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Teaching practice and exploration of medical statistics based on R language
—Taking the biomedical engineering major of Nanjing University of
Posts and Telecommunications as an example
GUO Li, JIANG Chang, WANG Jun

(School of Geographic and Bioinformatics, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

[ Abstract] Medical statistics is an important basic course for the cultivation of biomedical engineering professionals. The
knowledge points of this course are characterized by abstract concepts and difficult theoretical understanding. Statistical analysis and
visual display are required in the context of medical big data to reveal the potential information and laws contained in big data.R
language is introduced in the teaching,and with the advantages of its programming syntax being popular, as well as easy—to—grasp
and extensible features, abstract concepts and obscure theories can be embodied and visualized. Through teaching reform and course
design innovation, students can deepen their learning and mastery of the theory, so as to improve the teaching effect. It also helps to
cultivate and improve innovative thinking and programming ability.
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dataall < - data.frame (rnorm (1000, 0, 1))
# 2B 1 000 AR M IEZS 73 A 1Y LR W) B2 ~p e A B

colnames(dataall) < — "value" # N4

mean( dataall $ value)

# THE AT B A SRR 2%

median( dataall $ value)

# TR T A B i SRR P 6 4

sum(dataall $ value)

# TR TR BRI AT 0 s 2R

summary(dataall $ value)

# TR T A B0 0 AH B 1 L

var(dataall $ value)

# TR TR BRI 22 0 sk 4h

sd(dataall $ value)

# T A B AR 22 R IC RS

hist(data $ value)

# 1 E 7714

plot(data $ value)

# 1 A 14

data.1 < - data.frame(sample(dataall $ value,
500, replace = T) )

# Al BE LIRS 1000 YK

colnames(data.1) < — "value" # %4

mean(data.1 $ value)

# THE AT B A SRR 5

median(data.1 $ value)

# THE AT B Y R

sd(data.1 $ value)

# IR P R b e 2

var(data.1 $ value)

# TR TR UG 0 )7 2%

hist(data.1 $ value ,xlab = "1 000 K FEA "

ylab = "Density" ,main ="Histogram of data.1",

col ="white") # H B 7 I ARFEA S 7 4 R
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Tab. 1 Comparison of results of different sampling times ( normal distribution )

Ap i BR (N =1000)  HEA 1(n =200)  FEAR2(n = 400)  HEAR3(n = 600) KA 4(n = 800) FEA 5(n = 1000)

¥k -0.010 800 -0.026 3 -0.029 7 -0.014 5 -0.010 4 -0.075 1
(i % -0.012 000 -0.011 6 0.015 5 -0.011 6 0.024 6 -0.090 1
bRiE2E 1.031 625 09715 1.053 4 1.004 1 1.0355 1.002 9

TE 1.064 200 0.943 9 1.109 7 1.008 2 1.0723 1.005 7

40 ]

Density
e}
S

el | T

T T T T T 1
-2 0 1 2 3 -1 =

(a) FlFE 200 YR E 7 & =

,3—' O ;
| | | | | | |
-3 -1 1 2 3
BLINNIE
2 MEEASREEIHE 1000 Xk S5EIBELLEE
—1

|
1.

Fig. 2 Comparison diagram of the values by random sampling

I
-3 1 000 times from the total samples and theoretical values
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- data < — read.table(header =T, text ="
é id Treat.before Treat. after
patientl 45 32
— T T T patient2 68 42
<_,> W00 WEE patient3 66 31
B REASHMES T (ESHT) patienid 57 H
Fig. 1 Comparison of sampling distribution with different times patient5 70 51

( normal distribution ) pat tent6 60 55
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patient’] 72 46
patient8 45 45
patient9 51 23
patient10 86 34
patient1l 61 50
patient12 65 62")

data.l < - gather(data, key = group, value =
value, - id) # ¥EHEEHE

t.test(value ~ group, data =data.1, paired =T)

# BC XS g 41 [R) 33 p (B

data.1$ group < -
levels = c( " Treat.before" ," Treat.after" ) )

factor(data.1$ group,

# 5 SCER
p <~ ggpaired(data.l, x = "group”, y =
"value" , color = "group"”, line.color = "gray",

line.size = 0.7, point.size = 2.3, xlab ="Group"
ylab =" Tumor size (mm)" | palette = "aaas"

# [ ggpaired 7T RALL:

my_comparisons < — list( ¢( " Treat.before"
"Treat.after") ) # & X HLHLL

p + stat_compare_means(comparisons = my_
comparisons ,method = "t.test" ,paired = TRUE)
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Fig. 3 Paired sample ¢—test shows that the tumor volume of the

patients decreased significantly after drug treatment
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