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Can umbilical arterial pH be a predictor of the yield of mononuclear

and CD34" cells found in placental/umbilical cord blood at

full-term vaginal delivery?

Satoko EBINA™', Atsuko OMORI"® and Ikuo KASHIWAKURA™®

(Received September 26, 2011 ; Accepted November 7, 2011)

Abstract

Purpose: To investigate the influence of placental/umbilical cord blood (CB) pH on the yield
of mononuclear cells and CD34" cells, pH was measured in arterial CB samples obtained from
normal full-term deliveries. The relationship of these values with the yield of mononuclear
cells and CD34" cells detected in venous CB was analyzed.

Methods: A total of 122 CB units were collected from full-term vaginal deliveries at a single
hospital. Immediately after delivery, a segment of the umbilical cord was double clamped,
and arterial CB was analyzed to determine the pH and gas value. Venous CB was collected
in a sterile collection bag and processed for cell separation within 24 hours of collection. The
relationship between pH and yield of mononuclear cells and CD34" cells was analyzed.
Results: Statistically significant correlations were observed between the net weight of CB and
the total mononuclear and CD34" cell counts. In addition, there was a negative correlation
between mononuclear cell counts and pH. However, no significant differences were observed
between the total CD34" cell counts and pH.

Conclusions: The findings of the present study show that the mononuclear cell counts are
correlated with umbilical arterial pH, suggesting that intrapartum fetal stress influences the

yield of mononuclear cells.

Key words : umbilical cord blood; umbilical arterial pH; mononuclear cells; CD34" cells

of CB transplantation are generally influenced

1. INTRODUCTION by the number of mononuclear cells per CB unit

Umbilical cord blood (CB) contains high amounts
of hematopoietic stem/progenitor cells, such as
CD34" cells!’; therefore, CB is being increasingly
used as an alternative source to obtain these cells for
treating patients with diseases such as hematopoietic
2.3)  Additionally, CB contains
multipotent stem cells that can differentiate into

malignancies

blood vessel, muscle, and neuronal cells* ~®’. Previous
reports have shown that the clinical outcomes

transplanted. However, a reduction in the number of
cells per CB unit often causes serious issues during
transplantation in adult primates, even though
the hematopoietic stem cells present in CB have
a higher proliferative potential than that of bone
marrow cells. Therefore, it is important to obtain
and use CB units that contain a sufficient number

3,7-13

of mononuclear cells ', However, it is difficult

to predict the number of nucleated/CD34" cells per
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CB unit in advance because of the extremely wide
variations in individual samples.

Perinatal factors, such as birth weight, placental
weight, gestational age, neonatal sex, the mode of
birth, and the collection and length of the umbilical
cord, generally influence the cellular content of CB

d" ' However,

and the volume that can be collecte
little is known about the influence of CB acid-base
status and gas values on the yield of mononuclear
and CD34" cells. In the present study, in order
to investigate these issues, pH levels of umbilical
arteries obtained from full-term vaginal deliveries
were analyzed. The relationship of these values with
the yield of mononuclear and CD34" cells detected in

the umbilical vein was then analyzed.

1I. MATERIAL AND METHODS

Collection of CB units

Between January 2009 and December 2010, CB
units were collected at a single hospital (Hirosaki
National Hospital, Hirosaki, Japan) after obtaining
informed consent from every mother and approval
from the Committee of Medical Ethics of Hirosaki
National Hospital (Hirosaki, Japan) and the
Committee of Medical Ethics of Hirosaki University
Graduate School of Medicine (Hirosaki, Japan). The
criteria for inclusion were low-risk pregnancies,
singleton gestations, vaginal deliveries, and neonates
born without requirement of resuscitation or
immediate rescue procedures. Immediately after
delivery, a segment of the umbilical cord was
double clamped, and blood was drawn from the
umbilical artery into preheparinized plastic syringes
for determination of pH values. At the same time,
according to the guidelines of the Tokyo Cord Blood
Bank, CB units were collected before placental
delivery (in utero collection). CB was collected in a
sterile collection bag that contained 28 mL citrate-
phosphate dextrose anticoagulant (CBC-20; Nipro,
Osaka, Japan) until the flow ceased. A total of 172
CB units were available for cell separation within 24
h of CB collection. Relevant perinatal data (such as
maternal age, gestational age, duration of labor, birth
weight, and Apgar score) were obtained from the
hospital. Cases with gestational ages of <37 and >
42 weeks were excluded from this study. Cases with

unknown or missing data regarding these obstetric

factors were also excluded.

Separation of mononuclear cells and purification of
CD34* cells

Mononuclear cells were separated using Ficoll-
Paque (GE Health care Japan, Tokyo, Japan). Twenty
milliliters of CB was diluted 2-fold with phosphate-
buffered saline (PBS) (-) plus 5 mM ethylenediamine-
tetraacetic acid (EDTA) (Wako Pure Chemicals,
Tokyo, Japan) and layered onto 15 mL Ficoll-
Paque (1.077 g/mL; Amersham Pharmacia Biotech
AB, Uppsala, Sweden). The samples weighed
300 g and were centrifuged for 30 min at room
temperature. The buffy coat was harvested and
diluted with EDTA-PBS solution. To remove
platelets, cells were washed twice with EDTA-PBS
and centrifuged at 100 X g for 10 min at 4°C. The
cells were then resuspended in EDTA-PBS at 4°C
and counted using Tiurk solution. Following the
manufacturer’s instructions, magnetic cell sorting
(Miltenyi Biotec, Germany) was used for positive
selection of CD34" cells. At the end of the procedure,
the amount of CD34" cells recovered from the
mononuclear cells was approximately 0.1%-0.6%, and
the purity, as determined by flow cytometry, was
80%-95%. Cell viability was verified using the trypan
blue exclusion method. CD34" cells were not purified
when the CB unit contained an extremely low
number of mononuclear cells (<8 x 107 cells) because

of poor recovery.

Analysis of umbilical artery blood

Umbilical artery blood was analyzed using a
portable blood analyzer (i-STAT300F; Abbott Point
of Care Inc., IL, USA) to determine pH. This analysis
was usually performed within 30 min of delivery and
in no case longer than 60 min after delivery.

Statistical analysis

Statistical analysis was performed using SPSS
software, version 16.0 (SPSS Japan, Inc., Tokyo,
Japan), and Origin (Origin Lab, Northampton, MA,
USA) for Windows. Descriptive statistics are shown as
arithmetic median (range) deviation. Multiple linear

regression analysis was performed to determine
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Table 1 Perinatal data of 122 deliveries

N (%) Median (range)

Maternal age (years) 295 (21-43)
Gestational age (weeks) 39.0 (37-41)
Parity

Nulliparity 71 (582)

Multiparity 51 (41.8)
Induced labor 9 (74)
Vacuum extraction 6 (4.5)
Total duration of labor (min) 4965 (55-3011)
Time from ROM* to birth (min) 280 (2-3507)
Meconium staining 19 (15.6)
Nuchal cord 50 (41.0)
Neonatal sex

Male 50 (41.0)

Female 72 (59.0)

Birth weight (g)

Placental weight (g)

Length of umbilical cord (cm)
1-min Apgar score

5-min Apgar score

Umbilical artery pH

3092 (2366-4100)
3530 (385-865)
56.0 (35-90)

9 (6-10)

9 (8-10)
733 (7.18-751)

*ROM: rupture of membranes

Table 2 Cord blood characteristics

n Median (range)
Net weight of CB (g) 122 419 (109-1187)
Total mononuclear cells (x 10%) 122 120 (0.3-61)
Total CD34" cells (x10° 88 146 (0.04-9775)

the association between mutually adjusted obstetric
characteristics (independent variables) and cell
yields (dependent variables). After normality tests,
data were also analyzed by univariate analysis using
either the Mann-Whitney's U test or the Spearman
rank correlation coefficient and multiple regression
analysis, depending on the distribution pattern of the
data. A P value of <0.05 was considered significant.

1I1. RESULTS

Perinatal data of the study population

A total of 172 CB units were collected from
healthy newborns. Seven units obtained at a
gestational age of <37 weeks, 1 unit obtained at >42
weeks, 12 units with unknown or missing perinatal
data or missing umbilical arterial pH data, and 17
units unavailable for cell separation were excluded
from this study. Thus, 122 CB units were used in
this study. Perinatal data of the study population

are summarized in Table 1. The median maternal
age was 29.5 years; 58.2% of the mothers were
nulliparous, and 41.8% were multiparous. The
median gestational duration was 39 weeks, and
41.0% of the newborn infants were male and 59.0%
were female. The median birth weight was 3092 g.
The median Apgar scores at both 1 and 5 minutes
were 9. The median umbilical arterial pH was 7.33.

Characteristics of CB

The characteristics of the CB units and the
number of mononuclear/CD34" cells are summarized
in Table 2. The median net weight of the CB units
was 41.9 g. The median total mononuclear and
CD34" cell counts were 1.20 x 10° cells and 1.46
x 10° cells, respectively. No statistically significant
differences were observed in the total mononuclear
and CD34" cell counts in terms of parity, presence of

meconium-stained amniotic fluid, presence of nuchal
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Figure 1 Correlation between the net weight of CB collected and cell counts of CB

units in all deliveries. Significantly positive correlations were observed between the
following parameters: [A] the net weight of CB collected and the total mononuclear cell
count (n = 122), [B] the net weight of CB collected and the total CD34" cell count (n =
88), and [C] the total mononuclear cell count and the total CD34" cell count (n = 88).
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Figure 2 Correlation between umbilical arterial pH and cell counts of CB units in all
deliveries. A significantly negative correlation was observed between [A] the umbilical
arterial pH and the total mononuclear cell count (n = 122). No significant correlations
were observed between the CD34" cell count (n = 88) and the net weight of CB
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collected (n = 122) ([B], [C]).

cord, and neonatal sex (data not shown).

Relationship between mononuclear/CD34" counts and
umbilical arterial pH

A univariate analysis was performed to determine
the association between net CB weight and the
total mononuclear and CD34" cell counts (Fig. 1).
Statistically significant correlations were observed
between the net CB weight and the total mononuclear
cell count or the total CD34" cell count. These results
were consistent with those of previously published

18,1
reports 819

and confirmed that the CB samples
used in the present study were relevant subjects
for this investigation. Next, the total mononuclear
and CD34" cell counts were analyzed to determine

their relationships with umbilical arterial pH (Fig.

2). The mononuclear cell count was negatively
correlated with pH. However, no correlations were
found between pH and the CD34" cell count or net
weight. At this time, the mononuclear and CD34"
cell counts, containing 1 g CB, were also analyzed
to determine their relationships with umbilical
arterial pH, and same results were obtained (data
not shown). A multiple regression analysis was used
to identify independent perinatal factors. The pH of
umbilical artery blood was identified as the variable
that independently predicted elevated mononuclear
counts (R = 0513, ANOVA P < 0.001). In addition,
total duration of labor was identified as the variable
that independently predicted elevated CD34" cell
counts (R* = 0.121, ANOVA P < 0.001). At the same

time, the total mononuclear and s were analyzed to
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determine their relationships with umbilical arterial
pCO,, pO, base excess and HCO;. The number
of mononuclear cells was correlated with pCO,,
whereas, no correlations were observed between
CD34" cell count and umbilical arterial pCO,, pO,,
base excess, and HCOj; and CD34" cell count.

1V. DISCUSSION

In the present study, significantly positive
correlations were observed between the net
weight of CB, total LD cells, and total CD34" cells
(Fig. 1). These findings were consistent with our

1820 and those of other groups™?,

previous findings
confirming that the CB samples used in the present
study were relevant samples for investigation. As
shown in Table 1, the median umbilical arterial pH
of all the deliveries examined was 7.33. The acid-
base status and gas analyses results of umbilical
artery blood provide useful support in diagnosing
an intrapartum hypoxic-ischemic event®. Umbilical
arterial pH is routinely measured in many maternity
wards after placental delivery in order to evaluate
the acid-base status of the infant. A pH of less
than 7.0 is considered morbid hypoxia, which
272 Therefore, the

present result indicates that the subject group was

causes nervous after-effects

composed of healthy newborns without severe fetal
acidemia (Table 1).

Uterine labor contractions can lead to
intermittent obstruction of the uteroplacental
circulation and block the supply of oxygenated
maternal blood to the placenta. Therefore, prolonged
labor frequently causes fetal hypoxia due to uterine
contractions, thus increasing the risk of dysfunction
in the fetus. Lower umbilical arterial pH or perinatal
adverse outcomes are associated with prolonged
duration of the second stage of labor” . Lim et al
reported that longer durations of labor and stress
during delivery increase the number of mononuclear
cells, granulocytes, CD34" cells, and hematopoietic
progenitor cells, possibly by mobilizing various cell
populations of endogenous cytokines®. In addition,
Aufderhaar et al reported that large blood volume,
long duration of labor, and lower arterial and venous
pH values positively correlate with higher levels of
mononuclear cells'”. In the present study, a negative

correlation was observed between umbilical arterial
pH and the total mononuclear cell count (Fig. 2). No
significant differences were observed between the
umbilical arterial pH, net CB weight, and total CD34"
cell count (Fig. 2). This suggests that intrapartum
fetal stress influences the number of mononuclear
cells. The present results differ from the results of
previous studies. This may be because in almost all
previous studies, an automated centrifugation-based
cell separation system utilizing hydroxyethyl starch
was used for separating mononuclear cells from the
CB, and a hematology analyzer and flow cytometer
were used for counting mononuclear cells and CD34"
cells, respectively. These cell processing techniques
may have caused the differences seen in our study,
although the precise reason is not clear. In addition,
Juutistenaho et al have shown that umbilical arterial
pH is associated with mononuclear, CD34", and
total hematopoietic progenitor cell counts®. They
concluded that stress-related perinatal factors,
particularly umbilical arterial pH, are associated with
the number of hematopoietic progenitor cells present
in CB samples and may improve unit selection®.

In conclusion, the findings of the present study
show that the number of mononuclear cells is
correlated with umbilical arterial pH, suggesting
that intrapartum fetal stress affects the yield of
mononuclear cells. Currently, it is difficult to predict
the number of mononuclear cells per CB sample
prior to cell processing due to the extremely wide
amount of variation that exists in individual samples.
Therefore, the detailed mechanisms that influence
the relationship between umbilical arterial pH and
the yields of mononuclear and hematopoietic stem/
progenitor cells need to be elucidated. It would be
surely help to the medical staff if the criteria for
CB collection are clearly established in order to
efficiently utilize CB units for basic research in the
future.
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A comparison of wandering behavior in elderly people with

Alzheimer’s disease and vascular dementia

Haruka OTsu™', Shigeko TAKAYAMA™*? and Yoko WATANABE"®

(Received September 26, 2011 ; Accepted December 19, 2011)

Abstract : The purpose of this study was to compare wandering behavior in elderly people
with Alzheimer’s disease (AD) and vascular dementia (VaD) in order to discover information
to improve methods of care. Work and non-purposeful types of wandering behaviour were
the results of feelings, opinions, and non-wandering patterns in both of AD and VaD. On the
other hand, ‘going home” was peculiar to AD and ‘amenities, searching, and sociality’ were
peculiar to VaD. Feelings during wandering in both AD and VaD were positive in the case
of accomplishing the purpose but negative when it was not accomplished. There were a lot
of patterns in VaD concerning the details of wandering situations in comparison with AD
and they showed realistic behavior so it was deduced that elderly people with VaD had less
cognitive impairment and more diverse lives than elderly people with AD. Elderly people with
AD just stopped wandering autonomously when they found a familiar place in the case of non-
purposeful wandering therefore it was deduced that a familiar place was the key to stopping

wandering.

Key words : wandering; Alzheimer’s disease; vascular dementia; Behavioral Psychological
Symptoms of Dementia (BPSD)
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Effects of plastic hot water bottle and electric blanket on the
living body, as determined by evaluation of skin temperature,

skin blood flow, and subjective sensation

Makiko Kupo*', Seiko Kunpo*?, Maiko KiTtAjiMA*®
Hideaki YAMABE*?, Shizuka TAKAMAGI** and Kazuki OTA*®

(Received September 29, 2011 ; Accepted December 19, 2011)

Abstract : We investigated the effects of plastic hot water bottles and electric blankets on the
living body. The subjects were 11 male students. The intervention period was from February
to May 2009, in a laboratory setting. After the subjects had rested for 20 min they reported
their subjective sensations and I measured physiological parameters (skin temperature, blood
flow, pulse). After the subjects had immersed both hands into cold (15°C) water for 5 min, they
were randomly assigned to a hot water bottle group, electric blanket group, and control group.
I measured the abovementioned parameters every 10 min for 60 min, and the subjects again
answered questions about their subjective sensations.

The electric blanket group had a significantly higher forearm skin temperature than the hot
water bottle group and control group. The electric blanket group had a significantly higher toe
skin temperature than the hot water bottle group and control group. Skin blood flow did not
differ significantly among groups. Only the electric blanket group had a significant increase in
pulse rate after intervention.

Hot-water-bottle-group subjects reported increased comfort and sleepiness. Electric-blanket-
group subjects felt decreased comfort and increased wakefulness, accompanied by sweating.

Key words : plastic hot water bottle; electric blanket; skin temperature; skin blood flow;

subjective sensations

* 1 Hirosaki Municipal Hospital

* 2Department of Disability and Health, Hirosaki University Graduate School of Health Sciences

*3Department of Health Promotion, Hirosaki University Graduate School of Health Sciences

*4Department of Development and Aging, Hirosaki University Graduate School of Health Sciences

*5Department of Basic Nursing and Nursing Education, Division of Nursing Sciences, Hirosaki University Graduate School
of Health Sciences
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FeAE g (a1) 0 10 2.3 2.7
kR (co) 0 600 2425 182.1
BT (cm) 0 10 43 32
s AERE (cm) 0 10 34 37
%A (cm) 0 10 23 26
MR & (cm) 0 10 6.4 35
T B AR DGR I T (mmHg) 60 179 1185 258
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SORRRE, AL, FEMRG, MRS WIRORE, MR
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JHH W OFERE AR B [ oK
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Pearson O B4R
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Relation between the pain experienced by patients who undergo
upper gastrointestinal endoscopy and the physical and

psychological condition of these patients

Ichiko YAMADA™!, Yayoi KAWAMURA™', Keiko WAKABAYASHI™'

and Terumi KoGaAwA*?

(Received September 29, 2011 ; Accepted December 19, 2011)

Abstract : The purpose of this study was to suggest nursing interventions that will
help reduce the physical and psychological distress experienced by patients undergoing
gastrointestinal endoscopy. In this observational study, we examined the relationship
between patients’ pain and physical conditions and psychological conditions before and after
gastrointestinal endoscopy. The amount of water consumed, experience of examination,
patient’s psychological condition before the endoscopy were associated with the degree of
pain. Furthermore, the degree of pain was associated with the number of injections of water
administered during the examination and the total time of examination. Moreover, patient who
followed instructions that helped them relax and sigh during the examination experienced less
pain a sigh was associated with the total time. For patients who undergo a large number of
endoscopic examinations, physical and psychological distress, can be reduced by, encouraging
them to implement instructions that help them relax and sigh during the endoscopy, this will
require nursing intervention before the examination. All professionals should aim at providing
relief to the patient’s distress.

Key words : upper gastrointestinal endoscopy; pain alleviation; physical condition;

psychological condition; nursing intervention

*1The National Health Insurance Gonohe General Hospital, 17-3 Sawamukai, Gonohe, Aomori 039-1517, Japan
* 2Department of Health Promotion, Division of Health Sciences, Hirosaki University Graduate School of Health Sciences
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FEAFRANT LD I L7z JEEE AR, 1960 1
DRFIIAHFICMBOBE L ) LT L, -1.96LL T
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WHAENTWS 163(91.1) 164(79.2) 60(92.3) 47(83.9)
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L7Zaw 57(31.8) 53(25.6) 14(215) 11(19.6)
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£33 BOEREERBINCHIZDFESANOREBERIEE

& Rk RIEOMRHSE H Y OFEL i o e
it B P S it T D HHE D HFE e LB P-value
n=179 n=207 n=65 n=56

1 HEFMAES b avE LA T 71(39.7) 101 (48.8) 37(56.9) 32(57.1) 0.030
HZLTWVA LT TV A 108(60.3) 106(51.2) 28(43.1) 24(429)

o BLCHBL AR LNT W W 76(42.5) 94(454) 32(49.2) 29(51.8) 0.586
w3 w5 103(57.5) 113(54.6) 33(50.8) 27(482)

3 AROK, FEOZLLH VAV 147(82.1) 174(84.1) 57(87.7) 52(92.9) 0.227
HOKRY S ZFHEICT 5 w5 32(17.9) 33(15.9) 8(12.3) 4(7.1)

4 Bif - KEFEO VLY wWhw 136(76.0) 168(81.2) 55(84.6) 53(94.6) 0.010
ZLTws w3 43(24.0) 39(188) 10(154) 3(54)

5 T&% Bl oghza wiw 87(48.6) 103(49.8) 36(55.4) 38(67.9) 0.065
~5 w5 92(51.4) 104 (50.2) 29(44.6) 18(32.1)

6 BRI O A 78T wWhew 156 (87.2) 187(90.3) 62(95.4) 53(94.6) 0.186
LR w5 23(12.8) 20(9.7) 3(4.6) 3(54)

; INE—ChBEREE WV 167(93.3) 194(93.7) 58(89.2) 54(96.4) 0483
DBEZRNVEIICLTVDE Wb 12(6.7) 13(6.3) 7(108) 2(36)

3 WAL VBXEVEIHICT VWi 67(374) 91(44.0) 33(50.8) 33(58.9) 0.025
LTw3 w3 112(62.6) 116(56.0) 32(49.2) 23(41.1)

9 PEslbEHLT VEW 150(83.8) 183(884) 60(92.3) 51(91.1) 0.252
w3 w3 29(16.2) 24(11.6) 5(7.7) 5(89)

10 RS LB XD wWEW 122(68.2) 143(69.1) 53(81.5) 49(87.5) 0.006
LTwb w3 57(31.8) 64(30.9) 12(185) 7(125)

. (AY/IN 150(83.8) 176(85.0) 56(86.2) 51(91.1) 0.632

I fFiize-<Ches o 29(16.2) 31(150) 9(138) 5(89)

12 FFHPIFFLEZHET LY WAL 135(75.4) 166(80.2) 50(76.9) 44(78.6) 0.718
2L Twb w5 44(24.6) 41(19.8) 15(23.1) 12(214)
N VB 26(14.5) 49(23.7) 10(154) 11(19.6) 0125

13 SHLTHND w2 153(855) 158(76.3) 55(84.6) 45(804)

1 KNG U ARFEZTHY. WhEw 88(49.2) 128(61.8) 43(66.2) 42(75.0) 0.002
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FE2 LTS w5 56(31.1) 58(28.0) 17(26.2) 7(125)

16 FHBALGLRPMIAESE  VWhw 130(72:6) 169(81.6) 55(84.6) 49(875) 0.035
ZH L7 w5 49(27.4) 38(184) 10(154) 7(125)

17 iz VBEXLVEIHIC ViAWY 116(64.8) 160(77.3) 53(815) 45(804) 0.009
LTwb w5 63(35.2) 47(22.7) 12(185) 11(19.6)

18 VYT 2ELEDB LD Wirw 112(626) 136(65.7) 50(76.9) 48(85.7) 0.003
IZLTWw3 w3 67(37.4) 71(34.3) 15(23.1) 8(14.3)

19 72 bEBRZEH-TEFZ VWiwn 110(61.5) 114(55.1) 39(60.0) 40(71.4) 0.152
35 w5 69(385) 93(44.9) 26(40.0) 16(28.6)

20 Tofl (EREEEL . Wy 176(98.3) 202(97.6) 64(985) 56(100) 0.881
LB EHTTHREY) w3 3(1.7) 5(24) 1(15) 0(0)

n(%)
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(4)
7.00 1
6.00 A
p<0.001
5.00 - p=0.008
p=0.008 ——
4.00 .
3.00 1 i I
.
I
2.00 1
1.00
0.00
B -Rik RiEDBEEE BREOREEE mEDREEE
BEEERRE DHEE DHE LB
n=179 n=207 n=65 n=56
K3 HOBREREEZEINCH T2 FELANDETBBEEBERDLLE
STl = e
WIEEH © F &b 04w, BoER, Botks)
L5 (p<0.001), £ HEIL#EE: (Bonferroni)
x4 FOBEREBLEZFHNCEIIDZFEBADETEEBERIER
HE - RKikE  FEOBHEER HY OB WH oS A
ft B 4 PR IE e R D HREE D HEE LB P-value
n=179 n=207 n=65 n=56
N DAF TR 43(24.0) 75(36.2) 26(40.0) 28(50.0) 0.001
I HEiTRIcT 5 LEFTUS  136(76.0) 132(63.8) 39(60.0) 28(500)
9 KHZEIZ®-L D AT/ 143(79.9) 177(85.5) 60(92.3) 48(85.7) 0.106
hEEs w3 36(20.1) 30(145) 5(7.7) 8(14.3)
3 DL 7 R IR 12 AT/ 61(34.1) 85(41.1) 32(49.2) 27(482) 0.087
ZHLEED w3 118(65.9) 122(58.9) 33(50.8) 29(51.8)
4 WEXEXHAL Wwian 57(31.8) 87(42.0) 22(33.8) 25(44.6) 0.119
XgTWnb w5 122(68.2) 120(58.0) 43(66.2) 31(554)
5 TEX LA COWTE  WiEn 105(58.7) 120(58.0) 41(63.1) 43(76.8) 0.060
QA w5 74(41.3) 87(42.0) 24(36.9) 13(23.2)
6 45 H O AR HEIRAE % T2 Wiz 102(57.0) 138(66.7) 53(81.5) 50(89.3) p<0.001
LTwb w3 77(43.0) 69(33.3) 12(185) 6(10.7)
. AT/ 67(374) 100(48.3) 28(43.1) 34(60.7) 0.013
7R S Wb 112(62.6) 107(51.7) 37(56.9) 22(39.3)
LoWnn 176(98.3) 202(97.6) 63(96.9) 56(100) 0.653
5A =LA 7 S
§ Toft GRORREL) | 3(17) 5(24) 2(3.1) 0(0)
n(%)
Fisher ®HE#7%
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Relationship between parents’ health care awareness and

attention to their children’s lifestyle

Shizuka KURAUCHI"', Miya NISHIMURA™' and Terumi KOGAWA™'

(Received September 30, 2011 ; Accepted December 19, 2011)

Abstract : This paper examines the relationship between parents’ health care awareness and
attention to their children’s lifestyle to provide support for the prevention of young children’s
lifestyle-related diseases. A questionnaire was conducted among 843 parents with children aged
18 months to 4 years. First, according to the degree of health care awareness evidenced by the
questionnaire responses, parents were divided into 4 groups. Secondly, 3 items, 1) parent’s lifestyle,
2) attention to children’s eating habits, and 3) attention to children’s lifestyle were expressed
numerically then examined for any correlative relationships. As a result, the group of parents
with a higher degree of health care awareness had a healthier lifestyle and also paid more
attention to their children’s lifestyle. The parents with lower awareness of their own health
and who declared that they pay attention to their children’s lifestyle actually paid less attention
to their children. Significant correlations were found between parent’s health care awareness
and their own lifestyle and the attention given to their children’s lifestyle. In conclusion, this
research indicated that prevention of children’s lifestyle-related diseases could possibly be
achieved though providing suggestions for improving the parents’ lifestyle.

Key words : parents with young children; health care management awareness;
prevention of lifestyle-related diseases for young children;
health checkups for young children
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Attitude survey of the nurses on the laboratory tests

Noriko OGURA™', Keiko A1zu*?, Yoshiko NISHIZAWA*?
Kyoko NAKANO™®, Miyuki FujiokA™*, Akemi KOBAYASHI"®
and Tkuko MASUDA™?

(Received September 30, 2011 ; Accepted December 19, 2011)

Abstract : We have conducted a questionnaire survey on the nurse’s attitudes toward
laboratory tests. The results indicate the following.

Nurses have sufficient understanding of the general laboratory tests, such as hematology,
urinary, and fecal tests. Thus, they can explain and perform these tests with sufficient
understanding. However, their understanding of the tests specific to a department or those
performed less frequently may be lacking. Thus, they may explain and perform such tests
without the required level of understanding.

The nurses responded that they required a clinical laboratory technologist to perform
drawing blood in laboratory tests duties most. When it was assumed that a clinical laboratory
technologist would perform all duties about laboratory tests, the nurses who agreed to it were
approximately 70%. The nurses responded in the questionnaire that cooperation with clinical
laboratory technologist reduces their workload so that they can devote more time and energy

to taking care of patients.

Key words : nurse; laboratory tests; clinical laboratory technologist
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Opinions of nursing professionals as to why they want to improve

their patient teaching skills

Mayumi SATO™', Tomoko ICHINOHE"', Kumiko SAITO"?

Noriko OGURA™? and Hiromi YOKOTA™®
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Abstract : The aim of this study was to elucidate the opinions of nursing professionals as to
why they want to improve their patient teaching skills, to gather basic information for the
development of an education program on patient teaching skills.

The subjects of this study were 672 nursing professionals from 39 hospitals (each with over
100 beds) in A prefecture, and the answers of 458 subjects to the question (reasons for wanting
to improve your teaching skills), were used for analysis.

From the results, 233 codes and 4 categories were extracted. These categories were:
“realizing one’s lack of teaching skills”, “increasing teaching opportunities”, “hoping for patients’
independence”, and “acquiring specific teaching skills”.

For the development of the education program on patient teaching, this study has shown the

need to integrate course contents that reflect these categories.

Key words : nursing professionals; patient teaching; patient education; teaching skills
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Trial of evidence-based nursing education
—Educational effect of an exercise on hand hygiene

using a bacterial stamp check—

Keiko A1zu™', Miyuki Fujioka*?, Seiko Kupo*?
Mayumi SATO™', Yuko ANZUE™', Hiromi YOKOTA™®
Noriko OGURA™*, Kyoko NAKANO*’, Akemi KOBAYASHI*®
Ikuko MASUDA™® and Yoshiko NISHIZAWA™!

(Received September 30, 2011 ; Accepted December 19, 2011)

Abstract : It is important in infection control for nurses and medical workers to master the
custom of appropriate hand hygiene. For the purpose of teaching student nurses knowledge
and a proper attitude regarding infection control based on evidence, we carried out an exercise
in which we performed stamp checks for bacteria adhering to the fingers before and after
hand sanitation, and examined the educational effects of this exercise. Although no significant
difference was observed in colony count before and after hand sanitation in the hand-washing
group (41 persons), the colony count decreased after hand sanitation in the hand antisepsis
group (32 persons). “Importance of hand washing” was described to be related to “the
insufficient effect of hand antisepsis” “the bacteria adhering to the fingers” and “the importance
of hand antisepsis”, among others factors, in a student report. The results suggest that this
exercise made a strong impression on the students, who were able to recognize the importance
of hand hygiene based on visual evidence of the bacteria adhering to the fingers, and is thus an
effective exercise in educating about hand hygiene.

Key words :infection control; hand hygiene; hand washing; hand antisepsis.
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Research on patient education by nursing professionals

— refinement of evaluation items regarding teaching technique

Tomoko ICHINOHE™ ', Noriko OGURA*?, Hiromi YOKOTA™?
Kumiko SAITO*?, Mayumi SATO*', Teruko ABE**

and Kaoru NARITA*®

(Received September 30, 2011 ; Accepted December 19, 2011)

Abstract : The purpose of this study is to set a standard for evaluating the technique
of patient education by nurses and to examine its reliability and validity. An anonymous
questionnaire was distributed to 315 nurses at four general hospitals in A prefecture. For
patient education skills, 140 evaluation items were initially selected, of which 87 were selected
by experts at a subsequent meeting. In order to verify construct validity, after excluding six
items, 14 factors, comprising 81 items, were selected by factor analysis. Cronbach’s a for overall
scores of 81 items, and for eight factors of at least three items were 0.981, and 0.800 to 0.966,
respectively. Further, for five factors of two items, correlation coefficient was 0.494 to 0.742,
confirming the reliability of the scale including all the 81 items and 14 factors. The 14 factors
were each classified into the teaching processes of "Assessment’, "Setting goals and planning,"
"Practice,” "Evaluation” and general guidance category of "Ability of the nurses to listen,"
"Environment of teaching," and "Collaboration with other healthcare workers."

Key words : nurses; patient education; teaching skills; evaluation scales
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The mental health care for hemodialysis patients based on the coping style

associated with personality types

Ruriko Kipacar"' and Yu KiTAjiMA™"

(Received September 30, 2011 ; Accepted December 19, 2011)

Abstract

Aim: This study aimed to specify the characteristics of coping styles associated with the
personality types of hemodialysis patients for the purpose of improving their mental health.
Methods: Nineteen hemodialysis patients were interviewed over a two-year period and
analyzed by coping styles within each personality type. Results: Four personality types
and several coping styles were defined. High scores for agreeableness, extraversion, and
conscientiousness characterized the agreeable personality type; corresponding coping styles
mainly included “coming to terms with family” and “coordinating one’s actions depending
on one’s character,” and these patients tended to accept their experiences positively.
Submissive personality types received low scores for extraversion, openness, agreeableness,
and particularly conscientiousness; coping styles for this type primarily included “trying not
to care about the disease” and “not being aware of symptoms but recognizing changes in
disease conditions.” Sensitive personality types were characterized by the highest scores
for neuroticism; their coping style was primarily “recognizing therapeutic effects.” Finally,
the balanced personality type mainly utilized the coping styles “recognizing symptoms and
coping with them” and “able to be influenced by physicians.” Conclusion: This study revealed
the clear association between the patient personality type and coping style which can be
useful for their mental health care.

Key words : coping with life; hemodialysis patient; mental health; personality

of hemodialysis patients.
I. INTRODUCTION

The number of patients receiving hemodialysis
has increased annually in Japan, reaching 297,126
in 2010."” While patients must manage chronic
physical deficiencies, they also continuously face
life-threatening complications, such as heart failure
and infection, associated with hemodialysis. These
burdens cause stress, as do restrictions on food and
2,3)

water and limited occupational and social activities.
All these stressors form part of the general lifestyle

Psychological issues experienced by hemodialysis
patients can be caused by physical pathology or

) Stress can easily occur in

psychogenic reactions.”
pathology situations of first dialysis, rapid dialysis,
and imbalances in body fluid. Psychogenic reactions
include suppression, denial, escape, substitution,
somaticization, acting out, and rationalization. Diet
and water limitations, diminished finances or social
activity, a changed position in family or society,

physical complications, and the time restrictions of

*1Depatment of Developing and Aging, Division of Health Sciences, Hirosaki University Graduate School of Health Sciences,

66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan

E-mail: kidachi@cc.hirosaki-u.ac.jp
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dialysis may also play a role in patient psychology.
Mental health care for hemodialysis patients requires
collaborative treatments; however, care based on a
patient’s mental condition at a given time is difficult
and often left to individual discretion.

Several previous studies on the mental health
aspects of hemodialysis have used various scales to
quantify the relationship between patient background
and aspects such as quality of life, self-management,
or adherence.®’ 1In particular, specific studies have
examined stress coping mechanisms,® ™’ relationships
between self-managed behaviors, and self-efficacy of

"% Even though patient outcome

dialysis patients.
appears to vary based on mental status, few studies
have focused on the relationship between behavior

Y- T4 increase this knowledge,

and personality.
we have clarified four personality types in dialysis
patientsm and now sought to investigate how they
cope with life based on these personalities. We
believe that if personality types and coping styles
could be identified for each patient, appropriate
caregiving methods could be devised. The term
"coping style" in this study refers to the way in
which each patient copes with life while he or she
undergoes hemodialysis routinely. Accordingly,
this study aimed to specify characteristics of
coping styles associated with personality types of
hemodialysis patients for their mental health care.

1I. SUBJECTS AND METHODS

Study 1

A cross-sectional study was conducted in
2002 using questionnaires given to members of a
hemodialysis self-help group located in A Prefecture,
Japan. Questionnaires were based on the
Neuroticism, Extraversion, Openness-Five Factor
Inventory (NEO-FFI). The NEO-FFI consists of 60
items, with 12 for each of the five main personality
dimensions: neuroticism, extraversion, openness,
agreeableness, conscientiousness, and is a self-
administered survey rated on a 5-point Likert-type
scale. Japanese versions have been translated and
standardized, and their reliability has been verified.”’
Cluster analysis included 381 participants who
completed all items on the NEO-FFI. Personalities
were classified into four types: the agreeable type,
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the submissive type, the sensitive type, the balanced
type.¥
Study 2

Researchers visited a medical institution that
provides hemodialysis care, explained the purpose of
the study and ethical considerations to a manager,
and obtained permission for the investigation.
Written and oral disclosure statements were given to
patients selected by the staff, and 19 provided their
consent to participate in the study. Semi-structured
interviews were conducted one to three times
between 2002 and 2004 for each patient and included
the NEO-FFI (first interview only), the Japanese
version of the General Health Questionnaire (GHQZ2S),
which measures the state of mental health, and
the Japanese version of the Profile of Mood States
(POMYS), which measures moods. It is reported that
GHQ and POMS are related to personality. %%
While one’s personality rarely changes, the mood
and mental state may change under the influence of
own various conditions. Therefore, we used these
questionnaires supplementary to examine the mental
state of the hemodialysis patients at the time of the
interview.

The GHQ28 is a short version of the General
Health Questionnaire and consists of 28 items with
four subscales: somatic symptoms, anxiety and
insomnia, social dysfunction, and severe depression.
Each subscale has seven items scored on a 7-point
scale, with total scores ranging from 0 to 28 points.
The average score for healthy people is 2.8 (£ 2.3),
while patients with neurosis average 139 (= 6.5).
Over 90% of all neurosis patients receive a score of 6
points or higher.ZO)

The POMS consists of 65 items that measure
moods across six scales: tension-anxiety, depression-
dejection, anger-hostility, vigor, fatigue, and
confusion. The score for each scale is then
converted into a t-score to compare the individual to
the general Japanese population.

The second and third interviews were conducted
after obtaining consent from the participant. Basic
medical data were collected from hospital records.
Patient ages ranged from 37 to 76 years, and the
duration of hemodialysis ranged from 5 months to
19 years. There were 7 male and 12 female patients.
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Table 1 Summary of 19 interviewed cases
Case Duration of
No. Gender Age hemodialysis Number of family Employment Causative disease Personality
(years)  (vears) type
1 male 74 6 six farmer Poststreptococcal acute glomerulonephritis
2 male 43 4 two with his mother unemployed Diabetes mellitus
3 male 68 4 two with his wife unemployed Poststreptococcal acute glomerulonephritis
4 male 59 2 four employee of a company Poststreptococcal acute glomerulonephritis
5 male 66 1 three farmer Chronic glomerulonephritis
6 ¥ female 51 19 three unemployed Chronic glomerulonephritis
7 female 57 19 seven unemployed Preeclampsia Agreeable
8 female 61 12 two with her husband unemployed Preeclampsia type
9 female 50 10 two with her daughter employee of a company Preeclampsia
10 female 56 5 four unemployed Chronic glomerulonephritis
11 female 76 5 two with her sun unemployed Chronic glomerulonephritis
12 female 61 2 three unemployed Preeclampsia
18 female 52 ] 1o three unemployed Chronic glomerulonephritis
14 male 49 05 two with his daughter unemployed Diabetes mellitus Submissive
15 female 57 ¢ 3 . single. . employee of a company_ Chronic glomerulonephritis ______________&pe
16 * male 37 14 six employee of a company Chronic glomerulonephritis Sensitive
type
17 female 52 8 two with her daughter unemployed Preeclampsia Balanced
18 female 71 10 two with her husband self-management Chronic glomerulonephritis type
19 female 31 1 single employee of a company Chronic glomerulonephritis

*Cases whose narratives were used for categorization of coping methods

Table 2 GHQ28 results for four selected cases

Case . GHQ28
No. Personality type Somatic Anxiety 'fmd Social_ Severg GHQ28
Symptoms Insomnia Dysfunction  Depression score
Case 6 Agreeable type 6 2 0 0 8
Case 14 Submissive type 2 2 1 0 5
Case 16  Sensitive type 3 6 0 6 15
Case 17 Balanced type 4 3 0 5 12

GHQ28 scores range from 0-28 points. 5/6 points are considered to be critical point of GHQ2S.
Mean in normal subjects: 2.76 + 2.31. Mean in neurotic subjects: 1393 * 6.51.

Classification of each patient’s personality type and
overall categorization of coping styles was based on
the interpretation of narrative data provided by the
patient. The interpretation and categorization were
made by three researchers to achieve consistency.
Ethical Considerations

Both studies were conducted after providing
sufficient oral and/or written explanation to patients
about the purpose of the studies and protection
of their personal information. Informed consent
was obtained from each patient. Strict control was
maintained over collected data to prevent disclosure

of confidential information.

1II. RESULTS

The 19 hemodialysis patients (Table 1) were

categorized by personality type as follows: agreeable

type, 13 patients; submissive type, two patients;
sensitive type, one patient; and balanced type, three
patients. A representative patient was selected for
each personality type (Cases 6, 14, 16, and 17). For
each of the 4 personality types, we described the
coping style of the patient who represented the
characteristic personality the most.
GHQ28 and POMS for Each Personality Type

The GHQ28 and POMS results from the four
representative cases are summarized in Table 2 and
Figure 1. Case 6, an agreeable personality type,
was strongly aware of physical symptoms and had
a slightly high score for somatic symptoms on the
GHQZ28. Scores for other sub-items and the POMS,
however, were favorable; we also speculated that
this patient was mentally and emotionally stable
given the low confusion score. Case 14, a submissive
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Figure 1 POMS results for four selected cases

personality type, generally had low GHQZ28 scores.
Poor vigor and decreased fatigue were seen on the
POMS, although other scores indicated a good state
of mental health. Case 16, a sensitive personality
type, had a high total score on the GHQ28 with
particularly high results for the sub-items of
anxiety/insomnia and severe depression (6 points on
a 7-point scale). High POMS scores for depression-
dejection, fatigue, and confusion suggested poor
vigor. In particular, the fatigue score was high for
this patient compared to the submissive type. The
high confusion score was due to factors such as
severity of symptoms and undetermined treatment
policy at the interview. Case 17, a balanced
personality type, also had a high total score on the
GHQ28. A high severe depression score was noted
on the POMS, but scores were otherwise well-
balanced.
Coping Styles

Coping styles were interpreted from narrative
interview data and totaled 153 among the four
representative patients, consisting of 70 from Case 6,
26 from Case 4, 22 from Case 16, and 35 from Case
17. All coping data were classified into the following
three categories: “regulating diseases (body and

” ”
’ ’

symptoms) (58),” “regulating own feelings (59),” and
“regulating human relationships (36).”
The category “coping styles for regulating

diseases (body and symptoms)” included the sub-

categories ‘recognizing symptoms and coping
with them, ‘not being aware of symptoms but
recognizing changes in disease conditions (laboratory
test results), ‘interfering with decisions on treatment
plans,” ‘recognizing therapeutic effects,” ‘taking
preventive measures in consideration of the future,
and others. These coping methods show that
hemodialysis patients make a routine effort to handle
the aggravation of disease conditions or symptoms
in a variety of ways.

The second category of “coping styles for
regulating own feelings” included the sub-categories
‘trying not to care about the disease, ‘considering
life or coordinating future, ‘coordinating one's action
depending on one's character, ‘performing an action
and recognizing its effect, ‘having a sense of conflict,
‘accepting positively,” and others. This category
reflects how hemodialysis patients are aware of
various emotions and adjust positively or negatively.

The final category, “coping styles for regulating
human relationships,” included the sub-categories
‘able to be influenced by physicians,” ‘coming to
terms with family, ‘using own judgment on the
effects of treatment and drugs, and others.

Coping Style of Each Personality Type

The number of occurrences of each coping sub-
category for each personality type is shown in
Table 3. The agreeable personality type included

‘taking preventive measures in consideration of
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Table 3 Categorized coping styles for each personality type

Categorized coping styles

sub-categories

Agreeable Submissive Sensitive Balanced
type type type type
(Caseb) (Caseld) (Cacel6) (Casel7) total

Coping styles for regulating diseases (body and symptoms) 58
recognizing symptoms and coping with them 3 2 0 6 11
interfering with decisions on treatment plans 2 0 5 4 11
not being aware of symptoms but recognizing changes in disease conditions 0 3 0 1 9
(laboratory test results)
recognizing therapeutic effects 0 1 8 0 9
taking preventive measures in consideration of the future 6 0 0 1 7
others 5 0 2 4 11

Coping styles for regulating own feelings 59
trying not to care about the disease 0 10 0 2 12
considering life or coordinating future 4 0 3 3 10
coordinating one's action depending on one's character 9 0 0 0 9
performing an action and recognizing its effect 7 0 0 0 7
having a sense of conflict 6 0 0 0 6
accepting positively 5 0 0 0 5
others 6 0 1 3 10

Coping styles for regulating human relationships 36
able to be influenced by physicians 1 5 0 8 14
coming to terms with family 13 0 0 1 14
using own judgment on the effects of treatment and drugs 0 0 3 0 3
others 3 0 0 2 5
total 70 26 22 35 153

Bolded numbers indicate uniqueness as compared to other cases.

the future,” ‘having a sense of conflict, ‘performing
an action and recognizing its effect, and ‘coming
to terms with family. The submissive personality
type included ‘not being aware of symptoms but
recognizing changes in disease conditions (laboratory
test results), ‘trying not to care about the disease,
and ‘able to be influenced by physicians.” The
sensitive personality type included ‘recognizing
therapeutic effects , ‘using own judgment on the
effects of treatment and drugs’ and ‘interfering with
decisions on treatment plans.” Finally, the balanced
personality type included ‘recognizing symptoms
and coping with them’ and ‘able to be influenced by
physicians.

1V. DISCUSSION

Characteristics that match the four personality
types were revealed in the GHQ28 and POMS. A
study of hemodialysis patients using the GHQ30
showed that scores for items measuring social
dysfunction and suicidal depression were higher

in unemployed patients.” In the present study,
the mental condition of patients was therefore

hypothesized one to two weeks before the initial

interviews so that the GHQZ28 data could be used
for rationalization of patient mood states, personality
types, and coping styles. The POMS is also widely
used as a tool for evaluating emotional states of
patients with mental disorders and/or somatic
diseases.® ®  For hemodialysis patients, POMS
results were reported to include low vigor scores??
and high depression-dejection scores in noncompliant

%) The emotional state of patients

female patients.
was also hypothesized one to two weeks before the
initial interviews for POMS data.

Characteristics of the personality types emerged
in the contents of the narrative interviews as well as
the surveys. The coping pattern of a hemodialysis
patient can be easily construed from their interview
and may help construct an appropriate response in
the future.

Mental health care for the sensitive personality
type is particularly important. People with high
neuroticism scores have difficulty controlling their
anger and are less capable of coping with stress
' In short, they

are sensitive to stress and react in an introverted

than other personality types.'®

manner, which was supported in the present study
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with poor vigor POMS scores and severe depression
GHQZ28 scores. A positive aspect of the coping styles
of sensitive-type patients is that they get involved
in the details of their treatment and decision-
making and are very sensitive to their condition.
But because people with neurotic tendencies are
sensitive to stress, emotionally unstable, and cope
by evasion, their participation in treatment decision-
making may not always be positive. Healthcare
professionals must respect their attitude for
engaging in treatment and should provide them
with accurate and honest explanations in order for
them to make decisions.

According to Nojima et al., there are seven
components of patient decision-making (constructive,
reality-oriented, elaborate, dogmatic, passive,

" Healthcare

haphazard inconsistent, and resistant).
professionals should realize there are various ways
by which patient self-decision can be accomplished.
Another personality type with mental aspects
that may necessitate special attention is the
submissive type. Low conscientiousness scores
do not mean that these patients entirely lack the
capacity to act according to moral principles; rather,
it means that they seldom make a sufficient effort to
achieve objectives. Other characteristics include a
lack of self-assertiveness or strong interest in issues,
an unwillingness to perform activities or reach goals,

' The unwillingness

and suspicion of other people.”
to perform activities corresponded to low vigor?
and poor fatigue scores in the POMS. As shown
in their narratives, the coping styles of submissive-
type patients can be regarded as the opposite of
agreeable-type patients. They are interested in
their disease condition but minimize thinking about
their disease and are often influenced by information
provided by their physician. Accordingly,
hemodialysis patients of the submissive personality
type tend to rely on specialists rather than act on
their own to cope with the disease; they even accept
progression of disease pathology, which could be
interpreted as reconciliation with their situation.
The low level of goal orientation may make
disease self-management difficult for patients with
a submissive personality type. They may not have

experience being in control of their own health, as
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they are influenced by the information provided by
specialists.’? Healthcare professionals often overlook
changes in their disease condition because these
patients do not tend to assert themselves and as a
result are often frustrated by aggravation of their
disease. Healthcare professionals should instead
encourage submissive-type patients to report their
complaints and promote their independence and self-
discipline, making the patients aware that they are
primarily responsible for their physical well-being.
Explanations should be given so the patients can
obtain a sufficient understanding of their disease,
and healthcare professionals need to be active and
continuously involved in their care.

With the agreeable personality type, somatic
symptoms on the GHQ28 were high, but the mood
score on the POMS was stable.
was the strongest dimension for these patients,

Agreeableness

complemented with slightly high extraversion
People with high

conscientiousness scores tend to be moralistic and

and conscientiousness scores.

trusted by others. Moreover, their low neuroticism
scores suggest that they are mentally stable and able
to cope calmly in stressful situations. Agreeable-
type patients also had a low openness score that can
be regarded as having a modest appearance and
reserved emotional reactions. Therefore, we surmise
that persons of the agreeable personality type have
an intense interest in things and are active, mentally
stable, and able to fully empathize with other people;
their actions and emotional reactions tend to be
calm.

Coping styles for agreeable personality types
were based on the fact that, despite unfavorable

' these patients

mental and physical health,' ?
positively accept the situation, change their
mindset, come to terms with other people, and
We believe that

combined with the other characteristics, these

take preventive measures.

patients are able to easily adapt to the dialysis
lifestyle. A disproportionately large number of
patients interviewed for this study were of the
agreeable-type because the hospital staff primarily
selected more adaptable participants. Persons of
the agreeable personality type are psychologically

independent, likely to have strong decision-making
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skills, and tend to build favorable relationships; these
traits suggest they do not have difficulty seeking
advice and, consequently, these patients may not
require active mental health care. Still, healthcare
professionals should inform agreeable personality
types that mental health care is readily available
whenever requested, while encouraging their
altruistic qualities.

Finally, there were no distinctly different
coping styles with the balanced personality type
as compared to the other personalities. Their
total scores on the GHQ28 were slightly high, a
tendency of depression was recognized, and mood
scores on the POMS were stable like the agreeable
personality type. From narratives, we recognized
that a balanced-type patient confirms changes
in their condition from their own sense and acts
without being influenced by physicians. Healthcare
professionals and care providers should thus keep
a closer eye on balanced personality types, whose
tendency for independence may make it difficult to
notice their tendency for depression.4>

V. CONCLUSION

The association between personality types and
coping style of hemodialysis patients was clearly
indicated by this study, which could be useful
for mental health care. Since the way in which
each patient copes with life is related to his or
her personality, it is important to understand the
uniqueness of patient personality. The results of
this study were not used to assess the quality of
personality. As for the personality type, it will
provide clues to avoid that the patients reach the
prevent patients from having mental health issues
without drawing much attention from the healthcare
professionals.

VI. LIMITATIONS AND CLINICAL IMPLICATIONS

This study was limited by the small number and
biased selection of patients in Study 2. Further
studies are needed to identify the type of coping
styles and type of care needed for those falling into
this category.
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A Measurement of "Feeling of Comfort" caused by a breast massage

Naoko Mi1sSAKT*!, Teruko TAKEO*?, Kazuhiko TAKANASHI*?
and Keiko MORI**

(Received September 30, 2011 ; Accepted December 19, 2011)

Abstract : The purpose of this study is to identify whether breast massage (hereinafter
"massage") increases mothers' subjective "feeling of comfort" and whether this is reflected
in the biological evaluation. Massage was performed for three breast-feeding mothers and
the "feeling of comfort" was measured through a Visual Analog Scale (VAS), alpha waves,
cardiac rate, and respiratory rate, while changes in the breast were assessed through breast
examination, photography, and thermography, and comparison was made before and after
the massage. After the massage, scores of average VAS, lighter feelings in the shoulders and
breasts, physical relaxation, and the amount of alpha waves increased in each case, although
with individual differences. The blood flow in the breast was judged to have improved based
on promotion of separation of breast basementand its mobility, increase in lactogenic feelings,
and reduction of breast pressure due to massage. Thus, it was identified that the "feeling
of comfort," which was relevant to lighter feelings in the shoulders and breasts as well as
physical relaxation were improved. However, since there were individual differences in the
data obtained, it cannot be concluded that subjective "feeling of comfort" is obviously reflected

in the biological evaluation.

Key words : breast massage; feeling of comfort; breastfeeding; alpha waves
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Localization of the motor point of the tibialis anterior muscle with

electrical stimulation for effective neuromuscular electrical stimulation

Hirokazu NARITA™"?, Shunsuke OMORI"’, Hideki YOSHIDA ™"

2

Takaaki ISHIKAWA™"°, Nobuto TAKAHASHI" " °, Yoshikazu TONOSAKI"
and Atsushi ODA™'

(Received August 26, 2011 ; Accepted December 19, 2011)

Abstract

Purpose: We attempted to quantitatively identify the location of the motor point (MP) of the
tibialis anterior muscle (T A) with electrical stimulation.

Subjects: Subjects were 13 healthy adults (26 lower limbs).

Methods: We defined the line connecting the fibular head to the lateral malleolus as the
longitudinal axis of TA and the lines perpendicular to this as the transverse axes. We
stimulated the surface of TA electrically, identified three sites with lower threshold (MP1,
MP2, and MP3) and measured the location of each MP as the distance from the fibular head
along the longitudinal axis (X) and from the lateral edge of TA along the transverse axis (Y).
X and Y were expressed as a percentage of total length of the longitudinal axis and the width
of TA on the transverse axis, respectively.

Results: MP1, MP2, and MP3 were located at approximately 21%, 31%, and 41% from the
fibular head, respectively, and at approximately 54%, 59%, and 78% from the lateral edge of
TA, respectively. Additionally, the part of TA perceived by the subjects to be contracting
differed for each MP.

Conclusion: By selecting the appropriate MP, selective TA contraction and reeducation of
ankle movement might be encouraged.

Key words : motor point; tibialis anterior muscle; electrical stimulation

is lower than at other sites on the same muscle.'" ?’

L INTRODUCTION Accordingly, in neuromuscular electrical stimulation

The motor point (MP) has been defined as the (NMES), which promotes muscle contraction with
location where the motor nerve enters the muscle electrical stimulation, it is recommended that for
belly and the surface electrical stimulation threshold effective stimulation one electrode is placed over the
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muscle’s MP.?’

In patients with hemiplegia, NMES is reported to
not only increase the muscle strength of the stimulated
muscle but also to decreases spasticity of its antago-
nistic muscles by reciprocal inhibition.* >’ Therefore,
in NMES for ankle plantar flexor spasticity in
patients with hemiplegia, the tibialis anterior muscle
(TA), one of the antagonists of the ankle plantar
flexors,®’ is often chosen as the stimulation target.
Regarding the MP of TA, the location where the
motor nerve of deep peroneal nerve enters the
muscle belly of TA was identified and reported as
the recommended stimulation site.”"®’

However, it was also reported that in TA the
entry point of the motor branch of the innervating
nerve to the muscle belly did not correspond to the
location where the surface electrical stimulation
threshold was lower than at other sites on the same
muscle®’ It is therefore inappropriate to adopt the
nerve entry point as an index of the surface MP
and as a target for electrical stimulation. Thus,
because TA’s exact stimulation position remains
unclear, in the clinical setting, we often see a surface
electrode that has been arbitrarily placed on TA or
the placement changes with each treatment. This
can lead to poor contractions of TA even when
stimulation intensity is increased and reduce the
effectiveness of treatment.

Therefore, in order to increase the efficacy of
NMES, the present study was conducted to identify
the location of the MP of TA relative to palpable

anatomical landmarks with electrical stimulation.

1I. METHODS

Subjects were 13 healthy adult volunteers
with no history of neurological or neuromuscular
disorders, in whom 26 lower limbs were investigated.
Their age (mean * standard deviation) was 23.2
+ 40 years, their height was 1680 * 9.2 c¢m, and
their weight was 57.8 = 9.5 kg. All subjects read
and signed an informed consent form revealing all
the details of this study, which had been approved
by the ethics committee of Hirosaki University
Graduate School of Medicine.

We determined the location where the surface
electrical stimulation threshold is lower than at other

sites on TA by stimulating the muscle electrically
by use of a Recording Chronaxie Meter (CX-31,
OGgiken, Okayama, Japan). TA has been reported to
have from three to five low threshold sites.”" We
adopted three lower threshold sites in each leg as
MPs because we thought that more subjects fulfilled
the condition. We identified the MPs and defined
the proximal MP as MP1, the middle as MP2, and
the distal as MP3. The location of each MP was
measured from anatomical landmarks. We also asked
each subject to state which part of TA contracted
when each MP was stimulated electrically.

Details of the electrical stimulation method,
the technique of measuring the location from
anatomical landmarks to each MP, and the method
of determining which part of TA the subjects
perceived as contracting are described below.

1. Electrical stimulation method (Fig. 1)

Subjects rested on a bed in a relaxed supine
position. The lateral edge of TA was identified on
palpation and marked, and the skin of the lower leg
was cleaned with a cotton alcohol wipe.

For electrical stimulation, a pen-shaped stimulating
electrode and a 5 cm X 8 cm rectangular indifferent
electrode were used. The methods of stimulation
and confirmation of TA contraction were based on
those reported previously'® '?. Briefly, we used a
square wave of 0.25 msec pulse duration and 1 Hz
frequency. We moved the stimulating electrode on
the surface of TA while gradually increasing pulse
amplitude from 0 mA until two examiners confirmed
visible muscle contraction; at this point, we recorded
the pulse amplitude and marked the location on
TA. In addition, we ensured that the contact area
of the stimulating electrode was uniform so that the
current density did not change when we moved the
electrode. The indifferent electrode was placed on

the gastrocnemius muscle.

2. Measuring the location of the MP (Fig. 2)

We chose the fibular head and the lateral
malleolus as the anatomical landmarks, and defined
the line connecting these prominent points as
representing the longitudinal axis of TA. We also
defined lines perpendicular to this that pass through
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Fig. 2 Measuring the location of the MP

each MP as the transverse axes. The location of
each MP was measured as the distance from the
fibular head on the longitudinal axis (X) and as the
distance from the lateral edge of the TA on the
transverse axis (Y). To make these absolute values
more generalizable, these distances were expressed
as relative to the total length of the longitudinal axis

(X') and the width of TA on transverse axis (Y’),
respectively (X/X %100, Y/Y' x 100).

3. Subjects’ perception of the part of TA contracting

We sought the opinion of each subject regarding
which part of TA contracted when each identified
MP was stimulated electrically. When we stimulated
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each MP electrically, we asked subjects to state
which part of TA contracted without looking at the

area.

1I1. RESULTS

1. Location of each MP and distribution of the lowest
threshold MP

The length of the longitudinal axis (X) was 34.6
+ 25 cm. The width of TA along the transverse
axis (Y') at MP1, MP2, and MP3 was 41 = 0.6 cm, 4.5
+ 0.6 cm, and 4.0 £ 0.7 cm, respectively.

The distance from the fibular head along the
longitudinal axis (X) of MP1, MP2, and MP3 was 74
+ 1.8 cm, 109 £ 1.8 cm, and 14.1 += 2.2 cm, and the
relative value (X/X' x100) was 21.3 = 4.7%, 314 =+
45% and 409 £ 5.6%, respectively (Fig. 3).

The distance from the lateral edge of TA along
the transverse axis (Y) of MP1, MP2, and MP3 was

of the location of MP1, MP2 and MP3

23 £ 09cm, 26 £ 09 cm, and 31 = 0.7 cm, and
the relative value (Y/Y X 100) was 54.2 = 14.9%, 59.0
+ 19.0% and 77.9 = 12.4%, respectively.

Among all 26 legs, the threshold was lowest MP1
in ten, for MP2 in seven, and for MP3 in nine.

2. Subjects’ perception of the part of TA contracting when
stimulating each MP

When stimulating MP1, all subjects stated that
the superior or superolateral part of TA contracted
in both legs. Similarly, when stimulating MP3, all
stated that the inferomedial part of TA contracted
in both legs. When stimulating MP2, the superior or
superolateral part of TA contracted in 13 lower legs,
the inferomedial part in ten, and almost all of TA in

the remaining three legs.
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1IV. DISCUSSION
In this study, we localized the MPs of TA

quantitatively with electrical stimulation. From our
results, the most proximal MP of TA (MP1) was
about 21% of the longitudinal axis length distal to
the fibular head, MP2 was approximately 10% distal
to MP1, and MP3 was a further 10% distal to MP2.
MP1 was about 54% of the width of TA along the
transverse axis medial to the lateral edge of TA,
MP2 was approximately 5% medial to MP1, and MP3
was a further 20% medial to MP2. We found that the
more distal MPs were situated more medially in the
muscle. We also noted that the lowest-threshold MP
was distributed approximately equally among MP1

)it was reported that

to MP3. In previous study®
proximal area of TA was most desirable for the site
where one electrode was placed because the entry
point of the thickest branch of the deep peroneal
nerve always existed and about 70% of all MPs
were concentrated within this area. However, our
results showed the location where surface electrical
stimulation threshold was the lowest differed in each
limb. Therefore, we think that for effective NMES in
the clinical setting it is necessary to specify the MP
that causes the greatest contraction of TA, with the
help of our results (i.e., mean positions of MP1, MP2
and MP3).

It was also suggested that the part of TA that
contracted differed when each MP was stimulated
electrically. Markee et al'¥ found that if only one
of several motor nerve branches in a muscle (e.g.,
the proximal branch) was stimulated electrically,
contraction of the proximal portion of the muscle
belly occurred. Anatomically, TA is a multipennate
muscle with the tendon running along its center
and converging muscle fibers passing to it from all
sides,"” and has multiple motor nerve branches. Wolf
et al"” reported longitudinal muscle bundle existed
in the proximal part of TA and slanted muscle
bundle in the intermediate to distal parts, and they
showed that innervations differed for each bundle.
We therefore infer that the difference in the part of
the muscle contracting for each MP is attributed to
the innervations of muscle bundle at each MP. That
is, MP1 and MP3 are affected by the innervations

of longitudinal muscle bundle and slanted muscle
bundle, respectively, and MP2 by the innervations of
both or either bundles.

Moreover, Wolf et al.'”” explained that the
longitudinal muscle bundles could shorten more
profoundly during the swing phase of gait and
control ankle dorsiflexion at that time, and that
the slanted muscle bundles could control inversion

1" reported when in a

of foot. Besides, Liu et a
muscle with multiple motor points, plural motor
points were stimulated simultaneously, even
lower manageable pulse amplitude could produce
the muscle contraction effectively. Therefore, by
selecting the appropriate MP in response to the aim
of therapy, not only reciprocal inhibition of TA’s
antagonistic muscle but also a selective and effective
TA contraction may be encouraged, promoting the
reeducation of ankle movement.

In this study, subjects determined which part
of TA contracted on stimulating each MP, leading
to poor objectivity in this regard. However, our
results suggest the possibility of more selective
muscle reeducation by selecting and stimulating the
appropriate MP in the same muscle. For effective
NMES, we believe it is necessary to more objectively
elucidate which part of TA contracts in response to
stimulation of which MP, and examine the possibility
of selective and effective muscle-reeducation more in
detail.
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Effects of working time on psychological conditions after work

Koshi SumicawA*", Shuhei KOEDA*? and Yuji KOIKE*?

(Received September 30, 2011 ; Accepted December 19, 2011)

Abstract :Introduction: This study aims to examine the effect of different working time
limits on subjects’ moods and flow experience making a paper block craft.

Methods: Subjects of this study were asked to create paper blocks as much as possible within
time limits. One group performed the paper block activity for 30 minutes (30 minutes group).
The other group performed the same activity for 15 minutes (15 minutes group). Before and
after the activity, the POMS questionnaire was used to evaluate six mood elements: Tension-
Anxiety, Depression-Dejection, Anger-Hostility, Vigor, Fatigue, and Confusion. Their flow
experience was also evaluated by a questionnaire after completion of the activity.

Result: The study found no difference between the groups’ POMS scores before the activity;
however, after the activity, the 30 minutes group had lower Tension-Anxiety scores and
Confusion scores, higher flow scores.

Discussion: These findings suggest that working time duration affects mood and flow
experience within the activity and that higher flow experience decreases Tension-Anxiety and
Confusion after the activity.

Key words : working time; psychological condition
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Abilities of daily life and subjective QOL of the psychiatric inpatients

who had been treated with occupational therapy
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Abstract : We investigated the abilities of daily life, subjective QOL and the clinical and
social factors of the psychiatric inpatients who had been treated with occupational therapy for
more than six months in the mental hospitals. The present study included the 50 psychiatric
inpatients (22 males, 28 females). Psychosis was classified as schizophrenia in 44 patients, mood
disorders in three patients, epileptic psychosis in two patients and schizoaffective disorders in
one patient. The mean age of the subjects at the conclusion of this survey was 51.8 years and
the mean term of hospitalization of the subjects was 9.1 years.

We interviewed these patients using questionnaire and checked results accuracy reviewing
clinical charts. Ten (20%) of the subjects answered that they did not have work experience.
Forty-three (86%) patients answered that they had intention to discharge. On the other hand,
44 (88%) of the subjects answered that the occupational therapy had therapeutic effects to their
disease.

In the psychiatric inpatients, the Rehabilitation Evaluation Hall and Baker scale (Rehab)
was assessed as a social functioning indicator. As to the abilities of daily life of the subjects, we
estimated the ability to use social resources and the interpersonal competence at low level. In
addition, we investigated the subjective QOL of the psychiatric inpatients with special reference
to the patient satisfaction of daily and social life. The proportion of patients who were satisfied
with the utilization of social resources, the personal relationships and acceptance of disability
was low.

Our findings suggest that occupational therapists should promote the ability to use social
resources and the interpersonal competence of the patients to facilitate discharge of inpatients

with mental disease.

Key words : schizophrenia; Quality of life; abilities of daily living; living skills;
Social Skills; Occupational threrapy
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*2Tohoku Medical College
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Abstract

Objective: Well-differentiated adenocarcinoma of the lung (G1 cancer) shows only slight cellular
atypia and its differentiation from bronchial epithelial cells (benign cells) accompanied by
reactive changes is sometimes difficult. Therefore, we obtained microscopic digital images of
these cells and analyzed nuclear luminance histograms.

Study Design: Ten cases of Gl cancer diagnosed in resected histological specimens of the lung
were evaluated. In each case, 100 nuclei of G1 cancer and benign cells observed in the same
cytological specimen were analyzed.

Result: In 6 cases showing mild atypia, the coefficient of variation (CV) of nuclear luminance
was lower for Gl cancer than for benign cells, which may be a finding facilitating their
differentiation. The luminance CV was the same between Gl and benign cells in 1 case and
higher for G1 cancer cells than for benign cells in 3. These 4 cases showed nuclear atypia,
suggesting that this type can be morphologically diagnosed as cancer.

Conclusion: This result indicates that it will be useful to analyze the CV of nuclear luminance
in cases that cannot be confirmed as cancer by morphological diagnosis.

Key words : lung; well differentiated adenocarcinoma; cytology; nucleus luminance; analysis

I Introduction

Cancer Statistics in United States-2008 by the
National Cancer Institute showed the highest
mortality rate for lung cancer (males, 31%; females,
26%) among the top 10 most common diseases'’.
Therefore, early detection is important in the
treatment of lung cancer. Adenocarcinoma
frequently develops in the peripheral area of the
lung, but this cancer in the early stage is small and
often well-differentiated?’. For the preoperative

diagnosis of lung cancer, biopsy and brush
cytodiagnosis using a bronchoscope and needle
aspiration cytodiagnosis are combined. In particular,
since tissue cannot be obtained in some cases of
small peripheral lung cancer, cytodiagnosis is useful.

However, well-differentiated adenocarcinoma (G1
cancer) of the lung shows only mild cellular atypia,
and its differentiation from bronchial epithelial cells
(benign cells) accompanied by reactive changes is
sometimes difficult®’. In addition, G1 cancer is often
small (£ 10 mm) when detected, and the diagnostic

*1Department of Pathologic Analysis, Division of Life sciences, Hirosaki University Graduate School of Health Sciences,

66-1, Hon-cho, Hirosaki-shi, Aomori-ken, 036-8564, Japan
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*3Department of Pathology and Biosciences, Hirosaki University Graduates School of Medicine
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Table 1 Cases of lung cancer

Case  Cytological specimen

Histodiagnosis

—

Bronchial scraping smear
Bronchial scraping smear
Bronchial scraping smear
Bronchial scraping smear
Bronchial scraping smear
Lung imprint smear

Lung needle aspiration smear
Bronchial scraping smear
Lung needle aspiration smear
Lung needle aspiration smear

© 00~ O Ul WD

—
(e}

Papillary adenocarcinoma G1
Papillary adenocarcinoma G1
Papillary adenocarcinoma G1
Papillary adenocarcinoma G1
Papillary adenocarcinoma G1
Papillary adenocarcinoma G1
Papillary adenocarcinoma G1
Papillary adenocarcinoma G1>G2
Papillary adenocarcinoma G1
Papillary adenocarcinoma G1>G2

Ten cases of Gl cancer diagnosed in resected histological specimens of the lung were evaluated.
In each case, G1 cancer and benign cells in the same cytological specimen were analyzed.

accuracy of brush cytology or needle aspiration
cytology is low?. For the objective diagnosis of
such GI cancer of the lung, we obtained nuclear
luminance histograms using microscopic digital

images and compared G1 cancer with benign cells.

II. Materials and Methods

Ten cases of Gl cancer diagnosed in resected
histological specimens of the lung were evaluated.
In each case, G1 cancer and benign cells in the same
cytological specimen were analyzed. The cytological
specimens (Papanicolaou staining)consisted of
bronchial brushing smears (6 cases), lung needle
aspiration smears (3), and a lung imprint smear (1)
(Table 1).

Microscopic digital images of Gl cancer and
benign cells (object lens, x 40) were obtained using
an Olympus DP-70, and luminance histograms of
100 nuclei were analyzed. From histograms, the
mean luminance of nuclear chromatin and standard
deviation can be obtained.

The stainability of cytological specimens is not
constant due to: 1) differences in the lot of staining
solution, 2) those in the frequency of the use of
staining solution, 3) those in the staining technique,
4) seasonal changes in water temperature, 5)
differences in the pH of the solvent, and 6) those
in the smear conditions of specimens. As a factor
not affected by 1)-6), the standard deviation (SD) of
luminance indicating the variation of the nuclear
chromatin luminance was measured. To eliminate
the SD bias due to differences in the stainability
among specimens, the coefficient of variation (CV:

dispersion/mean luminance) was obtained. The
normality of the obtained CV was analyzed using
the Kolmogorov-Smirnov test, and differences were
analyzed employing Mann-Whitney U test.

1) Nuclear luminance measurement

A Photoshop® (Photoshop) was used to generate
nuclear luminance histograms.

The measurement method using Photoshop (Fig.
la) was as follows. Photoshop was started, and the
digital images taken were read. (1) The magnet
selection tool was selected from the tool box. (2)
Nuclei were surrounded by the magnetic lasso tool.
(3) By selecting Histogram from the image menu,
luminance histograms could be measured. When
nucleoli could be recognized, they were excluded
using the magnet selection tool. The horizontal
axis of histograms represents luminance from the
darkest value (0) at the left end to the brightest
value (255) at the right end. With a shift toward the
left side, the nucleus becomes dark. The width of the
X-axis of histograms represents SD and indicates
the variation of the luminance of nuclear chromatin.
Quantitative analysis can be carried out because
an average, SD and intermediate value are also
represented in histogram.

The 100 nuclei for measurement were limited
to those that were in focus and not overlapping or
showing artifacts (deformation, swelling, etc.).

II1. Results

First, the mean nuclear chromatin luminance



Differential diagnosis between well-differentiated adenocarcinoma and benign cells of the lung through analysis of nuclear luminance histograms 139

File Eot [T08) Layer Select Fiter View Window Help
[P Mode
i Adjustments »
Calculations...
tmage Size...
Canvas Size...
RotateCanves  »
Crop
Reveal All

Pl | Toeh Rad | S22 o

T ——————

N Gwor oS #e])
Erph_ﬁﬁ.’ﬂﬁl&.:g%&'m

=)
H]

Fig.1 Measurement of the nuclear luminance histogram using Photoshop

Mean luminance of nucleus

m Benign cells m G1cancer

Case8 Case2 Case5 Case6 Case4 Case3 Casel0 Casel Case9 Case7

Fig.2 Mean nuclear luminance
G1 cancer: Well-differentiated adenocarcinoma Benign cells: Benign columnar epithelial
cells. The mean nuclear luminance was higher in benign compared to cancer cells in
5 cases, and the opposite was true in 5 cases. Differentiation between G1 cancer and
benign cells was impossible based on the mean nuclear luminance.

was compared between Gl cancer and benign cells
(Fig. 2). As the bar graph shows, the mean nuclear
luminance of Gl cancer cells was higher than that of
benign cells in 5 cases (Cases 2, 4, 5, 6, and 8) shown
on the left half of the graph, while the nuclear
luminance of benign cells was higher in 5 cases
(Cases 1, 3, 7, 9, and 10) on the right half. These
results suggested that the differentiation between
G1 cancer and benign cells is impossible based on

the mean nuclear luminance.

Subsequently, the CV of the nuclear chromatin

luminance was compared between Gl cancer and

benign cells. The CV showed a normal distribution
in some cases (Cases 1, 8, 9, and 10) but not in the
others (Cases 2-7). Since comparison of the CV
between G1 cancer and benign cells was an unpaired
comparison between the two groups, Mann-Whitney
U test as a non-parametric significant difference test

was performed (Table 2).

The line graph in Fig. 3 shows the CV of the
luminance of 100 nuclei in Cases 1, 5, and 6. The
luminance CV for G1 cancer cells was significantly
lower (p = 0.03 < 0.05) than that for benign cells

(Table2), showing a smaller nuclear luminance
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Table 2 CV of nuclear luminance
Case 1 2 3 4 5 6 7 8 9 10

G1 cancer 1.66 1.29 297 1.50 1.08 144 2.16 2.16 213 3.86
(Mean = SD) +041 +(.53 +0.85 +(.34 +0.40 +(0.37 +(0.52 +(0.52 +(.59 +(091

Benign cells 1.82 2.24 191 1.90 1.68 1.86 1.94 194 2.13 269
(Mean = SD) +(.50 +(.76 +(.89 +(.64 +(.59 +(.55 +(.65 +(0.65 +(.68 +(.80
p-value 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 091 <0.01

CV: Coefficient of variation

CV of nulear luminance

cv
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Fig.3 CV of nuclear luminance (Cases 1, 5, and 6)

Cases 1, 5, and 6 showed a significantly lower luminance CV for G1 cancer than for benign cells. (CV: Coefficient of variation)

Cases 2, 4, and 8 showed a significantly lower luminance CV for G1 cancer than for benign cells.

CV of nuclear luminance

Ccv
5
4
s /I
\ F 7 ==="=Case 4 Benign cells
o
. / Case 4 G1 cancer

—===-Case 2 Benign cells
—Case 2 G1 cancer
====Case 8 Benign cells
= Case 8 G1 cancer

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96

Fig.4 CV of nuclear luminance (Cases 2, 4, and 8)
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c:cased

b:case?2

d:case5

Fig.5 Cytodiagnostic images of G1 cancer (left) and benign cells (right)
(Fig. 6a: Case 1 Fig. 6b: Case 2 Fig. 6¢: Case 4 Fig. 6d: Case 5 Fig. 6e: Case 6 Fig. 6f: Case 8)
G1 cancer cells with a CV lower than benign cells showed mild cellular atypia and a dense nuclear chromatin distribution in a
microgranular pattern.

variation of G1 cancer cells.

The line graph in Fig. 4 shows the luminance CV
in Cases 2, 4, and 8. In Cases 2 and 4, the luminance
CV for G1 cancer cells was significantly lower (p <
0.01 in each case) than that for benign cells (Table2).
In Case 8, although the CV lines crossed at a ratio
of 43 : 57, the mean CV for Gl cancer cells was
significantly lower (p = 0.04 < 0.05) than that for
benign cells (Table 2). Thus, the luminance CV was
lower for Gl cancer than for benign cells, showing
a smaller nuclear luminance variation of G1 cells.
When cytological images were compared between
G1 cancer and benign cells in these 6 cases (Fig. b),
G1 cancer showed mild cellular atypia and a dense
nuclear chromatin distribution in a microgranular

pattern compared with benign cells.

The line graph in Fig. 6 shows the luminance CV

in Case 9. The CV lines for Gl cancer and benign
cells crossed and were close to each other, showing
no difference in the variation of luminance. In this
case, the nucleus of Gl cancer cells was large and
3-dimensional compared with benign cells (Fig. 8a),
showing cellular atypia.

In addition, the line graph in Fig. 7 shows the
luminance CV in Cases 3, 7, and 10. In Cases 3 and
10, the luminance CV was significantly higher (p <
0.01) for G1 cancer than for benign cells (Table 2),
indicating the wider nuclear luminance variation of
G1 cancer cells. In Case 3, the nuclei of G1 cancer
cells were strongly stained, and some nuclei had
irregular contours (Fig. 8b). In Case 10, G1 cancer
cells showed a large nucleus and anisokaryosis
(Fig. 8c). In both cases, morphological atypia was
observed.

In Case 7, the CV lines crossed at a ratio of 84 :
16, but the mean CV was significantly higher (p =



142 K. Wasnrya, T. Sato, T. Miura, K. Tong, K. Kojiva, H. Kijima, J. WATANABE

CV of nuclear luminance
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Fig.6 CV of nuclear luminance (Case 9)
The CV lines for G1 cancer and benign cells crossed and were close to each other,
showing no difference in the variation of luminance.

CV of nuclear luminance

Ccv

5.5

]
J
d ====Case 3 Benign cells

A
|/ Case 3 G1 cancer
/ ====Case 7 Benign cells

=——Case 7 G1 cancer
====Case 10 Benign cells

= Case 10 G1 cancer

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97

Fig.7 CV of nuclear luminance (Case 3, 7, and 10)
Cases 3, 7 and 10 showed a significantly lower luminance CV for benign cells than that

for G1 cancer cells.

0.002 < 0.010) for G1 cancer than for benign cells
(Table 2). In this case, the nucleus was large and
showed conspicuous nucleoli (Fig. 8d). Histologically,
G1 cancer coexisted with bronchiolo-alveolar
carcinoma. In these 4 cases (9,3,7,10), G1 cancer

morphologically showed cellular atypia.

1V, Discussion

G1 cancer is only mildly atypical, and its
cytodiagnosis is sometimes difficult. Therefore, we
developed a method for the measurement of the
luminance of nuclear chromatin using commercially
available application software (Photoshop). This
method can be straightforwardly performed by
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c: casel10

-

d: case?

Fig.8 Cytodiagnostic images of G1 cancer (left) and benign cells (right)
(Fig.9a: Case 9 Fig.9b: Case 3 Fig.c: Case 10 Fig.d: Case 7)
G1 cancer cells that CV were higher than benign cells revealed more marked atypia such as nuclear

swelling and anisokaryosis.

any examiner. To our knowledge, there have been
no studies employing nuclear luminance for the
diagnosis of cancer. The stainability of cytological
specimens changes according to conditions.
However, our method is excellent because the CV
of nuclear luminance represents the variation of the
brightness of chromatin and is not affected by the
staining conditions.

First, the mean nuclear luminance was evaluated.
However, the mean nuclear luminance of Gl cancer
cells was higher in 50% of the cases, while that of
benign cells was also higher in 50%. Therefore, the
differentiation between G1 and benign cells was
impossible based on the mean nuclear luminance.
Subsequently, the CV of the nuclear luminance,
Le., the range of the variation of nuclear chromatin
luminance, was measured. As a result, the CV of
the nuclear luminance was lower (smaller chromatin
luminance variation) for G1 cancer than for benign
cells in 6 of the 10 cases. These 6 cases were difficult
to diagnose morphologically as a cancer because
their nuclear atypia was weak. This result indicates
that it will be useful to analyze the CV of nuclear
luminance in these cases.

Morphologically, the content of coarse granular

chromatin and cellular atypia increase in cancer
showing poorer differentiation and more advanced
cancer. In well-differentiated cancer, the nucleus
is small, and microgranular chromatin is densely
distributed, showing a monotonous morphological
pattern”. In 6 cases, the CV of the nuclear luminance
of Gl cancer was lower than that of benign
cells, which is of value as an objective numerical
expression of the correlation with the monotonous
pattern.

On the other hand, one case that showed the
same CV of the nuclear luminance between Gl
cancer and benign cells, and three cases that showed
higher CV of it between them showed apparent
nuclear atypia. These cases are easily diagnosed
morphologically as cancer. Therefore, it will be
more useful to combine measurement of the CV of
nuclear luminance and morphological observation to
differentiate G1 cancer from benign cells.

Nuclear protein and quantity of DNA increase
the cells which cancerated®’. In addition, malignant
cells show anisokaryosis, an increase in the area of
the nucleus relative to that of the cytoplasm, and
an irregular nuclear membrane, irregular chromatin

distribution, abnormal formation of intranuclear
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structures including an increase in nucleoli, multiple
nuclei, and a giant nucleus, and changes such as
those in heterochromatin are considered to induce
an irregular chromatin distribution®. However,
these changes are considered to be characteristics
of poorly differentiated cancer morphologically
showing marked nuclear atypia. On the other hand,
early stage and well-differentiated cancers are small
and mildly atypical, and the nucleus is filled with
euchromatin in a fine granular pattern, resulting
in an even chromatin distribution. Surprisingly,
there was heterogeneous CV of nuclear luminance
in benign cells with reactive change in our study.
This suggests that distribution of nuclear chromatin
in these benign cells may not be even. The
mesurement of the CV of nuclear luminance could
possibly be an excellent method to reveal these
differences in nuclear chromatin.Many stem cells
show open chromatin facilitating the regulation of
transcription, which may be associated with the
multi-lineage differentiation potential of stem cells”’.
Studies on the state of chromatin are of value in
association with not only stem cells but also cancer
stem cells and well-differentiated carcinoma.
Conclusively, our result indicates that it will be
useful to analyze the CV of nuclear luminance in
some cases and it will be more useful to combine
measurement of the CV of nuclear luminance
and morphological observation to differentiate G1
cancer from benign cells. We intend to continue
prospectively more analysis of the details of the CV
of nuclear luminance of the cells that can not be
diagnosed as cancer, paying attention to the three-
dimensionality of a cell and the nucleus.
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Survey of medical rehabilitation in the Inner Mongolia Autonomous

Region, China: a preliminary study

Buhe TANG™', Misato MAKINO™ "%, Michiharu ANDO™"
Fumiaki ITAKURA™ " and Saichi WAKAYAMA™®

(Received September 30, 2011 ; Accepted December 19, 2011)

Abstract : We investigated the actual conditions of medical rehabilitation in the Inner Mongolia
Autonomous Region, China, as a preliminary investigation in August 2011. We surveyed four
hospitals in Hohhot, the provincial capital of Inner Mongolia Autonomous Region. And also
one city hospital in Ordos city, is one of the adjacent city of Hohhot. All of these five hospitals
were 100 or more beds. We interviewed chairperson of rehabilitation departments. The survey
items were target diseases, rehabilitation department staffing and training experience in the
Rehabilitation Center in Beijing, recognition of a patient’s own medical rehabilitation etc. After
the interview, we sent questionnaire to three chairpersons by e-mail.

Results showed the target patients were mainly those with cerebrovascular disease and
musculoskeletal disorders. Rehabilitation department in two hospitals were consisted of doctors
trained in traditional Chinese medicine. Three hospitals were consisted of rehabilitation
therapists and rehabilitation doctors trained in Western-style medicine. These three hospitals
staffs were trained in the Rehabilitation Center in Beijing. E-mail returned only one person. So
it seemed to be difficult to use e-mail for survey. We need discuss survey method and sampling

method for the next study.

Key words : Inner Mongolia Autonomous Region; medical rehabilitation; preliminary survey
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The search report on the attitude toward the clinical training
of students at the department of radiological technology in a

questionnaire survey

Megumi TSusHIMA™ ', Yoko SAITO"', Kazuharu NisSHIZAWA ™'
Yoichiro HOSOKAWA ™', Toshio ISHITO"", Minoru OSANAT""

Satoru MONZEN"', Shingo TERASHIMA™' and Hironori YOSHINO™'

(Received September 30, 2011 ; Accepted December 19, 2011)

Abstract : Clinical trainings are required subjects in the 2™ semester of the 3" grade and the
I*" semester of the 4™ grade in the Department of Radiological Technology, School of Health
Sciences, Hirosaki University. Questionnaires were conducted to understand the consciousness
of our students since March 2007.

The students were requested to answer 11 questions on clinical training by selecting one of
two or three items in each question. Based on this questionnaire survey results, it was found
that the students felt that the entire clinical training was meaningful although their levels of
preparation for the practicum were different. They actively performed clinical training and
could keep the rules of each facility. They could understand many of the explanations provided
by the instructors and the role of the radiological technologists during clinical training. But,
some students’ enthusiasm and feeling of satisfaction became lower gradually. We should
continue to make progress to keep their motivation and satisfactory feeling high.

Key words : radiological technologist; clinical training; questionnaire survey

*1Department of Radiological Life Sciences, Division of Medical Life Sciences, Hirosaki University, Graduate School of
Health Sciences, 66-1 Hon-cho, Hirosaki-shi, Aomori-ken, 036-8564, Japan.
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