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Comparison of blood glucose concentrations from
capillaries and veins in SMBG*
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_I. Introduction

" With the outstanding improvement in medical tec-
hnology, health service consumers became more and
more get the control of their own bodies. This is es-
pecially important for the clients suffering from
chronic illnesses like diabetes. But in order to creat
the most beneficial outcome for these technological
developments, more accurate guidelines for their
operations should be given for the users of these dev-
ices,

In considering that insulin self administration tot-
ally depends upon SMBG in community-base, heal-
th care professionals must be able to fully under-
stand and to give nationales for their clients, so as to
the clients be effective in promoting and maintain-
ing self care behavior(Gu Meeock, 1996).

In order to be utilized in preparing guidelines for
the DM patients in self monitoring of blood glucose
(SMBG), this clinical trial directly compared blood
samples obtained by three different methods in the
same subjects.

* Self Monitoring of Blood Glucose
*= Seoul Nursing Junior College, full time lecturer

II. Literature Review

Blood glucose level is the most important land-
mark not only in diagnosing but also in treating and
managing diabetes mellitus(DM ) (The Dibetes Con-
trol and Complications Trial Research Group, 1993).
Patients with DM had had to visit hospitals in order
to take this test, but for the past decade self-moni-
toring of blood glucose (SMBG) has become a major
adjunct to the care of individuals with DM. It is now
possible for the diabetic patients and health care per
sonnels to measure and record blood glucose level
frequently with newly developed devices that are
convinient to use and readily available ( American
Dibetes Association, 1987). Now SMBG is an essen-
tial component of any intensive insuline programdir
ected toward achieving near-normo-glycemia, of
which can be thought to be the realistic therapeutic
goal in managing DM(American Diabetes Associ-
ation, 1987). Even though it has many benifits and
conviniencies, the accuracy of SMBG is being ques-

" tioned sometimes.

In general, following factors are thought to affect
the accuracy and precision of SMBG. User varia
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bility : the major source of variability in results
obtained with SMBG devices is attributable to the
user. In contrast to the satisfactory accuracy and
precision of the systems under controlled laboratory
conditions, up to 50% of the values may vary more
than 20% from the reference values in general use,
Some of these user variables are 1) size and place-
ment of the blood sample, 2) timing of the test, and
3) removal of blood from strip (American Dibetes
Association, 1987). But in general, results are obtain-
ed with instrument read strip. Hematocrit is thoug-
ht to affect markedly to the values of blood glucose.
the magnitude of this effect may vary 40-30% for
every 10% change in l;ematocrit, depending on the
system used( American Diabetes Association, 1993).
Severe hyper or hypoglycemia may cause unreliable’
SMBG. Instrument malfunctioning and defective
reagent strips are the factors which may also affect
SMBG results.

As for the physiology of blood glucose concentra-
tions, there exists only a few references which men-
tions about the differences in blood concentrations
from various sites of the human body. According to
Kann & Weir(1994), the difference between the
blood glucose concentrations from vein and capillar-
ies is less then 1.1mg/dl. But Sternberg F. et al.
(1995) found subcutaneous glucose as low as about
30mg/dl than in veins in their study with ten healthy
volunteers, And 4lso there is little notion on how to
treat the specimens collected by some devient tec-
hniques. Books that even didn't clarify the differ-
ences, so it has been very hard for the practioners to
give clear assurances in SMBG outcomes for their
clients(Sternberg F., Meyerhoff C., Mennel ].F.,
Bischof F., Pfeiffer F.E., 1995 : Kahn R.C., Weir
G..1994).

fi. Materials and Methods

From 30 healthy (without DM) Korean men, who
agreed to be included in this study, periperal blood
and veinous blood was collected for the measure-
ment of blood glucose levels. To clear out the

influences of collecting techniques, peripheral blood
specimens were collected by three different method-
s. Firstly after pooling the peripheri of one finger,
puncture was done and blood specimens were col-
lected. Each methods were done two times. All the
participants had been checked their blood glucose
before their meals,

The blood glucose levels were measured by using

" the Glucocard (KDK Corp. Japan, 1995).

Data was summaried with means and then anal-
ysed using paird t-test, after validated the normal
distribution. Pearson Correlation and Coefficiency
was also used to clarify the relationship between the
methods of sampling.

. Results

The blood samples obtained from the anticubital
veins showed higher levels of blood glucose than
from capillaries(Table 1 & 2).

When the antecubital venous samples were com-
pared with the samples obtained after pooling the
capillaries, the former(117.52 +55.62mg/d}) were sig-
nificantly higher by 8.5mg/dl(t=2.86, p=.0081)
than the later(109.07 +53.99mg/dl). And also, com-
pare to the samples obtained by squeezing the capil-
laries after puncturing, the blood glucose concentra-
tions

Table 1. Blood Glucose Levels. (N=30)

Capillary(mg/dl)
after pooling by squeezing
Mean+SD 117.52+55.62 109.07+53.99 107.62+54.48
Minium 73 63 74
Maxium 166 165 158

Venous{mg/dl)

Table 2. Comparision of Blood Glucose Levels

Venous Capil‘lary Capillar.y
(pooling)  (squeezing)
Venous t=2.86** 1=3.(08""
p=.0081  p=.0055
CA(pooling) t=0.72
p=.4791

(** statistically significant at the level of p<.05)
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(107.62 +54.48mg/dl) were significantly lower by 9,
9mng /d] then venous blood (t=3.08, p=.0055).

As for the techniques when collecting samples
(Table 2 & 3), after pooling and squeezing were not
just same as each other(R=.9632, p=.0001), their
diffzrence had no statistical significance(t=0.72,
p= 4791).

Tatle 3. Correlation between the blood glucose levels
from vein and capiliaries.

Venous  CA(pooling) CA(squeezing)

Verous R=1.0000 R=09600" R=.9678"
(p=.0000) _ A(p=.0001) (p=.0001)

CA 'pooling) R=1.0000 R=.9632*
(p=.0001) (p=.0001)

.(_I-’_earson Correlation Coefficient was used,
* st atistically significant at the level of p<.05.)

V. Discussions

$SMBG is a tool used by both health care providers
and patients to monitor effectiveness of their ther-
apies of DM. So it is important that qualified health
cai e providers and trained have accuracy in this tec-
hnslogy, as most of the errors in this process may
lead to a mismanagement of DM, This study aimed
to find out how the blood glucose concentrations are
different from collecting sites and methods,

nly several authors had had interests in blood
ghicose concentrations in various body sites. And
th:ir findings or statements do not agree. With all
th:se discrepancies of literatures, generally, the
blood in vein is thought to be higher than the blood
in capillaries, According to Kann & Weir(1994), the
di: ference between the blood glucose concentrations
from vein and capillaries is less then 1.1mg/dl. But
Sternberg F. et al.(1995) found subcutaneous glu-
ccse as low as about 30mg/dl than in veins in their
st ady with ten healthy volunteers. in this study
w th healthy samples, their venous glucose concen-
trations were higher than the blood samples from
capillaries by 8 -10mg /dl, when monitored with a

b ek A A28 1%

SMBG machine(Glucocard).

The discrepancies between this trial and the other
studies call for futher investigations with more con-
trolled setups in more controlled samples.

To collect specimens after pooling the capillaries
can be said as a proper techniques in SMBG. But in
practical situations, sometimes many health care
professionals and clients find their samples not
enough for the measurement, after puncturing the
finger. At those situations, some people often tries
for a second sampling. But this may cause undesir-
able influences for the clients. After all the limitted-
ness of this clinical trial, the squeezing technique
seemed to make no considerable differences be-
tween the techique which had been thought to be as
proper. So if we fail to make the first puncture prop-
erly, we may squeeze the former sites for more
amount of blood, if it is thought to be needed for the
well -being of the health care consumers, not for the
obssessive completions of the care professionérs'
practice,

VI. Conclusions

This clinical trial aimed to give a guidelines for
the SMBG, which is no more a Greek concept to not
only health care workers but also for the DM clients,
From 30 healthy(without DM) Korean men, periper-
al blood and veinous blood was collected for the
measurement of blood glucose levels, before their
meals. To clear out the influences of collecting tec-
hniques, peripheral blood specimens were collected
by three different methods. Firstly after pooling the
peripheri of one finger puncture was done and blood
specimen was collected Each methods were done
two times. The blood glucose levels were measured
by using the Glucocard(KDK Corp. Japan, 1995).

The blood samples obtained from the anticubital
veins showed higher levels of blood glucose than
from capillaries(Table 1). When the antecubital ve-
nous samples were compared with the samples
obtained after pooling the capillaries, the former
were significantly higher by 8.5mg /dl(t=2.86, p=
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.0081) than the later. And also, compare to the sam-
ples obtained by squeezing the capillaries after pun-
cture, the blood glucose concentrations were signifi-
cantly low by 9.9mg/dl then venous blood(t=3.08,
p=.0055). The discrepancies between this trial and
the other studies call for futher investigations with
in more controlled settings with more controlled sam-
ples,

After all the limittedness of this clinical trial, the
squeezing technique seemed to make no consider-
able differences between the techique which had
been thought to be as proper. So if we fail to make
the first puncture properly, we may squeeze the for-
mer site for more amount of blood and then put it on
the test strip, if it is thought to be needed for the
well—being of the health care consumers, not fof
the obssessive completions of the care professioners’
practice.
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