SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

Measuring Job Stress among Hospital Nurses : An
Attempt to Identify Biological Markers

Kawaguchi, Yoshichika
Department of Health Sciences, School of Medicine, Kyushu University

Toyomatsu, Kouji
Institute of Health and Sports Sciences, Kurume University

Yoshida, Noriko

Institute of Health and Sports Sciences, Kurume University

Baba, Kaori
Department of Health Sciences, School of Medicine, Kyushu University

ftt

https://doi.org/10.15017/3857

HiRIER : BRIEELHEE. 98 (2), pp.48-55, 2007-02-25. fEEZF<
N—o30:

HEFIBAMR



48 Fukuoka Acta Med. 98(2) : 48—55, 2007

Original Article

Measuring Job Stress among Hospital Nurses
: An Attempt to Identify Biological Markers

Yoshichika Kawacucur?, Kouji Tovomasu?, Noriko YosHIDA?,
Kaori Basa?, Masaharu Uemoro® and Shoichi MinoTa®

Y Department of Health Sciences, School of Medicine, Kyushu University
D Institute of Health and Sports Sciences, Kurume University
3 Kobe City College of Nursing

Abstract The purpose of this study was to identify biological markers corresponding to
job stress among hospital nurses. The subjects of this study werel28 nurses working at
a university hospital. The NIOSH job stress questionnaire and the Miki Nurse Stressor
35-item Scale measured their job stress levels. The GHQZ28 was also used to measure the
subjects’ general mental health status. Blood analyses for neuroendocrine function and
immunity reaction were performed in order to identify biological markers of job stress.
Stress is related to the plasma levels of catecholamine, cortisol, adrenocorticotrophic
hormone, and natural killer cell activity, therefore these factors were measured according-
ly. In consideration to circadian rhythms, blood was collected from the subjects prior to
the start of the day shift.

The nurses filled out the questionnaires on the day of the blood tests. In order to
investigate the correlation between job stress reactions indicated by the questionnaires
and the results of the blood tests, we utilized Pearson’s correlation coefficient and partial
correlation coefficient for which other affected items were controlled. In this study,
significant correlations were found between job stress and biological factors; however,
the correlations were not strong.

Thus, it can be said that the biological markers associated with a specific kind of job
stress remain unclear. In the future, rather than implementing a simple cross-sectional
study, a longitudinal study including follow-up research will be more effective in establish-

ing biological markers for job stress.
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Introduction

In recent years, a number of occupational
health studies have focused in the objective
ratings of reactions to psychological stressV.
The majority of the studies have been
reports on acute stress reactions to a spe-
cific life event and its correlation between
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these reactions and biological markers®?.
There are also several reports on the biolog-
ical effects of chronic job stress?. How-
ever, few studies on this subject manner
have been reported on health care workers,
and the development of objective parame-
ters or markers to rate job stress reactions
has not been greatly successful. Among
healthcare workers, nurses are known to
have high levels of job stress®. This leads
to a high turnover rate® which in turn nega-
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tively affects the quality of patient care.
For these reasons, this study was im-
plemented to establish biological markers
for job stress among hospital nurses. Job
stress was measured using a combination of
questionnaires and blood tests, and the cor-
relation between job stress levels compared
to neuroendocrine function and immunity
reaction was investigated.

Our research group has previously studied
stress and its related factors”~® among
medical health care workers, especially in
nurses. Our prior study on 3-methoxy-4-
hydroxyphenylglycol levels (MHPG)!?, one
of the metabolites of catecholamine,
attempted to develop a biological index, but
there was no significant difference between
the levels of MHPG in subjects’ saliva and
the results of a questionnaire taken at that
time. This current study uses an increased
number of questionnaires and biological
markers in order to measure job stress
among nurses.

Subjects and Methods

This study took place in August of 2000.
The population targeted was registered
female nurses employed at a university
hospital in Fukuoka Prefecture, Japan.
Male nurses and nurses’ aides were excluded
from this study. The nursing department
approved of the intent and content of this
research proposal and assisted in the recruit-
ment of subjects. A total of 131 eligible
nurses, all of who understood the purpose of
the study, agreed to participate on their own
will. Written consent was obtained from
each subject.

Data was collected in the following man-
ner. The first part consisted of demo-
graphic and general background questions
and information. The subjects then com-
pleted 3 separate questionnaires related to

job stress and health. Lastly, blood tests
were conducted in order to identify the
biological markers of stress. Subjects with
incomplete data from any part of the study
were eliminated, resulting in a final total of
128 subjects who were used for analysis.

Questionnaire Surveys

The Japanese version of the National
Institute for Occupational Safety and
Health (NIOSH) job stress questionnaire!®,
and the Miki Nurse Stressor 35-item
Scale!®'® were used as indicators of job
stress. The NIOSH job stress question-
naire was originally developed by the
National Institute for Occupational Safety
and Health in the U.S, and the Japanese
version used for this study was created by
Haratani et al*¥. The contents of the
NIOSH job stress questionnaire include job
stressors, buffer factors, and acute reac-
tions, along with their respective measure-
ment scales. The Miki Scale includes
items specifically related to nursing work,
such as Difficult judgment in a job, Patient/
family-nurse relationships, Experience of
patient’s death and Psychological job
reward. The 28-item General Health Ques-
tionnaire (GHQ28)'®!9 Japanese version was
used to measure general mental health sta-
tus. The GHQZ28 consists of measurements
from four subscales-- Somatic symptoms,
Anxiety and insomnia, Social dysfunction,
and Severe depression - along with the total
sum score. All questionnaires were chosen
for their reliability and validity.

Blood Analyses

Blood tests for neuroendocrine function
and immunity reaction were performed in
order to detect biological markers. Stress
is related to levels of catecholamine (ador-
enaline, noradrenaline, and dopamine), cor-
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tisol, adrenocorticotrophic hormone
(ACTH), and natural killer cell activity (NK
cell activity). Therefore, these factors
were tested. In addition, hemoglobin (Hb),
hemoglobin Alc (HbAlc), hematocrit (Ht)
and platelet (Plt) counts were taken. In
consideration to circadian rhythms, blood
was collected from the subjects prior to the
start of the day shift.

The subjects filled out the questionnaires
on the day of the blood tests.

The following methods were used to
measure blood chemistry: High perfor-
mance liquid chromatography (HPLC) for
catecholamine, radioimmunoassay (RIA) for
cortisol and ACTH, latex agglutination
(LA) for HbAlc, 51Cr release assay for NK
cell activity.

Data analysis

In order to investigate the correlation
between job stress reactions measured
through the questionnaires and the results of
the blood analyses, we utilized Pearson’s
correlation coefficient and the partial corre-
lation coefficient for which other affected
items were controlled. Statistical analysis
was carried out by SPSS version 11.0. The
significance level was set at 5%.

Results

Table 1 shows main characteristics of the
128 subjects. The average age of the par-
ticipating nurses was 30.0 yr (SD: 7.4).

Table 2 shows mean (£SD), kurtosis,
skewness, maximum and minimum of the
variables. The higher score of the variable
indicated poorer mental health and mental
health status, except in the variable Buffer
Factors in the NIOSH job stress question-
naire and Psychological job reward in the
Miki nurse stressor 35-item scale. Dates of
dopamine, ACTH and HbAlc were not

appropriate to use for correlation analysis
because their absolute values of kurtosis
and skewness were over 2 points!”. There-
fore, logarithmic transformations of these
variables were performed as needed to
improve normality. Table 3 shows the
mean (£SD), kurtosis, skewness, and the
maximum and minimum of dopamine,
ACTH, and HbAlc after logarithmic trans-
formation. The absolute values of kurtosis
and skewness of their dates were less than 2
points.

Table 4 shows the relationship between
the serological markers and job stress by
partial correlation coefficient. At the time
the partial correlation coefficient was esti-
mated, the secondary influences of age,
years of nursing experience, work schedule,
hospital ward, and smoking habit were
controlled, and outlying factors were
eliminated. The results of the blood exami-
nation and the NIOSH questionnaire
showed that the quantitative workload and
variance in workload, under the category of
job stressors, were negatively correlated
with natural killer cell activity, whereas job
control was positively correlated with nora-
drenaline levels. Depression, under the cat-
egory of acute reactions, was positively
correlated with HbAlc levels. Social sup-
port from family and friends, under the
category of buffer factors, was positively
correlated with adrenaline levels. Based
on the results of the Miki Nurse Stressor
Scale, Experience of patient’s death was
negatively correlated with dopamine levels.

Table 5 shows the relationship between
the blood examinations and the GHQ28 by
the partial correlation coefficient. There
was no significant difference between the
GHQZ28 and the blood examinations.
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Table 1 Characteristics of the subjects

N=128
Age (Mean=+SD) 30.0£7.4

Years of Nursing Experience ~5 55 (43.0)
5~10 38 (29.7)
10~ 35 (27.3)
Work Schedule three shift 109 (85.2)
other types 18 (14.1)

(%)

Table 2 Mean, kurtosis, skewness, maximum, minimum of variables

skewness

maximum — minimum

normal range

variables Mean=+SD kurtosis
(biological parameters)
adrenaline (pg/ml) 41.1+18.7 1.85
noradrenaline (pg/ml) 393.2+132.7 —0.18
dopamine (pg/ml) 14.1+7.4 5.98
cortisol (ug/dl) 13.7+5.1 —0.34
ACTH (pg/ml) 24.5+14.7 3.94
HbAI1C (%) 4.940.3 3.33
Hb (g/dl) 12.6+1.2 1.86
Ht (%) 37.4+2.7 1.81
Plt (x103/ul) 24.4+4.8 0.15
RBC (X10%/ul) 428.4+30.0 0.34
WBC (X10%/ul) 59.7+16.1 1.93
NK cell activity (%) 38.3+16.2 —0.54
(the NIOSH job stress questionnaire)
Job Stressors
Job Control 39.8+10.5 —0.66
Role Conflict 26.4+8.0 0.42
Role Ambiguity 19.7+5.1 0.08
Quantitative Workload 15.2+3.9 —0.27
Variance in Workload 10.3£3.0 —0.60
Skill Underutilization 9.1+2.9 —0.80
Cognitive Demands 16.5+2.3 0.52
Buffer Factors
Social Support from Supervisor 15.0+3.1 1.01
Social Support from Coworkers 17.1+2.3 1.59
Social Support from Family/Friends ~ 17.5+2.2 1.58
Acute Reactions (psychological)
Job Satisfaction 9.0+1.7 0.40
Depression 16.8+8.5 —0.27
(the Miki’s stressors scale for nurse)
Difficult judgment in a job 14.6+3.2 0.29
Responsibility for patient’s life 7.5+2.8 —0.17
Patient/family-nurse relationships 13.5+3.1 0.41
Psychological job reward 12.0+2.3 0.63
Experience of patient’s death 6.9+2.5 —0.48
Doctor-nurse relationships 11.0+2.6 —0.41
Lack of contacts and communications ~ 7.6+2.2 —0.38
Technological innovation 4.7£1.7 1.44
(GHQ28)
GHQ total 10.0+5.1 —0.33
Somatic Symptoms 3.2+2.0 —1.21
Anxiety and Insomnia 3.5£2.0 —0.98
Social Dysfunction 1.67+1.8 —0.21
Severe Depression 1.2+1.9 1.32
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Table 4 Relationship between the serological markers and job stress by partial correlation coefficient

variables adr norad dopa cort ACTH HbAIC Hb Ht Plt RBC WBC NK
(the NIOSH job stress questionnaire)
Job Stressors
Job Control 0.060 0.232*—0.023 0.028 —0.078 0.103 —0.084 —0.073 —0.007 0.058 —0.056 —0.052
Role Conflict —0.024 —0.100 —0.076 —0.064 —0.102 —0.045 —0.018 —0.036 0.052 —0.101 0.017 —0.129
Role Ambiguity —0.061 —0.001 0.062 —0.066 —0.017 —0.054 —0.123 —0.130 0.010 —0.095 —0.085 —0.041
Quantitative Workload 0.048 —0.164 0.134 0.070 0.218 —0.074 —0.101 —0.116 0.147 —0.174 0.125 —0.220*
Variance in Workload 0.122 —0.129  0.127 0.073 0.116 —0.043 —0.092 —0.118 0.092 —0.176 0.016 —0.201*
Skill Underutilization —0.113 0.064 0.144 —0.050 —0.153 0.125 —0.037 —0.006 —0.017 —0.015 0.101  0.105
Cognitive Demands —0.014 —0.067  0.119 —0.065 0.056 —0.019 —0.072 —0.037 0.082 —0.016 —0.006  0.015
Buffer Factors
Social Support from Supervisor 0.128 0.038 0.070 0.025 0.069 —0.041 0.046 0.200 —0.039 0.017 0.053 0.051
Social Support from Coworkers —0.020 —0.080 —0.004 0.093 —0.022 0.078 —0.001 0.028 0.056 0.052 —0.029 0.044
Social Support from Family/Friends 0.202* 0.174 0.102 0.124 0.073 0.063 —0.058 —0.059 0.177 —0.041 —0.078 0.027
Acute Reactions (psychological)
Job Satisfaction —0.061 0.066 —0.029 0.042 —0.029 0.057 —0.008 —0.027 —0.001 0.017 0.053 —0.053
Depression 0.044 0.013  0.057 —0.059 —0.015 0.186*—0.150 —0.124 0.109 —0.042 —0.003 —0.106
(the Miki’s stressors scale for nurse)
Difficult judgment in a job —0.002 0.069 —0.042 0.071 0.028 0.059 —0.054 —0.062 —0.078 0.016 —0.021 0.051
Responsibility for patient’s life 0.011  0.062 —0.057 0.039 0.051 0.152 —0.003 0.023 0.016 0.114 —0.048 —0.090
Patient/family —nurse relationships —0.093  0.007 —0.042 0.028 —0.105 0.132 0.057 0.068 —0.020 0.132 0.101  0.054
Psychological job reward —0.039 —0.104 —0.009 0.091 —0.027 —0.028 0.075 0.057 —0.137 0.022 0.087 0.140
Experience of patient’s death —0.044 —0.105 —0.264** 0.031 0.046 0.180 0.029 0.046 —0.078 0.036 0.113 0.010
Doctor —nurse relationships —0.085 —0.037 0.014 0.193 0.049 0.08 —0.014 —0.008 0.127 0.070 —0.053 0.001
Lack of contacts and communications 0.051 0.097 —0.030 0.101 0.000 0.105 —0.043 —0.041 0.082 —0.098 —0.058 0.008
Technological innovation 0.019 0.059 —0.082 —0.002 —0.032 —0.007 —0.007 —0.005 0.008 0.018 —0.046 —0.123
adr : adrenaline norad : noradrenaline dopa : dopamine cort : cortisol NK : natural killer cell activity

*p<0.05 **p<0.01

Table 5 Relationship between blood examinations and GHQ28 by partial correlation coefficient

variables adr norad dopa cort ACTH HbA1C Hb Ht Pit RBC WBC NK
(GHQ28)
GHQ total 0.055 0.028 0.120 —0.092 0.071 —0.030 0.096 0.091 —0.034 0.038 0.026 —0.019
Somatic Symptoms 0.022 —0.033 0.032 —0.090 0.108 —0.078 0.083 0.054 —0.102 0.010 0.050 —0.055
Anxiety and Insomnia 0.051 0.067 0.086 —0.109 —0.015 —0.020 0.133 0.141 0.001 0.055 0.000 0.114
Social Dysfunction 0.001 —0.007 0.055 —0.092 —0.018 0.050 —0.024 —0.018 —0.024 0.030 —0.057 —0.118
Severe Depression 0.037 0.001 —0.129 —0.004 0.092 0.007 0.010 0.008 —0.025 —0.040 —0.015 —0.070

adr : adrenaline norad : noradrenaline dopa : dopamine cort: cortisol NK : natural killer cell activity

Discussion

This study was implemented to establish
biological markers for job stress among
hospital nurses. Job stress was measured
using a combination of questionnaires and
blood examinations, and the correlation
between job stress levels compared to neur-
oendocrine function and immunity reaction
was investigated.

In this study, the GHQ mean scores of
above 10.0 indicate a higher stress level in
comparison to the results of our previous
In addition to these GHQ mean
scores, the NIOSH mean scores were higher

studies'®.

than those of other occupations, suggesting
that this particular group was a high stress
group.

Several significant findings and correla-
tions were found between job stress and
biological factors in the present study.
Other studies have shown that NK cell
activity is inversely correlated to fatigue
and chronic stress'®, and that job stress
resulting from increased workload is related
to decreased NK cell activity?®.
find that
HbAlc levels are associated with job stress
The result of this study
indicates a similar pattern; however the

Similarly,

several reports???? increased

in male workers.

correlations were not strong. The signifi-

cant findings indicated in variables
adrenaline, noradrenaline and dopamine
were different to what the researcher had
expected.

knowledge about catecholamines are based

It can be speculated that general
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on acute forms of stress and that the biologi-
cal markers of chronic forms of stress need
to be further examined.

Much care is needed in measuring stress
and its effect on the human body. Stress
affects each individual differently.
Although the researchers attempted to stan-
dardize the times of the blood tests, shift
work and individual biorhythm, especially
of that in females, play a significant role in
stress reactions. Adding to these, lifestyle
habits such as smoking are known to
decrease NK cell activity?®.

There are a number of limitations to this
study. Measuring job stress or stress in
general is a complicated task. As this
study used a simple blood test, other experi-
mental specimens, such as urine and saliva,
may have been useful. Repeat tests may
have been useful in establishing a pattern of
stress reactions instead of a one-time evalu-
ation. Other medical procedures such as
MRI and cardiac monitors are possibilities,
but extensive medical procedures are
exhausting on the subjects, time consuming,
and costly. In this study, expenses were a
particular consideration because these
experiments are costly.

The design and approach of this study are
to be taken into consideration. In the
future, instead of implementing a simple
cross-sectional study, we will undertake a
longitudinal study by conducting follow-up
research in hopes of establishing biological
markers of job stress among nurses.
Although the results of this study do not
clearly indicate the biological markers of
job stress among nurses, this it shows prom-
ise that if biological markers are identified,
stress levels can not only be measured accu-
rately but efficiently as well. Further job
stress research in the area of the health care
is necessary for the improvement in occupa-

tional health and the delivery of better
health care.
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(ISP %)
EYFRIIEIEC L 2 FEMOBEMEX F L XHEDR A

D IR R TR EE L
D JRRRFERR « AR—VEF 28—
REGIRNITEEE V2
NI 58D, &3 KD, & |72, B85 E Y, AR, EHA Y

[BrY] BREAOBZEMNA bV ARG 2 EWFRIFEEIC D W THREF L 72,
[MER & L UFHE] SRITTRAFEEICEHE T 2E5EMThH L, BN 2B L THEREZZD, ik
Fioo LR O B, WA IC O W CTHEE TS RHAEIT > 72, S EEDOR/R sz HIZ DOV T
IAEGEE 2D L ECIEEZERL 72, SHENSITENENE, ERKIC X 2 2 bV AFHliB L O
MEIRE (EY)FRIFER) TH 5, ERRRIC X 2HEMA b v AFHIC X, NIOSH BEEMEA LV A
FEE, =R OFEMOA MV y =35 HEREZMHHL, M2 TG HEREE 2 g 2
HYT GHQ28 THHAER ® F 72, WA FEIE & L T catecholamine, cortisol , ACTH, hemoglo-
bin A1C, hemoglobin, hematocrit, natural killer cell activity 7 &2 D\ T IS 2 FhE L
7. PAESENH W CERROEE & IMRRE 2 Hb¥ TiTo 72, MIREOHEE ORI, HNEH)
T2HEEADEZINTVE Y, HIMOKHZL SN COEDO—FICEML 72, BRKICLVESK
TeREEMER b v A RIS & MR ARG & OB OGN X, Pearson OFERMBIRES & OMiLo
HEH OB % a2 > b u—)v U IRMEBRE O FIFk 2 W iHil 2 524 72,
[#ER] 131 LOFREOAELBF SN, FELHEHICHEARNLDO D 52 E5E R E, RERIC
128 Lo iR & LTz, SR 30.0+7.4 Th - 72, dopamine, ACTH, hemoglobin A1C
IAERBAED IERL AT L T ig s o o7 0, WEZHER O 7 — 8 %2 3 8ric v 7z, NIOSH BEEME A
FURAHEETIIHREOR vy b —DmNFTE AR, FEas Oz HH NK cell activity & & D
HHES %, tEZ% o 3 > b g —) s noradrenaline £ IEOFHEI /R L7z, A MV AKIGEDOH S Ok
hemoglobin A1C L IEOFHRI 2~ LTz, SREER O KIE « KA & O H 1 adrenaline & 1E
OFHBE (FR— 3D LU T 231F £ adrenaline DEDEV) 2R Lz, =Ko OEER
ANV —RETIE, BEDOI L DOEED dopamine £ EAOMHEZRLZ, LaL, Wbl
WHHBTIZ e 2r o 72, GHQ28 12 B W TIX MR ARG & OB IZFEO sk no Tz,
[#E5R] BEEMEA MV ZADOTRE EIMRIRE & OMICETOERLHABEBTED sz bDoD, »
TN F T EBOHBEITIE R L, BREEA bV A WBRENICKIGT 2 AV FREE 20 5 3
52 EIFTE Lo, SRIIEVMFIIBEICEL T BENREGHRALETHYD, /-8R 5
RERTERAE Cld 7z <, SRE % RGBT UL 2170 720 S AV FIHEEE ORET 2 # T
SEBRDHDL D EFZ o,





