www.nature.com/scientificreports

scientific reports

OPEN

W) Check for updates

Comparison of economic burden

of disease and quality of life

In patients with premature
ejaculation and erectile dysfunction

Yao Fu?, Junbo Zhao?, Wenjin Zhang3™ & Hailiang Du?

To compare the economic burden of disease and quality of life in patients with premature ejaculation
(PE) and erectile dysfunction (ED). A convenience sampling method was used, and self-designed
general information questionnaire, disease economic burden questionnaire, and SF-12 quality of life
questionnaire were used to investigate 494 patients with ED and 285 patients with PE who attended a
tertiary hospital in Taiyuan City from October 2021 to May 2023, and the relevant data were analysed
using SPSS26.0 statistical software. The direct, indirect, intangible, and total economic burdens of
the two groups were compared, and the differences were statistically significant (P < 0.05), and the
direct, indirect, intangible, and total economic burdens of ED patients were higher than those of PE
patients; the scores of the two groups in the dimensions of PF (physical function), RP (role physical),
RE (role emotion), and MH (mental health) as well as in the MCS (mental component score), and overall
quality of life scores, the differences were statistically significant (P < 0.05), with ED patients having
lower quality of life scores than PE patients. Compared with PE patients, ED patients have a heavier
economic burden of disease and lower quality of life, suggesting that the government and relevant
departments of society should pay attention to the economic burden of disease and quality of life of
ED patients and take appropriate measures to improve them.
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Premature ejaculation (PE) and erectile dysfunction (ED) are the most common sexual dysfunctions in men. PE
is mainly defined as ejaculation that often or always occurs before or within approximately 1 min after vaginal
penetration (primary premature ejaculation) or a significantly shorter intravaginal ejaculatory latency of less
than 3 min (secondary premature ejaculation) from the time of first sexual intercourse, and is always or almost
impossible to control and delay ejaculation, and is accompanied by negative physical and psychological effects,
such as distress, anxiety, frustration, and low self-esteem'. ED is defined as the inability of the penis to achieve
or maintain a sufficient erection for satisfactory sexual intercourse with onset greater than three months, and
can be categorised mainly as organic, psychological and mixed ED?. The prevalence of PE and ED has been
increasing in recent years, and studies have shown that the global prevalence of PE in men is as high as 20-30%°,
and the prevalence of ED is as high as 10-48%%*°. In addition, PE and ED are often combined®. Several evidence
and meta-analysis studies showed that the comorbidity of ED and PE could be up to 50%’. However, PE and
ED have never been considered as a unified clinical disorder before. Colonnello, E. et al.3 proposed and defined
a new classification of clinical disorders of subclinical PE (SPE) and loss of control of erection and ejaculation
(LCEE) as a way to improve the clinical management of PE and comorbidities in men. The economic burden of
disease refers to the sum of economic losses and consumed resources brought by disease, disability (incapacity)
to the society, family, and patients’, including direct, indirect, and intangible economic burdens. The etiology of
PE and ED is complex, the treatment cycle is long, and it has a chronic lifelong characteristic. Moreover, their
treatment modalities are complex, causing a serious disease burden for patients; Meanwhile, the majority of men
take sexual ability, sexual function as a manifestation of their masculinity, and once suffering from PE or ED,
they may suffer from physical, psychological, partner, social, and economic blows'®!!, which seriously threaten
their physical and mental health and quality of life. Milenkovic U et al.!> have shown that the treatment of ED
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is extremely complex. And because the rising cost of healthcare due to ED poses a serious threat to the viability
of the healthcare system, healthcare payers will resort to excluding certain treatments from insurance coverage
to cope with the rising costs. This will undoubtedly significantly increase the burden of disease for people with
ED. In addition, a global burden of disease study showed that in the United States, overall work productivity
impairment was approximately 2.11 times greater for men with ED than for men without ED; men with ED had
higher rates of absenteeism and work productivity loss compared to men without ED'*!. Besides, men with PE
and ED have reduced quality of life!>!®. Balon, R'. showed that men with PE had better overall health than men
with ED, and the numbers of burdened individuals would be higher in the lower age cohort of patients with PE
compared to the same age cohort of men with ED.

Currently, most studies on PE and ED focus on disease diagnosis and treatment, emotional and psychological
aspects, and there are fewer comparative studies on the economic burden of disease and quality of life of patients
with PE and ED. Therefore, the purpose of this study is to conduct a comparative analysis of the current situation
of the economic burden of disease and quality of life of patients with PE and ED in order to understand the
current situation of the economic burden of disease and quality of life of patients with PE and ED, and to provide
a reference basis for the decision-making departments of medical and health care to improve the relevant social
security system.

Materials and methods
General information
A questionnaire survey of ED patients and PE patients attending a tertiary hospital in Taiyuan City, Shanxi
Province, China, from October 2021 to May 2023 was conducted using convenience sampling. Inclusion criteria:
(1) Meet the clinical diagnostic criteria of PE or ED'®!% The cases involved in this article were diagnosed as
PE or ED by a male physician through history questioning, physical examination, laboratory tests, and special
investigations. Laboratory tests included serological tests and sex hormone tests, etc. Special tests include
erectile nerve examination, nocturnal penile distension test (NPTR) or audio-visual stimulation penile stiffness
test (AVSS), and ultrasound. (2) Age> 18 years old; (3) Voluntary cooperation with the survey, cognitive and
behavioral ability is intact. Exclusion criteria: (1) those who did not cooperate during the survey and had a low
response rate; (2) those who had a combination of PE and ED diseases; (3) those who had cognitivg) dysfunction.
o a/zéﬂQ(l*ﬂ)' In
the formula, N is the sample content. i is the estimate of the overall rate. § is the permitted error, which is the
difference between the sample rate and the overall rate. Referring to the relevant studies of Chinese scholars,
in which the survey results showed that the prevalence of ED in Chinese men was 43.4%, and the prevalence
of PE was 9.5%°?!. The test level a=0.05, p0.05/2=1.96, and the permitted error §=0.05. Sample is needed
to take into account the possibility of incomplete data, low response rate, and unqualified information in the
survey process, and increase the sample size by 20 per cent. After calculation, the sample size of PE and ED can
be obtained as 158 and 452 cases respectively. A total of 285 PE patients and 494 ED patients were effectively
investigated in this study respectively, indicating an adequate sample size.

The study was approved by the Ethics Committee of Shanxi University of Traditional Chinese Medicine
(2022LL095), and the subjects volunteered to participate in the study and signed an informed consent form. This
study was conducted based on the Declaration of Helsinki.

This is a cross-sectional survey study and the sample size formula used is as follows: N =

Methods and scales

Methods of investigation

After obtaining informed consent from the patients, a self-designed general information questionnaire, a
questionnaire on the economic burden of disease, and the SF-12 Quality of Life Questionnaire were used to
survey the patients.

Survey questionnaire

General information questionnaire: specifics include age, domicile, marriage status, education status, occupation,
combined disease (combined disease mainly refer to the presence or absence of hypertension, diabetes mellitus,
dyslipidaemia, prostatitis, prostatic hyperplasia, and other sexual dysfunction disorders in addition to PE and
ED), personal monthly income, and receiving treatment time (receiving treatment time is mainly the time the
patient has spent treating the disease or controlling its progression through medication, surgery, psychological
and physical therapy from the first visit for the disease to the present).

Disease economic burden questionnaire: the specific content includes relevant outpatient costs, travel
costs, food and accommodation costs, nutritional costs, and the number of days missed by the patient and
accompanying staff. Among them, the direct economic burden in this study consisted of direct medical costs
(consultation and treatment costs, laboratory and examination costs, and drug costs) and direct non-medical
costs (travel, accommodation, food and nutritional costs), which were calculated using the distribution modeling
method??; the indirect economic burden consisted of lost wages for patients and their companions, which were
calculated using the human capital method?*; The intangible economic burden refers to the pain, sorrow and
inconvenience suffered by patients and their family members as a result of the disease and the resulting reduction
in the quality of life or other costs incurred as a result of related illnesses caused by the disease®®; in this study,
intangible economic burden was assessed using the willingness-to-pay method and the competitive bidding
method?.

SF-12 Quality of Life Survey Scale?: the scale consists of two parts, Physical Component Score (PCS) and
Mental Component Score (MCS), including 12 entries and eight dimensions, which are General Health (GH),
Physical Function (PF), Role Physical (RP), Bodily Pain (BP), Mental Health (MH), Vitality (VT), Social Function
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(SF), and Role Emotion (RE). The PCS total score was calculated from four entries, GH, PE, RP, and BP, and the
MCS total score was calculated from four entries, SE, RE, MH, and VT. Scale scores were calculated according
to a uniform standard, and the range of scores for each latitude was 0-100, with higher scores indicating higher
quality of life.

Statistical analysis
SPSS26.0 statistical software was used to perform relevant descriptive analysis, t-test, and x2 test on the data, and
P <0.05 indicated that the difference was statistically significant.

Results

Comparison of general data of patients with PE and ED

A total of 285 PE patients with a mean age of (33.90 +8.37) years and 494 ED patients with a mean age of
(33.11+8.19) years were collected in this study; as shown in Table 1, the differences between the two groups
were statistically significant in terms of education status, personal monthly income, knowledge of sexual and
reproductive health, friends, family support, occupational/partner relationship stress, and receiving treatment
time (P<0.05); the differences were not statistically significant in terms of age, domicile, marriage status,
occupation, and combined disease (P> 0.05).

Comparison of the economic burden of disease in patients with PE and ED

As shown in Table 2, the direct economic burden for PE patients was 1901.41 (1309.88, 3973.88) yuan, the
indirect economic burden was 1058.20 (793.65, 1587.30) yuan, the intangible economic burden was 2000.00
(800.00, 4500.00) yuan, and the total economic burden was 6719.40 (4154.64, 10241.22) yuan. As shown
in Table 3, the direct economic burden for ED patients was 3583.31 (1740.39, 11235.72) yuan, the indirect
economic burden was 1587.30 (793.65, 3174.60) yuan, the intangible economic burden was 4500.00 (2000.00,
8500.00) yuan, and the total economic burden was12717.68 (6512.97, 22493.61) yuan. As shown in Table 4, the
direct, indirect, intangible, and total economic burdens of the two groups were all statistically significant when
compared (P <0.05), and the direct, indirect, intangible, and total economic burdens of ED patients were higher
than those of PE patients.

Comparison of quality of life between PE and ED patients

As shown in Table 5, PE patients had the highest scores on the PF dimension (86.05+21.92) and the lowest
scores on the GH dimension (42.02+14.38), and ED patients had the highest scores on the PF dimension
(93.22+15.75) and the lowest scores on the RE dimension (31.38 +28.08). The scores of PE, RP, RE, and
MH dimensions, as well as MCS and overall quality of life scores, were statistically significant in both groups
(P<0.05); and the scores of PF dimensions in PE patients were lower than those in ED patients, and the scores
of RP, RE, and MH dimensions, as well as MCS and overall quality of life scores in PE patients were higher than
those in ED patients; and the quality of life scores in PE patients were higher compared with those in ED patients
were higher. There was no statistically significant difference in the scores of GH, BP, VT, SF dimensions and PCS
scores between the two groups of patients (P> 0.05).

Discussion

General condition of patients with PE and ED

The results of this study showed that most of the patients in both groups were located in the age range of 18-39
years old, and most of them were young patients, accounting for about 80% of the patients. And most of the
patients in the two groups are married. It shows that with the accelerated pace of modern life, the pressure
on men from work, family and society gradually increases, which makes male sexual dysfunction diseases
gradually show a younger trend, and more and more young men suffer from sexual dysfunction diseases®”25.
In addition, this study showed that the educational level of PE patients was equally distributed among junior
high school and below (21.4%), high school or junior college (22.1%), college (28.1%), and bachelor’s degree
and above (28.4%), whereas the educational level of ED patients was mainly concentrated in bachelor’s degree
and above (36.6%). Studies have shown that a lack of sexual and reproductive health knowledge can cause men
to deny their sexuality, repress erectile reflexes and sexual urges, and thus cause ED?. The percentage of ED
patients with bachelor’s degree and above in this study was higher than that of PE patients though. However,
the percentage of PE patients with better sexual and reproductive health knowledge status was 16.5%, which
was significantly higher than that of ED patients (13.4%). In addition, another study of sexual and reproductive
health literacy among 1946 college students found that male college students generally had lower levels of sexual
and reproductive health knowledge than women®. It shows that many men are not too concerned about sexual
health in their daily life. Their sexual and reproductive health knowledge education is insufficiently acquired.
And they have less knowledge and understanding of sexual and reproductive health knowledge and sexual
dysfunction diseases.

Economic Burden of Disease in patients with PE and ED

The prevalence of male sexual dysfunction has been on a gradual rise in recent years, and more and more men
are facing the threat of PE or ED. PE, ED belongs to the chronic male diseases, the course of the disease is long,
easy to recur, in the short term can not be cured, the need for long-term adherence to medication. In addition
PE, ED may also have an impact on men’s work productivity, attendance and activity impairment!>!43!, causing
serious disease burden and existential stress to patients and their families. The results of this study showed
that the mean total economic burden of PE patients was 8717.95 yuan, which accounted for 8.5% and 21.5%
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Variable PE patients (n=285) | ED patients (n=494) ‘ t/x? ‘ P
Age
18-29 100 (35.1) 186 (37.7) 0.866 0.834
30-39 127 (44.6) 218 (44.1)
40-49 42 (14.7) 63 (12.8)
>50 16 (5.6) 27 (5.5)
Domicile
Town 113 (39.6) 192 (38.9) 0.046 0.829
Village 172 (60.4) 302 (61.1)
Marriage status
Married 176 (61.8) 327 (66.2) 1.557 0.212
Unmarried / divorced / widowed | 109 (38.2) 167 (33.8)
Education status
Junior school and below 61 (21.4) 115 (23.3) 8.163 0.043
High school 63 (22.1) 85(17.2)
Post-secondary 80 (28.1) 113 (22.9)
College and above 81 (28.4) 181 (36.6)
Occupation
Institution staff / civil servants 18 (6.3) 49 (9.9) 6.619 0.157
Company staff 90 (31.6) 164 (33.2)
Laborer 46 (16.1) 73 (14.8)
Self-employed 52(18.2) 64 (13)
Others 79 (27.7) 144 (29.1)
Combined disease
No 209 (73.3) 372 (75.3) 0370 | 0.543
Yes 76 (26.7) 122 (24.7)
Personal monthly income
<3000 yuan 31(10.9) 88 (17.8) 11.016 0.012
3001-5000 yuan 113 (39.6) 206 (41.7)
5001-10,000 yuan 117 (41.1) 176 (35.6)
>10,000 yuan 24 (8.4) 24 (4.9)
Sexual and reproductive health knowledge
Poor 35(12.3) 108 (21.9) 11.380 0.003
Common 203 (71.2) 320 (64.8)
Better 47 (16.5) 66 (13.4)
Friends and family support
Few 44 (15.4) 7 (1.4) 267.844 | <0.001
Common 123 (43.2) 22 (4.5)
Good 61 (21.4) 212 (42.9)
Full support 57 (20.0) 253 (51.2)
Career/partnership stress
None 8(2.8) 5(1.0) 23.462 | <0.001
Small 17 (6.0) 17 (3.4)
Common 154 (54.0) 204 (41.3)
Big 106 (37.2) 268 (54.3)
Receiving treatment time
0-6 months 84 (29.5) 321 (65.0) 94.541 | <0.001
7-11 months 85(29.8) 64 (13.0)
12-24 months 52(18.2) 59 (11.9)
>24months 64 (22.5) 50 (10.1)

Table 1. Comparison of general information of PE patients and ED patients [ n(%) ].

of the per capita gross domestic product (102,922) and per capita disposable income (40,597) of Taiyuan City,
Shanxi Province, China, in 2022, respectively. The mean total economic burden of ED patients was 16,840.04
yuan, which accounted for 16.4% and 41.5% of the gross domestic product per capita (102,922) and disposable
income per capita (40,597)%? in Taiyuan, Shanxi Province, China, in 2022, respectively; And when comparing
the total direct, indirect, intangible, and economic burdens of the two groups, PE patients were lower than ED
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Items Lowest value | Highest value | M(P25,P75) X+S

Direct economic burden 312.76 25294.15 1901.41(1309.88, 3973.88) | 3131.85+ 3042.36
Indirect economic burden 264.55 5291.00 1058.20(793.65, 1587.30) 1267.59+816.17
Intangible economic burden | 300.00 20000.00 2000.00(800.00, 4500.00) 3115.61+2575.23
Total economic burden 2027.06 36956.13 6719.40(4154.64, 10241.22) | 8717.95+6859.09

Table 2. Annual average economic burden of PE patients (Chinese, yuan).

Items Lowest value | Highest value | M(P25,P75) X+S

Direct economic burden 526.26 69996.09 3583.31(1740.39, 11235.72) | 8492.10+ 10888.27
Indirect economic burden 264.55 10846.55 1587.30(793.65, 3174.60) 2340.25+2095.11
Intangible economic burden | 300.00 20000.00 4500.00(2000.00, 8500.00) 6007.69+4767.57
Total economic burden 2027.06 85519.89 12717.68(6512.97, 22493.61) | 16840.04+13883.26

Table 3. Annual average economic burden of ED patients (Chinese, yuan).

Items PE patients ED patients VA P
Direct economic burden 1901.41 (1309.88, 3973.88) 3583.31 (1740.39, 11235.72) | —8.322 | < 0.001
Indirect economic burden 1058.20 (793.65, 1587.30) 1587.30 (793.65, 3174.60) —6.756 | <0.001

4500.00 (2000.00, 8500.00) | —8.293 | < 0.001
6719.40 (4154.64, 10241.22) | 12717.68 (6512.97, 22493.61) | —9.599 | < 0.001

(
Intangible economic burden | 2000.00 (800.00, 4500.00)
(

Total economic burden

Table 4. Comparison of disease economic burden between PE and ED patients [Chinese, yuan, M(P25,P75)].

Items PE patients (n=285) | ED patients (n=494) |t P

GH 42.02+14.38 43.83+13.78 —1.738 0.083
PF 86.05+21.92 93.22+15.75 —5.282 | <0.001
RP 59.82+45.29 53.95+34.73 2.027 0.043
RE 47.37+45.79 31.38+28.08 6.040 | <0.001
BP 85.47+22.90 84.26+24.75 0.675 0.500
VT 46.46+15.58 48.26+13.95 -1.661 0.097
MH 64.28+22.15 48.28+12.25 12.982 | <0.001
SF 48.56+17.75 46.64+17.78 1.453 0.147
PCS 68.34+18.98 68.81+17.71 -0.347 0.728
MCS 51.67+18.20 43.64+12.15 7.367 | <0.001
Total Score | 60.00 +16.69 56.23+12.95 3.512 | <0.001

Table 5. Comparison of quality of life scores between PE and ED patients (X+S, score).

patients, indicating that ED patients faced a more severe economic burden of disease than PE patients. This
study showed that the population of ED patients with incomes of 5001 yuan to 10,000 yuan and 10,000 yuan
or more accounted for 35.6% and 4.9% of the population, respectively, which were less than that of PE patients
(41.1% and 8.4%). This suggests that the population of ED patients in this study had lower income than PE
patients; In addition, the percentage of ED patients in this study who received a treatment cycle of less than six
months was 65%, which was more than that of PE patients (29.5%), and the percentage of patients who received
a treatment cycle of more than two years was 10.1%, which was lower than that of PE patients (22.5%). However,
the financial burden of disease for ED patients is still higher than that for PE patients, probably because ED
involves higher costs of examination, medication, and treatment than PE, which leads to a heavier financial
burden of disease for ED patients.

Quiality of life of PE and ED patients

Several global studies have shown that sex is an important part of a man’s life*3. Once a man suffers from sexual
dysfunction, the quality of his sexual life, sexual health and sexual harmony between partners are seriously
undermined, and the relationship between husband and wife and family stability are seriously threatened. At
the same time, under the influence of traditional culture and gender roles, men’s self-esteem is undermined
and they are prone to negative psychology, such as feelings of shame, inferiority, anxiety and depression. These
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create a huge burden of thought and mental stress on men, thus causing serious damage to men’s psychosocial
and emotional health and quality of life***. The results of this study showed that both groups of patients had
the highest scores on the SF-12 scale in the PF dimension, probably because most of the patients in both groups
were young patients with their own physiological functioning. In addition, the SF-12 scale scores in the RP, RE,
and MH dimensions as well as the MCS and overall quality of life scores were higher in PE patients than in ED
patients, suggesting that the quality of life of ED patients was lower than of PE patients. This study showed that the
percentage of ED patients with high occupational/partner relationship stress was 54.3%, which was significantly
higher than that of PE patients (37.2%). This may be due to the fact that ED is defined as the inability of the penis
to become sufficiently erect to effectively enter the vagina to accomplish a satisfying sexual encounter. While
PE means that the patient can have an erection and can enter the vagina smoothly, although the time is shorter,
the man can help the woman to reach orgasm by doing good foreplay such as kissing and stroking, so that both
parties can obtain sexual satisfaction®. As a result, ED patients face greater partner relationship stress compared
to PE patients. This is because they are afraid that their poor state of sexual functioning will not be sufficient to
complete their sexual life, which will trigger their partner’s contempt, ridicule, dissatisfaction and even leaving'®;
it also shows that although the percentage of good and full support from friends and family is higher in ED
patients (42.9% and 51.2%) than in PE patients (21.4% and 20%), however, their stigma, psychological stress,
and burden of self-feeling are heavier, so their quality of life is lower.

In addition, this study has certain limitations. For example, the sample size of PE and ED patients obtained
from this study was relatively small; the sample sampling range was limited; and there were varying degrees of
recall bias among the patients regarding the treatment process and the specific costs associated with the disease
over a one-year period.Therefore, the sample size will be further expanded in the future and a more in-depth
study will be conducted through a large-scale social face questionnaire to better serve the clinic.

Conclusion

In summary, patients with ED have a greater economic burden of disease and lower quality of life than patients
with PE. This prompts the government and society to optimize the relevant support and protection system, and
to consider including male sexual dysfunction diseases in the coverage of outpatient-related medical insurance,
so as to alleviate patients’ financial burden of disease; at the same time, colleges and universities have increased
the number of courses on sexual and reproductive health, and society has strengthened publicity and education
to optimize the environment; in addition, clinical medical personnel should also be timely to patients and
their partners on sexual dysfunction disease, sexual health-related knowledge information for popularization
of science and education. Help patients to establish a good sexual cognition, to face “sex” with a positive and
healthy attitude, seek medical help in time, eliminate negative emotions. This will enhance self-efficacy and
psychological adjustment ability, and improve patients’ quality of life.

Data availability
The data that support the findings of this study are available from the corresponding author upon reasonable
request.
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