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A Longitudinal Perspective on Psychosocial Adjustment

to Chronic Conditions

Conducting nursing research can be a
challenge with the variety of demands placed
on a faculty member’s time. A joint research
endeavor in which faculty members joined
forces was identified as an approach for
making research manageable. Interested fac-
ulty worked as a group to critique the pro-
posal which was initially developed by the
principal investigator. The proposal served as
the foundation for smaller working groups
of three to four members. These smaller
work groups subsequently chose a specific
chronic condition with which to implement
the study design designated in the overall
proposal.

This resulted in five working groups using
the same study design to explore factors
influencing the psychosocial adjustment of
individuals with the following chronic condi-
tions : arthritis, cancer, cardiomyopathy,
diabetes and multiple sclerosis. Each working
Each of the

will report data on the

group recruited 50 subjects.
working groups
specific chronic condition upon which they
focused. Additionally, the principal investiga-
tor will examine the similarities and dif-
ferences across chronic conditions. This paper
will focus on the design of this study and
data from the cardiomyopathy subgroup.
Strengths and limitations of the study design

will also be explored.

HABHFHFELMEZE Vol. 20 No. 1

Mayo Medical Foundation
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Purpose
The purposes of this study were to identify
factors associated with individuals’ adjust-

ment to chronic conditions and to identify
changes over time. The factors explored in-
cluded personal factors, interpersonal factors,
resources, cognitive appraisals and coping
strategies. Data was collected at baseline,

one and two years after baseline.

Framework

The framework used to guide this study
was Lazarus and Folkman’s (1984) conception
of coping as a process influenced by various
antecedents and cognitive appraisals. Lazarus
and Folkman (1984) assert that “psycholo-
gical stress is a particular relationship
between the person and environment that is
appraised by the person as taxing or exceed-
ing his or her resources and endangering his
or her well being” (p.19). Cognitive ap-
praisal is central to Lazarus and Folkman’s
(1984) conception of coping and viewed as
influencing individual’s reactions and ap-
proaches for coping with a stressful situation.
Defined as the process in which the signifi-
cance of stressors are evaluated with respect
to one’s well-being,

cognitive appraisals

consist of three types: primary appraisal,
secondary appraisal, and reappraisal. In
primary appraisal, situations are evaluated

as being (1) irrelevant, that is nothing will
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be lost or gained, (2) benign-positive, in
which outcomes are seen as positive or (3)
stressful. Stressful situations can be identified
as: harm or loss, in which damage to the
person has occurred ; threat, in which harm
or loss is anticipated; and challenge, in
which the possibility of mastery or gain
exists. It was the stressfulcognitive appraisals
with which the researchers of this study were
most concerned. Secondary appraisal is a
judgment of the perceived resources to deal
with the situation. Reappraisal is a change
in appraisal due to new information. The
longitudinal design with factors examined as
to their importance over time was used in
this study to capture reappraisal.

Lazarus and Folkman additionally postu-
late that antecedent variables influence coping.
For example, personal factors such as age
or gender and environmental factors such as
income and educational status can influence
coping outcomes. Individuals coping with
physical illness may also be affected by 1ill-
ness variables such as other health problems,
symptoms, loss of physical function, length
of time since diagnosis, whether onset of ill-
ness was rapid or slow, whether the medical
regimen was carried out, acute episodes of
symptom exacerbation and hospitalizations.
Interpersonal variables such as social support
can also serve as an antecedent to stress and
coping.

It is once the situation 1s appraised as
stressful that coping is initiated. Coping 1is
defined as cognitive and behavioral efforts to

manage the stressful situation.

Using Lazarus and Folkman’s conception
of stress and coping as a framework for this
study, personal and interpersonal factors, as

well as the diagnosis of a chronic condition

20 ARG AELMSE Vol 20 No. 1

were identified as influencers of cognitive
appraisal which in turn influence the use of
various coping strategies and psychosocial
adjustment. A combination of qualitative and
quantitative approaches were used to measure
these variables. Personal factors, interper-
sonal factors and resources were obtained by
open-ended interview; cognitive appraisals
by the

developed by McAdams,, Byrne and Brown

Meaning of Illness Questionnaire
(1989) ; and coping strategies by two mechan
isms including open-ended interview and the
Ways of Coping Questionnaire developed by
Folkman and Lazarus (1988).

score on Psychosocial Adjustment to Illness

The median

Scale-Self Report version developed by Dero-
gatis (1983) was used to categorize individuals

as more or less effectively adjusting.

Sample

The sample was one of convenience. Selec-
tion criteria included individuals: over age
18, diagnosed over 1 year but not more than
5 years, and who have had no acute episodes
with hospitalization within the last three
months. The criteria served to obtain adult
subjects in the initial phases of adjustment
to their disease entity as well as to ascertain
that individuals were responding to the usual
circumstances of their chronic condition, not
a recent acute episode. Subjects were recruited

from a four medical centers in the Midwest.

Methods

Individuals identified as potential subjects
were sent recruitment letters. Individuals who
agreed to participate were sent questionnaires
to complete and return. Open-ended interviews
were completed in the subjects home unless
they preferred to conduct the interview in a
clinical setting. Interviews were taped and

transcribed verbatim.
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Interview data was analyzed for common
themes including : personal factors, interper-
sonal factors, resources, cognitive appraisals
and coping strategies. Chi-square, analysis of
variance and multiple analysis of variance
were used to determine significant differences
between individualsmore effectively and those
less effectively adjusting. Multiple regression
was used to identifysignificant predictors of

psychosocial adjustment.

Strenghs and Limitations of Study Design
One of the major strengths of this study
design was the combined qualitative,/quanti-
tative approach. The qualitative data was
helpful in describing the quantitative findings
as well as for providing details that were
not available from the quantitative measures.
A second strength is that the collection of
data across various chronic conditions al-
lowed for the comparison of factors influ-
encing adjustment across the different chronic
conditions. This will provide direction as to
the similarities and differences among various
factors influencing

chronic conditions on

adjustment. This will provide direction as
to variations that need to be made in nursing
interventions based on specific disease pro-
cesses. Thirdly, the wuse of a common
methodology for several small working groups
facilitated the involvement of 17 researchers

who provided guidance for each other.

Limitations of the study design included
the use of various interviewers. This limita-
tion was minimized by group discussion of
the interview approach followed by role play-
ing and critiquing of initial interviews by the
principal investigator. A second limitation
is the variation in time of one to five years
since initial diagnoses. This variance was

deemed necessary due to the limited number
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of individuals with the identified diagnoses
in the setting utilized. However, the majority
of the subjects were diagnosed an average
of approximately 2 years with a standard

deviation of 1 year.

The number of variables explored in this
study provided both a strength and a limita-
tion. That is, a variety of personal, inter-
personal, resources, cognitive appraisals and
coping strategies were explored. While this
allowed for the exploration of the significance
of these variables in the presence of others,
the limitations included the number of
statistical tests that were run and the inter-

correlations that occurred among variables.

Findings

The following represents data from the
cardiomyopathy subgroup. For this paper,
only factors that have been found to be sig-
nificant across all three time measurements,
with the exception of resources found to be
significant only year three, will be discussed.
The data will be discussed under the catego-
ries of personal factors, interpersonal factors,
resources, cognitive appraisals and coping

strategies.

Personal and Interpersonal Factors

Personal factors significant across all

three data points included an increased
number of other chronic conditions and phy-
sical function loss, both associated with less
effective adjustment. Only one interpersonal
variable, the extent to which the cardiomyo-
pathy affected their family, was found to
be a consistent factor across time that was
associated with less effective psychosocial
adjustment. This is significant in terms of
system’s theory. That is, interventions must

occur with the patient’s entire system, in
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which the family is generally at the core.

Resources

BPecreased availability or utilization of
resources, not significant prior to year three,
became a significant variable year three.
Among the specific factors under availability
or utilization of resources were: a decreased
utilization of social support, the existence of
financial burden, a decreased understanding
of their medical diagnosis and a less favora-
ble secondary appraisal. Secondary appraisal
reflects the resources individuals identify as
available to assist them in dealing with their
situation. All of these were associated with
less effective adjustment. The significance of
these variables are realized with the fact that
often many nursing interventions are targeted
at initial phases of adjustment to a chronic
condition. However, decreased availability or
utilization of resources was not found to be
a significant variable until year three of the
study. Thus, emphasis needs to be placed
on 1interventions implemented later in the

disease process.

Appraisals

Cognitive appraisals found to be signifi-
cant across time were those that reflected
These

appraisals were associated with less effective

increased levels of harm or loss.
adjustment.

This data provides support for Lazarus
and Folkman’'s conception of cognitive ap-
praisal as a central

concept influencing

adjustment.

Coping Strategies

There were no consistent coping strategies
utilized across time. This support Lazarus
and Folkman’s (1984) concept that coping

strategies are dynamic and changing over
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time.

Predictor Variables

Predictor variables found to be significant
across all three data periods and associated
with less effective adjustment included nega-
tive appraisals of the situation and less
social support. An increased number of
symptoms and environmental changes were
found to be significant year 1, the existence
of other chronic conditions year 2. The use
of escape-avoidance coping was a significant
predictor years 2 and 3. Secondary appraisal
of the availability of resources was a signifi-

cant predictor year 3 of the study.

Conclusions

The data from this study reveal the impor-
tance of negative appraisal. This has impli-
cations for nursing practice and suggests the
need for interventions aimed at decreasing
the feelings of threat, harm and loss. While
interventions aimed at increasing one’s
control over the situation by the use of
interventions such as providing information
and cognitive reframing of threat, harm and
loss may be useful to decrease individuals’
negative appraisal of their situation, research
is needed to demonstrate these results. The
importance of social support is consistent
with the large data base on adjustment
found in the literature. It is important for
nurses to help individuals identify their
sources of support and to feel comfortable

drawing on these sources of support.

The use of escape-avoidance as a coping
mechanism and its association with less
effective adjustment supports the importance
of introducing other types of coping mecha-
to promote the

nisms. It may be useful

concept of normalization, teaching individuals
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to put their life in the forefront and their
chronic condition in the background. This
can be promoted by helping individuals
reintegrate the roles in their life that are
important to them, making activities that
support the normalcy of their life a priority.
The individual may need to go through an
exercise of 1identifying the activities they
enjoy and that are important in fulfilling
their roles. This will help the individual in
knowing which activities they should expend
energy and which they should delegate or
put off until energy levels are adequate to

fulfill.

Secondary appraisal of the availability of

resources becoming significant year three
of the study may be associated with dimini-
shing financial supports and the fatigue of
emotional and physical support systems with
time. While nursing often focuses on available
resources early in the adjustment phase to
cardiomyopathy, it may be more important
for nursing to focus on these resources as

time evolves.

OABHIEFELMEE Vol. 20 No. 1

Summary

In summary, several factors were identified
as consistently demonstrating a significant
difference between more effectively adjusting
and less effectively adjusting groups over
time. The factors identified provide direction
for nursing interventions and intervention re-
search. Further research is needed to support
the stability of these factors with different

populations.
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Nursing Diagnosis and Clinical Implication for Selected

Chronic Conditions

A number of factors have been identified as
influencing adjustment to chronic conditions.
However, it is sometimes difficult to know
which factors have significance for clinical
practice. Data from a synthesis of the stress
and coping nursing literature and our ongoing
research in the area of adjustment to chronic
conditions (Frost et al., 1996) will be used
as a basis for discussing nursing diagnoses
relevant to individuals’ adjustment to chronic
conditions and implications for nursing re-
search. The synthesis of the stress and coping
nursing literature is a result of an endeavor
undertaken by the Midwest Nursing Research
Society stress and coping subsection to syn-
thesize the literature between 1980 and 1990.
The purpose of this endeavor was to identify
the state of the stress and coping knowledge
base and to make recommendations for clini-
cal practice and research. The conclusion by
the authors of various components of the
stress and coping synthesis was that while
there are beginning implications for clinical
practice, much research is needed to clearly
delineate the interplay of factors that in-
fluence adjustment (Barnfather & Lyon, 1993).

The research study which will be discussed
was designed to explore factors which in-
fluenced psychosocial adjustment of adults
to a varilety of chronic conditions including :
cardiomyopathy, diabetes

arthritis, cancer,

and multiple sclerosis. While this 1s a three

AABERDIFRFLHE Vol. 20 No. 1
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year longitudinal study, the data is available
across all five chronic conditions on only
year one data. Thus, the data presented here
1s based on the first year findings. Findings
from the synthesis of the stress and coping
nursing literature and our ongoing research
will be presented followed by questions this
data raises for nursing research and nursing

diagnoses relevant to these findings.

Synthesis of the Stress and Coping Literature

In a review of the stress and coping litera-
ture, Frost (1993) found the physical aspects
of a condition to be the most f{requently
identified stress, being reported in 27 of the
30 studies in which specific stressors were
reported. Chronic conditions was the focus of
20 of the 27 studies. Physical aspects included
overall health, symptoms or physical sensa-

tions (Frost, 1993).

Other
stressors included threats of loss (Werner,
1993),
(Frost, 1993). Mixed findings were found in

factors 1dentified as significant

treatment variables and uncertainty

relation to financial concerns which were a
high area of concern in 7 studies and a low

area of concern in 2 studies.

This data raised the research question of
what 1s 1t about the physical aspects of a

condition or a treatment protocol that 1is
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stressful to an individual? Is it the mere
existence of a symptom, physical alteration
or treatment protocol that is stressful or 1is
it the impact that the symptom or physical
alteration has on ability to conduct activieies
of daily life that is most stressful ? Answers
to these questions will provide direction for
clinical practice.

Secondly, this data raises the research
questions of what specific threats of loss
are more or less concerning to individuals

and under what circumstances are these
threats of loss the most concerning. Addition-
ally, when are the threats of loss motivators
to appropriate action and when are they

inhibitors to appropriate action ?

While life events research has theoretically
been downplayed with the increasing em-
phasis on cognitive appraisal of situations
being important in the interpretation of the
significance of any given life event, Frost

(1993)

exploration of the potential

found that data supported further
influence that
In 8

of the 12 studies examining life events, 8

life events have on health outcomes.

studies demonstrated a significant relation-
ship between life events and health outcomes.
However, in four studies in which both direct
and indirect effects of life events were ex-
plored, outcomes related to family functioning
and health status were often indirect through
variable such as mastery, self-esteem, per-
ceived social support, depression and mate
relationships (Frost, 1993). Thus, life events
may play an indirect role when measuring

health outcomes.

Similarly, the concept of daily hassles was
found to be significantly correlated with
health outcomes in all 4 studies identified in

the literature (Frost, 1993). This finding is
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in agreement with the assertions of DeLongis,
Coyne, Dakof, Folkman, and Lazarus (1982)
and Kanner, Coyne, Schaefer, and Lazarus
(1981) that daily hassles, while less dramatic,
are more important than life events in adap-
tation and health. The research question that
this data raised is whether more daily hassles
are perceived when individuals are stressed
by another situation or if daily hassles have
The use of

simple correlations, as in the case of the

an effect on health outcomes.

reviewed studies, do not answer these cause

and effect questions.

Research Study

In our ongoing research, three factors
were found to be predictive of psychosocial
adjustment across at least four of the five
disease entities. These included a cognitive
appraisal of the situation as either more
negative or less positive, a decrease availa-
bility of some aspect of social support and
an increased number symptoms. All of these
were associated with less effective adjustment.
Additional factors which did not enter into
the regression statement but were found to be
significant factors influencing adjustment
across at least 4 of the 5 disease entities on
single variable analyses included: specific
cognitive appraisals and coping mechanisms.
Included among the specific cognitive ap-
praisals that were found to differentiate
between individuals more effectively and less
effectively adjusting included individuals in
the less effectively adjusting group experi-
encing the situation as more stressful and
reporting a stronger impact of the disease
on their life and family than individuals in
the more effectively adjusting group. The
coping mechanism of don’t dwell on it, think
about it or talk about it was used more by

individualsin the more effectively adjusting
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group than individuals in the less effectively

adjusting group.

Summary of Literature Synthesis and
Research Findings

To summarize the following factors were
identified s significant in the synthesis of the
stressand coping nursing literature and. or
the identified research study: cognitive ap-
praisal of the situation as either more negative
or less positive which includes the appraisal
of the threat of loss; a decreased availability
of some aspect of social support; physical
and treatment overall
health,

sense of uncertainty ;

aspects including
symptoms or health sensations; a
and the existence of
increased life events and,/or daily hassles.
These can be represented by various nursing

diagnoses.

Nursing Diagnoses

Nursing diagnosis is a classification system
designed to conceptualize human responses to
actual or potential health problems (American
Nurses Association, 1995). Nursing diagnoses
are designed to facilitate communication
among health care professionals and the care
recipient as well as to provide initial direction
in the choice of treatmens and evaluation of
outcomes ( American Nurses Association,
1995) . Nursing diagnoses are written with
the first part of the diagnostic statement
identifying the client’s response to health
or illness. Nursing diagnoses are further
delineated in terms of related factors. Thus,
a relationship is set up between the factor
identified and the actual or potential health
problems which represent the clients’ response.
The factors identified in the synthesis of the
literature and the chronic conditions research
are in most cases related factors that con-

tribute to the identified diagnosis or patient’s

BAFETRF LK Vol. 20 No. |

response. The following outlines the specific
factors found in the synthesis of the stress
and coping literature as well as in Frost
et al.’'s (1996) research and the associated

nursing diagnosis.

The first group of factors identified in the
synthesis of the stress and coping literature
and in Frost et al.’s (1996) research includes :
cognitive appraisal of the situation as either
more negative or less positive, stressful,
representing a loss, portraying uncertainly
or as producing a strong impact on their
lives. These are related factors for the follow-
ing diagnoses.

Anxiety — “a state in which the individ-
ual /group experiences feeling of uneasi-
ness (apprehension) and activation of the

autonomic nervous system in response to

a vague nonspecific threat” (Carpenito,
p.127).
Fear — “a state in which the individual

or group experiences a feelings of phy-
siological or emotional disruption related
to an identifiable source that is perceived
as dangerous” (Carpenito, p. 387).
Grieving — an overall category with the
nursing diagnoses of grieving, anticipatory
grieving, or dysfunctional grieving— *“a
state in which an individual or family
experiences a nutural human response
involving psychosocial and physiological
reactions to an actual or perceived loss
(person, object, function, status, relation-
ship)” (Carpenito, p.410). Grieving may
be anticipatory or dysfunctional when
an individual i1s engaged in unresolved
grief.
Powerlessness — “the state in which an
individual or group perceives a lack of
personal control over certain events or

situations which impacts outlook, goals,
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and lifestyle” (Carpenito, p.691).
Hopelessness — “a sustained subjective
emotional state in which an individual
sees no alternatives or personal choices
available to solve problems or to achieve
what 1s desired and cannot mobilize
energy on own behalf to establish goals”
(Carpenito, p.479).
The second group of factors identified
in the synthesis of the stress and coping
literature and in Frost et al.’s research (1996)
was represented by a decreased availability
of some aspect of social support. This is a
related factor for the following diagnoses.
Social interaction, impaired — “the state
in which an individual experiences or
is at risk of experiencing negative, i1n-
sufficient, or unsatisfactory responses
from interactions” (Carpenito, p.874).
Compromised family coping — “that state
in which a usually supportive primary
person (family member or close friend)
is providing insufficient, ineffective, or

compromised support, comfort, assis-

tance, or encouragement that may be
needed by the client to manage or master
adaptive tasks related to his or her health
challenge” (Carpenito, p.309).
Family processes, altered — “the state
in which a normally supportive family
experiences, or is at risk to experience, a
stressor that challenges 1its previously
effective functioning” (Carpenito, p. 360).

Caregiver role strain or risk for caregiver
role strain — “a state in which anindivid-
ual 1s experiencing physical, emotional,
social and /or financial burden (s) in
the process of caregiving to another”

(Carpenito, p. 190).

The third group of factors identified in
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the synthesis of the stress and coping
literature and in Frost et al.’s (1996) research
was represented by an increased number of
symptoms. This is a related factor for the
following diagnoses.

Mobility, impaired physical — “a state
in which an individual experiences or
is at risk of experiencing limitation of
physical movement but is not immobile”
(Carpenito, p. 590).

Physiological diagnoses related to specific

disease processes.

The following diagnoses represent all of
the aforementioned factors in addition to
financial resources, life events, daily hassles
and treatment variables. These are related
factors for the following diagnoses.

Adjustment, impaired: “the state in
which an individual is unable to modify
his or her lifestyle/behavior in a manner
consistent with a change in health status”
(Carpenito, p. 126).

Coping, ineffective individual — “a state
in which an individual experiences, or
is at high risk to experience, an inability
environmental

to manage internal or

stressors adequately due to inadequate
resources ( physical, psychological, be-
havioral, and/or cognitive)” (Carpenito,

p.271).

Summary

The nursing diagnoses reyiewed are not
inclusive of all diagnoses that may be signifi-
cant to individuals with chronic conditions.
Rather they are some of the prime diagnoses
that may be represented in the population of
While

implications for practice do exist, the review

individuals with chronic conditions.

of data reveals that research must continue

to more clearly explore the interplay of
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factors that influence psychosocial adjust-

ment.
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Abstract

This study investigated health problems including fatigue symptoms and upper
respiratory infections and the tendency of use of medical facilities in caregivers for the
disabled elderly at home. Caregivers for disabled elderly in a suburban city were
surveyed by in-home interviews. The subjects were434caregivers and 210 non-caregivers
were also inteviewed as an age and gender-matched control group.

Caregivers reported greater fatigue than controls. Moreover, caregivers had a higher
frequency of upper respiratory infections than controls. Caregivers who showed severe
depression experienced greater fatigue than caregivers without severe depression.
Caregivers who showed severe depression had a higher frequency and longer duration
of upper respiratory infections than caregivers without severe depression.Qverall, it
was shown that caregivers who showed severe depression had not only emotional distress
but also higher morbidity. The rate of use of medical facilities for last three months
was higher in caregivers who showed severe depression than in caregivers without severe
depression. On the other hand, the rate of obstacle for using medical facilities was higher

in caregivers who showed severe depression than in caregivers withoutsevere depression.
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Abstract

We studied the severity of constipation in schoolchildren as measured by the Japanese
version of the constipation assessment scale (CAS) to determine when sexual differences
of the human bowel habit begin to emerge. Thirty primary schools in three cities
in the southern area of Okayama prefecture were randomly sampled. Schoolchildren
from the third to sixth grade were selected for this study because they are old enough
to understand and answer pertinent questions. In each school one class in each grade
was selected randomly. In the end, 2,870 schoolchildren (1,343 males and 1,527 females)
performed the CAS with their parents in their homes. The average score of the CAS was
2.1 (males, 2.0; females, 2.3). 12.7 % of the children scored 5 or more (these CAS
scores mean somewhat or severe constipation). More than 40 % of the females in the
sixth grade had menstrual cycles. The difference of the CAS scores between both sexes
became remarkable in these children. The result was similar to those of adults, where
females have menstrual cycles. This strongly suggests that sexual hormones have an
effect on constipation in humans. There was no correlation between constipation and

obesity in schoolchildren.
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RIS £ & VSSRGS &k OHEIRIC RIS

#2. WY 1 7 aRicxd 3 2 IRERIEN AR o aIF B

AGER/AE

REREmistim  REREAsliR/fE BB ER
(g) (%BW) (x107%- g) (%BW)
TR 188
post-CE (n=15) 0.468 = 0.084 1.33£0.21 0.429 = 0.03 0.012 = 0.001
post-3S & (n=5) 0.852 = 0.208 2.48 £ 0.59 0.485 = 0.04 0.014 = 0.001
post-TS# (n=6) 0.755 = 0.114 2.25%£0.32 0.434 £ 0.05 0.013 = 0.001
ANOVA (3B NS NS NS NS
Tz 2 88
post-C 8 (n=17) 0.408 = 0.070 0.90 £0.15 0.576 = 0.03 0.013 £0.001
post-3S & (n=15) 0.588 = 0.092 1.20 £0.17 0.552 £ 0.07 0.011 = 0.001
post-7TS# (n=15) 0.552 = 0.033 1.98 = 0.09 0.508 £0.03 0.011 = 0.001
ANOVA (3 EhD NS NS NS NS
iR 3 BB (SEREAD
post-CE (n=15) 0.419 = 0.068 0.67 £0.07 0.441 £0.02 0.007 £ 0.0002
post-3S & (n=5) 0.493 = 0.045 0.96 £0.12 0.452 = 0.08 0.008 £ 0.001
post-7TS# (n=6) 0.334 = 0.067 0.56 £0.11 0.475 = 0.04 0.008 = 0.001
ANOVA (3 &R NS NS NS NS

mean = SEM.

(%)
1001
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40

rkadal Sl 8=

20

o

post-C

post-38
1. (EIRERB i fE S AR RoZE (L
{812 mean * SEM T/R L, fEiR1:8HE
DRERENIEN 10096 & L 7253 BB A O A7
BEARERARIcSWT/RL TWB, * ; p<0.05
unpaired student’s t-test Zf T post-
CEIIXMLTHEEZD D ERT,

poat-78

EXKICEDDBED SN, IEMELET S & post-
CEiIcH L ThE TR AL SN, post-CEE&
post-TS HETHEZ (p<0.01) HE DS 1z (K
1)o
3. M7 ¥ 5 —€¥RUV I Vo —2DEAL
HEIRDPOMEFET ¥ 5 — R Va - 20 Ic>
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ANOVA R—rE&EDOSBAT OERERT,

x£3. MFE7I5-F¥FRTIVa—-2

ME7 35—+ My va—2

(8.U. (mg/de)

iR 188

post-C B (n=5) 1290 £33 196 £ 15

post-3S B (n=15) 1538 =264 22+ 6

post-7TS# (n=6) 782% 38% 197+ 6%

ANOVA (3EhE) NS NS
1R 2 BE

post-C# (n=4) 1655+ T4 149 =19

post-3S B (n=5) 1610% 65 148 9

post-7TS & (n=5) 1527 =265 157 = 108$

ANOVA (3R NS NS
FE4R 3 EE (ERERD

post-C8 (n=5) 2195 *130 146+ 4
post-33 B (n=5) 2072 £ 169 165+ 5%
post-TS# (n=6) 2071 B 19+ 8

ANOVA (3 &) NS NS

mean = SEM. *; p<<0.05 unpaired student’s
T-test ZAWT post-C it L THEZH D 7R
3o $; p<0.05 unpaired student’s T-test %M
WT post-3S B & post-BHBTHEERZH Y £
9o ANOVA R—TEEDOSBAMNOERERT,

WTRIILRT, HIRICHE-TT 15— ¥ DLERME
woh3H, IR 1 BETIE post-7S & post-3S &
MTHEELZE (p<0.05) »BD SNt (s va—
Z I SHBRERID post-C Bt L THE TE W A

1997 67



BB 4 2 WSS B AR X UIEIRICRIZ T
#4. BRERICHS 2B Y 4 7 VWL OHE

fRER (2) Rkt #m= (%)
(X 107'- g /day)

TR 18H
post-C# (n=5) 0.090 = 0.002 0.097 = 0.021
post-3S & (n=5) 0.027 = 0.001 * 0.035 = 0.003 *
post-7SE (n=6) 0.054 =0.012 0.062 = 0.013
ANOVA (3R 0.05 0.05

iR 2 B8
post-C# (n=15) 0.747 = 0.089 0.503 % 0.057 517 = 65
post-3S# (n=5) 0.888 = 0.047 0.599 = 0.017 1702 = 81 *x*
post-TSE (n=15) 0.811 = 0.080 0.547 £ 0.017 888 = 91 *% $$
ANOVA (3#R) NS NS 0.01

R 3BE (SRERD
post-C# (n=14) 1.530 =£0.12 0.873 = 0.056 897 = 175
post-3S# (n=15) 1.670 = 0.11 0.950 = 0.059 2693 == 189 %%
post-7SE (n=6) 1.610 = 0.05 0.920 %= 0.020 1483 = 36*% 33
ANOVA (3 EHR) NS NS 0.01

mean = SEM.

iR —Bas o OFRERERT, HMMRRER1BE 0flsRER 2100

% & LI ZELRERT, *; p<0.05 unpaired student’s T-test # W T post-C Bicxt L TH
BEEHD ERT, ANOVA B—TREODHITOEREZRT,

FHON, I post-3S HEDMIKFERELE (p<
0.05) »FEHShT,

4. BREROZEAL

4 BBRERICOVTRT, BRERIIENR 1B
HIZ post-3S Bf i3 fibBfic k. L THREOIHIMED S
Nz, post-3SED 2:BH, ABERITRHICKRED
BESEDSNICBEBRLEZERFOONLE LT, F
IR1IBHO—BY-hOlERERIL, post-C H>
post-7S B> post-3S HDNFTH b, post-3S B &
post-C HETHERNLEZE (p<0.05) M@E D SN, L
L, ER2:8H, SHRERIEL2E—HYD Ol
RERZ, 1:8BH & @M post-3S B> post-TSEE>
post-C BHOJFL B AEELERBEELELI, £ T,
R 1BHD 1 Y70 OFFEER%100% L 7 LR
TIER 2 BHR U S BREAIOREERT &, (R 2:8
H, 2:EHIE b post-3S BE> post-7S B> post-
CEOIaTHH, EHE5E b post-CHICHLTEER
3 (p<0.01) MEH SN,

. & z=
29 2% CHEEWYTII4~2505R % 1 B L
LEREE A2 - T, ZoBEHEOEAKT &4
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M7/ Va—2RBEMBTH B ELENSEZ DL,
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LIgIOWME TS, 2 b LR T TREBENIEHROET
EHIO0TLEHEY sNTHEY, o IEsvaa
WVF a4 OB L bDERBELTVWS, &
No5DTEMmD b, SEBROY 7 FEMZ L L RICIE
BINTWVWB I EMEZR %,

Z ML RERBD IV INF A FOSWMEINER
TERILASNTVSE® 55, 451 post-3S BT,
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TEMBEFINTLE™ » 72 ChoDEEER
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BEE, 5y bOBATRY A 7 VOIS ~4H

BABHYIRFLME Vol. 20 No. 1

BETEARY X L20RBABET I LRSATL
3o, Lhl, b r0OBATRERMO ERER
ZIT-THEAY ZLRBEHALEVE VI HEPBE
Otz L BB TIZAR ) X AR LS8
1 BEBCERCGT 2 L LW BEHEDON
349, thoDl edh, SRIOERLOHERIE,
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BRBE Y A o VRSB A S & OIEIRICRIZ T8
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RHBS Y 4 & VSRS M AR L OIEIREBICE 0L 3 BB E 52 2h 2R3 5 BM T, ICR
Zr 229 RETIRBICEEHEE Y 1 2 003 bo - (post-C) B, 3HY 7 b (post-3S) BK
UTEY7 b (post-7S) BEd 3 BHic /i THEMRE L

B3 N—TOERBEICIFEELEESTDONE AT, 2 HERRE I Y ro - B>V 7 MTH-
foo BREY/D Oz HFEREURIG T v bo—ABHCHL T, v 7 FEETREBODERD Shic, BEENIED
BIFREBLE LIS TROL, Y7 b HTORVEREoy bo—ABIctELTREDP -7, [T
7 35— BIRITIREBICE - THINAEED S i, DIRERTIOME 2 V3 — 2 & post-3S > post-C
TH »71o MRERIIENR 1 BB I3 post-3S TSN T W, EIRAEAES BN T 3 B
TEEEERDSNL D, post-3S ICHINAR D b1t

PEDZ EED, 2 post-3S T, 2 b L2AMICLYBMBESEL, BREENLTHBRRET
LROBEICEBELLO LD ERBENS,

Abstract

The effects of the reversed light-dark cycle on pregnant mice were studied. Mice were
divided into 3 groups; post-C (pregnant control), post-3S (pregnant reversed light-dark
cycle for 3 days), and post-7S (pregnant reversed light-dark cycle for 7 days) groups.

The body weight of each 3 group in pregnant groups was not different. The total diet
intake during each experimental periods in pregnant groups tend to be C>7S>>3S group.
The total diet intake relative to body weight in control group was greater than that in
post-TS group on the first and second week after pregnant periods. The loss of the fat
weights in the abdominal cavity was observed with pregnant course, especially post-3S
and post-7S. The plasma glucose level before delivery in post-3S group was higher
than in post-C group. Although the gain of body weight in fetus on first week after
pregnancy was less in post-3S group than other groups, the one before delivery tend to
be greater in post-3S group than post-C group.

It was suggested that the reversed light-dark cycle was induced the physical stress
which resulted in improved growth on fetus due to the increase of plasma glucose in

post-3S group.
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