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Abstract— The finger plethysmograms of a number of staff working in a special nursing home for the elderly were
measured three times a day, and the chaotic information gained was analyzed using a non linear analysis method. As
a result, the differences were found in the value of the Lyapunov exponent in the fingertip pulse waves as information
regarding vital signs reflecting the level of mental revitalization, the value of autonomic balance, the degree to which
an individual is unable to shake off something that happened and worrying about the gap between personal emotions
and what is expected of an individual as a professional in the case of Emotional Labor. The five following patterns
became clear: 1.The Tense Group, 2.The Fatigued Group, 3.The Stable Group, 4.The Easygoing Group, 5.The Others’
Group. As in the stable group, we were able to determine on the biological information level that deep actors with high
emotional control skills have stable LLE and automatic nerve balance which positively influences them both
physically and mentally. On the contrary, as in the case of the tense group, we were able to determine that surface
actors with low emotional control skills have low LLE figures, showing that their levels of mental activity is low, their
automatic nerve balance is not as it should be and their level of tension is high. It can be said that the improvement of
emotional control skills is vital for not only the residents of social welfare facilities for the elderly, but also for the staff

members themselves.
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1.Introduction

Arlie Russell Hochschild defines Emotional Labor as the effort to seem to feel and to try to actually feel the “right”
feeling for the job, and to try to induce the “right” feeling in certain others. For care workers who are required to carry
out Emotional Labor, there exist rules fitting to the job regarding the appropriate display of personal emotions and the
holding in check of inappropriate emotions, and these are known as Feeling Rules.

Hochschild sets forth two methods for controlling one” s emotions. One is Surface Acting and the other is Deep
Acting.

Surface Acting involves feeling what you feel inside, but changing your outward appearance. There is a detachment
between the merely surface facial expressions and gestures and what the individual is actually feeling. This
detachment, in some cases, causes a high degree of mental stress.

Deep Acting involves you intentionally changing yourself deep within yourself to become an actor, producing the
appropriate emotions and expressing them with your facial expressions and gestures. Deep Acting involves less of a
gap between the individual s emotions and the emotional expressions displayed and causes less mental stress.

In this way, emotional control skills significantly relate to the mental stress of the care worker, but this is a labor
which is not visibly apparent.

Consequently, by analyzing the results of a questionnaire to ascertain care workers subjective appraisals of their
own emotional control and the results of analyzing the chaos information shown by their finger plethysmograms using

the method of nonlinear analysis, this paper will examine the relation between the emotional control skills of the care

*Corresponding author: Yoko Hirohashi
Address: 1, W4-N8, Nayoro City, Hokkaido T 096-8641
E-mail: hirohashi@nayoro.ac.jp



FEFTHALRY:  WACHUSRIIZERT e 28315 (2013)

worker and their mental stress.

2. Calculation of the Lyapunov exponent

Figure 1 shows the flow diagram showing the
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compared

each condition using an average of these values [2] [3].

3. Methods of Measurement
(1) Study subjects

Our study was conducted on 28 members of staff involved in providing care at a social welfare facility for the
elderly. There were six male staff and 22 female staff, with the male/female ratio being one male to four females. Ages
ranged from 22 to 67, with the average age being 38. Qualifications held by the staff (multiple answers possible) were
Licensed Nursing Care Giver (10 people), Home Helper (16 people), Nurse (6 people), Licensed Social Welfare
Worker (4 people) and Care Manager (3 people), with one person without any qualifications. Many of the staff
individually had several qualifications. 19 of the staff members were full-time employees and 9 were part-time. 16 of
the staff members had night duty and 11 had no night duty.
(2) Study location

The measurement of the fingertip pulse waves was carried out in the social welfare facility for the elderly A and in
B prefecture.
(3) Study period

August of 2011
(4) Measurement details

Questionnaires were distributed to the participating staff members asking about their aforementioned backgrounds,
their physical condition on the day measurements were taken and if there were any problems that they were conscious
of, having them check on a scale of 5 as to how prone to get tired they considered themselves to be. In addition, in
answer to the question “If you get angry, feel sad or grow irritable before or during work, how does that affect you
while you are working?” the four choices for answers given were 1. I completely forget about it. 2. I put those

emotions aside. 3. I am unable to shake off what happened. 4. Other answer. (Please state).” We asked those who
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answered that they were unable to shake off what happened if that was always the case, sometimes the case or
occasionally the case. We also asked those who answered that they were unable to shake off what happened how this
affected them. Finally, in answer to the question “Do you ever worry about the gap between your own personal
emotions and how you feel you should convey yourself as a professional?” the four choices for answers given were 1.
always 2. sometimes 3. hardly ever 4. never.”

At the social welfare facility for the elderly, in order to support the lifestyles of the residents on a 24-hour basis, the
staff is on a shift system which often means an irregular work pattern with early shifts and late shifts. The working
hours of each member of staff who took part in this study, including breaks, were 9 hours. The staff with the earliest
starts commenced work at 7:30 and staff with later starts commenced work at 11:30, finishing at 20:30. We did not
conduct our study during the night shift. The measuring device (BACS:2000) was setup in a space near an area where
care workers were working with the elderly. We measured the individual finger plethysmograms of the staff for a two-
minute period three times during their working hours, once before they commenced work, once before their long
breaks and once immediately after they finished work. We analyzed their finger plethysmograms using the method of
nonlinear analysis, gaining the maximum Lyapunov exponents (LLE) and the automatic nerve balance figures. We

compared and examined the figures.

4. Results

According to the differences in the LLE and automatic nerve balance figures, we were able to divide the results into
5 groups. We compared the characteristics of each group with the information gained from the questionnaires about
whether the individual was unable to shake off something that happened or could and to what extent and how much of
a gap the individual felt between their own emotions and how they felt they should convey themselves as professionals.

In Group 1, the LLE figures which reflect mental revitalization were low. The automatic nerve balance figures were
high, and the sympathetic nerve was predominant. The level of mental activity was low, and it was clear that the
individuals were tense. We called this “The Tense Group.” There were 10 members of staff in this group and it was the

group with the most members.

Fig.4  Case No.22’s LLE Fig.5  Case No.22’s autonomic nerve balance

Groupl was mainly comprised of staff members prone to be unable to shake off minus emotion regarding something
that happened and who were prone to worry about the gap in their own emotions and how they felt they should convey

themselves as professionals.



FHRFHSLRYE EILHISRRERT AR HE31E (2013)

Group 1 [Unable to shake off] Group 1 [Gap]
\ 7
6
3 5
4
9
mN=10 £ m =10
1 2
I 1
0 T
i
always somefimes occasionally never frequently sometimes hardly ever never
Fig.6 The degree to which an individual is unable to shake Fig.7 Worried about the gap between personal emotions and is
what off something that happened (Group 1) expected of an individual as a professional (Group1)

In Group 2, the LLE figures were constantly on a low level throughout the shift, and the automatic nerve balance
figures got lower at the end of their shifts. We can conclude that the staff members in this group were both physically

and mentally inactive and were tired. We called this “The Fatigued Group.” There were 3 staff members in this smaller

group.

Fig.8 CaseNo.13’s LLE Fig9 Case No.13’s autonomic nerve balance

Group 2 comprised of 2 staff members who answered “sometimes” and 1 staff member who answered
“occasionally” when asked if there were times when they were unable to shake off minus emotion, but no one
answered “always.” All three answered “hardly ever’ to the question as to whether they worry or not about the gap

between their own emotions and how they felt they should convey themselves as professionals.
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Fig.10 The degree to which an individual is unable to Fig.11 Worried about the gap between personal emotions and hat
shake off something that happened (Group 2) is expected of an individual as a professional (Group 2)
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In Group 3, in the majority of cases, the LLE and automatic nerve balance figures both lay suitably midway, and
many of the staff members figures hardly rose or fell all day. We can conclude that the staff members in this group
worked with an appropriate amount of tension and were full of vitality both physically and mentally. We called this
“The Stable Group.”

Fig.12  Case No.14’s LLE Fig.13  Case No.14’s autonomic nerve balance

Fig.14  CaseNo.16’s LLE Fig.15 Case No.16’s autonomic nerve balance

Group 3 comprised of only one staff member who answered “sometimes” and 5 staff members who answered
“never’ when asked if there were times when they were unable to shake off minus emotion. Everyone answered that
they “sometimes” worry about the gap between their own emotions and how they felt they should convey themselves
as a professional, so we can surmise that this group of staff members are emotionally stable, but think very seriously

about how they should convey themselves as professionals.
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Fig.16 The degree to which an individual is unable to Fig.17 Worried about the gap between personal emotions and
shake off something that happened (Group 3) what is expected of an individual as a professional (Group 3)

In Group 4, there are both older staff members, with LLE and automatic nerve balance figures that are both on a low

level and which are stable, and younger staff members, with LLE and automatic nerve balance figures that are both on
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a high level and which are stable. The staff members in this group all said “I am not worried about anything~ when
their measurements were being taken. They have stable low and high figures, stable like the Group 2 members, but not

in the same mid range, so we made them into a separate group. We called this “The Easygoing Group.”

Fig.18 Case No.6’s LLE

Fig.20 Case No.23’s LLE Fig2l Case No.23’s autonomic nerve

Group 4 comprised of staff members who all answered “never’ when asked if there were times when they were
unable to shake off minus emotion. 5 staff members answered “hardly ever” and 1 staff member answered “never
when asked if there were times they worried about the gap between their own emotions and how they felt they should
convey themselves as professionals. The staff member who answered “never” is a younger member of staff with LLE
and automatic nerve balance figures that are both in a high bracket and which are stable. Since they are not worried
about the gap between their own emotions and how they feel they should convey themselves as a professional, we can

consider that they enjoy their work and are easygoing.
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Fig.22 The degree to which an individual is unable to shake Fig.23 Worried about the gap between personal emotions
off what is expected of an individual as a professional (Group4) and something that happened(Group 4)

In Group 5, there are staff members whose LLE and automatic nerve balance were both low at the start of their

shifts, but higher at the end, staff members whose LLE and automatic nerve balance were both very low the whole
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time and younger staff members whose LLE and automatic nerve balance were both quite high and remained constant.
Since it was not possible to group these staff members in the aforementioned four groups, we made them into a group

by themselves, known as “The Others” Group.”

Group 5 [Unable to shake off] Group5  [Gap]
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Fig.24 The degree to which an individual is unable to Fig.25 Worried about the gap between personal is
shake off emotions and what something that expected of an individual as a professional (Group5)

happened (Group 5)

Group 5 comprised of staff members who all said they were unable to shake off minus emotion related to things that
happened. They all answered “sometimes” when asked if there were times when they worried about the gap between
their own emotions and how they felt they should convey themselves as professionals. We can see that, unlike Group

4, they have concerns.

The breakdown of full-time staff and part-time staff is, overall, 19 full-time staff (67.9%) and 9 part-time staff
(32.1%) . In the stable group there are 5 full-time staff (83.3%) and 1 part-time staff (16.7%) . In the easygoing group
there are 2 full-time staff (33.3%) and 4 part-time staff (16.7%).

Overall N=28
— Fig26  The proportion of full-time staff to part-time
part-time staff .
staff in the all group
The stable group N=6 The easygoing group N=6
= full-tine staffl = full-time staff
part-time staff part-time staff
Fig27  The proportion of full-time staff to Fig28  The proportion of full-time staff to
part-time staff in the stable group part-time staff in the easygoing group
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A background factor to these results can be considered to be the fact that the members of staff in the stable group all
take pride in their work. It can also be said that the easygoing group members of staff, not being on irregular shifts, do
not have to take on as much responsibility as other staff do.

The members of staff (5 members) who complained of not being at their best physically and mentally are all
members of the tense group.

The following graph shows the answers given regarding the minus emotional effects of being unable to shake off

something that happened.
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Fig.29  What happens emotionally when an individual unable to shake off something that happened

We found that stress builds up and is reflected in an individual s attitudes in the case where individuals experience
minus emotional effects resulting from being unable to shake off something that happened. But there is nobody who
answered “no longer have the motivation to care for other people”. We considered that the staffs are doing their

respective best.

5. Conclusion
In the case of Emotional Labor, the five following patterns became clear from the results of the biological
information derived from the chaos analysis of the staff finger plethysmograms.
a. The Tense Group
The LLE figures dropped and the figures for the sympathetic nerve corresponded. The majority of individuals
were unable to shake off minus emotion related to things that happened and were worried about the gap between
their own emotions and how they felt they should convey themselves as professionals.
b. The Fatigued Group
Some individuals had low LLE figures and their sympathetic nerve figures also dropped during their shifts.
This group of individuals, compared to the tense group, was better at shaking off minus emotions and not as

worried about the gap between their own emotions and how they felt they should convey themselves as
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professionals. We can surmise that the drops seen in their emotional levels come from their fatigue.
c. The Stable Group
Both the LLE and automatic nerve balance were appropriate and there was little movement in these figures
during their shifts. Everyone was able to totally shake off minus emotions, but everyone also answered that they
sometimes worried about the gap between their own emotions and how they felt they should convey themselves
as professionals. We can consider this to be a sign that they have their own ideals as professionals and are very
serious about their work.
d. The Easygoing Group
This group, with LLE and automatic nerve balance figures not apparent in the aforementioned three groups,
answered that they were able to shake off minus emotion and were not worried about the gap between their own
emotions and how they felt they should convey themselves as professionals. Although they are emotionally
stable, we can consider them to be lacking in the attitude required towards their jobs as professionals.
e. The Others” Group
There were differences in the patterns of the LLE and automatic nerve balance, a greater extent of being unable
to shake off minus emotions and large gaps between the individual s own emotions and how they felt they should

convey themselves as professionals.

As in the stable group, we were able to determine on the biological information level that deep actors with high
emotional control skills have stable LLE and automatic nerve balance which positively influences them both
physically and mentally.

On the contrary, as in the case of the tense group, we were able to determine that surface actors with low emotional
control skills have low LLE figures, showing that their levels of mental activity is low, their automatic nerve balance
is not as it should be and their level of tension is high. There were a large number of individuals in the tense group who
did not feel at their best, and, if an individual does not feel well, the LLE will potentially drop, causing the automatic
nerve balance to not be as it should. This will, in turn, potentially influence the care worker and influence their
emotional control.

It can be said that the improvement of emotional control skills is vital for not only the residents of social welfare

facilities for the elderly, but also for the staff members themselves.
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