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Abstract

Background: The growth of adolescents is affected by economic development
and education levels. We investigated the first spermatorrhea age of adolescents
in urban area and in rural area of Jiangsu province, China. Methods: The data
were obtained through anonymous questionnaire by using cross-sectional me-
thods. From May 2016 to March 2017 in Jiangsu province, China, a total of 2131
Han nationality students were enrolled in cluster. The survey was contained
date of birth, age, grade, age of first spermatorrhea and how long ago of the first
spermatorrhea, all data were analyzed by Prism 8.0. Results: The questionnaire
accounted for response was 97.3%, and the effective rate was 96.3%. The mean
age of first spermatorrhea was (13.7 £ 1.5) years old, which included 13.6 + 1.4
years in urban and 13.9 * 1.5 years in rural. The first spermatorrhea occurred
in the fifth and sixth grade primary school, and 1, 2, 3 grades of junior high
school were 3.5%, 13%, 27.4%, 28.5% and 15.1%, respectively. There was 62.3%
of first spermatorrhea occurred in summer. The rate of spermatorrhea with
natural occurrence accounted for 95.1%, and with active accounted for 4.9%.
Conclusions: Compared with rural area, the age of the first spermatorrhea of
males in urban area is significant earlier. The adolescent’s first spermatozoa
were mostly occurred in summer. The relevant physical and reproductive edu-
cation should be started from the third grade of primary school. The reproduc-
tive health education should be carried out when the youth are 7 years old.
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1. Introduction

The important period for children to adults is adolescences [1]. During the pe-
riod of adolescence, skeletal muscles grow rapidly, brain neuron structure and the
function are initially perfected, and the fecundity is gradually matured [2]. Puberty
development is influenced by individual genes, environmental factors, and eco-
nomic and social levels. The level of maturity is evident in different countries, re-
gions, races, and individuals. Even in the same region, different economic and
cultural have different ages of maturity [3]. The growth and mental health of
adolescents are affected by economic development and education levels [4]. Qiu
investigated 3786 male college students in Jiangsu showed that 68.78% expe-
rienced their first spermatorrhea at the age of 12 - 15 [5]. Li surveyed 367 boys
aged 8 - 15years found that the average age at the first spermatorrhea was
12.15 years, and prenatal androgen exposure may relate to the first spermatorr-
hea [6]. In women, menarche is an obvious sign when puberty is launched. In
men, a sign of maturity in male puberty is semen urine or acquired premature
ejaculation. Compared with women, men’s nocturnal emission has the hallmark
of menstrual menarche. However, the discovery and determination of the first
spermatorrhea were certain inaccuracy. Hence, our project compared the adoles-

cents first spermatorrhea age in urban area and in rural area of Jiangsu, China.

2. Method
2.1. Survey Object and Defining Sample Size

From May 2016 to March 2017, the survey included males from 1 primary
school, 3 middle schools and 3 junior high schools in Jiangsu, China. Our
project is planning two independent means of basic physiological parameters of
adolescences which is continuous data, to investigate the first spermatorrhea age
by a predetermined age of 15 (J'= 15). For a two-tail significance test, with 80%
power and 5% level of significance, z, value is 1.96 and 2z = 0.842 [7]. Assume
that the data sampled are normally distributed, equal variance for both com-
pared groups and equal numbers in each group. The sample size is 142 in each
group showed in Figure 1. The study was approved by the institutional ethics
review committee of Northern Jiangsu People’s Hospital and the consents were

obtained from study participants was written.

2.2. Data Acquisition

2.2.1. Cross-Sectional Stratified Cluster Methods
The paper and electronic questionnaire were unified by using national science

_ o (Z,+2,)8:2
n= 2 . ]

(1.96+0.84)15

n=2] - ]? =142 in each group

Figure 1. Sample size formula for the first spermatorrhea age means.
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and technology basic work project. The questionnaire was examined and ap-
proved by the consulting experts and the guiding group. Standard operation
procedure (SOP) included the training of investigators, investigation process
and post-investigation data processing. All of the information was registered in
information management platform system and recorded on files. The anonym-

ous questionnaire was randomly filled out number.

2.2.2. Questionnaire Filling

The questionnaire was included the date of birth, years of survey, age, grade, first
spermatorrhea (years, months) and how long ago the first spermatorrhea oc-
curred. There were a total of nine indicators to investigate the puberty develop-
ment, such as grade, age, distribution, season and state of occurrence in the first
spermatorrhea. The age of the first spermatorrhea was accurate in the month
and quarter by self-reported participants. Adolescents with normal physical ex-
ercise activities, development and good health were included, but excluded
non-Han nation males, blanked of spermatorrhea information, information with
special disease were obvious influence growth and development, refusal ques-

tionnaires with logical errors or inaccurate.

2.3. Control Variables

The obtained questionnaire was verified in parallel and data screening through
logical judgment by two researchers, clarified and submitted to two investiga-
tors. When the data is heterogeneity, the third researcher was needed to partici-
pate into the discussion to clarify. The data was entered by the third researcher
checked out and determined the logical verification information. The analysis

should be consistent with accurately and logically determined information.

2.4. Statistical Analysis

According to the area of life, the survey data was obtained to meet the requirements
by dividing into in urban area group and in rural area group. But when the house-
hold registration did not match the residence, we chose the main living place of
residence grouping by principle. The unit of the age of the first spermatorrhea
was month. Average mid-month calculation, survey accuracy is 1 month (error
control in £1 month). All data were used by Prism 8.0 for ANOV A and T-TEST.

3. Results
3.1. Survey Situation

A total of 2335 questionnaires was sent out, and 2274 questionnaires were col-
lected, the recovery rate was 97.4%. The effective data questionnaire was 2192,
included 2131 Han nationality and 61 other nationalities, the effective question-

naire rate was 96.4%.

3.2. Survey Object General Situation

Analysis of 2131 survey success questionnaires, among the respondents Han
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male height, weight, body mass index (BMI) urban area are higher than rural
area (P < 0. 05). The basic physiological indicators are shown in Table 1.
3.3. Age of First Spermatorrhea

The data showed that the first time the male spermatorrhea is (13.7 + 1.4) years
old; 13.6 £ 1.4 years in urban and 13.9 + 1.5 years in rural. Compared the age of

first spermatorrhea, urban is earlier than rural, P = 0.01, Table 2.

3.4. Distribution of Age at the Time of First Spermatorrhea

The earliest first spermatorrhea is 7.8 years old and 18.3 years old is the oldest. The
time of first spermatorrhea occurred in the 13 and 14 years old, which the urban is
28.4% and 28.8%, rural is 23.0% and 27.2%, respectively, Table 3 and Table 4.

3.5. Seasonal Distribution of the First Spermatorrhea

The occurrence of the first nocturnal emission was counted in spring, summer,
autumn and winter. Both urban and rural males are highest frequency of first
spermatorrhea in summer (>50%), but winter was the least (<10%), Table 5.

3.6. Emission Nocturnal Occurs in All Grades

The age of the first spermatorrhea showed that the second and the third the
grades in middle school had reached 73.8% and 89.1% (Table 6), which was
consistent with Table 3 and Table 4.

Table 1. Basic physiological parameters.

Urban area Rural area P value

Number of cases 1589 542
Age 16.5+ 1.3 144+28 <0.00**
Height (cm) 173.4+7.2 164.7 £13.2 <0.00**
Weight (kg) 64.0 £ 12.3 57.2+16.7 <0.00**
BMI (kg/m?) 21.3+3.7 20.7 +4.2 <0.00**

All were significant at p < 0.001 compared between urban and rural area, **significant at P < 0.00.

Table 2. Distribution of the age of first spermatorrhea in household registration.

Urban area Rural area P value
Cases 1589 542
Age (months) 173.4+7.2 164.7 £13.2 0.70
Age (years) 13.6 £ 1.4 139+ 1.5 0.01*

*significant at P < 0.01compared between urban and rural.

Table 3. The age of first spermatorrhea of distribution (%).

Case 7 8 9 10 11 12 13 14 15 16 17 18

Urban 1170 0.1 02 02 15 37 127 284 288 144 77 22 0.1
Rural 265 00 00 08 0 26 140 230 272 181 98 45 0.0
Total 1435 01 01 03 13 35 13.0 274 285 151 81 26 0.1
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Table 4. Cumulative of the age of first spermatorrhea (%).

Case 7 8 9 10 11 12 13 14 15 16 17 18

Urban 1170 0.1 03 04 20 56 184 468 756 900 97.7 99.9 100

Rural 265 00 0.0 08 08 34 174 404 675 857 955 100 100

Total 1435 0.1 02 05 1.8 53 184 451 738 89.1 973 999 100

Table 5. The first spermatorrhea distribution of seasons (case %).

Case Spring Summer Autumn Winter
Urban 1170 297 (25.4) 600 (51.3) 206 (17.6) 67 (5.7)
Rural 265 42 (15.8) 169 (63.7) 31 (11.6) 23 (8.9)
Total 1435 339 (23.6) 769 (53.6) 237 (16.5) 90 (6.3)
Table 6. The first spermatorrhea of grade distribution.
Elementary school Middle school High school
Case 2 3 4 5 6 1 2 3 1 2 3
Urban 1170 04 08 16 6.2 78 267 367 18.2 1.4 0.1 0
Rural 265 0 20 84 177 108 145 289 149 2.8 0 0
Total 1435 04 1.0 29 8.3 8.3 244 353 176 1.6 0.1 0

3.7. State at the Time of the First Spermatorrhea

1435 out of 2131 males showed the status of the first spermatorrhea occurred. There
were 1365 with nighttime sleep (natural spermatorrhea) (95.1%), 13 males with
natural spermatorrhea (0.9%), and 46 males with masturbating behavior (3.2%).
Simultaneously, with regarding to sexual activity, when the first spermatorrhea, 5
males (0.4%) with others (friends, classmates) and 6 males in sexual activity (0.4%).

4. Discussion

Adolescent development is not only an important period in the adolescent stage,
but also has physical health, mental health and self-awareness in adulthood im-
portant influence of life [8]. Basic physiological parameters were related to ado-
lescent development, including the development of adolescent health education
and service strategies providing support [9]. There are less studies of male pu-
berty and the age of first spermatorrhea in China. But existing reports are in
survey design, data collection and the quality control of methodologies had li-
mited description, or a methodological bias in the accuracy of the conclusion [5]
[10] [11]. Therefore, it is imperative to establish standards of data collection and
specifications of implementation during the investigation.

Our research is the first time reported the first occurrence of nocturnal emis-
sion in urban area and rural area of Jiangsu province. The data showed that the

mean age of the first spermatorrhea was 13.7 years old, and area the first sper-
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matorrhea age in urban is significant earlier than in rural area. The age of the
first spermatorrhea had reached 89.1% in the third year of middle school, and
mostly occurred in summer. The earliest first spermatorrhea is 7.8 years old. The
most of nocturnal emission has emerged from wet dreams, and 4.9% of the total
males with active situation including sexual related activity. To guarantee the
comparability of data collected from different regions and different ages, the da-
ta was carried out in accordance with the uniform requirements of the national
investigations and became part of national physiological database [9] [12].

Males have a quick physical development of brain function, spirit, behavior,
and physiologic function in puberty, but their reproduction knowledge is not yet
fully matched their development [13]. Regardless of the number or individual
height development peak, the first spermatorrhea of male puberty development
was major in the 13 - 15 years old in each group [2]. Zhang found that sperma-
torrhea was significantly decreased in the observation males, but there was no
significant difference in the age of the first spermatorrhea [14]. Health educa-
tion, self-enhancement should be in the sixth grade, to adolescent health educa-
tion protection, contraception, sexually transmitted diseases [6] [15]. Su re-
ported that early menarche adolescent girls positively relates to bullying victimi-
zation and perpetration [16], which suggested early puberty predicts involve-
ment in school bullying. It calls for joint attention from schools, families and the
community to establish special research and education on sexual health. The
content of reproductive health education for male adolescent should be included
contraception. A limitation was that male physiological parameters in our study
were based on self-reported data from the participants; longitudinal studies are
needed to clarify the relationship between basic physiological parameters and the

first spermatorrhea age in urban area and in rural area.

5. Conclusion

In conclusion, the mean first spermatorrhea age was 13.6 years in urban and 13.9
years in rural, and the age of the first spermatorrhea of males in urban area is sig-
nificant earlier than rural area. The first spermatorrhea age had reached 89.1% in
the third years in middle school, which mostly occurred in summer. 0.4% males
had the first spermatorrhea with sexual activity, and the earliest first spermatorr-
hea is 7.8 years old. Therefore, their sexual health calls for schools provide health
education services which are compatible with age and physical development to

promote the healthy, scientific and sustainable development of adolescents.
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Abbreviations

SOP: Standard operation procedure; BMI: Body Mass Index.

Survey of Chinese Male Physiological and the First
Spermatorrhea Age

This survey is an integral part of the basic data on the development of national
scientific strategy. Please be sure to complete it truthfully (required for each
space). Thank for your cooperation.

1) Date of birth Year __ Month ___ Age __ Nationality ___

2) Grade High school ___ grade; Junior high school ___ grade; Primary
school grade

3) Father’s Nationality __, Mother’s Nationality _

4) Height __ cm, Weight ___ Kg,

5) Household registration: 1 = Urban; 2 = Rural; Residence: 1 = Urban; 2 =
Rural

6) If you haven’t spermatorrhea, you do not need to fill the items in the
below (please tick V)

Note: The age below is the legal age = actual age (please convert the age ac-
cording to the virtual age of local custom)

7) The first spermatorrhea: Age _ , how many years ago __ (please
carefully consider your age of the first spermatorrhea)

8) The season is: (please tick V) (1) Spring (2) Summer (3) Autumn (4) Winter

(If it is not clear, it can be inferred according to the weather was cold or hot).

9) When it happened, what grade was it: (Please select, mark O)

Primary school (grade) 2 3 4 5 6; Junior high school (grade) 1 2 3; High school
(grade) 123

10) Your first sperm discharge/spermatorrhea occurred in which of the
following situations? (Single choice) (Please select and tick V)

1 = Sleeping at night: natural spermatorrhea (during non-wake sleep)

2 = Nap: natural nocturnal emission (during non-wake sleep)

3 = In awake state: self-active behavior (such as masturbation/masturbation,
stimulation/rubbing, etc.)

4 = When with friends, classmates, partners, others (playing, touching, inti-
macy, etc.)

5 = When had sexual activity (during sexual activity with a clear purpose)
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