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Relationship of the lunar
 cycle with Down’s
syndrome screening and its effects
Kun Yan, MSa,∗ , Juan Men, MSb, Yang Wang, BSa, Lanjun Zhong, BSa

Abstract
The present study aimed to analyze the positive rate of Down syndrome in second-trimester pregnant women in 1 lunar cycle and
calculate variation coefficients of daily person numbers and daily positive rates in this population so as to explore the relationship of
the lunar cycle with Down syndrome screening and its effects.
Data and laboratory results of 51,450 second-trimester pregnant women who underwent Down syndrome screening between

May 2013 and June 2017 of the Chinese lunar calendar were collected. The patients were allocated into groups according to the time
period of the lunar cycle based on the start date of their last menstruation. In the Chinese lunar calendar, 1 lunar cycle is divided into
eight time periods. The positive rate of Down syndrome in pregnant women with the same start date of last menstruation and
changes in their variation coefficients of daily person numbers and daily positive rates were analyzed.
The findings displayed the lowest positive rate of Down syndrome in the group of pregnant women who had the start date of last

menstruation within the full-moon time period. The greatest variation coefficients of daily person numbers and daily positive rates
were also found in the same group.
The study showed that the moon indeed affected pregnant women, and the effect reached the peak by the full moon. The effect

interfered with the body homeostasis of pregnant women to a certain degree. Therefore, the relationship of the lunar cycle with Down
syndrome screening reflected the interaction of the moon with the homeostasis of pregnant women.

Abbreviations: AFP = alpha fetoprotein, fb-hCG = free b human chorionic gonadotropin.
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1. Introduction

Studies of the moon and life aspects have attracted adequate
attention in China and overseas.[1–5]Medical studies explored the
relationship of the lunar cycle with cardiovascular disease, acute
coronary event, gastrointestinal bleeding, rare extreme mania,
and aggressive behavior.[6–10] Correlative studies covered the
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relationship of the lunar cycle with human delivery, birth, and
birth frequency,[11–17] and also the relationship between the
moon, lunar cycle, and menstrual cycle.[18,19] On the basis of
previous studies, this study aimed to explore the relationship of
the lunar cycle with Down syndrome screening in pregnant
women using a combination of descriptive and explorative
strategies. The study proved that the lunar cycle somehow
affected Down syndrome screening, thereby highlighting the
significance of calculating the risk rate during Down syndrome
screening to further improve its accuracy and hence guiding
clinical practice.
2. Materials and methods

Down syndrome screening is a prenatal test used to measure
serum AFP (alpha fetoprotein) and fb-hCG (free b human
chorionic gonadotropin) levels in the second-trimester pregnancy
and calculate the risk rate based on factors such as age and
gestational week. The detection rate could reach 60%–80%. It is
a simple and noninvasive method feasible for large-scale
screening among pregnant women. The screening result is a
probability reflecting the risk rate of pregnant women carrying a
fetus with Down syndrome. The dividing line of risk rate is 1/270,
with >1/270 defined as positive.
This study analyzed nearly 5 years (the Chinese lunar calendar

51 months vs the Gregorian calendar 50 months) of Down
syndrome screening data and relevant information from
singleton pregnancy in the second trimester (14 weeks and 0
days to 21 weeks and 6 days) of 51,450 individuals. These data
were generated by the Cytogenetics Laboratory of Gansu
Provincial People’s Hospital Testing Center (Lanzhou City,
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Table 1

Positive rates of 8 B time period groups in accordance with the lunar cycle.

New
moon

New
moon–waxing

crescent interval
Waxing
crescent

Waxing
crescent–full
moon interval

Full
moon

Full
moon–waning

crescent interval
Waning
crescent

Waning
crescent–new
moon interval

Positive number 476 346 468 332 454 463 461 437
Total number 7030 5212 6881 5077 7094 6926 6900 6330
Positive rate in each group 6.77% 6.64% 6.80% 6.54% 6.40% 6.68% 6.68% 6.90%

The time period of each groups referred to: new moon - lunar 28th, 29th, 1st, and 2nd in lesser lunar months while lunar 29th, 30th, 1st, and 2nd in greater lunar months; New moon-waxing crescent interval –
lunar 3rd, 4th, and 5th; waxing crescent – lunar 6th, 7th, 8th, and 9th; waxing crescent-full moon interval – lunar 10th, 11th, and 12th; full moon – lunar 13th, 14th, 15th, and 16th; Full moon-waning crescent
interval – lunar 17th, 18th, 19th, and 20th; waning crescent – lunar 21st, 22nd, 23rd, and 24th; waning crescent-new moon interval – lunar 25th, 26th, and 27th in lesser lunar months while lunar 25th, 26th,
27th, and 28th in greater lunar months.

Figure 1. Line chart derived from Table 1.

Yan et al. Medicine (2020) 99:52 Medicine
China) from May 2013 to intercalary June 2017 of the Chinese
lunar calendar (June 2013 to July 2017 of the Gregorian
calendar). The maternal serum samples were collected by the
hospital from Lanzhou City and adjacent regions. In nearly 5
years (2013–2017), the laboratory consistently adopted Down
syndrome screening double test to measure the risk rate of fetal
Down syndrome in second-trimester pregnancy (14 weeks and 0
days to 21 weeks and 6 days). The biochemical analysis was
conducted using a Thales Simplicity II time-resolved fluorescence
immunoassay system (Guangzhou Fenghua Bioengineering Co.,
Ltd, China) and its corollary reagents.
First, data were collected and allocated into groups. As the

Chinese lunar calendar was applied in this study, the start dates of
last menstruation recorded in data sets were first converted from
the Gregorian calendar to the Chinese lunar calendar. Next, the
pregnancy data with the same start date of last menstruation were
allocated into the same group. Therefore, 1506 days of 51
months gave rise to 1506 groups (named dataset A to differ from
the other dataset). Next, each month was divided by 4 important
time lines in the Chinese lunar calendar. They were the new
moon, waxing crescent, full moon, and waning crescent. The new
moon referred to the first lunar date of a month, with the
characterization of the invisible moon; the waxing crescent was
roughly the lunar 8th; the full moon was the lunar 15th; and the
waning crescent was about the lunar 23rd. Each day of the 4 time
lines plus the prior 2 days and following 1 day were regarded as 1
time period, which comprised 4 days; the remaining interval
naturally formed 4 time periods, which comprised 3 to 4 days.
Therefore, eight time periods were generated. Finally, 1506 A
groups from data of 51 months were accordingly divided into 8
time periods, giving rise to another 8 data groups (named dataset
B to differ fromA). Then the last menstrual period starting date of
that’s 51 months of data is converted into the corresponding
Gregorian calendar, removing those months in which the
conversion of the Gregorian calendar to the lunar calendar
results in a loss of days. We obtained the data of the beginning
date of the last menstruation of 48 months in the Gregorian
calendar. This group of data will be the control group C, which
will also be divided into 8 large groups according to similar
grouping method as group A (for convenience of distinction,
these 8 large groups are named as Group D), and the 31st day in
the Gregorian calendar will be put into I group in Group D.
This study consisted of 4 steps. In the first step, positive

numbers and total numbers were analyzed according to the lunar
calendar in eight B time period groups from June 2013 to
intercalary June 2017 of the Chinese lunar calendar (June 2013 to
2

July 2017 of the Gregorian calendar, 51months), and the positive
rate of each of eight B time period groups was calculated by
dividing the former with the latter. Also, the change trend of
positive rates was studied. The results showed the lowest positive
rate of 6.40% in the full-moon time period group and the highest
of 6.90% in the waning crescent–new moon interval (the end of
the month) group, with a value difference of 0.005 (Table 1).
Next, a line chart was plotted according to Table 1, in which the
lunar cycle was matched with eight B time period groups. It more
clearly displayed the lowest positive rate in the full-moon time
period group and the highest positive rate in the waning crescent–
new moon interval (the end of the month) group (Fig. 1). In the
same way, the total positive number and total number of each
group in the 8 D groups were counted, and the total positive rate
was obtained by dividing the total positive number by the total
positive number (Table 2). The changing trend of the total
positive rate was observed, and it was found that there was no
minimum value in the period corresponding to the full moon
group according to the Gregorian calendar statistics, as shown in
(Fig. 2)
The time period of each group referred to the following: new

moon, lunar 28th, 29th, 1st, and 2nd in lesser lunar months,
while lunar 29th, 30th, 1st, and 2nd in greater lunar months; new
moon–waxing crescent interval, lunar 3rd, 4th, and 5th; waxing
crescent, lunar 6th, 7th, 8th, and 9th; waxing crescent–full moon
interval, lunar 10th, 11th, and 12th; full moon, lunar 13th, 14th,
15th, and 16th; full moon–waning crescent interval, lunar 17th,



Table 2

Positive rates of 8 D time period groups in accordance with the Gregorian calendar.

I II III IV V VI VII VIII

Positive number 469 342 441 347 466 443 388 468
Total number 6595 5000 6173 5206 7012 7187 5966 7468
Positive rate in each group 7.11% 6.84% 7.14% 6.67% 6.65% 6.16% 6.50% 6.27%

The time period of each groups referred to: group I - Gregorian calendar 29th, 30th, 1st, and 2nd; group II– Gregorian calendar 3rd, 4th, and 5th; group III –Gregorian calendar 6th, 7th, 8th, and 9th; group IV–
Gregorian calendar 10th, 11th, and 12th; group V– Gregorian calendar 13th, 14th, 15th, and 16th; group VI–Gregorian calendar 17th, 18th, 19th, and 20th; group VII–Gregorian calendar 21st, 22nd, 23rd, and
24th; group VIII–Gregorian calendar 25th, 26th, 27th, and 28th.

Yan et al. Medicine (2020) 99:52 www.md-journal.com
18th, 19th, and 20th; waning crescent, lunar 21st, 22nd, 23rd,
and 24th; and waning crescent–new moon interval, lunar 25th,
26th, and 27th in lesser lunar months, while lunar 25th, 26th,
27th, and 28th in greater lunar months.
In the second step, the numbers of pregnant women with the

same start date of last menstruation in each of A groups were
analyzed according to each B time period group, and the standard
deviations and variation coefficients were calculated for each B
time period group. The results showed the highest variation
coefficient 0.7661 in the full-moon time period group, with a
difference of 0.119 between the highest and the lowest values
(Table 3). Next, the variation coefficients of eight B time period
groups, as listed in Table 2, were used to plot a line chart, in
which the lunar cycle was matched with the eight B time period
groups. The line chart showed the highest variation coefficient in
A groups within the full-moon time periods, for the same start
date of last menstruation (Fig. 3). In the same way, the standard
deviation and coefficient of variation of group D were counted,
and it was found that there was no peak value in the period
corresponding to the full moon group according to the Gregorian
calendar statistics (Table 4) (Fig. 4).
In the third step, the numbers of pregnant women with the

same start date of last menstruation and the numbers of pregnant
womenwith positive Down syndrome screening were analyzed in
each of A groups according to eight B time period groups, and the
positive rates were calculated. Subsequently, the standard
deviations, means, and variation coefficients of positive rates
in each of 8 B time period groups were analyzed, which consisted
of all positive rates in A groups. The results demonstrated the
highest variation coefficient of 0.9144 in the full-moon time
period group; the difference between the highest and lowest was
Figure 2. Line chart derived from Table 2.
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0.167. The variation coefficients of eight B time period groups, as
listed in Table 5, were applied to a line chart, matching with the
lunar cycle. It displayed the highest variation coefficient of
positive rates of all A groups within the full-moon time period
group (Fig. 5). In the same way, the standard deviation and
coefficient of variation of group D were counted, and it was
found that there was no peak value in the period corresponding to
the full moon group according to the Gregorian calendar
statistics (Table 6) (Fig. 6).
In the fourth step, the SPSS Statistics 17.0 software was used to

statistically analyze the variation coefficients of the positive rates
of Down syndrome and numbers of pregnant women with the
same start date of last menstruation in eight B time period groups.
First, the Shapiro–Wilk test proved the normal distribution of
both variants (Sig >0.05). Pearson correlation analysis reflected
no statistical correlation of both variation coefficients (r=0.671
and P=0.068; Table 4) (Table 7).

3. Results

This study collected and sorted data and laboratory results of
51,450 singleton pregnant women who underwent Down
syndrome screening in the second trimester (14 weeks and 0
days to 21 weeks and 6 days), spanning 51 lunar months (50
Gregorian months) of nearly 5 years, from May 2013 to June
2017 of the Chinese lunar calendar (June 2013 to July 2017 of the
Gregorian calendar). These data were allocated into 1506 groups
according to the Chinese lunar date and further classified into
another 8 groups of lunar time periods. The positive rates of
Down syndrome in pregnant women with the same start date of
last menstruation and variation coefficients of their daily
numbers and daily positive rates were analyzed and compared
between the eight B time period groups to explore the specific
relationship of the lunar cycle with Down syndrome screening,
thereby postulating the effect of the moon on Down syndrome
screening.
The results of the eight B time period groups demonstrated the

lowest positive rate of 6.40% in the full-moon time period group
(considering the start date of last menstruation) and the highest of
6.90% in the waning crescent–new moon interval (the end of the
month) group, with the value difference of 0.005. It was rational
to postulate that, compared with other pregnant women, those
who had the start date of last menstruation within the full-moon
lunar cycle would have a lower probability of carrying a fetus
with Down syndrome. Meanwhile, the results of the eight B time
period groups showed that the variation coefficient of the
numbers of pregnant women with the same start date of last
menstruation was the highest of 0.7661 in the full-moon time
period group. Hence, it was presumed that, compared with other
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Figure 3. Line chart of 8 variation coefficients of B time period groups derived
from Table 3.
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pregnant women, the variation of daily numbers caused by
certain factors was greater in women with the start date of last
menstruation within the full-moon lunar cycle and the influencing
factor was likely the moon. In this study, data from the Gregorian
calendar starting date of the last menstrual cycle were used as the
control group, and the same statistics were carried out. However,
the same data change trend did not appear in the period
corresponding to the full moon (i.e., the full moon) group, which
proved that such a change trend would only appear when the
statistics were made based on the lunar calendar.
This study also analyzed the variation coefficients of positive

rates in pregnant women with the same start date of last
menstruation. The results of the eight B time period groups
demonstrated the highest of 0.9144 in the full-moon time period
group. Therefore, the variation of daily positive rates reached the
highest in pregnant women with the start date of last
menstruation within the full-moon lunar cycle. This phenomenon
was caused by some influencing factors, which could be the moon
or changes in daily numbers of pregnant women with the start
date of last menstruation within the full-moon lunar cycle. This
hypothesis was evaluated in the fourth step of this study by
conducting the correlation analysis of the variation coefficient of
person numbers with the variation coefficient of the positive rates
of Down syndrome in pregnant women who had the same start
date of last menstruation. No statistical correlation was detected
between 2 variation coefficients (r=0.671, P= .068), indicating
that the change in daily numbers of pregnant women with the
same start time of last menstruation caused no change in the
variation of daily positive rates. Therefore, it was presumed that
the moon could be the influencing factor for a greater variation of
daily positive rates in the full-moon time period group. the full
moon had an effect on the number of pregnant women with the
same start date of last menstruation and their positive rates of
Down syndrome, respectively,leading to the highest monthly
values of both.
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4. Discussion

The conclusions and hypothesis were confirmed by applying a
very specific grouping method, which was different but based on
5
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Figure 4. Line chart of 8 variation coefficients of D time period groups derived
from Table 4.
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previous studies. The participants were allocated into different
groups according to the start lunar date of last menstruation
recorded in Down syndrome screening data. As the Chinese lunar
calendar reflects the lunar cycle, four important lunar time lines
were adopted to divide each month: new moon, waxing crescent,
full moon, and waning crescent. This grouping method favored
data analysis and processing, and had a unique study vision. This
study explored the effect of the moon on Down syndrome
screening from 2 perspectives. In the first step, data of 51 months
were sorted and analyzed, demonstrating the lowest positive rate
of Down syndrome in the full-moon lunar cycle out of eight B
time period groups. It indicated that the moon was involved in or
affected pregnant women carrying a fetus with Down syndrome
to a certain degree, and its effect reached the peak by the full
moon. In the second step, the variation coefficients of numbers of
pregnant women with the start date of last menstruation in the
same time period were analyzed, and the variation coefficients of
their positive rates of Down syndrome were calculated. The
results demonstrated that both variation coefficients reached the
highest in the full-moon time period group, indicating the greatest
variation and changes in this group. Therefore, it was postulated
that the moon acted as an interference factor, interfering with the
original variation in both data and achieving the maximum
significance in the full-moon lunar cycle.
5. Conclusions

This study proved that the moon indeed affected pregnancy,
reaching the peak by the full moon. However, this effect was mild
and could be measured only after the long-term accumulation of
relevant data. Moreover, based on these results, it was postulated
that since pregnant women had their own homeostasis,
pregnancy-relevant measurements would fluctuate around a
certain value in some time periods. If the moon affected pregnant
women, their body homeostasis would resist it to preserve the
original balance. Hence, the measurements at this time point
would display more fluctuation around a certain value. The
variation coefficients of numbers of pregnant women with the
start time of last menstruation in the full-moon time period and
the variation coefficients of their positive rates of Down
syndrome were the highest out of the eight B time period groups,
indicating the greatest variations and changes. These data
reflected that the moon interfered with the body homeostasis
of pregnant women, reaching the peak by the full-moon lunar
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Figure 5. Line chart of variation coefficients of 8 B time period groups derived
from Table 5.
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Yan et al. Medicine (2020) 99:52 Medicine
cycle. This studymainly observed and analyzed the changes in the
comprehensive external data, including numbers of pregnant
women, their positive rates of Down’s syndrome, and variation in
daily positive rates of Down syndrome, without organizing and
analyzing specific laboratory data, such as AFP and fb-hCG. Risk
rate of this experiment is to detect pregnant women serum AFP
and fb-hCG levels, coupled with the gestational week (from the
day of the last menstrual period to the day of blood samples
collected), weight, age and other data, calculated by a specific
formula. the AFP and fb-hCG levels will change with the progress
of the pregnancy process continuously, in different pregnant
weeks, its value is different. This experiment select risk rate as the
research object, choose the date of the last menstrual period as a
basis for grouping, can avoid concentration differences of the
AFP and fb-hCG because of different gestational age, but if we
want to further study what caused the research results, it is
necessary to research the AFP and fb-hCG concentration change
in phases of the moon cycle, this experiment did not do this, is
because the hospital can’t force pregnant women at a specified
date to collect blood samples, this led to the collection of
specimens with the same date of the last menstrual period and
with the same gestational week is very difficult, The 2 screening
criteria resulted in a significant reduction in the number of
experimental samples, making statistical analysis impossible.
This also leads to the fact that this study is not in-depth enough. If
further research is to be carried out, more hospital cooperation
and a large number of volunteers are needed.
T
a
b
le

6

S
ta
nd

ar
d
d
ev

ia
tio

ns
,
m
ea

ns
,
an

d
va

ri
at
io
n
co

I

da
te

Ye
ar
&.
m
on
th

29
30

31
1

2
3

20
13
08

0.
16
67

0.
37
50

0.
08
33

0.
11
76

0.
18
75

0.
00
00

20
13
09

0.
00
00

0.
00
00

0.
08
33

0.
11
11

0.
11
76

0.
04
17

20
13
10

0.
00
00

0.
07
69

0.
11
11

0.
15
38

0.
08
33

20
13
11

0.
13
33

0.
23
08

0.
14
29

0.
13
04

0.
20
00

0.
07
41

20
13
12

0.
09
09

0.
08
33

0.
15
79

0.
00
00

0.
11
11

20
14
01

0.
00
00

0.
04
55

0.
12
50

0.
00
00

0.
00
00

0.
07
69

20
14
02

0.
06
90

0.
17
39

0.
00
00

0.
07
89

0.
03
45

0.
05
00

20
14
03

0.
11
54

0.
06
67

0.
08
70

20
14
04

0.
00
00

0.
00
00

0.
00
00

0.
11
54

0.
11
11

0.
11
76

20
14
05

0.
00
00

0.
10
00

0.
14
29

0.
00
00

0.
05
26

20
14
06

0.
06
67

0.
11
76

0.
00
00

0.
14
29

0.
07
69

0.
05
56

20
14
07

0.
25
00

0.
17
65

0.
00
00

0.
21
43

0.
14
29

20
14
08

0.
16
67

0.
09
52

0.
10
00

0.
05
71

0.
11
54

0.
06
67

20
14
09

0.
10
00

0.
05
56

0.
00
00

0.
03
85

0.
06
67

0.
05
56

20
14
10

0.
06
25

0.
00
00

0.
03
85

0.
00
00

0.
04
00

20
14
11

0.
07
69

0.
04
17

0.
00
00

0.
04
35

0.
00
00

0.
06
67

20
14
12

0.
11
11

0.
13
33

0.
04
00

0.
00
00

0.
14
29

20
15
01

0.
20
00

0.
04
17

0.
07
69

0.
13
16

0.
12
00

0.
09
09

20
15
02

0.
05
56

0.
05
56

0.
12
50

0.
02
63

0.
03
85

0.
03
57

20
15
03

0.
03
45

0.
17
95

0.
00
00

20
15
04

0.
05
26

0.
00
00

0.
08
33

0.
07
69

0.
07
41

0.
05
88

20
15
05

0.
03
33

0.
03
57

0.
03
57

0.
00
00

0.
02
94

20
15
06

0.
06
90

0.
05
00

0.
05
26

0.
03
80

0.
02
27

0.
03
77

20
15
07

0.
09
52

0.
03
92

0.
08
00

0.
03
08

0.
04
35

20
15
08

0.
04
00

0.
01
82

0.
02
94

0.
05
95

0.
05
56

0.
06
00

20
15
09

0.
14
29

0.
06
56

0.
04
76

0.
11
11

0.
01
64

0.
05
66

20
15
10

0.
11
43

0.
11
11

0.
04
94

0.
10
00

0.
07
02

20
15
11

0.
04
88

0.
02
86

0.
03
13

0.
03
92

0.
05
13

0.
08
45
Author contributions

Conceptualization: Kun Yan.
Data curation: Kun Yan.
Formal analysis: Kun Yan.
Investigation: Kun Yan, Yang Wang, Lanjun Zhong.
Methodology: Kun Yan.
Project administration: Kun Yan.
Resources: Kun Yan, Yang Wang, Lanjun Zhong.
Software: Kun Yan.
Supervision: Kun Yan, Juan Men.
Validation: Kun Yan, Juan Men, Yang Wang, Lanjun Zhong.
Visualization: Kun Yan, Juan Men.
Writing – original draft: Kun Yan, Juan Men.
Writing – review & editing: Kun Yan, Juan Men.
8



T
a
b
le

6

(c
o
nt
in
ue

d
).

I
II

III
IV

V
VI

VI
I

VI
II

da
te

Ye
ar
&.
m
on
th

29
30

31
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

16
17

18
19

20
21

22
23

24
25

26
27

28

20
15
12

0.
01
89

0.
05
26

0.
09
43

0.
05
33

0.
13
10

0.
07
61

0.
08
33

0.
11
25

0.
04
94

0.
11
24

0.
08
54

0.
07
50

0.
03
64

0.
05
06

0.
09
41

0.
07
69

0.
05
08

0.
09
33

0.
08
54

0.
07
07

0.
03
23

0.
04
26

0.
04
55

0.
03
33

0.
07
53

0.
03
23

0.
05
84

0.
04
60

0.
03
70

0.
06
50

20
16
01

0.
14
71

0.
08
57

0.
06
25

0.
05
43

0.
12
35

0.
06
38

0.
05
22

0.
08
73

0.
11
11

0.
05
88

0.
13
91

0.
05
19

0.
06
67

0.
05
26

0.
05
15

0.
03
92

0.
03
23

0.
06
12

0.
09
68

0.
07
62

0.
14
96

0.
06
56

0.
09
52

0.
08
99

0.
06
33

0.
07
77

0.
10
00

0.
06
43

0.
08
33

0.
12
22

0.
07
63

20
16
02

0.
08
33

0.
09
76

0.
12
28

0.
08
16

0.
04
95

0.
06
31

0.
05
88

0.
11
21

0.
11
70

0.
07
08

0.
09
09

0.
08
79

0.
09
03

0.
05
71

0.
07
87

0.
08
89

0.
07
92

0.
05
04

0.
10
34

0.
02
60

0.
11
49

0.
07
89

0.
07
14

0.
01
72

0.
07
14

0.
08
06

0.
12
07

0.
12
50

0.
10
34

0.
07
41

0.
15
15

20
16
03

0.
13
33

0.
15
52

0.
19
57

0.
10
42

0.
10
87

0.
17
24

0.
11
63

0.
13
04

0.
19
64

0.
10
00

0.
13
04

0.
13
33

0.
19
23

0.
06
90

0.
15
15

0.
17
65

0.
21
43

0.
00
00

0.
04
17

0.
06
25

0.
06
90

0.
00
00

0.
13
79

0.
25
00

0.
06
25

0.
15
38

0.
12
50

0.
00
00

0.
13
64

20
16
04

0.
00
00

0.
35
71

0.
25
00

0.
10
34

0.
30
77

0.
11
76

0.
00
00

0.
12
50

0.
09
52

0.
00
00

0.
04
00

0.
05
88

0.
07
41

0.
11
11

0.
05
56

0.
13
33

0.
15
00

0.
09
68

0.
03
85

0.
13
79

0.
23
81

0.
08
33

0.
00
00

0.
00
00

0.
00
00

0.
09
68

0.
14
29

0.
10
53

0.
08
00

0.
06
67

0.
07
14

20
16
05

0.
05
88

0.
00
00

0.
14
81

0.
04
35

0.
05
00

0.
04
35

0.
09
52

0.
03
85

0.
27
27

0.
04
55

0.
00
00

0.
06
90

0.
07
69

0.
11
54

0.
05
00

0.
15
00

0.
08
33

0.
06
25

0.
05
88

0.
09
09

0.
04
35

0.
12
12

0.
14
29

0.
36
84

0.
12
50

0.
09
52

0.
06
06

0.
04
55

0.
23
53

0.
10
26

20
16
06

0.
00
00

0.
13
33

0.
16
67

0.
12
12

0.
22
22

0.
18
18

0.
04
76

0.
03
70

0.
10
71

0.
15
79

0.
16
67

0.
26
67

0.
13
64

0.
00
00

0.
25
00

0.
12
50

0.
23
08

0.
06
90

0.
08
33

0.
11
11

0.
17
39

0.
13
33

0.
03
33

0.
04
55

0.
05
26

0.
14
29

0.
09
09

0.
11
11

0.
06
67

0.
15
38

0.
11
11

20
16
07

0.
07
14

0.
20
00

0.
04
35

0.
21
74

0.
05
88

0.
00
00

0.
15
79

0.
07
14

0.
10
53

0.
13
64

0.
05
26

0.
06
90

0.
00
00

0.
08
70

0.
11
76

0.
00
00

0.
03
03

0.
00
00

0.
00
00

0.
17
65

0.
00
00

0.
00
00

0.
05
88

0.
00
00

0.
00
00

0.
11
11

0.
00
00

0.
06
67

0.
08
00

0.
13
64

20
16
08

0.
00
00

0.
11
76

0.
04
35

0.
00
00

0.
00
00

0.
00
00

0.
13
04

0.
05
00

0.
06
25

0.
00
00

0.
15
38

0.
04
55

0.
00
00

0.
06
25

0.
00
00

0.
06
67

0.
00
00

0.
13
64

0.
11
11

0.
12
50

0.
13
33

0.
05
88

0.
00
00

0.
00
00

0.
04
17

0.
00
00

0.
00
00

0.
04
35

0.
00
00

0.
14
29

20
16
09

0.
12
50

0.
17
65

0.
00
00

0.
05
26

0.
04
17

0.
15
79

0.
00
00

0.
00
00

0.
00
00

0.
10
00

0.
10
53

0.
00
00

0.
09
52

0.
15
38

0.
07
14

0.
05
00

0.
00
00

0.
00
00

0.
13
33

0.
17
65

0.
00
00

0.
09
09

0.
07
69

0.
05
88

0.
12
50

0.
12
50

0.
10
00

0.
17
65

0.
09
52

0.
11
11

0.
07
69

20
16
10

0.
00
00

0.
04
17

0.
04
55

0.
11
11

0.
07
50

0.
03
33

0.
08
51

0.
02
17

0.
10
00

0.
05
13

0.
12
00

0.
15
63

0.
05
56

0.
10
87

0.
05
71

0.
00
00

0.
08
82

0.
08
57

0.
05
56

0.
09
52

0.
00
00

0.
06
06

0.
16
13

0.
09
09

0.
04
00

0.
08
00

0.
05
45

0.
05
56

0.
08
33

0.
04
44

20
16
11

0.
08
00

0.
14
81

0.
00
00

0.
15
38

0.
02
94

0.
09
76

0.
05
71

0.
10
34

0.
06
45

0.
03
03

0.
02
86

0.
00
00

0.
06
78

0.
10
00

0.
10
26

0.
00
00

0.
03
57

0.
14
29

0.
12
12

0.
14
89

0.
06
52

0.
10
00

0.
07
81

0.
03
45

0.
07
41

0.
07
50

0.
11
11

0.
07
94

0.
03
57

0.
13
89

0.
08
33

20
16
12

0.
09
09

0.
02
50

0.
02
33

0.
04
17

0.
02
56

0.
02
70

0.
02
22

0.
07
14

0.
00
00

0.
02
04

0.
03
45

0.
06
06

0.
02
86

0.
03
23

0.
04
96

0.
02
63

0.
00
00

0.
00
00

0.
06
00

0.
03
77

0.
04
00

0.
01
15

0.
08
70

0.
03
23

0.
02
70

0.
00
00

0.
02
50

0.
00
00

0.
00
00

0.
00
00

20
17
01

0.
00
00

0.
06
67

0.
06
25

0.
00
00

0.
00
00

0.
04
76

0.
05
88

0.
00
00

0.
00
00

0.
05
56

0.
07
69

0.
05
88

0.
02
94

0.
00
00

0.
05
00

0.
00
00

0.
04
00

0.
00
00

0.
00
00

0.
04
55

0.
04
00

0.
00
00

0.
00
00

0.
05
26

0.
03
45

0.
00
00

0.
03
23

0.
01
85

0.
06
25

0.
00
00

0.
02
00

20
17
02

0.
00
00

0.
00
00

0.
03
23

0.
03
85

0.
00
00

0.
00
00

0.
02
56

0.
05
71

0.
00
00

0.
02
33

0.
07
14

0.
03
85

0.
02
08

0.
00
00

0.
03
13

0.
02
63

0.
03
70

0.
00
00

0.
12
12

0.
00
00

0.
00
00

0.
00
00

0.
00
00

0.
04
76

0.
02
94

0.
03
33

0.
11
11

0.
04
35

0.
05
26

0.
09
09

0.
04
76

20
17
03

0.
03
92

0.
05
88

0.
02
86

0.
00
00

0.
08
57

0.
04
76

0.
03
45

0.
08
82

0.
00
00

0.
02
86

0.
05
00

0.
00
00

0.
05
88

0.
10
26

0.
05
08

0.
15
38

0.
02
50

0.
00
00

0.
00
00

0.
05
08

0.
03
70

0.
00
00

0.
05
26

0.
05
88

0.
06
98

0.
05
41

0.
05
41

0.
00
00

20
17
04

0.
10
00

0.
00
00

0.
11
11

0.
00
00

0.
00
00

0.
00
00

0.
03
57

0.
02
22

0.
02
63

0.
02
44

0.
04
88

0.
03
33

0.
02
04

0.
03
85

0.
03
13

0.
02
78

0.
00
00

0.
05
26

0.
04
76

0.
11
11

0.
00
00

0.
03
23

0.
05
00

0.
04
00

0.
06
25

0.
02
94

0.
08
33

0.
02
33

0.
02
56

0.
03
57

0.
05
56

20
17
05

0.
05
88

0.
00
00

0.
06
25

0.
07
14

0.
00
00

0.
03
57

0.
05
71

0.
00
00

0.
06
25

0.
00
00

0.
07
41

0.
09
30

0.
00
00

0.
06
25

0.
02
63

0.
10
71

0.
10
87

0.
00
00

0.
04
55

0.
00
00

0.
09
09

0.
05
36

0.
05
56

0.
00
00

0.
05
88

0.
06
25

0.
03
33

0.
07
41

0.
05
41

0.
02
70

20
17
06

0.
00
00

0.
08
00

0.
00
00

0.
07
14

0.
00
00

0.
05
71

0.
07
14

0.
00
00

0.
16
00

0.
03
33

0.
02
86

0.
00
00

0.
04
55

0.
00
00

0.
04
88

0.
08
00

0.
00
00

0.
04
17

0.
03
57

0.
05
26

0.
02
86

0.
00
00

0.
02
08

0.
22
22

0.
03
45

0.
00
00

0.
08
70

0.
03
03

0.
03
23

0.
03
33

0.
02
94

20
17
07

0.
18
18

0.
07
14

0.
05
26

0.
05
26

0.
11
54

0.
03
45

0.
02
22

0.
00
00

0.
07
69

0.
00
00

0.
07
14

0.
10
00

0.
06
90

0.
10
34

0.
00
00

0.
08
70

0.
06
52

0.
05
26

0.
00
00

0.
08
33

0.
00
00

0.
06
25

0.
04
55

0.
03
57

0.
20
00

0.
13
04

0.
02
56

0.
00
00

0.
04
35

0.
07
89

St
an
da
rd

de
via
tio
n

0.
06
79

0.
05
89

0.
06
08

0.
05
54

0.
05
69

0.
04
93

0.
05
80

0.
04
66

M
ea
n

0.
07
57

0.
07
04

0.
07
36

0.
07
01

0.
07
02

0.
06
33

0.
06
76

0.
06
26

Va
ria
tio
n
co
ef
fi
ci
en
t

0.
89
73

0.
83
63

0.
82
66

0.
78
98

0.
81
06

0.
77
91

0.
85
80

0.
74
38

Th
e
tim

e
pe
rio
d
of
ea
ch

of
D
gr
ou
ps

re
fe
rre
d
to
th
e
fo
llo
w
in
g:
gr
ou
p
I-
Gr
eg
or
ia
n
ca
le
nd
ar
29
th
,3
0t
h,
1s
t,
an
d
2n
d;
gr
ou
p
II–

Gr
eg
or
ia
n
ca
le
nd
ar
3r
d,
4t
h,
an
d
5t
h;
gr
ou
p
III
–
Gr
eg
or
ia
n
ca
le
nd
ar
6t
h,
7t
h,
8t
h,
an
d
9t
h;
gr
ou
p
IV
–
Gr
eg
or
ia
n
ca
le
nd
ar
10
th
,1
1t
h,
an
d
12
th
;g
ro
up

V–
Gr
eg
or
ia
n
ca
le
nd
ar

13
th
,
14
th
,
15
th
,
an
d
16
th
;
gr
ou
p
VI
–
Gr
eg
or
ia
n
ca
le
nd
ar

17
th
,
18
th
,
19
th
,
an
d
20
th
;
gr
ou
p
VI
I–
Gr
eg
or
ia
n
ca
le
nd
ar

21
st
,
22
nd
,
23
rd
,
an
d
24
th
;
gr
ou
p
VI
II–
Gr
eg
or
ia
n
ca
le
nd
ar

25
th
,
26
th
,
27
th
,
an
d
28
th
.

Figure 6. Line chart of variation coefficients of 8 D time period groups derived
from Table 6.

Table 7

Results of Pearson correlation analysis.

Variation
coefficient of
the numbers of
pregnant women
with the same
start date

of last menstruation

Variation
coefficient of
positive rate of

Down syndrome in
pregnant women

with the same start
date of last
menstruation

New moon 0.6768 0.8494
New moon–waxing crescent interval 0.7177 0.7979
Waxing crescent 0.7401 0.8508
Waxing crescent–full moon interval 0.7240 0.8266
Full moon 0.7661 0.9144
Full moon–waning crescent interval 0.6471 0.7474
Waning crescent 0.6738 0.8582
Waning crescent–new moon interval 0.6864 0.8113
Shapiro–Wilk test Sig = 0.893 Sig = 0.926
Pearson correlation analysis r = 0.671
Significance (two-side) P=0.068
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