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ABSTRACT

We investigated the sleep status during a 24-hour period of 68 family caregivers provid-
ing home care and nighttime care for disabled elderly, and analyzed the relationships of
the sleep status with diurnal changes in blood pressure in the caregivers. The investigation
revealed diurnal changes in blood pressure and heart rate, sleep status in a 24-period, and
status of nighttime care of 68 caregivers. The sleep status as well as medications, gender,
and age were indicated as a factor that affected blood pressure and heart rate. Effects of
sleep status and age differed by gender. This study failed to clarify the effects of nighttime
care on diurnal changes in blood pressure, probably because of the effects of confounding
factors including gender and age. Further investigation after accumulating additional data is

considered necessary.
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Introduction

The number of elderly people receiving home-care
is increasing due to the aging of the population in
Japan. Correlating with this, there is also an increase
in the number of elderly patients with chromic disor-
ders. As a result, the burden of caregiving on family
members has emerged as an important problem, and
the health problems of caregivers have become seri-
ous especially when the caregivers themselves are
elderly.

Many families complain of sleep problems such as
lack of sleep due to worries about the condition of
the care-receiver and need to awaken frequently for

caregiving' "%

. Under such conditions, caregivers are
expected to develop a disturbance of the diurnal

rhythm. However, data on the physical effects of

sleep status are scarce. Interruption of night sleep for
caregiving is expected to place a heavy burden physi-
cally on aged family caregivers. The sleep status of
caregivers’’ and effects of nighttime caregiving on
their sleep cycle®’ and cardiovascular system®’ have
been reported, but the number of subjects was small,
and the effects of daytime care were not eliminated.

Also, changes in blood pressure before and after
work™ and responses of blood pressure to stress"’
have been reported to differ depending on whether
the subjects were caregivers, but there has not been
a report of comparison according to whether the sub-
jects provided nighttime care or not.

We previously conducted a pilot study to identify
patterns of nocturnal sleep and nighttime care in order

to examine the effect of sleep interruptions on mean
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blood pressure and heart rates in 19 family caregivers
who were not taking antihypertensive drugs. Four pat-
terns of sleep interruptions were identified : 3 sub-
jects did not wake up during the nighttime, 3 subjects
woke up to urinate, 6 subjects woke up voluntarily
for caregiving, and the 7 subjects were awakened in-
voluntarily by the care-receiver. Nighttime blood pres-
sure and heart rate drops differed among these four
patterns®’.

Therefore, we hypothesized that the autonomic
nervous system responds differently according to the
cause of interruption in night sleep, but the small
sample size limited the generalization of the results
because age and gender are confounded with blood
pressure and heart rate. Moreover, we did not exam-
ine the effect of sleep interruptions on mean blood
pressure and heart rates in family caregivers taking
antihypertensive drugs.

This study examined the validity of this hypothesis
by ruling out the effect of age and gender and clari-
fying factors that affect blood pressure and heart rate
by increasing the number of subjects who were not
taking or taking antihypertensive drugs.

Methods
1. Subjects

The subjects were 68 family caregivers for elderly
people receiving home-care. Of the 68 caregivers, 43
caregivers were not taking antihypertensive drugs and
25 caregivers were taking antihypertensive drugs.
Contact information for these subjects was obtained
from 10 visiting nurse stations in Ishikawa Prefecture,
and only those who consented to participate were
enrolled in this study. The consent was confirmed in
writing. In this study, patient's family caregivers were
defined as members of the patients' families who
were the primary caregiver.

2. Methods

We visited the subjects' homes twice : on the day
of the beginning of investigation and on the day after
the end of the investigation. In this investigation, 24-
hour ambulatory blood pressure and heart rate were
monitored, sleeping or waking periods were deter-
mined, activity was monitored, and interview concern-
ing the contents of care was conducted. The investi-

gation was carried out on a day selected by each sub-
ject on the day which the subject expected to have
routine daytime schedule, night sleep, and provide
care. The Subjects were asked not to take a bath during
the investigation. Subjects on antihypertensive medica-
tions were evaluated under their routine medications.

The investigation was carried out between August,
2001 and January, 2003.

The individual results of the measurements were
mailed to subjects later with their consent.

1) 24-hour ambulatory blood pressure and heart
rate monitoring

Blood pressure and heart rate were monitored over
24 hours using an ambulatory blood pressure monitor-
ing system (ABP90217", Space Labs, USA). The in-
tervals of measurements were 30 minutes from 7:00
to 22:00 and 60 minutes from 22:00 to 7:00. The
subjects were asked to record interruptions in sleep or
the occurrence of symptoms such as dizziness and to
perform measurements manually during such events.
The results of measurements were analyzed by using
90121 Software of the ABP Report Management
System (Space Labs, USA). In this study, interruption
of sleep was defined as leaving the bed for the care-
givers' own urination or for caregiving.

The mean values of systolic and diastolic blood
pressures and heart rate during the daytime and night-
time were calculated, and the mean values during the
nighttime were subtracted from those during the day-
time to calculate nighttime drops in values. Then, the
results of the activity survey and those of sleep/awake
judgments were compared, and the mean values
during the active daytime hours (corrected daytime
values) were calculated by excluding the values ob-
tained during naps in the daytime. Similarly, the
means during actual nighttime sleep (corrected night-
time values) were calculated by excluding the values
obtained during interruptions of sleep and periods
when the subjects were in bed but were not asleep.
Corrected nighttime values were subtracted from cor-
rected daytime values to calculate corrected nighttime
drops in values.

2) Sleep/awake judgments

An actigraph (Micro Mini'’, AM.L, USA) was ap-
plied, and the activity level during 24 hours was
measured in the zero crossing mode at a sampling
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time of 1 minute. The results were analyzed using
ACT2000 Software (A.M.I, USA). According to
Cole's method for judging the sleep/awake status', it
was determined whether the subjects were asleep or
awake. And the number of interruptions in sleep,
duration of sleep, and actual duration of night sleep,
and actual duration of sleep during a 24-hour period
were calculated. The actigraph was attached to the
wrist of the non-dominant hand. The nighttime and
daytime were determined individually by comparing
the times of going to bed and getting up according to
the activity survey and the results of actigraph.
3) 24-hour activity survey

Care activities and activities of living of the care-
givers during a 24-hour period were studied by self-
recording record.
4) Interviews concerning the contents of care

The caregivers were interviewed about their own
characteristics and those of the care-receiver, the con-
tents of care, whether the caregiver felt they them-
selves had slept well, and the status of interruptions
in sleep during the nighttime.

3. Analysis

Statistical analyses were performed using SPSS11.0J
by t-test or Welch's test, one-way ANOVA,
ANCOVA using age as a covariate, and Bonferroni's
or Dunnett's T3 multiple comparison to compare char-
acteristics, sleep status, blood pressure, and heart rate
among 4 patterns of sleep interruption. Tests of
Spearman's rank correlation and Pearson's correlation
coefficient were used to analyze correlations among
age, sleep status, blood pressure, and heart rate.
Multiple regression analysis was carried out using
blood pressure or heart rate as a dependent variable
and sleep status and age as independent variables to
more closely analyze the effects of sleep status.

Results
1. Differences in blood pressure and heart rate by
sleep status in 43 non-medicated caregivers
Similarly to the above 19 subjects, 43 subjects who
were not taking antihypertensive drugs (35 females
aged 60.2£9.8 years ; 8 males aged 70.9E£11.2
years) were classified as pattern 0 to pattern 3 ac-
cording to whether they woke up during the nighttime

and the reason for waking up ; pattern 0 did not
wake up (Figure 1), pattern 1 woke up to urinate
(Figure 2), pattern 2 woke up voluntarily for
caregiving (Figure 3), pattern 3 were awakened invol-
untarily by the care-receiver (Figure 4).

Then, the characteristics, sleep status, blood pres-
sure, and heart rate among the 4 groups were com-
pared by one-way ANOVA and ANCOVA using age
as a covariate.

Table 1 shows characteristics of 43 non-medicated
caregivers according to the sleep interruption pattern.
Many subjects in the 3 groups except pattern 2 were
the daughter-in- law of the care-receiver. In the 11
subjects with pattern 1, the mean age was 68.6 years.
In the 8 subjects with pattern 2, the history of home
care was long at 70.3 months, and the time spent on
care per day was short at 5.8 hours. In the 15 sub-
jects with pattern 3, the time spent on care per day
was long at 9.4 hours, and the total time spent on the
care-receiver was long at 14.5 hours. However, these
characteristics did not significantly differ among the 4
groups by ANOVA (Table 1). Furthermore, ANCOVA
using age as a covariate could not be performed
because regression model was not recognized signifi-
cant.

Table 2 shows sleep status in 43 non-medicated
caregivers according to the sleep interruption pattern.
In the 8 subjects with pattern 2, there were 2.4 inter-
ruptions in sleep. However, the duration of sleep was
8.3 hours, which was significantly longer than that in
the 11 subjects with pattern 1 by ANCOVA using
age as a covariate (Table 2). In the 15 subjects with
pattern 3, the actual duration of night sleep was short
at 5.9 hours, but the actual duration of sleep in the
24-hour period was long at 7.0 hours including 1.1
hours of nap. Moreover, of the 15 subjects, 9 did not
have a feeling of having slept well (Table 2).

Table 3 shows blood pressure and heart rate in 43
non-medicated caregivers according to the sleep inter-
ruption pattern. In the 15 subjects with pattern 3 who
napped for longer hours during the day, the daytime
corrected values during active hours after exclusion of
values measured during naps showed systolic blood
pressure  (130.2mmHg), diastolic blood pressure
(79.4mmHg), and heart rate (75.8bpm) were higher
than over all daytime values. Then, in the 3 groups
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Figure 1. [Pattern 0] Number of activities, blood pressure, and heart rate during a 24-

hour period in a 70-year-old female.
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Figure 2. [Pattern 1] 24-hour records of activities, blood pressure, heart rate, and state

of sleep in a 91-year-old male.

that woke up during the night (patterns 1, 2, 3), the
nighttime corrected values during the hours of actual
sleep after exclusion of values measured during inter-
ruptions in sleep or periods during which the caregiv-
ers were in bed but not asleep showed systolic blood
pressures (108.1, 104.2, 109.0mmHg), diastolic blood
pressures (66.0, 65.8, 64.9mmHg), and heart rates
(62.9, 62.9, 60.4bpm) were lower than all nighttime
values. Systolic and diastolic blood pressure and heart

rate did not significantly differ among the 4 groups
by ANOVA (Table 3). Furthermore, ANCOVA using
age as a covariate could not be performed because
regression model was not recognized significant.

There was no difference observed in changes in
blood pressure and heart rate during interruptions in
sleep among the 3 groups who woke up during the
night (patterns 1—3).
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Figure 3. [Pattern 2] 24-hour records of activities, blood pressure, heart rate, and night-
time care activities in a 73-year-old female.
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Figure 4. [Pattern 3] 24-hour records of activities, blood pressure, heart rate, and night-
time care activities in a 68-year-old female.

2. Differences in blood pressure and heart rate by
sleep status in 25 medicated caregivers
There were no differences observed in blood pres-
sure or heart rate in the 25 subjects taking
antihypertensive drugs (15 females aged 64.7£8.5
years ; 10 males aged 71.25.0 years) among the 4
patterns.

3. Differences in blood pressure and heart rate by
sleep status in medicated and non-medicated fe-
males
The female subjects were divided into those taking

and not taking antihypertensive drugs, and blood pres-

sure and heart rate were compared according to sleep
status. There were no differences observed among the

4 patterns.



Tsukasaki. K, et al.

Table 1. Characteristics of 43 non-medicated caregivers according to the sleep inter-
ruption pattern

Pattern 0 (9) Pattern 1(11) Pattern 2(8) Pattern 3(15) ANOVA®
No interruption of sleep Waking up for caregivers' Scheduled voluntary Involuntary awakening  p Value
own urination awakening for care for care
Relationships with Daugt in-law(5) Daugt in-law( CFild(4), Wives(8) Daughters-in-law(4)
the care-receiver Wivea(2), Mothera(2)  Wives(4), Husbands(2)  Husbands(1) Wives(4), Child(4)
Female aibling(1) Husbands(2), Mother(1)
Sex 9females 9females, 2males 6females, 2males 11females, 4males
Age () 58.7+6.6 68.6+12.8 61.3%12.7 60.1x9.1 0.143
Body Mass Index (kg/m®) 238+ 2.0 224%3.6 22.7+3.2 23.9+ 3.6 0.621
None 2 None 2
Drinking during monitoring None 1 None 2
History of home care (months) 46.7+38.3 552715 7034229 64.9 £ 102.8 0.906
Time spent on care per day (hours) 7.1£82 7.0+8.1 58%17.6 0495 0.768
Total time spent for 14.6+10.8 9.0%9.1 123£9.2 14.5 % 10.8 0.5630
the care-receiver (hours)
Characteristics of the care-receiver
Sex Sfemales, 4males Sfemales, 6males 6females, 3males 11females, 4males
Age(y) 69.6:25.3 78976 77.5%9.4 75.0 % 16.3 0.606
Disability rating (D), m(D), W(1) (2), M(3), V(3) m(2), W(2), V(3) m(1, V@), Ve
V(4), Others(2) vE) Others(1) Others(2)
Dementia 4 3 4 7
Use of public services Day service(3) Day service(3) Day service(3) Day service(11)
Visits of helpers(4) Visits of helpers(4) Visits of helpera(2) Visita of helpers(5)

Home bathing service(3) Home bathing service(6) Home bathing service(2) Home bathing service(2)
Notes: Mean#SD (standard deviation).

"One-way analysis of varience.

Analysis of covariance using age as a covariate could not be performed because regression model was not recoginized significant.

Table 2. Sleep status in 43 non-medicated caregivers according to the sleep interruption pattern

Pattern 0 (9) Pattern 1(11) Pattern 2(8) Pattern 3(15) ANOVA? ANCOVA"
No interruption of sleep Waking up for caregivers' Scheduled vol y  Invol y awakeni p Value Comparison p Value Comparison
own urination awakening for care for care
Sleep status

Number of interruptions 0 1.3£0.8 24%12 21+13 <0,001 0<1and2and3

in sleep (times)
Duration of sleep (hours)” 6.6+13 6817 8.3+09 70£13 0.053 0.023 1<2?
Actual duration of 6411 5.7+14 6.2+09 59+1.4 0.618 0.260

night sleep (hours)
Actual duration of sleep 69138 6416 6.6%0.7 7.0£1.5 0.687 0.284

during a 24-hour period (hours)
Feeling of having slept well Yes(8), No(1) Yea(8), No(3) Yes(4), No(4) Yes(6), No(9)

Notes: Mean+SD(standard deviation).

“Calculated from the times of going to bed and getting up determined by comparing the automatic activity records and actigrams.

Calculated by subtracting the periods when the caregivers interrupted their sleep or they were in bed but were not asleep from duration of sleep.
‘One-way analysis of variance.

SDunnet T3 multiple comparison.

" Analysis of covariance using age as a covariate,

"Bonferroni's multiple comparison.

Table 3. Blood pressure and heart rate in 43 non-medicated caregivers according to the sleep interruption pattern

Pattern 0 (9) Pattern 1(11) Pattern 2(8) Pattern 3(15) ANOVA? ANCOVA"
No interruption of sleep Waking up for caregivers' Scheduled voluntary Involuntary awakening p Value Comparison p Value Comparison
own urination k for care for care
Sleep status

Number of interruptions 0 13£06 24412 21%138 <0.001 0<1land2and3

in sleep (times)
Duration of sleep (hours)” 6613 6817 8.3x0.9 7.0+13 0.053 0.023 1<2?
Actual duration of 6411 5714 6.2£09 5914 0.618 0.260

night sleep (hours)t
Actual duration of sleep 6.9+13 64%16 6.6x0.7 70+15 0.687 0.284

during a 24-hour period (hours)
Feeling of having slept well Yes(8), No(1) Yes(8), No(8) Yes(4), No(4) Yes(6), No(9)

Notes: Mean+SD(standard deviation),

*Calculated from the times of going to bed and getting up determined by comparing the automatic activity records and actigrams.

Caleulated by subtracting the periods when the caregivers interrupted their sleep or they were in bed but were not asleep from duration of sleep.
*One-way analysis of variance.

*Dunnet T3 multiple comparison.

" Analysis of covariance using age as a covariate,

YBonferroni's multiple comparison.
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4. Factors that affect blood pressure and heart rate

To clarify factors that affect blood pressure and
heart rate, the subjects were divided according to
medication status and gender, and correlations among
age, sleep status, blood pressure, and heart rate were
analyzed. Table 4 shows sleep status, blood pressure,
and heart rate related to age according to medication
and gender. Regardless of medication status, age was
positively correlated with systolic blood pressure in
females and negatively correlated with diastolic blood
pressure in males, showing a gender-related difference
(Table 4). Furthermore, some sleep patterns were
positively correlated with age (Table 4).

To more closely analyze the effects of sleep status,
multiple regression analysis was carried out using
blood pressure or heart rate as a dependent variable
and sleep status and age as independent variables.
Table 5 shows multiple regression analysis using
blood pressure and heart rate as dependent variables
and sleep status and age as independent variables
according to medication and gender. As a result, sleep
status was identified as a predictive variable of blood
pressure or heart rate, but the relationships of this
variable with blood pressure and heart rate differed
by gender. While the actual duration of sleep was a
negative predictive independent variable for systolic
blood pressure and heart rate in the 35 females not
taking antihypertensive drugs, the number of interrup-
tions in sleep was a positive predictive independent
variable for systolic and diastolic blood pressures in
the 8 males not taking antihypertensive drugs (Table
5). The relationships of age with blood pressure and
heart rate differed by gender, similar to the results on
simple correlation analysis. Age was positively corre-
lated with systolic blood pressure in females but
negatively correlated with diastolic blood pressure in
males (Table 5).

Discussion

In this study, diurnal changes in blood pressure and
heart rate in elderly family caregivers were evaluated
according to the status of nighttime care. The findings
are expected to provide useful clinical data.

Caregivers who woke up for own urination were
older. This suggests a relation between aging and fre-
quent urination during the nighttime. Caregivers who

woke up voluntarily for care spent significantly longer
hours in bed and provided care for fewer hours than
those in the other groups, suggesting that caregivers
who woke up voluntarily to provide care have learned
to control the 24-hour cycle at their own pace
through many experiences during the long history of
home care. Caregivers who woke up involuntarily for
care provided care and were tied to the care-receiver
for longer hours per day. These effects on blood pres-
sure and heart rate could not be explained, but are
expected to affect the actual duration of night sleep
and the feeling of having slept well.

In this study, it is interesting that family caregivers
showed blood pressure and heart rate during actual
activity during the daytime and during actual sleep
during the night as determined with an actigraph. It
has been reported that healthy subjects show physiol-
ogic decreases in blood pressure during night

11, 14)

sleep and that hypertensive nighttime workers are

at greater risk of increases in nocturnal blood
pressure'. We also obtained results suggesting differ-
ences in the decrease in nocturnal blood pressure in
the same subjects depending on sleep interruption™.

We, therefore, expected diurnal changes in blood
pressure to show different characteristics depending
on the state of nighttime care and the characteristics
to differ between healthy and hypertensive individu-
als. These hypotheses, however, could not be con-
firmed in this study because we could not completely
rule out the effects and there were few male subjects.
Nevertheless, the sleep status as well as medication,
gender, and age™'® has been demonstrated to con-
cretely affect diurnal changes in blood pressure and
heart rate. Moreover, the relationship between the
state of nighttime care and diurnal changes in blood
pressure was expected to be affected by confounding
factors including gender and age.

To clarify the effects of nighttime care on diurnal
changes in blood pressure in elderly family caregiv-
ers, further evaluation of the effects of medication,
gender, age, sleep status, state of the cared, care be-
havior, and daily behavior is needed. For this pur-
pose, an increase in the number of subjects and
analysis of a larger quantity of data are needed.
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Table 4. Sleep status, blood pressure, and heart rate related to age according to medication and gender

A Non-medicated/ferale (35) B: Medicated/female (15) C: Non'medicated/male(8) D: Medicated/male(10)
Sleep status Number of interruptions in sleep Duration of night sleep 0.64(0.65)  Duration of night sleep 0.76 (0.72)
for caregivers' own urination (0.34)  Actual duration of night sleep 0.62 (0.62)
Actual duration of sleep
in a 24-hour period 0.55 (0.53)
SBP 24-hour SBP 0.37(0.39) 24-hour SBP 0.59 (0.58) 24hour SBP +0.66
Daytime SBP 0.36 (0.38) Daytime SBP 0.57 (0.57)
Nighttime SBP 0.40(0.39) Nighttime SBP 0.60 (0.69)
Corrected daytime SBP  0.36(0.39)  Corrected daytime SBP 0.59 (0.57)
Corrected nighttime SBP  0.40 (0.41)  Corrected nighttime SBP 0.56 (0.66)
DBP 24-hour DBP -0.74 (-0.85) 24hour DBP -0.81 (-0.85)
Daytime DBP (-0.62) Daytime DBP -0.80 (-0.80)
Nighttime DBP -0.71(-0.74)  Nighttime DBP -0.92 (-0.88)
Corrected daytime DBP -0.74 Corrected daytime DBP  -0.74 (-0.79)
Corrected nighttime DBP (-0.74)  Corrected nighttime DBP -0.95 (-0.91)
HR Nighttime HR (-0.69)
Corrected nighttime HR (-0.66)

Notes: The abave items showed significant correlations (p<0.05) with age,
lation coefficients, and the numbera in ( ) are Pearson's correlation coefficients.
DBP=di lic blood p HR = heart rate

The bers are § 'y

SBP = systolic blood p

Table 5. Multiple regression analysis using blood pressure and heart rate as dependent variables and sleep
status and age as independent variables according to medication and gender

B: Medicated/female(15) C: Non-medicated/male(8)

Number of interruptions in sleep (0.69)

A’ Non-medicated/female (35) D: Medicated/male(10)

SBP 24-hour value

Age (-0.39)
Nighttime mean Actual duration of night sleep (-0.34) Duration of night sleep (0.64)  Number of interruptions in sleep (0.72)
Age (0.45) Age (0.27) Age (-0.48)
Corrected Actual duration of night sleep (-0.33) Duration of night sleep (0.61)  Number of interruptions in sleep (0.688)
nighttime value Age (0.47) Age (0.26) Age (-0.52)
Actual duration of sleep in a 24-hour period (-0.33)
Age (0.50)
DBP 24-hour value Number of interruptions in sleep (0.70)
Age (-0.48)
Daytime mean Number of interruptions in sleep (0.69)
Age (-0.44)
Corrected Number of interruptions in sleep (0.69)
Daytime value Age (-0.45)
Nighttime mean Number of interruptions in sleep (0.62)  Number of interruptions in sleep (0.38)
Age (-0.57) Age (-0.74)
Corrected Number of interruptions in sleep (0.59)  Number of interruptions in sleep (0.30)
nighttime value Age (-0.59) Age (-0.80)
HR  24-hour value Actual duration of sleep in a 24-hour period (-0.46)
Age (-0.09)
Daytime mean Actual duration of sleep in a 24-hour period (-0.44)
Age (-0.08)
Corrected Actual duration of sleep in a 24-hour period (-0.48)
Daytime value Age (-0.08)
Nighttime mean Number of interruptions in sleep (0.54)
Age (-0.48)
Corrected Actual duration of night sleep (-0.42)
nighttime drop Age (-0.06)

Notes: This table shows that sleep status that was significant independent variable ( p < 0.05 ) in the predictive equation for BP or HR.

The numbers in ( ) are standardized partial regression coefficient of sleep status and age.

Sleep status includes the number of interruptions in sleep, duration of night sleep, actual duration of night sleep, or actual duration of sleep in a 24-hour period.

SBP = systolic blood pressure, DBP = diastolic blood pressure, HR = heart rate

Conclusions

This study clarified 24-hour changes in blood pres-
sure and heart rate, sleep status, nighttime care status
in caregivers providing home-care for elderly family
members. This study also indicated that sleep status
in relation to medication, gender, and age is a factor

affecting blood pressure and heart rate. The effect of
sleep status and aging differed by gender.

However, we could not validate our hypothesis that
diurnal changes in blood pressure in home caregivers
differed according to the need for nighttime care and
the cause of sleep interruption, probably because of
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the effects of confounding factors including gender
and age. Further evaluation after accumulating addi-
tional of data is considered necessary.

Acknowledgments

This study was carried out between 2000 and 2003
and was supported by a Grant-in-Aid for Scientific
Research (Scientific Research C (2)), Ministry of
Education, Culture, Sports, Science and Technology.

Part of the results of this study was presented at
the 2003 International Expert Conference on Aging
People and the Social Environment.

References

1) Tsukasaki K. et al. : Prospective study of the community-
dwelling home-bound elderly and their care givers. Memoirs
Health Sci. Med. Kanazawa Univ., 24 : 69-79, 2000. (in
Japanese)

2) Ueda T. et al. : Caregiving Burden of elderly caregivers
who provide at home care for infirm elderly. Jpn J. Public
Health, 41 : 499-505, 1994. (in Japanese)

3) Wilcox S., King AC. : Sleep complaints in older women
who are family caregivers. J. Gerontol. Psychol. Sci., 54B :
189-198, 1999.

4) Ozaki A. : Study on sleep of family caregiver for ventila-
tor-assisted individuals at home. Ochanomizu Med. J., 46 :
1-12, 1998. (in Japanese)

5) Sato S. et al. : Sleep patterns of middle-aged and older
female family caregivers providing routine nighttime care for
elderly individuals at home. J. Jpn. Acad. Nurs. Sci, 20 :
40-49, 2000. (in Japanese)

6) Nishimura Y. : Cardiovascular responses relating to stress
on the elderly caregivers (part 2) —Focused on night careg
iving—. J. Jpn. Acad. Nurs. Sci, 19 : 13-22, 1999. (in
Japanese)

7) King A.C. et al. : Ambulatory blood pressure and heart

rate responses to the stress of work and caregiving in older
women. J. Gerontol. Med. Sci., 49 : M239-M245, 1994.

8) Fulton Picot S.J. et al : Mood and blood pressure re-
sponses in black female caregivers and noncaregivers. Nurs.
Res., 48 : 150-161, 1999.

9) Tsukasaki K. et al. : 24-hour ambulatory blood pressure
and heart rate of family caregivers at home care. Memoirs
Health Sci. Kanazawa Med. Univ., 26 : 119-125, 2002. (in
Japanese)

10) Kuwajima I : 24-hr ambulatory blood pressure. J. Heart,
25 : 491-502, 1993. (in Japanese)

11) Fujikane M. et al. : Evaluation of treatment for Parkinson's
disease using actigraph. Neurol. Med., 40 : 392-394, 1994.
(in Japanese)

12) Japan Society of Sleep ed. : Handbook of Science of
Sleep. Asakura Shobo, Tokyo : 463-467, 1998. (in Japanese)

13) Hojo Y., Shimada K. : Dipper and non-dipper hyperten-
sion. SAISHIN IGAKU. 54 : 74-78, 1999. (in Japanese)

14) Kuwajima I. : Ambulatory blood pressure monitoring.
SHINKOH IGAKU SHUPPAN, Tokyo : 95-126, 1994. (in
Japanese)

15) Munakata M. : Nocturnal blood pressure and pathology (8)
shift worker and nocturnal blood pressure. J. Blood Press., 8
: 207-212, 2001. (in Japanese)

16) Tsukasaki K., Kido T. : Study on effects of 24-hour am-
bulatory blood pressure for intermittent wakening during the
night. Memoirs Health Sci. Med. Kanazawa Univ., 25 : 87-
90, 2001. (in Japanese)

17) Tsuchihashi T., Kawasaki T. : Monitoring of the blood
pressure using 24-hr ABPM and various pathophysiologic
factors that affect blood pressure changes. In : Arakawa K,
ed. Pathology and its Control Based on the Diumal Rhythm
of Hypertension, MEDICAL REVIEW, Tokyo : 11-22, 1996.
(in Japanese}

18) Kawasaki T. et al. : Rationale for time-qualified reference
standards for 24-hour blood pressure values and their
circadian rhythms in Japanese normotensive adults. Jpn. Circ.
1., 63 : 744-751, 1999. (in Japanese)



Tsukasaki. K, et al.

EENEICH T BRENEZEORMBOER & 24F:RIME R AEE ORI

g BF ®mF RBE KF BX%
B EE Ak KT

= =]

BABERBEOLEENE LT > TOB8KOKRENEEEHMREL, 24K O BEIRIRSL &
HENBOEEAFE LT, KEOERR & MEHNEBOBGEE ST L ic, RPFILRER
kY, BBORENFEZEOIME & MDA NEE), 24RHOEIRRKLE EKENHEOREE
B ODTRT C EMTER, MFELOBEICHETZERE LT, Ak, 5, E8icmni,
REOERRE,NET ot BIERT SFEHOLER, HINCLVRL > T, UL
EFEICBNT, KENBICLAMEAREHNOHELMATEETICRE ST -7,
CHIEHNEFRE COTBEFI LA BENRELOND, SBISIKHABRNEEHPLT
RBILTWL ZENPETH B,



