.1. Main Findings

This is the first sex hormone and depression survey among Taiwan registered patients
receiving long-term opioid treatment for chronic noncancer pain. Less than one-fourth of
the patients had undergone hormone or endocrine tests before this survey. Low serum
testosterone levels were detected in 89% of women and 50% of men. Furthermore, over
60% of women and men stated reduced sexual desire, function, and satisfaction. Near
half of the patients reported a concurrent depression diagnosis. Women were more likely
to have a diagnosis of depression and severe depressive symptoms compared with men.
Strong suicide ideation (always/frequently in the past week) in 11% of all patients call our
attention to further clinical support and prevention among these registered patients.
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4.2. Prolonged Opioid Therapy and High Prescribing Rate in Taiwan

Most patients with CNCP in the current study, whether women or men, received pro-
longed opioid therapy (median 81 vs. 120 months) with a high daily MME (median 134 vs.
165 mg) and prescribed dosage (60% vs. 72%) of MME ≥90 mg/day. All patients received
opioid prescriptions from pain medicine specialists. In the United States, pain medicine
specialists provided only 8.9% of all opioid prescriptions in 2017, [27] whereas primary
care physicians (family medicine, internal medicine, general practice) provided 37.1% and
nonphysician prescribers (physician assistant, nurse practitioner) provided 19.2% [27]. In
Taiwan, each registered CNCP outpatient can only obtain opioids from one physician in a
medical center (tertiary hospital) or regional hospital (secondary hospital), not from any
physicians in primary care clinics [28,29]. Furthermore, the pharmaceutical plant of the
Taiwan Food and Drug Administration handles the import, export, manufacture, and sale
of Schedule 1 and 2 controlled drugs [30]. Patients with CNCP are strictly surveilled. The
so-called “pill mills” in the United States are less likely to be developed under Taiwan’s
narcotic regulations [13].

4.3. Chronic Pain, Depression, Suicide, and Opioid-Related Overdose Deaths

Nearly 50% of the patients in the present study reported a concurrent depression
diagnosis, and 30% of all patients were taking antidepressants or benzodiazepines. Pain
and sleep deficiency have a bidirectional relationship [31]. Furthermore, the chronic use
of opioids (>90 days) is significantly associated with an increased risk of new depression
diagnosis [32]. Chronic pain, sleep disturbance, and depression are factors in suicide and
unintentional opioid overdose deaths [5]. In 2017, prescription opioids were involved in
36% of opioid-related overdose deaths in the United States, [1] which decreased to 32%
in 2018 after immense advocacy for safer prescribing of opioids for chronic pain in the
2016 CDC guidelines [23]. However, stopping opioid treatment was associated with an
increased risk of death from overdose or suicide in the United States [33]. The hazard ratio
for patients increases with the duration of treatment from 1.67 (≤30 days of treatment
duration), 2.80 (31–90 days), 3.95 (91–400 days), to 6.77 (>400 days). Strategies to mitigate
the suicide risk in the tapering period are not addressed in the guidelines, despite being a
critical concern among patients receiving long-term opioid treatment [33].

4.4. Estrogen and Testosterone Levels

Estrogen levels in women fluctuate greatly throughout the menstrual cycle (30–800 pg/mL)
until menopause (<20 pg/mL), and in men are relatively constant (<40 pg/mL) [25]. Serum
total testosterone levels in men decline with advancing age at a rate of 1–2% per year
(i.e., a reduction of 3.2–3.5 ng/dL) from the 30s onward [34]. The prevalence of low total
testosterone levels in aging men is, on average, 20% to 30% in the United States [34] and
24% in Taiwan based on the criterion of total testosterone level <300 ng/dL [18]. Following
long-term opioid therapy (≥4 weeks), the suppression of the gonadotropin-releasing
hormone in the hypothalamic–pituitary–gonadal axis causes a luteinizing hormone, a
follicle-stimulating hormone, estradiol, and testosterone deficiencies [3]. Prolonged opioid
exposure is associated with increased rates of screening, diagnosis, and treatment for
hypogonadism [2,8]. The 2011–2012 National Health and Nutrition Examination in the
United States revealed that the incidence of low testosterone levels (<300 ng/dL) was higher
among opioid-exposed men than opioid-unexposed men (35.1% vs. 28.3%) [8]. Similarly,
opioid-exposed women had a higher incidence rate of testosterone level <30 ng/dL (82.6%
vs. 77.0%) as compared with opioid-unexposed women [8]. A meta-analysis revealed
that the prevalence of opioid-induced hypogonadism defined by sex hormone levels was
63% (95% CI, 55–70%) among 3250 patients [35]. Most of the results (99.5%) were from
testosterone tests in male patients. Only two studies were conducted on women and
reported no changes in serum estradiol levels following long-term opioid treatment [35].
In the current study, Taiwanese patients with CNCP exhibited a higher prevalence of low
serum estradiol and testosterone levels (61% and 89% in women, and 47% and 50% in men,



Int. J. Environ. Res. Public Health 2021, 18, 7837 8 of 10

respectively). Coupling biochemical findings of hormone deficiency with hypogonadal
symptoms in patients with CNCP appears to be the best strategy for refining the diagnosis
of hypogonadism and potential hormone therapies for older men and women [34].

4.5. Sexual Dysfunction

In addition to chronic pain, patients with opioid-induced hypogonadism also present
symptoms of depression, muscle wasting, and sexual dysfunction [3]. The only evidence-
based indication for testosterone therapy in women is hypoactive sexual desire disorder,
which involves a full clinical assessment and cannot be determined according to blood
testosterone level alone [36]. In the present study, less than one-quarter of Taiwanese
patients with CNCP had undergone endocrine or hormone tests before this survey, and
over 60% of women and men reported reduced sexual desire and satisfaction. Based on the
high prevalence of reduced sexual desire and function, routine screening of sex hormone
levels and sexual symptoms should be indicated for chronic pain management in Taiwan.

4.6. Limitations

This uncontrolled and nonblinded cross-sectional study has some limitations that
must be addressed. First, selection bias may exist because the participants all received
extremely prolonged opioid therapy treatment (median of 81 months in women and
120 months in men). Patients may be more compliant with opioid therapy, which would
lead to an overestimation of the effectiveness of opioids and the prevalence of opioid-
induced hormone disturbance. Nonopioid medications should be initially prescribed for
pain management. Patients with inadequate pain-relief efficacy or shorter duration of
opioid therapy are encouraged to seek interventional procedures instead of a high dose
of opioids. Second, a limited sample of 100 registered patients from the Taiwan Food and
Drug Administration was analyzed. We selected the leading nine medical centers across
Taiwan to represent the population of patients with CNCP and investigate the prevalence
of opioid-induced hypogonadism. Our findings suggest regular screening of sex hormones
among registered CNCP patients in Taiwan under the coverage of Taiwan’s National Health
Insurance program. Third, the purpose of this study was to investigate the prevalence of
opioid-induced hypogonadism rather than the opioid epidemic and prescription-related
mortality among patients in Taiwan with CNCP. Further follow-ups of these participants
would provide data on the chronic opioid therapy-related rates of dropout, suicide, or
unintentional opioid overdose deaths.

5. Conclusions

The findings from this study have implications for clinicians. Long-term opioid ther-
apy provided acceptable pain reduction and improved daily functioning among Taiwanese
CNCP outpatients. However, depression diagnosis and low sex hormone levels were
detected in over 60% of women. Furthermore, over 60% of women and men reported
reduced sexual desire and function. Regular hypogonadal screening of sex hormones and
sexual symptoms is recommended for the registered patients with CNCP in Taiwan.
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