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Abstract

Introduction: The accuracy of the first or second drop of capillary blood
for blood glucose monitoring remains unclear. This meta-analysis aimed to
compare and evaluate the accuracy of the first or second drop of capillary
blood for blood glucose monitoring, to provide evidence for clinical blood
glucose monitoring and nursing care.

Material and methods: Two authors searched PubMed, ClinicalTrials, Co-
chrane Library, Clinical Evidence, EMBASE, China National Knowledge Infra-
structure (CNKI), Wanfang and Weipu databases for relevant literature about
the comparison of blood glucose values of the first capillary blood from the
establishment of each database until November 10, 2023. After screening,
extracting data and evaluating the quality of the literature, RevMan 5.4 soft-
ware was used for meta-analysis.

Results: Twenty-three studies involving a total of 3121 patients were finally
included in this meta-analysis. There was no significant difference in the
measured value of blood glucose between the first drop and the second drop
of capillary blood (MD = —-0.01, 95% CI (-0.04, 0.03), p = 0.73). There was
no publication bias in the synthesized outcome tested by Begg’s regression
analysis (p = 0.152). The result of subgroup analysis showed that there was
no difference in the blood glucose values of the first two drops of blood
measured by different blood glucose meters and different cleaning methods
(all p > 0.05).

Conclusions: Current evidence suggests that when using capillary blood to
monitor blood glucose, the first drop of capillary blood can be directly used
to measure blood glucose.

Key words: blood glucose, monitoring, care, nursing, health.

Introduction

Diabetes is one of the diseases that seriously endanger human health.
By 2022, there were about 526 million diabetes patients worldwide and
about 124 million diabetes patients in China [1, 2]. Blood glucose mon-
itoring is the basis and an important link of intensive treatment for pa-
tients with diabetes. Patients with poor blood glucose control need to
have blood glucose monitoring more than 4 times a day [3]. In addition to
diabetes patients, severe patients, and postoperative fasting patients also
need to monitor blood glucose every day [4]. At present, the clinical blood
glucose monitoring methods mainly include capillary blood glucose mon-
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itoring (mainly fingertip blood glucose monitoring)
and venous blood glucose monitoring. The deter-
mination of venous blood glucose value is an inter-
nationally recognized gold standard because of its
high accuracy [5]. However, due to the shortcom-
ings of complex operation, high blood demand,
and long waiting time for results, this process can-
not be used as the main means of frequently mon-
itoring blood glucose. The portable blood glucose
meter is used to measure blood glucose at the fin-
gertips, which has the advantages of small volume,
simple operation, low blood demand, fast collec-
tion of results and less trauma [6—8], which is com-
monly used in hospital and home blood glucose
monitoring. Although peripheral blood glucose is
the most commonly used method for blood glu-
cose monitoring, there is no unified standard for
taking the first drop or the second drop of blood
when collecting a blood sample.

In 2010, the Ministry of Health of China stated
that the first drop of blood should be abandoned
and the second drop of blood glucose should be
used to detect blood glucose in the “Code of Man-
agement and Clinical Practice of Portable Blood
Glucose Tester in Medical Institutions” [9]. To date,
a large number of studies at home and abroad
have reported that there is no significant difference
in the blood glucose value measured by the first
two drops of blood. However, some studies have
reported that the blood glucose measured by the
first two drops of blood is different, so the second
drop of blood should be used to detect blood glu-
cose. There are systematic reviews [10-12] to com-
pare and analyze the differences in the effect of
blood glucose determination between the first two
drops of blood, but there are few reports included
in the systematic evaluation, the heterogeneity of
instruments and methodologies is not discussed,
and the conclusions are not comprehensive. Dif-
ferent opinions and views make clinical workers
confused in the implementation of treatment and
health education. Therefore, the purpose of this
study is to provide useful reference information
for clinical blood glucose monitoring and nursing
and health education by analyzing the difference
of blood glucose detection between the first two
drops of capillary blood by meta-analysis.

Material and methods

This meta-analysis and systematic review
was conducted and reported based on the Pre-
ferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) statement [13].

Literature criteria

The inclusion criteria of the literature for this
meta-analysis were as follows: (1) the population

of the study consisted of patients who needed to
have their blood glucose monitored; (2) the study
was designed as a non-randomized controlled tri-
al matched before and after, and the design of the
study was reasonable; (3) the literature reported
the value of blood glucose in the first two drops
of the fingertips.

The exclusion criteria were as follows: (1) lit-
erature with poor quality and repeated reports;
(2) reports whose original data were incomplete or
unable to be extracted and used; (3) unmatched
trials, simple case reports or nursing summaries,
reviews.

Literature search

The two authors searched PubMed, Clini-
calTrials, Cochrane Library, Clinical Evidence,
EMBASE, China National Knowledge Infrastructure
(CNKI), Wanfang and Weipu databases. This study
searched all the relevant literature about the com-
parison of blood glucose values of the first capillary
blood from the establishment of each database
until November 10, 2023. The literature search for-
mula of this study was as follows: (“diabetes mel-
litus” OR “capillary blood” OR “glucose” OR “blood
glucose” OR “blood sugar”) AND (“first drop” OR
“second drop” OR “monitoring” OR “blood glucose
monitoring” OR “measurement”). In strict accor-
dance with the purpose of the study and the inclu-
sion criteria of the literature, the two researchers
independently reviewed the titles and abstracts
of the literature to determine whether the liter-
ature was included or not. For the literature with
different opinions, the third person would inter-
vene to reach an agreement after discussion. For
the included literature, the basic information of
the literature was extracted and sorted out by two
researchers, including the first author, publication
time, the general data of patients, such as included
population, the number of matched cases, details
of blood glucose monitoring and outcomes.

Literature quality assessment

The included literature quality evaluation was
completed independently by two researchers, and
the evaluation results were cross-reviewed and
discussed. If there were any differences, the third
researcher was consulted. The methodological
index for non-randomized studies (MINORS) tool
was used to evaluate the quality of the included
studies. There were 12 evaluation indicators in
the MINORS tool, each item was evaluated with
a score of 0 to 2, and the highest score was 24.
A score of 0 indicated that the item was not report-
ed in the literature, a score of 1 indicated reported
but insufficient information, and a score of 2 in-
dicated that the literature reported and provided
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sufficient information. The higher the evaluation
score is, the better is the quality of the literature.

Statistical analysis

RevMan 5.4 software was used for meta-anal-
ysis in this study. This meta-analysis calculated
the mean difference (MD) and its 95% confidence
interval (Cl) for continuous variable data. The het-
erogeneity included in the study was analyzed by
the y? test (the test level was a = 0.1), and the
heterogeneity was quantitatively judged by the
2 value. If there was no statistical heterogeneity
(< 50%, p > 0.1) among the results of each study,
the fixed effect model was used for meta-analy-
sis. If there was statistical heterogeneity (/2> 50%,
p < 0.1) between the results of each study, the
source of heterogeneity was further analyzed. Af-
ter excluding the obvious clinical heterogeneity,
a random effect model was used for meta-anal-
ysis. The publication bias of the results was ana-
lyzed by funnel plot and the Egger regression test.
P < 0.05 indicated that there was a significant dif-
ference between the two groups.

Results
Study selection

As presented in Figure 1, according to the re-
trieval strategy, this meta-analysis preliminarily
retrieved 166 articles. After preliminary reading of
titles and abstracts, 58 articles that met the inclu-
sion criteria were selected. After reading the full
text, 23 studies [14-36] were finally included in
this meta-analysis.

Characteristics of included studies

As shown in Table I, of the included 23 stud-
ies, a total of 3121 patients were included, the
included studies reported 6340 cases for first and
second drop of capillary blood respectively. The
23 studies included were from China, Turkey, In-
dia and Italy. The included studies had established
clear inclusion and exclusion criteria, and reported
the basic information of each group.

Quality of included studies

All the included studies were self-paired
non-randomized controlled studies. Items 6, 7 and
8 of the MINORS tool were not reported in each
trial, while other items were reported and provid-
ed the necessary information. The overall quality
of the literature included was good (Table I1).

Meta-analysis

All the included 23 studies reported the blood
glucose value of the first versus second drop of
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Figure 1. Flow chart of study selection

capillary blood. As presented in Figure 2, there was
no significant difference in the measured value of
blood glucose between the first drop and the sec-
ond drop of capillary blood (MD = -0.01, 95% Cl
(-0.04, 0.03), p = 0.73). Funnel plot (Figure 3) and
Begg’s test results (p = 0.152) showed that there
was no publication bias in the synthesized out-
come.

Among the 23 studies included, 8 used the glu-
cose oxidase (GOD) method and 8 used the glu-
cose dehydrogenase (GDH) method for the blood
glucose meter measurement method, and the
other 7 articles concerned other brand blood glu-
cose meters that were not reported and therefore
were not included in the analysis. The results of
the meta-analysis showed that there was no sig-
nificant difference in the first two drops of blood
glucose between the GOD blood glucose meter
and GDH blood glucose meter.

Of the 23 studies included, 13 studies only
used 75% ethanol to disinfect fingertips, 6 stud-
ies used flowing water to wash hands and then
used 75% ethanol to disinfect hands, and 3 stud-
ies used hand washing only with flowing water.
The subgroup analysis of three different cleaning
methods showed that there was no significant dif-
ference in the blood glucose value in the first two
drops among the hand washing group, disinfec-
tion group and hand washing disinfection group
(p > 0.05).

Arch Med Sci 6, December / 2024

1911



Xiaowan Dong, Chen Zhang, Tiantian Wu, Baimei Zhu

‘aspuaboipAyap asoomb — Hgo ‘@sppixo asoomb — goo ‘A)Gp)IPAD JoU — YN

687+ 186 €V’ V¥ 96 HAd5S 3ulysem puey 89 89 juaiedul S10¢ noyz

66'7F €8°6 99'¥F 59°6 aoo uoi1d3yuIsIq 00 00 juaijedu 1107 Noyz

LY'EF 048 8%'€F 85°8 Hao uoiayuIsIq 001 001 sjusned d13aqelq /107 SueA

SNH|I2W $3313GRIP Y3M

81°¢¥ 6001 e 8001 VN VN 174 A pa3edljdwod uoi3dIeUl |RIgRIRD 9107 3ueA

LL'T+ 6988 85T+ 648 VN uonos4ulsia 61 €01 sjuaiied o13aqelq ¢10Z nX

0€'€¥ 096 00'€¥ 096 HAd5 uonos4ulsia G8¢ G8¢ sjuanzed o13aqelq 810¢C M

6ECF CCIT 6C°EF00TT aoos uollda4ulsid oot oot sjualied d13aqelq ¥10¢ Suem

0T L8Y LEOF 16 aoo uonajuIsig 0s 0s uanedu €107 Suem
uomUISIP

00°¢¥ 09'8 0C'EF 058 aoos pue 3uiysem puey 00¢ 00¢ syuatred o13eqeIQ 910C NS

S8CF L6 61°CF L86 aos uolda4uisia 00¥ 001 syusnyed sa3aqelp 7 adAL ¥10¢ Usys

98'CF 66°L 88'CF 1C'8 VN uolldsjuisia (/A 4H 06 syuaied N 910¢ lutes
uod3juIsip

19°€¥ Z¥°01 05°€F #2701 aoo pue Sulysem puey S61 61 s919qelp 1 3dA) yum sjusiied 9107 9s3]ed
uoIdRJUISIp

YETIF ¥9°9 9C' T+ CS'S HA5 pue 3ulysem pueh 061 061 syuapied ynpy 610C NIPIW
uomduUISIP

8C'EF 066 9C'¢*¥ 8L'6 aoos pue 3uiysem puey oot 0¢ syuatred o133qeIQ 110C EW

snyjlpw

LY'TF 6901 65°CF €L°0T VN 911 911 S913geIp |euol1e}sad Yyiim sjusiied 1¢0z om

06’1+ 8L Y1 06'T+ 16'¥1 VN uonosjulsia 65t 9¢s syuaired o133qeIQ 10

0¥'0F 09'8 08'0F 0¥'8 HAS uoldajuisia 0s 0s syuajred d13eqelq 600¢ 1

€G°CF 688 67+ 89°8 aoos uolldsjuisia oot 0¢ syuanred o13aqelq 500 1

€LY+ S6'8 eV v+ €06 HA5 Suiysem puey 14744 0t syuaired d13eqeiq T110¢C SnIsusyoH

r'0F L8'Y LEOF 16 HA5 uoldajuisia 0ce oot syuatred o13eqelq ¥10z 8uoH

8C'0F €€°S 6C°0F ¥€'S HA5 duiysem puey S0¢ €S syuaired ynpy 600¢ 494101syni4

19°CFC89 LSTF 6L°9 VN uoldajuisia 6€ 6¢€ syuaized d13eqelq £00C uayd
uoIRUISIP

06'T+ 8L %1 06T+ 16V1 VN pue 3ujysem pueh €811 (0} 74 syuapred 13aqeiq S10C uvY

[i1Nnoww] [i1oww]
anjeA asodn|8 poojq anjea asoin|8 si33aw 3so0dn|3 poyjaw Suuopuow 3sooni3 azls
jo doup puodas poojq jo doup 3si114 poojq jo sadA} Sujuea)d puey poojq jo sased palied 9)dweg uoijendog Apms

S9Ipnis papnjoul Jo salislialdeley) °| 9|qel

Arch Med Sci 6, December / 2024

1912



First versus second drop of capillary blood for monitoring blood glucose: a meta-analysis and systematic review

S10¢ noyz

110¢ noyz

£10T 3uep

N[N | — | N

9107 8ueA

¢1oe nX

810C I9aM

10T Suem

€107 3uepm

910¢ NS

¥10C Usys

910¢ lules

910¢C 9s9ed

610C NIPIW

110C ewW

Tcoz on

¥10C 1

600¢ 11

NN N NN NN NN NN N NN NN NN

NN NN NN NN NN NN NN NN NN

NN N N[N NN NN NN N NN NN NN

N | NN NN NN NN NN N NN NN NN

O|l0oj0Oj]0Ol0Ol0O|l0O|]0O|O|lO|lO|l0O|O|O|]O|O|O| O

OO0l 0O|l0O|]0O|l0Ol0Ol0Ojl0O|0O|O0O|]O0O|O | O | O

[elNeolNolNolNolNohNohNchiclNchNchEcEheohoh ol ol o)

NN N N NN N NN NN NN NN NN

NN NN NN NN NN NN NN NN NN

N NN = NN NN NN NN

N | NN N NN NN NN NN NN NN NN
NN N N[N NN N NN NN NN NN NN

S00¢ 1

o~

o~

o~

o

o

o

o~

o~

T110¢
z z SNISUSLIOH

z z ¥10¢ 3uoH

600¢
[4 4 J3jio1syni4

[4

4

1 [4 £00¢C usyd

[4

[4

[4 [4 S10C uvY

aje
-1idoadde s)
sisAjeue |ed
-11s13els 42
-UIRYMm ‘tt

é91q
-esedwod
sdnoi8
ulaamjaq
auljaseq
ayls| It

¢paziuoiyd

-uks dnou8
|0J3u0d

3yl s| ‘01

;9yendoud
-de dnoi3
1013U0d 3y}
Jo adjoyd
3y} s| ‘6

ipajew}sa
9z|s a)jdwes
ay3s| '8

‘%S uey)
SS9 SI SHSIA
150] Jo
ojeldyl °/

&usniyns
awi} dn-mo)
-104 3y} s| ‘9

xapul
juiodpus jo
uoljenjeAs
3y} jo Ay
-A113[q0 °§

Apnis ay} jo
asodind ay3
19421 A4
-doud ued
xapul juiod
pus aylL ‘¥

ejep
pajadxa
jo uon
-39]]0) '€

‘uanid
uoisn)aul Aj4ea)d si
juaned Apnis ayy
jo Kousy jo asodund
-SIsuo) 'z YLt Apnis

salpnis papnjpul jo Ayjend °|i ajqeL

1913

Arch Med Sci 6, December / 2024



Xiaowan Dong, Chen Zhang, Tiantian Wu, Baimei Zhu

Study or First drop Second drop Weight Mean difference Mean difference
Subgroup Mean SD Total Mean SD Total (%) IV, fixed, 95% Cl 1V, fixed, 95% ClI
An 2010 1461 19 1183 1478 19 1183 6.0 -0.27 [-0.42,-0.12] - |

Chen 2007 6.79 257 39 6.82 251 39 0.1 -0.03[-1.16, 1.10] |
Fruhslorter 2009 5.34 0.29 205 5.33 0.28 205 46.6 0.01[-0.05, 0.07]

Hong 2014 491 037 220 487 042 220 259 0.04[-0.03,0.11]

Hortensius 2011 9.03  4.43 244 895 4.73 244 0.2 0.08[-0.73,0.89] —

Li 2005 8.68 249 100 885 253 100 0.3 -0.17[-0.87,0.53] —_— T
Li 2009 8.4 0.8 50 8.6 0.4 50 2.3 -0.20[-0.45, 0.05] ——

Li 2014 1451 19 459 1478 19 459 2.3 -0.27 [-0.52,-0.02] ——

Luo 2021 10.73 259 116 10.69 247 116 0.3 0.04[-0.61, 0.69] I —
Ma 2011 9.78 3.26 100 9.9 3.28 100 0.2 -0.12[-1.03,0.79] T

Midilli 2019 552 126 190 564 134 190 2.1 -0.12[-0.38,0.14] /T
Palese 2016 10.24 3.5 195 1042 361 195 0.3 -0.18[-0.89,0.53] —
Saini 2018 8.21 2.88 1470 7.99 286 1470 33 02210.01,0.43] —
Shen 2014 9.87 219 400 9.72 285 400 1.1 0.15[-0.20, 0.50] b
Su 2016 8.5 3.2 200 8.6 3 200 0.4 -0.10[-0.71,0.51] I —
Wang 2013 491 037 50 487 042 50 5.9 0.04[-0.12,0.20] T
Wang 2014 11 329 100 11.22 3.39 100 0.2 -0.22[-1.15,0.71] S E—
Wei 2018 9.6 3 385 9.6 3.3 385 0.7 0.00[-0.45, 0.45] [ E—
Xu 2012 8.79 158 192 885 177 192 1.3 -0.06 [-0.40, 0.28] —1—
Yang 2016 10.08 3.22 74 10.09 3.18 74 0.1 -0.01[-1.04,1.02]

Yang 2017 8.58 3.4B 100 8.7 347 100 0.2 -0.12[-1.08,0.84]

Zhou 2011 9.65 466 200 9.83 499 200 0.2 -0.18[-1.13,0.77] —

Zhou 2015 9.36 443 68 9.81 4.89 68 0.1 -045[-2.02,1.12]

Total (95% Cl) 6340 6340 100.0 —0.01 [-0.04, 0.03] {

Heterogeneity: y? = 27.85,df =22 (p = 0.18); = 21%
Test for overall effect: Z=0.34 (p =073)

-2 -1 0 1 2
Favours [first drop]  Favours [second drop]

Figure 2. Forest plot of blood glucose value of first versus second drop of capillary blood
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Figure 3. Funnel plot of blood glucose value of first
versus second drop of capillary blood

Sensitivity analysis

In this study, the results of one of the studies
were removed in turn to observe the value of the
combined effect of the remaining studies, and the
combined effect of each group was within the
95% Cl of the total combined effect, and the re-
sults did not change significantly, indicating that
the results of the analysis were robust and reliable.

Discussion

Blood glucose monitoring provides information
about the body’s glucose metabolism, and its ac-
curacy is essential for correct clinical decisions,
especially in patients whose insulin dose is deter-
mined by blood glucose results [37, 38]. Venous
blood glucose is considered to be a reliable mon-
itoring index, but because it takes a long time to
check blood glucose levels in hospital laboratories,
which may lead to delayed treatment, bedside

blood glucose meters are often used to measure
blood sugar [39]. At present, the monitoring of
blood glucose in the fingertips is a simple, rapid
and reliable method. It is observed that in clinical
practice, nurses use different methods to collect
blood samples for capillary blood glucose determi-
nation [40]. There is no standard practice in blood
glucose measurement either in the literature or in
clinical practice. Therefore, for health care work-
ers and patients who are regularly monitored, it
is very important to determine the correct blood
glucose measurement technique to avoid inaccu-
rate results. In this study, the blood glucose values
measured by the first two drops of blood in 23 re-
ports were analyzed by meta-analysis. The results
showed no difference in blood glucose between
the first drop and the second drop of blood, sug-
gesting that both of them can be used for the de-
termination of blood glucose.

In the past, many health care providers thought
that the first drop of fingertip blood should be
abandoned because the first drop of fingertip
blood is usually taken from the capillaries of the
fingertips, and the blood sample contains inter-
stitial and intracellular fluid, which was a mixture
of arterioles, venules and capillaries [41]. When
collecting blood samples, excessive squeezing of
the fingertips will lead to the mixing of tissue fluid
and blood samples, resulting in incorrect measure-
ment results [42]. Also, wiping off the disinfectant
after disinfection cannot completely remove the
residual disinfectant on the skin surface, and the
first drop of peripheral blood is inevitably mixed
with a small amount of disinfectant, thus affect-
ing the accuracy of the measured value. Further-
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more, the exudation of tissue fluid decreases with
time, and the mixed tissue fluid of the second
drop of peripheral blood may be lower than that of
the first drop of peripheral blood [43]. At present,
many nursing experts and educators recommend
that patients wash their hands with water and
soap and use the first drop of blood [44].

Some studies [45, 46] compare the values of
the first drop and the second drop of blood in
blood glucose self-monitoring with that of venous
blood, and come to the conclusion that there is
no difference in blood glucose value between ve-
nous blood and the first drop of blood. Under the
condition that the patient’s hands are clean, the
first drop of blood is closer to the value of venous
blood glucose [47, 48]. The first drop of fingertip
blood is mostly natural flow, while for the second
drop of fingertip blood, if the needle depth is in-
sufficient, often external force needs to be used
to force blood outflow, because external force
extrusion can cause too much tissue fluid exuda-
tion and hemodilution. Hemodilution also caus-
es dilution of other components that need to be
tested, resulting in a poor test value [49]. If the
needle depth is increased, it will increase the pain
of patients, and the wound will also deepen. For
patients who need to have blood glucose moni-
tored for a long time, it will increase the resistance
of patients and reduce the compliance of regular
blood glucose monitoring [50].

At present, the core technology of blood glu-
cose meters mainly includes GOD and GDH. The
GOD blood glucose meter has high specificity to
glucose and is not disturbed by other glucose,
but is easily disturbed by oxygen. The GDH blood
glucose meter can easily be disturbed by other
glucose, but not easily disturbed by oxygen [51,
52]. Due to the difference in the principle of blood
glucose detection between the two blood glucose
meters, it may affect the blood glucose value of
the first two drops of blood, and then affect the
difference [53]. According to the subgroup analy-
sis of different kinds of blood glucose meters, no
matter whether a GOD or GDH blood glucose me-
ter, there is no significant difference in the rapid
determination of blood glucose by using the first
two drops of blood, and the first drop of blood can
be used to detect blood glucose directly. Addition-
ally, this study found that irrespective of whether
the patient washes the hands or not, the first drop
of peripheral blood can still be chosen for blood
glucose detection. The results of this study sug-
gest that when using a rapid blood glucose meter
to determine the blood glucose value, as long as
it is operated correctly, it is not necessary to wipe
off the peripheral blood of the first drop, but the
first drop of peripheral blood can be used directly
to determine the blood glucose value. In the busy

nursing work, this can not only save the trouble of
wiping off the first drop of blood, and reduce the
consumption of disposable medical supplies and
blood contamination, but also save more valuable
working time, and reduce the patient’s pain. How-
ever, it must be noted that the included studies do
not report that the difference between the dosage
in the first and second drop is also similar among
different levels of glycemia, and we cannot cal-
culate it because of the limited data. Therefore,
future studies should report more about the dos-
age in the first and second drop and identify the
potential association with the different levels of
glycemia.

There are some limitations in this meta-analy-
sis that are worth considering. Firstly, the patients
in the included studies have no obvious abnormal
peripheral circulation or other special changes
in blood glucose, so for patients with other dis-
ease types and special conditions, the difference
of blood glucose values in the first two drops of
the fingertips also needs other studies to supple-
ment the relevant data. In addition, most of the
included studies did not report the correspond-
ing venous blood glucose values. This study only
compared the blood glucose values of the first
two drops of blood, but did not include the ve-
nous blood glucose values. In the future, it is nec-
essary to compare the blood glucose values of the
first two drops of blood and venous blood glucose
values, and analyze which of the first two drops
of fingertip blood is closer to the venous blood
glucose value, to provide more reliable evidence
for clinical blood glucose monitoring and nursing.

In conclusion, the results of the meta-analysis
showed no significant difference between the
first drop of blood and the second drop of blood
in the rapid determination of blood glucose, and
it is not necessary to abandon the first drop of
blood when measuring peripheral blood glucose.
Measuring blood glucose with the first drop of
blood not only helps to reduce the time pressure
of nurses to detect blood glucose, and reduces
the waste of medical resources, but also reduces
the inconvenience and pain of patients’ daily dia-
betes management, which has certain social and
economic benefits.
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