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Abstract

Background: Percutaneous endoscopic gastrostomy
feeding is accompanied by unique complications, which
are not easily controlled. Objective: In an attempt to
decrease complications, we used half-solid nutrients for
percutaneous endoscopic gastrostomy feeding in an 85-
year-old woman. The patient had been receiving enteral
nutrients via percutaneous endoscopic gastrostomy, and
we examined whether this approach can reduce compli-
cations. She presented with regurgitation of enteral nu-
trients and recurrent respiratory infections. Methods:
Half-solid enteral nutrients, prepared by mixing liquid
enteral nutrients with agar powder, were administered
via percutaneous endoscopic gastrostomy. Results:
Symptoms of gastroesophageal reflux disappeared im-
mediately after the start of half-solid enteral nutrient
feeding. Conclusion: Gastroesophageal reflux and leak-
age, two intractable late complications of percutaneous
endoscopic gastrostomy tube feeding, can be alleviated

by the solidification of enteral nutrients. Since this meth-
od allows quick administration of nutrients, it is also
expected to help prevent the occurrence of decubitus

ulcers and reduce the burden to the caregiver.
Copyright® 2004 S. Karger AG, Basel

Introduction

Feeding via a percutaneous endoscopic gastrostomy
(PEG) tube is a safe and efficient method for patients who
cannot maintain adequate oral intake. PEG feeding is
accompanied, however, by unique complications which
are not easily controlled. The administration of liquid
nutrients is often accompanied by complications such as
vomiting and diarrhea, although these complications may
be minimized if the patient s sitting up during the admin-
istration or if the nutrients are administered at a slower
rate, Nevertheless, these methods do not completely sue-
ceed in eliminating these common complications, and
may require the patients and their caregivers to have great
patience. In addition, maintaining the same position for
many hours may worsen the conditions of patients who
have pressure ulcers. Here we report a case in which, by
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Fig. 1. Reduction of symptoms after half-sclid enteral nutrition via PEG.

simply solidifying nutrients, the symptoms due to gastro-
esophageal reflux (GER) after PEG tube placement were
relieved, and the leakage of nutrients from the PEG tube
insertion site was alleviated. :

Methods

An 85-year-old woman presented with regurgitation of enteral
nutrients and recurrent respiratory infections after PEG placement.
The patient suffered a cerebral infarction, and underwent PEG inser-
tion on May 4, 2001, at a local hospital. After commencing PEG tube
feeding, the following symptoms repeatedly occurred: regurgitation
of the enteral feed; leakage of nutrients from the PEG tube insertion
site; vomiting followed by pyrexia; dyspnea during the administra-
tion of nutrients, and pneumonia confirmed by chest X-ray. The
patient often showed facial signs of discomfort during the feed
administration. Liquid enteral nutrients were given in a sitting posi-
tion at all times.

As the complications gradually became more frequent in occur-
rence, on October 21, 2001, we commenced giving her half-solid
enteral nutrients which were prepared by mixing market-available
enteral nutrients and agar powder. Half-solid nutrients were pre-
pared by mixing § g agar powder with 500 ml liquid nutrients diluted
with the same volume of water {1,000 ml total volume). The mixture
was distributed into 50-ml syringes and kept in a refrigerator until it
was administered via the PEG tubing. The mixture was not liquefied
in the stomach due to body temperature. The administration of half-
solid nutrients was made by injecting them into the stomach en bloc
(injection time <35 min). The patient was not forced to remain in a
sitting position during and after the administration.

418 Gerontology 2004;50:417-419

‘Results

The symptoms, other than pyrexia, disappeared imme-
diately after the administration of half-solid nutrients,
and pyrexia vanished 2 weeks later. Also, the signs of dis-
comfort during the feed administration were no longer
noted. We followed the patient for up to 6 months after
the start of the half-solid enteral nutrients, and observed
no recurrence of the symptoms (fig. 1). At present (Febru-
ary 2004), the patient still remains in a stable condition
and no longer suffers from the complications observed
before the commencement of half-solid nutrients.

Discussion

PEG feeding is accompanied by unique complications,
which occur over a long-term clinical course [I-3]. An
increase in vomiting is one of the most common compli-
cations [4]. GER is clinically manifested by recurrent
vomiting or aspiration. The mechanism by which GER
increases in frequency has not yet been clarified.

Ogawa et al. [5, 6] suggested that since the stomach
cannot move independent of the abdominal wall after the
formation of a gastric fistula, enteral nutrients remain in
the stomach longer, thereby increasing the chance of
GER. Gastrin, a potent facilitator of peristaltic move-
ment, may not be sufficiently induced by the distension of
the stomach seen with slow infusion rates of liquid
nutrients. Thus enhanced GER may eventually result.
Since the nutrients can be administered in a short time by

Kanie/Suzuki/Akatsu/Kuzuya/Tguchi
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our method (<5 min), the stomach wall is expected to be
distended to a greater degree and thus stimulate peristal-
tic movement.

Another disadvantage of stow feed infusion is that
patients are forced to remain in a sitting position for long
periods while the nutrients are administered, which is
unfavorable in terms of the prevention of decubitus
ulcers, which are commonly found in patients with PEG
feeding.

One of the late complications after PEG tube place-
ment is leakage from the PEG tube insertion site. Thisisa
difficult problem to cope with, There are two causes of
leakage: inappropriate fixation of the bumper (including
the so-called buried bumper syndrome [7]), and a de-
crease in the elasticity of the fistular opening, which
develops over a long period after PEG placement [8]. The
leakage resulting from a decrease in elasticity is intracta-
ble. Simply increasing the tube diameter cannot solve this
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CORRESPONDENCE

Survival rate after percutaneous endoscopic
gastrostomy in a long-term care hospital

Dear Sir,

We previously reported the mortality after
percutaneous endoscopic gastrostomy (PEG) in a
general hospital.” The results showed a higher
survival rate {30-day survival rate: 92.5%, 1-year
survival rate: 64.0%, 2-year survival rate: 55.5%,
mean age+SD at PEG: 75.74 14.1 years) than the
results in other studies.?

In this study we surveyed the survival rate of
93 consecutive patients older than 65 years
(mean age: 80.31+7.4 years) who received PEG
by reviewing their charts in a long-term care
hospital. Because the hospital has an affiliated
nursing home, home-visit nursing and day care
centers for the frail elderly, we could track
the record of survival in 84.9% of the post-PEG
patients at the time of survey. The primary
diagnoses whose symptoms required the patients
to receive PEG were: cerebrovascular disease
(61.3%), Alzheimer’s dementia and/or vascular
dementia (15.1%) and brain injury (4.3%). Most
patients were severely disabted, showing a mean of
5.5+1.2/6 on the score of Cognitive Performance
Scale® (only one patient showed intact cognitive
performance) and a mean of 0.843.0/20 on
Barthel Index.*

Fig. 1 shows the Kaplan-Meier’s survival curve
after PEG. The survival rate was 88.9% at 30 days,
59.1% at 1 year and 52.0% at 2 years. The mean
fully observed survival period was 382.31485.2
days. Age was a significant predictor for the
survival peried (§ = —18.7, P = 0.008). The relative
risks of serum total protein «6.0, white blood
count>12,000, and coexisting decubitus at the
time of PEG for the death at 1 year after PEG was
1.33 (95% Cl; 0.77-2.28, P = 0.263), 1.79 (95% Cl;
1.10-2.93, P = 0.080) and 1.29 (95% CI; 0.78-2.13,
P = 0.228), respectively.

The 30-days, 1-year and 2-year survival rates of
post-PEG patients in a long-term care hospital were

Clinical
Nutrition

http: #intl. elsevierhealth.com/journals/clnu
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Figure 1 Kaplan-Meier survival curve after PEG. (@)
Censored (dead) cases; PEG, percutaneous endoscopic
gastrostomny.

lower than those in a general hospital. According
to the 2002 annual report released by the Ministry
of Health, Welfare and Labor of the government,
the mean length of patients’ hospital stay was
22.2 days in general hospitals, and 179.1 days
in long-term care hospitals in Japan. By the
current political pressure of shortening the
length of stay in acute hospitals, the number
of patients receiving PEG in long-term care
hospitals has been constantly increasing. As shown
in the results, the patients in long-term care
hospitals usually have severe functional disabilities
relative to those in acute hospitals. Under the
circumstances, it is ¢rucial to build up evidences
regarding the post-PEG prognosis in long-term care
hospitals.

In summary, the results indicate lower survival
rates for post-PEG patients in a tong-term
care hospital than those in a general hospitat.
We believe that the present findings add some
insights to the application of PEG in the long-term
care.

0261-5614/5 - see front matter © 2004 Elsevier Ltd, All rights reserved.
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The Relationship Between Functional
Disability and Depressive Mood in Japanese
Older Adult Inpatients

Joji Onishi, MD, Hiroyuki Umegaki, MD, PhD, Yusuke Suzuki, MD, PhD, Katsuhiko Uemura, MA,
Masafumi Kuzuya, MD, PhD, and Akihisa Iguchi, MD, PhD

ABSTRACT

Depression is commonly found in older adult patients and is often associated with handicaps. The authors adminis-
tered the Comprehensive Geriatric Assessment (CGA), including basic activities of daily living (BADL), instrumental
activities of daily living (IADL), Mini-Mental State Examination (MMSE), Geriatric Depression Scale (GDS)-15, and a
socioenvironmental questionnaire to 198 patients who were admitted to Nagoya University Hospital, to examine the
relationship between depressive mood and various physical and socioenvironmental outcomes. The overall GDS-15
score was correlated with the BADL and IADL. The factor analysis extracted 4 factors from the GDS-15 subscales. The
factors labeled “loss of morale and hope” and “memory loss and reduction of social activity” were highly correlated with
both ADLs, social variables, and the MMSE score. The results reveal that factor analysis of GDS-156 will help in under-
standing the etiology of depressive mood, thereby contributing to better therapeutic approaches. (f Geriatr Psychiatry

Neurol 2004; 17:93-98)

Keywords: depressive mood; Geriatric Depression Scale; Comprehensive Geriatric Assessment; factor analysis

Depression is one of the most insidious problems faced by
older adults, and its incidence is increasing with the
growth of an aging population. Koenig and Blazer reported
that the prevalence of major depression was about 1%
among community-dwelling older adults and that less
severe depressive disorder was present in over 25%." More-
over, they reported that the rate of major depressive dis-
order in older adult hospitalized patients with illness was
more than 10 times greater than that of the unhospital-
ized aging population. Depression is not only psychologi-
cally traumatic but alse quite costly” because it is related
to psychosomatic symptoms resulting in a higher fre-
quency of examination and prescription of drugs. Fur-
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thermore, depression also decreases the morale of older peo-
ple and increases the risk of being housebound. Although
it is very important to adequately diagnose and treat
depression in its early stage, it often remains unrecognized
or untreated.® One of the main reasons for this is that
depressive symptoms often resemble those of the aging
process itself, such as progressive cognitive deterioration
or physical disabilities.!

The Geriatric Depression Scale {(GDS) is a self-admin-
istered questionnaire with 30 items® and is recommended
by the Royal College of Physicians and British Geriatrics
Society as a valid screening method for depression in older
adults.’® A short form of the GDS (GDS-15) was developed
later’ and was translated into Japanese.® The validity
and reliability of the GDS-15 have been confirmed in both
community and hospital settings.*!! Several studies have
subjected the GDS-15 data to a factor analysis, which is
a statistical technique to analyze interrelationships within
a set of variables, resulting in the construction of a few
hypothetical variables. To our knowledge, however, there
has been only 1 study involving factor analysis of the
Japanese version of the GDS-15, reported by Schreiner et
al in poststroke patients.' In addition, there have been few
studies demonstrating the relationship between GDS-15
factor loading and disabilities in the older population.

23
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The GDS-15 is included as one of the components in
the Comprehensive Geriatric Assessment (CGA), a tool
developed in the late 1980s™ to assess not only medical
conditions but also overall functional status with respect
to physical, psychological, and social problems of the older
adults.

Although it is well known that depressive mood is often
associated with functional disabilities, the mechanism by
which the disabilities cause depressive mood in the older
adults remains unclear. We hypothesized that some vari-
ables associated with functional disability may be associ-
ated with depressive mood. Therefore, we investigated
the relationship between depressive mood and physical
health and socicenvironmental variables in older adult in-
patients. In addition, we attempted to clarify the structure
of depression by performing a factor analysis of the
GDS-15.

METHODS

Subjects

Among 355 consecutive patients aged 65 and older (mean
age + SD: 77.3 £ 6.8) who were admitted to Nagoya Uni-
versity Hospital between July 1998 and August 2001,
patients who were admitted to nongeriatric wards were not
included due to the absence of experienced CGA assess-
ment team in the wards. Also, patients with communica-
tion impairments due to problems such as severe dementia
or consciousness disturbance and patients under intensive
care were not included in the study. If a patient was admit-
ted more than once during the study period, only the data
from the first admission was used for this analysis, As a
result, 198 older adult patients in total were included in
the study.

Measurements

The CGA was administered within a week after admission.
The CGA included height; weight; Body Mass Index (BMI);
blood pressure; basic activities of daily living (BADL),
which were measured with the Barthel Index"; instru-
mental activities of daily living (IADL) using Lawton’s
scale'®; Mini-Mental State Examination (MMSE)“; GDS-
15; hearing ability and vision; communicative competence;
and living environment including socioeconomic status. We
scored IADL by 5 items (IADL-5), excluding food prepa-
ration, housekeeping, and laundry items from the Lawton’s
scale because the study samples included male patients,
who did not nornnally perform these activities, The low
scores of BADL and JADL-5 indicate greater functional dis-
ability. The GDS-15 is scored so that higher scores indi-
cate a greater degree of depressive mood. The recent
research clarified that the sensitivity of the GDS-15 was
97.3% and the specificity was 95.9% for screening major
and minor depression when the cut-off score was set at 6/6+
in the Japanese geriatric population.” Socioenvironmen-
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tal status was assessed by Ozawa’s scale, ™ which includes
items on economic, marital, family status, and the rela-
tionship between the patient and his or her family. The
GDS-15 was self-administered by the patient. The attend-
ing nurse collected all other information by interview
and/or assessment.

Statistical Analysis

Correlation coefficients were calculated by Pearson’s
method for parametric data and Spearman’s for non-
parametric data. We used the chi-square test with Yates
correction and Fisher’s exact test for categorical compar-
isons of the data. Differences in the means of continuous
measurements between genders were tested using the
Student’s ¢ test. In addition, after nonparametric data in
the CGA were categorized into 2 groups (subjects with and
those without a problem with respect to each parameter
measured), the means of the continuous measurements
between the groups were also compared by Student's ¢ test.
The internal consistency of the GDS-15 was caleulated with
Cronbach’s alpha. Principal component analysis for the
GDS-15 was performed with an eigenvalue of 1.0 or more
as the extraction criterion, and factors were identified
after Varimax rotation. The factor score, which shows the
power of a factor’s contribution, was calculated by regres-
sion method, which comulated factor loadings of all items
of GDS-15. In the present study, a higher score indicates
a greater contribution of the factor to depressive mood. Dif-
ferences in continuous variables among the disease groups
were determined by I-way analysis of variance (ANOVA).
Tukey’s test was used for multiple comparisons when
homoskedasticity was assumed by Levene’s method, and
Dunnet’s test was performed when homoskedasticity was
not assumed. Multiple regression analysis, using the equa-
tion-building method with the variables of significant
measures detected in the univariate analysis, was con-
ducted to identify the variables contributing to GDS-15
scores. Values of P < .05 were considered to indicate sta-
tistical significance; all tests were 2-tailed. All statistical
analyses were performed on a personal computer with
the statistical package SPSS for Windows (Version 11.0
SPSS, Chicago).

RESULTS

Table 1 reports CGA variables for all patients, according
to their diagnostic category. The mean GDS-15 score of all
patients was 5.9 + 3.8 8D, and 39.3% of the patients had
scores above 6. The homoskedasticities were assumed in
age, systolic blood pressure, BADL, IADL-5, and GDS-15,
but not in BMI or MMSE. Significant intergroup differences
were observed on the BADL and IADL-5, but not in BMI,
MMSE, or GDS-15. The BADL score in patients with dia-
betes mellitus was higher than that in patients with col-
lagen disease (P = .005), and the IADL-5 score in patients
with diabetes mellitus was higher than that in patients
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Mean Values t Standard Deviation of Comprehensive Geriatric Assessment (CGA) Variables by Admitting Diagnosis

Table 1.
Admitting Diagnosis 0 (%) Age BMI (kg/m?) sBP (mm Hg) BADL IADL-5 MMSE GDS-15 GDS>6
Neurological disease 401{20%) 765+6.6 209+3.9 1285+£237 168:47 4.0x+13 249x45% 63237 42%
Cardiovascular disease 36{(18%) 777x84 235138 1328:x200 180237 4.0:13 26.0+43 57:40 38%
Diabetes mellitus 34(17%) 74253 235230 1383£194 190x3.0* 45x09* 2066235 46235 27%
Psychological disease 20 (10%}) 78565 20.0+34 1385x223 178x3.0% 3.1:19* 2243249 75£38 15%
Gastroenterological disease 14 (7%) 789+68 21.1+48 132.3:141 182x3.2* 42109 2591238 59247 64%
Collagen disease 12 (6%) 777 £5.1 21.6+4.0 13352206 142265 33=x17 237247 54127 17%
Infectional disease 1 (6%) 83.1+47 199230 12202157 195%08 48B:+04 273128 28xz218 0%
Cthers 31016%) 78076 20735 1424x29.0 180x39 43+11 267+41 63240 43%
Total 198 {100%) 7723 :6.38 219+38 133.9 + 21.7 178 +38 41+13 25543 5938 39%

Note: BMI = body mass index, 6BP = systolic blood prassure, BADL = basic sctivities of daily Fuing, IADL = instrumantal activities of daily living, MMSE = Mini-Mental State Examina-

tion, GDS = Geriatric Depression Scale.

*P < .05,
Tahle 2. Principal Components {Varimax) Factor Analysis
of tha Geriatric Depression Scale-15
Factor 4
Factor2 Factor3 Memory Loss
Apathy Lossof and Reduction
Factor 1 and Hopeand  of Social
ftems Unhappiness Anxiety Morale Activity
1. Satisfied 0.708 0.270 0.081 -0.266
2. Dropped activities 0.058 0.646 0.350 ~-0.020
3. Emptiness 0.259 0.621 =0.134 0.179
4. Often bored 0.151 0.675 0.140 0.233
5. In good spirits 0.627 0.216 0.129 0.216
6. Afraid something
bad will happen 0.336 0.572 0.163 -0.100
7. Feels happy 0.769 0.027 0.128 0101
8. Often feels
helpless —0.188 0.536 0.493 0.013
9. Prefers to stay in 0.009 0.095 0.385 0.445
10. More problems
with memory
than most 0.082 0.074 0.043 0.805
11. Wonderful 1o be
alive 0.553 0.077 0.458 0.033
12, Feels worthless 0.348 0.108 0.605 0.242
13. Full of energy 0.061 0.063 0.753 0.002
14. Feels situation is
hopeless 0.270 0.235 0.879 0.090
15. Most people better
off than self 0.487 0.396 0.013 0.368
Explained variance 2.4 2.2 2.2 1.2
Cumulative percantage
of variance explainad 16.6 315 46.3 54.8

Note:Tha factor scora was calculsted by regression method, which cumulated factor load-
ings of all itarns of GDS-15. Loadings in italic bold indicate those selectad to define the
factor,

with psychological disease (P = .009). The patients with pay-
chological disease showed the highest mean score of GDS-
15, (7.6 = 3.8 SD). No significant intersex difference was
observed in all parameters examined. Antidepressants
had been administered to 7.2% of all patients, and to 9.0%
of the patients with a GDS-15 score greater than 6.

The internal consistency of GDS-15 was found to be
satisfactory, Cronbach’s alpha being .83. Factor analysis
of GDS-15 extracted 4 factors, whose loading values are
shown in Table 2. The cumulative percentage of variance
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Table 3. Correlation Batween Geriatric Depression Scale-15,

Extracted Factors, and Parametric Data

Factor 4
Memory
Factor2  Factor3 Lossand
Apathy Lossof  Reduction
Factor 1 and Hope and  of Social
Measure GDS-15 Unhappinsss Anxiety Morale  Activity
Age 0.123 -0.001 -0.108 0.250%*  0.166*
BM! -0.141 0.006 -0.135 -0.121 -0.036
sBP -0.038 -0.260 -0.040 -0.009 0.1
BADL =0.168* -0.033 -0.044 -0.191* -0.055
1ADL5 —0.201%* -0.076 0.023 -0.235** =0.066
MMSE -0.151* -0.034 0.050 -0.167* =0.214%+

Note: Pearson's rho used for comelations. BMI = body mass index, sBP = systolic blood
pressure, BADL = basic activities of daily living, |ADL =instrumantal activities of daily liv-
ing, MMSE = Mini-Mantel State Examination,

“P<.05.**P<.0L

explained was 57.3%. Factor 1 represented “unhappiness,”
which included the items satisfied, in good spirits, feels
happy, wonderful to be alive, and most people better off than
self. Factor 2, “apathy and anxiety,” was made up of the
items, dropped activities, emptiness, often bored, afraid
something bad will happen, and often feels helpless. Fae-
tor 3, “loss of hope and morale,” included the items feels
worthless, full of energy, and feels situation is hopeless.
Finally, factor 4, “memory loss and reduction of social
activity,” included the items prefers to stay in and more
problems with memory than most.

Pearson’s coefficients of continuous variables are
shown in Table 3. The total GDS-15 score had a significant
negative correlation with IADL-5 (r = —.201, P = .005),
BADL (r =-.168, P = .021), and MMSE (» =— 151, P =.034).
However, there was no significant relationship between the
GDS-15 score and age, BMI, or systolic bloocd pressure.

The score of factor 3 (loss of hope and morale) corre-
lated positively with age and negatively with IADL-5,
BADL, and MMSE scores, whereas factor 4 (memory loss
and reduction of social activity) showed a significant pos-
itive correlation with age and a significant negative cor-
relation with MMSE score. However, there was no
significant relationship between the scores of factor 1
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Table 4. Relationship of Nonparametric Data in Comprehensive Geriatric Assessment With the
Geriatric Depression Scale-15 and Extracted Factors
Factor 2 Factor 3 Factor 4
tTest for Apathy Loss of Memory Loss and
Parcent Spoarman’sp  Mean Score Factor 1 and Hope and Reduction of

Measurement With Problem  With GDS-15 GDS-15 Unhappiness Anxiety Morale Social Activity
Gender {male/femala) - - NS NS NS ~0.22/0.17** NS
BADL (with/without problem)

Grooming 1% —_ NS NS NS 0.75/-0.08** NS

Feeding 8.1% -0.087 NS NS NS NS NS

Bowel continence 12.2% -0.062 NS NS NS NS NS

Using toilet 14.2% =0.122 NS NS NS NS NS

Ambulation 16.8% —0.102 NS NS NS 0.31/-0.09* NS

Chair/bed transfer 16.8% -0.142 721/5.6* NS NS NS NS

Dressing 178% —0.122 NS NS NS NS NS

Bladder control 19.8% -0.097 NS NS NS NS NS

Bathing 25.0% -~ 6.9/5.5* NS NS 0.27/-0.12* NS

Using staircase 29.9% -0.271* 7.4/5.2%* NS NS 0.33/-0.17** NS
IADL{with/without problem)

Going outside 10.4% — NS NS -0.41/0.10* NS NS

Using tetephons 1.4% - NS NS NS NS NS

Managing money 20.3% - NS NS NS NS NS

Medication 371% - NS NS -0.14/0.15% NS NS

Shopping 38.4% - NS NS NS 0.21/-0.16* NS
Physical {with/without problem)

Seeing 23.1% -0.141 NS NS NS NS NS

Hearing 23.0% -0.091 NS NS NS NS NS

Communication 1.0% =0.152* 8.2/5.7% NS NS NS 0.51/-0.48*
Social

Economic status (dependant/

indapendent} - =0.163* NS NS NS NS NS

Marital status (with/without

spouse) - -0.148* NS NS NS 0.20/-0.21%* NS

Familial status (alone/not alone) — -0.136 7.2/5.6* 0.50/-0.08* NS NS NS

Family relation [with/without

interaction) - =0.220% NS NS NS 0.71/-0.03* NS

Note: NS = not significant. t-test for mean scors compared between 2 groups with or without problem for sach item.

*P ¢ 05, **P < 0t Dashes Indicate not calculated because the itams have lesa than 3 alternatives

{unhappiness) or factor 2 (apathy and anxiety) and other
CGA variables.

The patients were divided into 2 groups depending on
their score for CGA variables. Then we compared the dif-
ference between the GDS-15 factor scores and these 2
groups using Student’s ¢ test. The correlations of non-
parametric data with the score of GDS-15 and the extracted
factors are shown in Table 4. The GD3-15 score had a sig-
nificant negative correlation with BADL (using staircase),
communicative ability, economic and marital status, and
family relationship. Patients having problems in using
the staircase, bathing, chair/bed transfer, and communi-
cation showed a significantly higher GDS-15 score than the
patients without these problems (P < .001, P = .041, P =
034, P = .028, respectively). Also, patients living alone
showed a significantly higher GDS-15 score than those not
living alone (P = .043). The statistical analysis revealed that
the score of factor 3 (loss of hope and morale) was signif-
icantly higher among women (P = .007). Factor 3 had a
much stronger relationship with some variables of BADL
and IADL-5, such as grooming, using staircase, ambula-
tion, bathing, and shopping, than it did with other facters.
On the other hand, factor 2 (apathy and anxiety) was
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inversely correlated with going outside and managing
medication.

Multiple regression analysis was performed to predict
the score of GDS-15 with significant variables, which were
using stairs, bathing, communicative ability, economic sta-
tus, marital status, familial status, and the total score of
MMSE. This analysis elicited a model with an adjusted R*
of .144 (P < .001) (Table 5).

DISCUSSION

The mean GDS-15 score in this study was 5.9, which was
higher than those in previous studies. In a recent study
of 1343 Japanese community-dwelling older adults, the
mean GDS-15 score was 2.0 and 23.7% scored 6 or higher.®
Meanwhile, Patrick et al reported that the mean score of
hospitalized patients in their geriatric rehabilitation unit
was 3.8 + 2.8 SD.2! The higher GDS-15 scores obtained in
this study may imply that worsening medical conditions
resulting in admission to the hospital relate to increased
depressive symptoms. In particular, the neurological dis-

‘ease group showed the highest mean GDS-15 score, which

is in line with findings in previous studies that depression
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Table 5. Coefficients of Regression Model for

Geriatric Depression Scale-15

Standardized
Variable [ B T P Value
Using stairs -2.48 -0.48 4,27 <.001
Bathing 2.59 0.29 244 <.001
Communicative ability 057 =0.04 -0.558 016
Econamic status -0.48 -0.07 -0.917 . 577
Marital status -0.34 -0.09 -1.25 .360
Familial status -1.02 -0.17 -2.17 211
MMSE =0.04 -0.04 -0.55 584

Mote: MMSE = Mini-Mental State Examinstion. GDS-15 » ~2.48 x (Using stairs) + 2.59 x
{Bathing) — 0.57 » (Communication) - 9,48 x {Economic status) = 0.34 x {Marital status) -
1.02 x {Family status) - 0.04 x MMSE. Total adjusted R* = 0.144, P< .001.

frequently occurs after stroke.’®?% In the present study,
antidepressants were administered to only 9.0% of the
patients who had a GDS-15 score of greater than 6, which
supports claims that depression is overlooked by clini-
cians, or is not treated adequately.*

The results of this study are consistent with previous
findings that physical disabilities relate to depressive
symptoms.??" In the present study, the GDS-15 score was
negatively correlated with the BADL and IADL. Three
BADL items in particular, using staircase, chair/bed trans-
fer, and bathing, had strong negative correlations with the
GDS-15 score. These results indicate that loss of lower body
strength and impaired mobility may affect patient's mood.
A possible explanation for the difference is that depressive
mood may be associated with impaired abilities to main-
tain normality in life such as immobility, rather than the
severity of disabilities.

We also found a weak but significantly negative cor-
relation between the GDS-15 and MMSE scores, The find-
ings of previous studies regarding the relationship between
depression and the severity of dementia are varying, which
may be attributable to differences in study design.?®
Although many investigators have reported a decrease in
the frequency of depression in advanced dementia,”*° no
such association was found in this study probably because
the cognitive impairment of the patients in this study
was rather mild with mean MMSE score of 25.5 + 4.3 SD,
and no patients with advanced dementia were included.

Liu et al reported that being female, older, and with-
out spouse were related to depressive symptoms among
Chinese older adults.*! Our results did not demonstrate
a significant relationship between the GDS-15 score and
either gender or age, but a higher GDS-15 score was sig-
nificantly related with economic dependence, absence of
spouse, and poor family relationship particularly with
“living alone.”

Thus far, many researchers have reported on the fac-
tor analysis of GDS-15, but the relationship between the
factors extracted and the physieal, psychological, and
socicenvironmental status of the older adults has not been
extensively investigated. We found that factor 3, “loss of
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morale and hope,” was highly related with BADL and
IADL., Meanwhile, factor 4, “memory loss and reduction of
social aetivity,” was related with age and MMSE, although
factor 1 (unhappiness) and factor 2 (apathy and anxiety)
were not correlated with any of those parameters exam-
ined, which means they may be normal aspects of dis-
abled state and hospitalization. Some investigators have
reported that sense of loss or environmental change can
induce depression in the aged.3*%

GDS-15 is often included in CGA, which is a useful tool
to comprehensively assess older adult patients. The meta-
analysis conducted by Stuck et al demonstrated that CGA
was effective in improving mortality and in reducing hos-
pitalization.* However, there have been few studies using
CGA results to identify specific clinical strategies for
patient care. The present study demonstrates that factor
analysis of GDS-15 helps health care staffs establish bet-
ter therapeutic strategies for depressive mood of older
patients, For example, the present findings suggest that
intervention to assist in coping with the functional impajr-
ment may decrease depressive symptoms in subjects suf-
fering from them. However, pharmacological interventions
may be more appropriate for nondisabled patients.

In conclusion, we carried out a structural analysis of
the GDS-15 in older adult inpatients and extracted 4 fac-
tors related with functional disabilities. Factor 3, “loss of
morale and hope,” and factor 4, “memory loss and reduc-
tion of social activity,” were highly related with ADL, social
variables, and cognitive impairment. In addition, the
results suggest that factor analysis will allow impraved
assessment and medical support of older adult inpatients.
Thus, we believe that the results have indicated an
extended utility of the GDS-15 not only as a simple screen-
ing method for depressive mood but also as a tool for bet-
ter therapeutic approaches.
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Abstract

The purpose of this research was to clarify the possible changes brought about by the introduc-
tion of the long-term care insurance system in terms of number of communication/recording tasks,
related nursing services in use, and when and where these tasks were performed, By examining the
detailed content of communication/recording tasks, this study also sought to explore the advantages
of introducing information technology (IT) systems in nursing service settings. The study was de-
signed before-and-after study in two sessions, February 2000 and August 2000, namely before and
after the introduction of Japan’s long-term care insurance system. Participants were clients using the
institution’s in-home nursing services and all staff in a medical institution located in the Mikawa
region of Aichi Prefecture, Japan. Following measurements were performed: (1) nursing service in
use, (2) type of job, (3) date and time, (4) from whom, (5} to whom, (6) communication tool and
(7) content, related to a particular communication. Communication/recording tasks were frequently
performed around the starting and closing time of services. Following the adoption of the new system,
these tasks tended to occur mostly around the starting time of services. As for the staff, the involve-
ment of the professional carers increased. Regarding content of communication/recording, reports,
confirmation and instruction increased. In conclusion, the use of IT driven devices is recommended
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to streamline the performance of communication/recording tasks as well as to ease the rush of these
tasks thereby improving the quality of nursing services.
© 2003 Elsevier Ireland Ltd. All rights reserved.

Keywords: Long-term care insurance; Communication/recording task; Nursing service setting; In-home nursing
care service; Information technelogy (IT)

1. Introduction

The aging of society is a phenomenon affecting many developed countries today (Itouji,
1996; Adachi, 1998; Hattori et al., 2000; David et al., 2001; Esping-Andersen, 2001; Robert,
2002), and the need to establish nursing care systems that adequately meet the increasing
related demands is thus evermore pressing (Adachi, 1998; Hilary, 2001).

In April 2000, Japan introduced a social insurance system for elderly care based on the
principle of Socialization of Elderly Care (Masuda et al,, 2001; Matsuda, 2002), whereby
the burden of the care for the elderly is shared by society as well as the family (Hattori
et al., 2000; Hilary, 2001). Prior to the introduction of the system, some had predicted a
shortage in nursing service provision (Ueda et al., 1994; Hashimoto, 1996; Itouji, 1996).
A quantitative increase in nursing service demand was reported after the adoption of the
system (Miyatake, 2001), and the shortage of services seems to have intensified.

Moreover, under this insurance system, the professional carers are faced with the
additional task of administrating the service provision. In order to provide a greater range
of services, more precise planning is needed, and care plans must be carefully imp-
lemented and evaluated. Additional exchanges of information or communi-
cation/recording tasks among the professional carer are also required. Such tasks include
face-to-face conversations, record entries, telephone calls, facsimiles, voicemail, and oth-
ers. With the increasing demand for nursing services covered by the insu-
rance, the associated communication/recording tasks may lower the guality of nursing
services.

With the rapid advance of information technology (IT) in recent years, the trend can be
found in medical sectors as in many other industries toward improving operational efficiency
of services with the help of IT driven management systems (Laerum et al,, 2001; Stamouli
and Mantas, 2001). These systems allow for efficient processing of electronic medical charts,
order entry, administration of materials and laboratory results, etc. In nursing settings also,
carers can resort to IT systems to reduce their communication/recording workload, thereby
spending more time and energy providing nursing services.

The purpose of this research is to clarify the possible changes induced by the introduction
of Japan’s new insurance system in terms of number of communication/recording tasks, re-
lated nursing services in use, and when and where these tasks occurred. Furthermore, during
the periods of time when significant increases in the number of communication/recording
tasks were observed, the detailed content of communication/recording was examined to

explore the possibility of introducing IT systems to improve the efficiency of the nursing
service settings.
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2. Methods
2.1. Subject and sessions of research

The subject of this research is a medical institution located in the Mikawa region of Aichi
Prefecture, Japan. The institution consists of a clinic with a rehabilitation facility (Clinic),
a geriatric intermediate care facility (GICF) (providing a certain amount of medical care),
an In-home nursing support center, a helper’s station, and a visiting care station, providing
nursing services such as visiting medical care, visiting rehabilitation, rehabilitation for
outpatients, visiting nutrition guidance, and short-stay services.

The research was conducted in two sessions in February 2000 and August 2000, namely
before and after the nationwide introduction of the elderly care insurance system. At each
session, all the communication/recording tasks that occurred in relation to nursing service
provisions during a continuous 48 h were recorded.

Given the fact that no significant variation in terms of number of users on workdays
was shown in a preliminary research, Tuesdays and Wednesdays were selected for both the
February and August sessions.

2.2, Content of research

A fill-out-type questionnaire was designed and used for the research (see Fig. 1). The
items to fill out were: (1) nursing service in use, (2) type of job, (3) date and time, (4)
from whom/what, (5) to whom/what, {6) communication tools and (7) content. The entry
was performed by the staff carrying out each particular communication task. A preliminary
meeting was held for orientation and instruction as well as to identify any problems with
the procedure. The management of the forms was conducted by off-duty staff trained in
advance. They were stationed at each facility and their duty was to check and collect the
forms as appropriate. '

2.2.1. Category of nursing services in use

Utilized in-home nursing services in relation to specific communication tasks were cat-
egorized as follows: daycare service at clinic, daycare service at GICF, short-stay service
at GICF, in-home helper service, visiting nursing, visiting nutrition guidance, visiting re-
habilitation, visiting medication, and others.

2.2.2. Job type

The job types of the staff involved in communication tasks were categorized as follows:
physician, nurse, pharmacist, radiological technologist, physical therapist (PT), occupa-
tional therapist (OT), trainer, professional carer, consultant, secretary, nutritionist, cook,
driver, and others. :

2.2.3. Date and time
The specific dates and times when communication tasks occurred were recorded.

2.2.4. From whom/what and to whom/what
When a communication event occurred, the names of the persons involved were recorded
inthe columns ‘From’ and/or *“To whom’. When information was referenced and/or recorded
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in some medium such as recording forms, the type of medium was entered in the column “To
what’ and/or ‘From what’. Entries in the *From/To whom’ column indicate the involvement
of some person categorized as family, user, staff or others. Entries in the “From/To what’
column indicate the involvement of some recording medium categorized as forms, notes,
voicemail or others. Forms are any recording medium of paper such as medical records.
Notes represent Notes®, a groupware of Lotus. Groupware is any type of software designed
for groups and for communication, combining various software for supporting collaboration
among a group of people with functions such as email, document management and schedule
management.

2.2.5. Communication tools/media

The communication tools/media used in communication/recording tasks were catego-
rized as follows: message, face-to-face conversation, voicemail, Notes, Wiseman Barcode,
Wiseman Keyboard, extension call, outside line call, facsimile, medical record entries, ref-
erences to other forms, and others.

Wiseman Barcode® and Wiseman Keyboard® represent the utilization of the nursing
information management system of Wiseman®, making use of barcodes and keyhoards,
respectively, for data entry. Wiseman Barcode® barcodes date, treatment, person-in-charge
of treatment, and vital signs, and then reads them via a reader device. Wiseman Keyboard®
utilizes a keyboard for data input.

2.2.6. Content

The content of communication/recording was categorized as follows: instruction (pre-
scription), information, report, consultation, record, confirmation and others. Information
means an unofficial communication which does not require reporting or recording.

2.3. Analysis

The changes between the two sessions of research were analyzed in terms of number of
users, number of occurrences of communication/recording tasks, and category of service in
use in relation to communication/recording tasks that occurred. To eliminate the influence
on the number of communication/recording tasks induced by the change in total number of
users, the data of the same users (153) was analyzed in both sessions.

Further, for these 153 users, a detailed analysis was conducted for a2 period of time where
a significant change in the number of occurrences of tasks was found.

Data analysis was performed by Statview 5.0. For testing statically significant differences,
the chi-square test was utilized with P < 0.05 as criteria.

3. Results

3.1 Total number of users and number of occurrences of communication/recording tasks

Table | shows the total number of users and the number of occurrences of communica-
tion/recording tasks. The total number of users was 400 in February and 442 in the August
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