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Objective: The purpose of this study was to help to promote a better understanding of

the male fertility preservation status in China.

Methods: In this cross-sectional survey, 1,912 healthcare providers and oncologists

were surveyed anonymously using 16 questions carried out at community oncology

practices in China from September 2018 to April 2021. 16 questions were designed

to evaluate their knowledge on male fertility preservation in cancer patients, assess the

factors they considered when deciding whether to discuss male fertility preservation with

their patients.

Results: Among the 1,912 healthcare providers (42.2% male), 1,713 (89.6%)

considered that patients with cancer should be recommended for fertility preservation.

1,264 (66.1%) respondents were aware of male fertility preservation, but only 248 (13.0%)

respondents knew the correct institutions. Whether a healthcare provide recommended

fertility preservation to their patients depended on the provider’s educational background,

professional qualifications, hospital grade, area, department, and age. Among the

healthcare providers, the three main factors for not recommending fertility preservation

for patients with cancer were lack of suitability of the patient for fertility (28.2%), lack

of knowledge of fertility preservation (28.6%), and lack of knowledge concerning the

institutes that provide fertility preservation (25.4%).

Conclusion: Despite this, healthcare providers and oncologists in China showed a

positive attitude toward fertility preservation in patients with cancer. Hence, the education

of physicians should include fertility preservation, with the aim of increasing their

knowledge and awareness. There should be more collaboration between oncologists

and reproductive medicine specialists.
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INTRODUCTION

Cancer incidence and mortality have been increasing in China,
and before 45 years of age (within the reproductive window),
the incidence rates of cancer in male and female patients were
193.2 and 241.7 per 100,000 individuals in 2015, respectively
(1). Fertility is a vital factor among reproductive-age patients
with cancer (2). Although cancer treatment often affects fertility,
patients remain unaware of this possibility unless their oncologist
informs them of the risk. Often, the physician is also unaware
of the importance of fertility to patients unless the patients
themselves bring up the topic (3). This information gap might
lead to a lack of fertility preservation (FP) in patients with cancer
undergoing fertility-compromising treatments.

The American Society of Clinical Oncology (ASCO) published
a guideline on FP for adults and children with cancer; oncologists
were recommended to discuss the possibility of infertility with
reproductive-age patients and offer referrals for FP consultation
(3–5). Although the patients may be initially focused on
their cancer diagnosis and treatment, healthcare providers are
encouraged to advise patients about the potential risk of infertility
as early as possible during the treatment process to permit a wider
range of FP options (3). Despite these guidelines, referrals by
oncologists are made inconsistently, and many reproductive-age
patients still undergo treatment without any discussion regarding
FP (6).

A study in the USA determined that <50% of US physicians
follow ASCO guidelines, which indicate that all patients of
reproductive age should be informed about FP (7). Another
survey found that most respondents agreed that a fertility
consultation should be offered to all pubertal patients with
cancer; however, only 46% pubertal male patients and 12%
pubertal female patients with cancer referred to a fertility
specialist before cancer treatment. A small-scale investigation in
Lebanon found that only 69.8% of oncologists knew about the
institute specializing in sperm cryopreservation for referral (8).
In the Netherlands, a study found that pediatric oncologists did
not possess the knowledge to sufficiently counsel these patients or
refer them frequently to a fertility specialist, although they were
well-aware of the effects on fertility of cancer treatment (9).

At present, there is a lack of relevant guidelines for fertility
preservation in cancer patients in Mainland China. Therefore,
whether clinicians recommend fertility preservation to patients
in clinical practice mainly depends on the attitude of clinicians
themselves. The practices, attitudes, and knowledge regarding
male FP among clinical healthcare providers and oncologists in
China remain unclear. In the present study, we surveyed Chinese
oncologists and clinical healthcare providers to assess the status
of male FP in patients with cancer in China. We hope that this
interpretation will help to promote increased understanding of
the status of male FP in China.

METHODS

Study Design and Population
In the present study, a cross-sectional design was used to assess
the practices, attitudes, and knowledge regarding male FP among

clinical healthcare providers and oncologists and in China. The
questionnaire was designed by oncologists and reproductive
medicine specialists, and the revised survey was piloted with a
small group of physicians to test its validity and acceptability. The
survey comprised 16 questions that aimed to assess the attitudes
of healthcare providers toward male FP, and the implementation
of these beliefs in daily clinical practice for patients with cancer
(Supplementary Figure 1). Seven questions were related to the
baseline demographics of the participants. Nine questions were
designed to evaluate their knowledge of male FP in patients with
cancer, and to assess the factors they considered when deciding
whether to discuss FP with their patients. The questionnaire was
used to survey healthcare providers and oncologists working in
the fields of internal medicine, pediatric medicine, oncological
radiotherapy, surgery, and clinical oncology in Chinese hospitals.
The participants indicated their consent to participate in the
study by completing and submitting the questionnaires.

Study Procedure
The study was performed between September 2018 and April
2021. The survey was administered via a paper questionnaire
at the Chinese Society of Clinical Oncology (CSCO) and other
Oncology Conferences.

The survey was explained briefly in the administered
questionnaire. Subjects who agreed to participate were then
prompted to complete the questionnaire. All the respondents
were recruited anonymously.

Statistical Analysis
Statistical analyses were performed using the Statistical Package
for the SPSS 19.0 (IBM Corp., Armonk, NY, USA) and SAS 9.0
(SAS Institute, Cary, NC, USA). The demographic characteristics
of the responders were described using means with standard
deviations (SD), percentages, and frequencies. Frequencies or
percentages were used to present categorical variables. To
examine the association between demographic characteristics
and the participants’ knowledge and practice, a multivariable
log-binomial regression models and chi-squared tests were
used. Adjusted prevalence ratio estimates were calculated from
the log-binomial regression model. Statistical significance was
considered at a p-value of <0.05.

The Second affiliated hospital of Nanchang University
Ethics Committee provided ethical approval for this study
(No. 2017030).

RESULTS

Sample Characteristics
A total of 3,000 questionnaires were distributed and 1980
questionnaires were collected, among which 36 questionnaires
did not answer the questions completely, 32 were for scientific
researchers or other staff who did not provide patient care, a
total of 1,912 complete and eligible questionnaires were obtained,
with a response rate of 63.73%. The demographic characteristics
of the respondents are show in Table 1. The respondents were
aged 22–59 years [mean age, 32 years (SD, 7.1 years)]; 807
respondents (42.2%) were male and 1,105 respondents (57.8%)
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TABLE 1 | Baseline characteristics of healthcare providers.

Characteristics Mean ± SD or N(%)

Total 1,912 (100%)

Gender

Male 807 (42.2%)

Female 1,105 (57.8%)

Age, median (range), y

Age distribution, y 32 ± 7.1 (22–59)

20–30 669 (34.9%)

31–40 856 (44.8%)

41–50 (16.8%)

>50 66 (3.5%)

Province

Northeast 168 (8.8%)

Heilongjiang 7 (0.3%)

Jilin 95 (5.0%)

Liaoning 66 (3.5%)

North China 239 (12.5%)

Beijing 185 (9.7%)

Tianjing 11 (0.6%)

Shanxi 8 (0.4%)

Hebei 20 (1.0%)

Inner

Mongoria

15 (0.8%)

East China 869 (45.4%)

Shanghai 269 (14.1%)

Jiangsu 73 (3.8%)

Zhejiang 104 (5.4%)

Anhui 37 (1.9%)

Fujian 84 (4.4%)

Jiangxi 273 (14.3%)

Shandong 29 (1.5%)

Central China 285 (14.9%)

Henan 90 (4.7%)

Hubei 60 (3.1%)

Hunan 135 (7.1%)

South China 245 (12.8%)

Guangdong 153 (8.0%)

Guangxi 75 (3.9%)

Hainan 17 (0.9%)

Southwest 72 (3.8%)

Sichuan 33 (1.7%)

Guizhou 19 (1.0%)

Yunnan 10 (0.5%)

Chongqing 10 (0.5%)

Northwest 34 (1.8%)

Shaanxi 13 (0.7%)

Gansu 7 (0.4%)

Ningxia 11 (0.6%)

Xinjiang 3 (0.1%)

Department

Clinical/hematological oncology 954 (49.9%)

Surgery 371 (19.4%)

(Continued)

TABLE 1 | Continued

Characteristics Mean ± SD or N(%)

Oncological radiotherapy 208 (10.9%)

Padiatric oncology 83 (4.3%)

Medicine 190 (9.9%)

Others 106 (5.5%)

Grade of hospitala

Level 3-A 1,553 (81.2%)

Level 3-B 72 (3.8%)

Level 2-A 219 (11.5%)

Level 2-B 21 (1.0%)

Others 47 (2.5%)

Professional qualifications

Chief/associate chief physician 396 (20.7%)

Attending physician 656 (34.3%)

Resident physician 356 (18.6%)

Residency standardized training 266 (13.9%)

Nurses 238 (12.4%)

Education background

Bachelor of science in medicine 630 (32.9%)

Master 906 (47.4%)

Doctor 320 (16.7%)

Others 56 (2.9%)

aHospitals in China are organized according to a 3-tier system that recognizes a hospital’s

ability to provide medical care, medical education, and conduct medical research. Based

on this, hospitals are designated as grade 1, 2 or 3. Furthermore, these three grades are

further subdivided into subsidiary levels: A, B and C.

were female. The respondents belonged to 29 provinces across
7 geographical regions (Northwest China, Southwest China,
South China, Central China, East China, North China, and
Northeast China), excluding Taiwan, Hong Kong, Macau, Tibet,
and Qinghai. Among the respondents 49.9% belonged to the
clinical/hematological oncology department and 81.2% s worked
in Level 3-A hospitals. In addition, 34.3% of the respondents were
attending physicians. With regard to educational level, 32.9%
had bachelor degrees, 47.4% had master degrees, and 16.7% had
doctoral degrees.

Knowledge, Attitudes, and Practice
Regarding Male FP in Patients With Cancer
The knowledge, attitudes, and practice regarding male FP
in healthcare providers are shown in Table 2. Most of the
respondents (1,825; 95.4%) agreed that chemotherapy and
radiotherapy may affect the fertility of patients with cancer, and
a majority of respondents (1,713; 89.6%) also believed that FP
should be recommend to patients with cancer. However, only 614
(32.1%) respondents actually recommended FP to their patients
in daily practice. We investigated the awareness regarding FP for
male patients, and found that 1,264 (66.1%) respondents were
aware of male FP, 787 (41.2%) were aware of the methods, and
only 248 (13%) were aware of the institutes/departments that
performed male FP. Knowledge of FP was primarily obtained
from the literature (45%), networks (43.7%), conferences
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(31.4%), media (32.5%), books (28.8%), and other avenues, such
as education by senior doctors (26.6%). Among the reasons for
FP recommendation to patients with cancer, the fertility needs
of the patient was the most prominent (48.3%), followed by
the notion that this constitutes appropriate health education
for patients (38.0%), and adherence to guidelines or literature
recommendations (19.7%). The three main reasons why the
respondents did not recommend FP to patients with cancer
included a lack of suitability of the patient for fertility (28.2%),
lack of knowledge regarding FP (28.6%), and ignorance of the
institutes providing FP (25.4%). All the factors that affected
the recommendation decision of the respondents are shown in
Table 2.

Univariate analyses found that factors such as educational
background, professional qualifications, hospital grade, area,
department, and age were associated significantly with the
knowledge and recommendation rate for male FP (P < 0.01;
Table 3). Male physicians had higher cognition of male fertility
preservation than female physicians (P < 0.05), but no difference
in the recommended rate of fertility preservation was observed in
clinical practice (P = 0.203). With the increasing age, knowledge
regarding male FP by physicians also increased gradually.
Doctors from the oncological radiotherapy t (46.6%) and surgery
departments (38%) appeared to have a higher recommendation
rate. The recommended rate for male FP was as high as 40.7%
in Central China, followed by Northeast China (35.7%) and
South China (35.1%). In the log-binomial regression analysis,
the respondents’ knowledge and recommendation practice was
related to department, area, Professional qualifications and
education background (P < 0.05; Table 4).

DISCUSSION

The fertility problems of patients with cancer primarily arise from
the use of chemotherapy and radiotherapy. These treatments
cause dysfunction of the gonadal glands, and can affect
reproductive health (4). Male spermatogonia are particularly
sensitive to radiation and chemotherapy (10). Thus, cancer
treatments might lead to infertility. The European Society for
Medical Oncology (ESMO) and the ASCO recommend that as
standard strategies for male FP, sperm should be cryopreserved
(4, 5). The National Comprehensive Cancer Network (NCCN)
Adolescent and Young Adult (AYA) Oncology guidelines also
suggested that the oncologists should talk to their patients about
the risk to fertility and make referrals if necessary to a center
specializing in FP (www.NCCN.org). Given the importance of
FP, other countries such as Germany (11), Japan (12), and South
Korea (13) have specific guidelines for FP in patients with cancer.
However, in China, no comprehensive guidelines regarding FP
in patients with cancer are currently established. In recent
years, patients have become more concerned about their current
reproductive health status and the potential for conceiving after
cancer treatment (14). Moreover, since the one-child policy in
China was terminated in 2015, the fertility needs of patients have
increased. Hence, according to the patient’s fertility needs, FP
should be performed as early as possible before cancer treatment.

TABLE 2 | Knowledge, attitudes, and practices toward male fertility preservation

among oncologists and healthcare providersa.

Number (%)

Are you aware of chemotherapy and radiotherapy threat patients’ fertility?

No 87 (4.6%)

Yes 1,825 (95.4%)

Are you aware of male fertility preservation?

No 648 (33.9%)

Yes 1,264 (66.1%)

Do you know how to preserve male fertility?

No 1,125 (58.8%)

Yes 787 (41.2%)

Do you know where to refer patients for male fertility preservation?

No 1,664 (87.0%)

Yes 248 (13.0%)

Have you ever recommended patients to fertility preservation?

No 1,298 (67.9%)

Yes 614 (32.1%)

Do you think it is necessary to recommend fertility preservation to cancer patients?

No 199 (10.4%)

Yes 1,713 (89.6%)

How do you know about fertility preservation?

Books 551 (28.8%)

Literature 861 (45.0%)

Conference 601 (31.4%)

Media 622 (32.5%)

Network 837 (43.7%)

Others 510 (26.6%)

Why do you recommend fertility preservation to patients?

Provide appropriate health education for patients 727 (38.0%)

Patients have fertility needs 924 (48.3%)

Guide or literature recommendation 376 (19.7%)

Reduce medical disputes 237 (12.4%)

Others 176 (9.2%)

Why do not you recommend fertility preservation to patients?

Patients have no fertility needs 408 (21.3%)

Lack of suitability of the patient for fertility 540 (28.2%)

Fertility preservation will delay the timing of patient treatment 392 (20.5%)

Fertility preservation will add extra psychological stress to patients 237 (12.4%)

Increase the tension between doctors and patients 120 (6.3%)

I am too busy to recommend fertility preservation to patients 86 (4.5%)

My hospital has no fertility preservation department 331 (17.3%)

I don’t understand fertility preservation 546 (28.6%)

I don’t know where to perform fertility preservation 485 (25.4%)

Others 136 (7.1%)

aA total of 1,912 valid questionnaires were obtained. Frequencies and percentage were

used to describe various demographic characteristics of the study participants.

However, we know little about the practices and attitudes of
oncologists regarding FP of their patients.

As far as we know, the present study was the first large-
scale survey to examine the practices attitudes, and knowledge
among oncologists and healthcare providers in China regarding
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TABLE 3 | Univariate analysis of male fertility preservation cognition and practice by different characteristics of respondents [N (%)]a.

Variable Are you aware of male FP? Do you know how to Have you ever recommended

preserve male fertility? patients to FP?

No Yes χ
2 P No Yes χ

2 P No Yes χ
2 P

Gender Male 807 239 (29.6) 568 (70.4) 11.39 0.001** 444 (55.0) 363 (45.0) 8.41 0.032* 535 (66.3) 272 (33.7) 1.62 0.203

Female 1,105 409 (37.0) 696 (63.0) 681 (61.6) 424 (38.4) 763 (69.0) 342 (31.0)

Age 20–30 669 306 (45.7) 363 (54.3) 69.45 0.000** 478 (71.4) 191 (28.6) 83.19 0.000** 530 (79.2) 139 (20.8) 79.96 0.000**

31–40 856 249 (29.1) 607 (70.9) 470 (54.9) 386 (45.1) 562 (65.7) 294 (34.3)

41–50 321 82 (25.5) 239 (74.5) 156 (48.6) 165 (51.4) 167 (52.0) 154 (48.0)

>50 66 11 (16.7) 55 (83.3) 21 (31.8) 45 (68.2) 39 (59.1) 27 (40.9)

Department Clinical/hematological oncology 954 313 (32.8) 641 (67.2) 58.56 0.000** 554 (58.1) 400 (41.9) 108.65 0.000** 644 (67.5) 310 (32.5) 69.23 0.000**

Surgery 371 143 (38.5) 228 (61.5) 235 (63.3) 136 (36.6) 230 (62.0) 141 (38.0)

Oncological radiotherapy 208 33 (15.9) 175 (84.1) 79 (38.0) 129 (62.0) 111 (53.4) 97 (46.6)

Pediatric oncology 83 21 (25.3) 62 (74.7) 40 (48.2) 43 (51.8) 60 (72.3) 23 (27.7)

Medicine 190 87 (45.8) 103 (54.2) 135 (71.1) 55 (28.9) 165 (86.8) 25 (13.2)

Others 106 51 (48.1) 55 (51.9) 82 (77.4) 24 (22.6) 88 (83.0) 18 (17.0)

Area Northeast 168 60 (35.7) 108 (64.3) 33.73 0.000** 113 (67.3) 55 (32.7) 15.61 0.016* 108 (64.3) 60 (35.7) 17.48 0.008**

North China 239 52 (21.8) 187 (78.2) 140 (58.6) 99 (41.4) 169 (70.7) 70 (29.3)

East China 869 339 (39.0) 530 (61.0) 530 (61.0) 339 (39.0) 619 (71.2) 250 (28.8)

Central China 285 85 (29.8) 200 (70.2) 145 (50.9) 140 (49.1) 169 (59.3) 116 (40.7)

South China 245 80 (32.7) 165 (67.3) 136 (55.5) 109 (44.5) 159 (64.9) 86 (35.1)

Southwest 72 17 (23.6) 55 (76.4) 40 (55.6) 32 (44.4) 49 (68.1) 23 (31.9)

Northwest 34 15 (44.1) 19 (55.9) 21 (61.8) 13 (38.2) 25 (73.5) 9 (26.5)

Grade of hospital Level 3-A 1,553 501 (32.2) 1,052 (67.7) 13.58 0.009** 887 (57.1) 666 (42.8) 19.55 0.001** 1,034 (66.6) 519 (33.4) 9.92 0.042*

Level 3-B 72 25 (34.7) 47 (65.2) 37 (51.4) 35 (48.6) 47 (65.3) 25 (34.7)

Level 2-A 219 90 (41.1) 129 (58.9) 151 (68.9) 68 (31.1) 163 (74.4) 56 (25.6)

Level 2-B 21 12 (57.1) 9 (42.9) 17 (81.0) 4 (19.0) 17 (81.0) 4 (19.0)

Others 47 20 (42.6) 27 (57.4) 33 (70.2) 14 (29.8) 37 (78.7) 10 (21.3)

Professional qualification Chief/Associate chief physician 396 93 (23.5) 303 (76.5) 106.79 0.000** 179 (45.2) 217 (54.8) 97.10 0.000** 205 (51.8) 191 (48.2) 118.60 0.000**

Attending physician 656 162 (24.7) 494 (75.3) 338 (51.5) 318 (48.5) 414 (63.1) 242 (36.9)

Resident physician 356 142 (39.9) 214 (60.1) 241 (67.7) 115 (32.3) 254 (71.3) 102 (28.7)

Residency standardized training 266 135 (50.8) 131 (49.2) 194 (72.9) 72 (27.1) 226 (85.0) 40 (15.0)

Nurse 238 116 (48.7) 122 (51.3) 173 (72.7) 65 (27.3) 199 (83.6) 39 (16.4)

Education background Bachelor 630 244 (38.7) 386 (61.3) 35.90 0.000** 400 (63.5) 230 (36.5) 27.40 0.001** 457 (72.5) 173 (27.5) 19.69 0.000**

Master 906 308 (34.0) 598 (66.0) 532 (58.7) 374 (41.3) 614 (67.8) 292 (32.2)

Doctor 320 68 (21.3) 252 (78.8) 152 (47.5) 168 (52.5) 187 (58.4) 133 (41.6)

Others 56 28 (50.0) 28 (50.0) 41 (73.2) 15 (26.8) 40 (71.4) 16 (28.6)

aChi-squared Test to predict the influence of demographic characteristics on participants’ knowledge and practice of the three questions “are you aware of male FP,” “Do you know how to preserve male fertility,” and “Have you ever

recommended patients to FP”.

*p < 0.05.

**p < 0.01.
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TABLE 4 | Log-binomial regression models analysis of male fertility preservation cognition and practice by different characteristics of respondents.

Are you aware of male FP? Do you know how to Have you ever recommended

preserve male fertility? patients to FP?

PRa (95% CI) P-value PRa (95% CI) P-value PRa (95% CI) P-value

Age

20–30 Reference — Reference – Reference –

31–40 1.158 (1.048–1.280) 0.004 1.343 (1.134–1.593) 0.001 1.189 (0.957–1.480) 0.120

41–50 1.080(0.944–1.233) 0.260 1.255 (0.989–1.586) 0.059 1.190 (0.891–1.590) 0.239

>50 1.191 (1.007–1.237) 0.028 1.611 (1.221–1.823) 0.001 0.980 (0.646–1.435) 0.919

Sex

Male Reference – Reference – Reference –

Female 0.978 (0.922–1.038) 0.466 0.985 (0.889–1.090) 0.768 1.110 (0.977–1.257) 0.112

Department

Clinical/hematological oncology Reference – Reference – Reference –

Medicine 0.896 (0.880–0.900) 0.004 0.721 (0.707–0.740) 0.001 0.369 (0.247–0.522) 0.000

Oncological radiotherapy 1.080 (1.069–1.447) 0.003 1.245 (1.218–1.262) 0.000 1.266 (1.073–1.472) 0.003

Pediatric oncology 1.004 (0.985–1.007) 0.943 1.030 (1.013–1.046) 0.761 0.663 (0.451–0.911) 0.021

Surgery 0.944 (0.923–0.946) 0.040 0.852 (0.841–0.860) 0.015 1.090 (0.934–1.261) 0.261

Others 0.910 (0.902–0.926) 0.070 0.664 (0.645–0.689) 0.004 0.537 (0.337–0.787) 0.004

Area

Northeast Reference – Reference – Reference –

North China 1.108 (1.093–1.214) 0.031 1.219 (0.951–1.588) 0.129 0.747 (0.572–0.979) 0.032

East China 0.977 (0.971–1.059) 0.611 1.243 (1.007–1.580) 0.057 0.824 (0.672–1.033) 0.075

South China 1.060 (1.045–1.576) 0.286 1.452 (1.141–1.881) 0.003 0.969 (0.759–1.249) 0.805

Central China 1.103 (1.094–1.361) 0.062 1.620 (1.295–2.074) 0.000 1.250 (0.999–1.589) 0.058

Northwest 0.889 (0.853–0.982) 0.304 1.125 (0.670–1.691) 0.612 0.664 (0.341–1.097) 0.163

Southwest 1.139 (1.129–1.143) 0.059 1.403 (1.002–1.918) 0.039 0.878 (0.587–1.249) 0.496

Grade of hospital

Level 3-A Reference – Reference – Reference –

Level 3-B 0.951 (0.788–1.096) 0.545 1.018 (0.785–1.251) 0.882 0.984 (0.691–1.310) 0.921

Level 2-A 0.875 (0.775–0.973) 0.021 0.740 (0.596–0.899) 0.004 0.788 (0.612–0.989) 0.051

Level 2-B 0.638 (0.349–0.951) 0.074 0.456 (0.152–0.930) 0.081 0.616 (0.205–1.258) 0.282

Others 0.858 (0.647–1.054) 0.215 0.706 (0.428–1.033) 0.119 0.671 (0.357–1.073) 0.150

Professional qualifications

Chief and associate chief physician Reference – Reference – Reference –

Attending physician 1.056 (0.962–1.160) 0.264 1.073 (0.905–1.273) 0.421 1.055 (0.962–1.160) 0.264

Resident physician 0.854 (0.732–0.991) 0.042 0.755 (0.575–0.981) 0.040 0.854 (0.732–0.991) 0.042

Residency standardized training 0.701 (0.579–0.845) 0.000 0.644 (0.462–0.888) 0.008 0.701 (0.579–0.845) 0.000

Nurse 0.734 (0.618–0.864) 0.000 0.648 (0.482–0.857) 0.003 0.734 (0.618–0.864) 0.000

Education background

Bachelor of science in medicine Reference – Reference – Reference –

Master 1.169 (0.962–1.123) 0.345 1.043 (0.919–1.188) 0.524 1.040 (0.890–1.223) 0.624

Doctor 1.099 (1.010–1.199) 0.030 1.112 (0.959–1.291) 0.159 1.104 (0.917–1.330) 0.294

Others 0.961 (0.716–1.188) 0.757 1.049 (0.639–1.528) 0.830 1.640 (1.059–2.035) 0.008

PR, prevalence ratio; 95% CI, 95% confidence intervals.
aThe main effect of only one independent variable on the dependent variable was analyzed in each model, and the other independent variables were set as covariables and included in

the analysis. The bold values mean p < 0.05.

of FP in patients with cancer. The level of knowledge among
oncologists with regard to FP was unsatisfactory, only 66.1% of
oncologists reported that they were aware ofmale FP. In addition,
the NCCN guidelines specify that cryopreservation of sperm for
male patients with cancer is a standard FP method. However,

fewer than 40% of physicians could describe these methods.
Furthermore, as far as specific sites of FP were concerned, 87%
of respondents admitted that they were unaware of the institutes
specializing in male FP. Only 32.1% of respondents declared
that they had recommended a patient with cancer for FP in
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daily clinical practice. In the USA, 98% of oncology physicians
said they usually discussed the issue of future fertility with their
patients and 97% had referred patients with fertility questions to
a specialist (15).

This result suggests inadequate discussions regarding male
FP in China and the lack of knowledge concerning FP would
indicate a training gap. Many participants in this survey had
never received any FP-related training, and 45% of participants
only knew about FP through the literature. However, we are
encouraged by the foundation of the China Society for Fertility
Preservation (CSFP), which held its first congress on FP in
Hainan in 2017. This represents a major platform to improve
FP-related training and the promotion of information exchange
among Chinese oncology professionals. Meanwhile, the Chinese
Medical Doctor Association also published the first Chinese male
fertility preservation consensus.

The present study identified that individuals currently
undergoing standardized residency training, were less aware
of FP. The reasons might be the lack of education regarding
FP in their training, their short period of clinical experience,
and a tendency to follow the recommendation of a senior
physician rather than actively communicate with the patient
about FP. Therefore, we recommend that in China, further
fertility-related education should be developed and delivered
to oncologists. In addition, we also recommend that the
importance of FP should be emphasized and standardized in
medical education. It is worth mentioning that oncological
radiotherapy physicians had the highest awareness of FP,
followed by clinical/hematological oncology and pediatric
oncologists. However, general medical practitioners, including
those involved in the fields of gastroenterology, respiratory
medicine, nephrology, and cardiovascular medicine, had the
lowest awareness, and also had the lowest recommendation
rate. Therefore, although these general medical practitioners
encounter patients with cancer in clinical practice, their
awareness of FP for such patients was weak. Therefore, further
training programs for fertility-related issues should developed
and provided to other departments, not just oncologists,
in China.

We also found that there were significant differences in the
recommendation rate and awareness of FP among physicians in
different areas of China. These differences could be related to
the importance of sperm banks to male FP in different areas.
In China, sperm banks are the only institutions for male FP.
On April 11, 2017, the National Health and Family Planning
Commission of China issued the “List of Medical Institutions
Approved for Human Sperm Banks.” According to the list,
Mainland China has 27 human sperm banks. Oncologists in
North, South, and Central China had a higher recommendation
rate and awareness of FP. The Human Sperm Bank of the
National Research Institute for Family Planning in Beijing, China
(CNHSB), is in Northern China and has been offeringmale FP for
more than 10 years. However, from July 2006 to December 2017,
only 145 male patients with cancer patients underwent sperm
cryopreservation, only 9.7% (14 out of 145) of patients returned
to use their cryopreserved sperm for assisted reproduction
technology (ART), and the rate of patients who had a baby was
71.4% (10 out of 14) as of June 2018 (16). The Human Sperm

Bank of Reproductive & Genetic Hospital of CITIC-Xiangya in
Hunan, which is in Central China, was the first Hunan human
sperm bank to open in China (1981). Although oncologists in
Central China had highest rate of recommendation of FP, only
97 male patients with cancer underwent sperm cryopreservation
from February 2004 toMarch 2015 (17). The Guangdong Human
Sperm Bank is in South China, in which 288 male patients with
cancer underwent sperm cryopreservation from June 2003 to
June 2016 (18). Therefore, in China, communication between
Human Sperm banks and oncologists needs to improve.

In the present survey, we assessed the difficulties encountered
by healthcare providers and patients with cancer with regard
to FP issues. The main reason for the non-recommendation
of FP to patients by respondents is the perception that the
patient is unsuitable for fatherhood (28.39%). Nevertheless,
research suggests that the children born to cancer survivors
have no significantly increased risk of developing congenital
anomalies resulting the mutagenic cancer treatment applied
to their parent (19). A systematic review reports the sperm
cryopreservation and reproductive outcome in male cancer
patients, the aggregated rate of use of cryopreserved semen was
8%, the rate of patients who used their frozen semen and achieved
parenthood 49% (20). So “cancer patient is not suitable for
fertility” is misleading, cancer patients have a good chance of
maintain their reproductive potential and lead a normal and
fulfilled family life with a healthy child. “I am not aware of FP”
and "I do not know where FP is performed” were the other two
major reasons for the non-recommendation of FP. Moreover,
like most oncologists, 20.69% of the respondents were concerned
that FP would delay timely cancer treatment. However, sperm
cryopreservation is an effective method of FP for male patients,
which does not delay timely cancer treatment. Hence, a lack of
understanding of FP by oncologists is a major reason for the
lack of provision of timely and effective FP recommendations in
patients with cancer. In the future, knowledge regarding male FP
should be enhanced among oncologists by providing systematic
training programs. In addition, we should consider setting up
an insurance system to cover the cost of FP technologies, and
consumer laws related to FP should be revised if necessary.
However, these oncologists had a positive attitude despite their
lack of knowledge of FP, 89.6% of respondents believed that
patients with cancer should be recommended to receive FP.
Therefore, more FP training in China will be required in
the future.

There are some limitations associated with the present study,
including the unbalanced sample size. The survey population
comprised a higher ratio of clinicians working in Level 3-A
hospitals, which could have resulted in self-selection bias (i.e.,
an increased willingness to participate in the study). Moreover,
we may have been more likely to receive a response from
clinicians who are interested in this area. In some provinces, the
sample size was relatively small, which might have resulted in
unrepresentative findings. Nevertheless, this was the first study
to evaluate the practices, attitudes, and knowledge related to FP
in clinicians in China. This study provides important information
that can be applied to improve overall knowledge of FP, and could
be used to produce educational materials and design training
courses for clinicians.
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CONCLUSIONS

In conclusion, Chinese oncologists and healthcare providers
have a positive attitude regarding FP for patients with cancer.
However, they lack knowledge regarding FP techniques and
the institutes specializing in these procedures. Hence, FP
should be included in the medical education curriculum to
increase knowledge and awareness among young physicians.
Furthermore, there are no comprehensive guidelines on FP for
various cancers in China; therefore, oncologists and reproductive
medicine specialists should work collaboratively to develop such
guidelines for Chinese patients with cancer and should attempt
to improve the awareness of FP guidelines among healthcare
providers. Additional conferences on FP in patients with cancer
should be held, and reproductive medicine specialists should
be invited to offer special lectures at such conferences, thus
enhancing the communication between the two disciplines.
Meanwhile, there should be more communication between
human sperm bank providers and oncologists. The findings of
the present study reveal the similarities and differences between
Western countries and China in terms of patients’ reproductive
rights and may be applicable to other Asian countries.
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