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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 wheére 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 setfings. 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

* Corresponding anthor. Tel.: +81-52-744-2364; fax: 481-52-744-2371,
E-mail address: yhirakawa@%8.dion.ne.jp (Y. Hirakawa).
1 Tel.: +81-52-744-1997; fax: 481-52-744-2999,

0167-4943/$ ~ see front matter © 2003 Elsevier Ireland Ltd. All righis reserved.
doi:10.1016/j.archger.2003.08.005



102 Y. Hirakawa et al. /Arch. Gerontol. Geriatr. 38 (2004) 101-113

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 setiing; In-home nursing
care service; Information technology (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 quality 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 sach
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 GICE, 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 keyboards,
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 communicationfrecording 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 communicationfrecording 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 a 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 communicationfrecording tasks

Table 1 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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Table 1
Number of occurrences of communication/recording tasks
February August P

Overall

Total number of users 400 442

Occurrences of tasks 2811 4235 <(.001
153 subjects

Total number of users 232 249

Occurrences of tasks 1883 2244 0.300

Note: A chi square test was conducted between February and August sessions on the total number of users divided
by the number of occurrences of the task.

session and the number of occurrences of communication tasks was 2811 and 4235, respec-
tively. The increase in the number of occurrences of communication tasks was statistically
greater than the increase in the number of total users (P < 0.001).

In the analysis of the 153 users whose data was obtained in both sessions, no statistical
difference was found in the total number of utilized services, nor in the increase in the
number of occurrences of tasks in comparison with the increase in the number of times at
which they utilized these services.

3.2. Category of services

Table 2 shows the type of utilized in-home nursing service in relation to a particular
communication/recording task. In both sessions, more than 80% of all utilized services
belonged to one of the three most popular categories, i.e., daycare at clinic, daycare at GICF
and short-stay at GICF. In August, both daycare at clinic and daycare at GICF were more
often used (P = 0.002, <0.001) while short-stay at center was less often used (P < 0.001)
than in February (Table 3).

Table 2
Number of oceurrences of in-home nursing service by category
Service category February August p

{N = 1883) (N =2244)
Daycare at clinic 340 493 0.002
Daycare at GICF 781 1071 <0.001
Short-stay at GICF 558 390 <0.001
In-home helper 102 107 0.381
Visiting care 36 95 0.656
Visiting rehabilitation 8 11 0.938
Home visit 2 2 0.999
Cthers 2 7 0.282
Unknown 4 68 <0.001

Note: A chi square test was conducted between February and August sessions. GICF: geriatric intermediate care
facility.
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Table 3

Number of occurrences of in-home nursing service by place -

Place February (V = 1383) August (N = 2244) P
Clinic 302 464 <0.001
GICF 1263 1434 0.036
At home 143 67 <0.001
Others 172 192 0.550
Unknown 3 87 <{.001

Nore: A chi square test was conducted between February and August sessions. GICF: geriatric intermediate care
facility.

3.3. Time of occurrence

Fig. 2 indicates the time of occurrence of communication/recording tasks. Peaks were
found in the 8:00-12:00 and 14:00-18:00 periods. Also, the number of occurrences was on
the rise between February and August in the 8:00-9:00 and 10:00-11:00 periods.
3.4. Detailed analysis of 8:00-9:00 and 10:00-11:00 time periods

Regarding the communication/recording tasks that occurred in the 8:00-9:00 and 10:00~
11:00 time periods, when an increase in tasks was observed, was further analysis was

400
| 1t\ N
300 K /
*
250 . ‘o - «- Feb
200 N ‘A: "l Aug
A AN
' * ’ v v, 1
150 e e
BERVAER
100 —/

Number of Occurence

e L 3
50 - L * ”‘_._
. »’ ‘;..
0 1] 1 ] [ 1 ] | I— 1 1 ) I | i (|
1 2 3 45 6 7 8 9 101112131415161718192021222324
Hour

Fig. 2. Time of occurrence of communication/recording tasks. The number of occurrences was on the rise between
February and August in the 8:00-9:00 and 10:00-11:00 time periods.
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Table 4
Number of oceurrences of communication/recording tasks by involved staff's job type
Job type 8:00-9:00 P 10:00-11:00 P
Febroary August February August
(N =228 (N =372) (N = 144) (N =350
Physician 3 0 - 0 5 -
Nurse 5 68 <0001 42 40 <0.601
Pharmacist 0 0 - 0 4 -
Radiological technologist 1 0 ' - 2 Y -
PT 3 4 0.999 2 5 0.999
oT o 0 - 0 7 -
Trainer ¢ 0 - 0 0 -
Professional carer 9% 266 <(.001 49 i87 <0.001
Consultant 1 7 0071 20 20 0.004
Secretary 12 12 0.307 9 54 0.009
Nutritionist 0 7 - 14 1 <0.001
Cook 0 0 - 0 1 -
Driver 5 2 0.150 4 18 0.359
Others 19 0 - 2 1 0.423
Unknown 0 6 ' - 0 7 -

Note: A chi square test was conducied between Febroary and August sessions. (—) Indicates that the test could not
be conducted. PT: physical therapist; OT: occupational therapist.

conducted to determine the possible changes in job types of the staff involved, communi-
cation routes, tools or media in use and contents of communication/recording.

Table 4 shows the job types of staff involved in communicationfrecording tasks that
occurred in the 8:00-9:00 and 10:00-11:00 periods. From 8:00 to 9:00, more professional
carers were involved in communication/recording tasks in August (71.5%) than in February
(43.4%) (P < 0.001). A significant decrease in the pumber of nurses involved in commu-
nication/recording tasks was also observed between August and February (P < 0.001).

From 10:00 to 11:00, more professional carers carried out some kind of communica-
tion/recording task in August (53.4%) than in February (34.0%) (P < 0.001), while signif-
icantly less nurses and consultants were involved in communication/recording tasks (P =
0.004, <0.001).

Table 5 shows the communication routes in relation to the tasks that occurred at various
time periods. In the 8:00-9:00 period, more staff-staff communication took place in August
(54.3%) than in February (37.7%) (P < 0.001), while less staff’s recording to forms was
observed in August (P < 0.001). However, in the 10:00~-11:00 period, the rate of staff-staff
communication decreased in August (P = 0.002).

Table 6 shows the means by which communication was conducted at various time peri-
ods. In the 8:00~9:00 period, face-to-face conversations were most frequently seen in both
sessions (79.8% in February, 71.2% in August). However, despite the increase in the number
of occurrences of direct conversation, the rate of overall communication decreased (P =
0.025). Also, in the 10:00-11:00 period, a decreased rate of direct conversation was found
(P < 0.001), and voicemail was more frequently used (P = 0.019). In this period, a promi-
nent jncrease in the number of staff using forms was observed, jumping from 0 to 74 times.
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Table 5
Number of cccurrences of communication/recording tasks during the periods of 8:00-9:00 and 10:00-11:00 by
communication route '

Commuunijcation route 8:00-2:00 P 10:00-11:00 P
February = August February Angust
(N=228) (N=1372) (N=144) (N =330)
Staff = staff 86 202 <(.001 35 83 0.002
Staff = records 85 21 <0.001 45 134 0.169
Staff = others (“What’) 19 28 0.841 3 16 0.817
Staff = user(s) 6 1 0.026 1 7 0514
Records =» staff 2 9 0.292 t] 3 -
User(s) = staff 2 3 0.999 1 5 0.823
Family = staff 1 3 0.184 1 4 0.999
Records = records 1 1 0.999 1 8 0.406
Staff = family 1 0 - 0 3 -
Staff and/or records => staff 0 41 - 0 3 -
Staff and/or others (‘What') = 0 19 - 0 1 -
staff and/or others (“What")
Staff and/or records =- staff )] 0 - 0 24 -
and/or records
Others 22 36 0999 30 54 0.i86
Unknown 3 3 0.853 2 5 0.999

Note: A chi square test was conducted between February and August sessions. (—) Indicates that the test could not
be conducted. “What’ refers to medium,.

Table 6
Number of occarrences of communication/recording tasks during the periods of 8:00-9:00 and 10:00-11:00 by
communication tool

Communication teol 8:00-9:00 P 10:00-11:00 P

FPebruary Angust Febmary Angust

(N =228) (N =372) (N = 144) (N = 350)
Messages 3 3 0.853 3 14 0.429
Direct conversation 182 265 0.025 65 87 <{.001
Voicemaiis 1 1 0.999 2 25 0.019
Notes 0 0 - 0 0 -
Wiseman Barcode 6 4] - i8 10 <0.001
Wiseman Keyboard 6 3 0.150 4 24 0.117
Extension calls 3 1 0.311 9 ¢ -
Outside calls 7 10 0.984 1 16 0.061
Facsimiles 0 4 - 0 2 -
Record entries 7 0 - 15 0 -
Reference to forms 9 6 0.131 0 74 -
Others 4 44 <0,001 27 60 0.767
Unknown 0 35 - )] 38 -

Note: A chi square test was conducted between February and August sessions. (~) Indicates that the test could not
be conducted.
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Table 7
Number of occutrences of communication/recording tasks during the periods of 8:00-9:00 and 10:00-11:00 by
content

Communication Tool 8:00-9:00 P 10:00-11:00 P
February August February August
(N =228) (N =372) (N = 144) (N =350)
Instruction 0 1 - 1 17 0.048
Information 180 148 <0.001 58 42 <0.001
Reporting 6 30 0.011 17 17 0.010
Consultation 3 3 0.853 5 S 0.265
Recording 20 13 0.010 51 131 0.750
. Confirmation 19 106 <0.001 11 25 0.998
Others 0 33 - 1 9 0.320
Unknown 0 38 - 0 104 -

Note: A chi Square test was conducted between February and August sessions. (<) Indicates that the test could not
be conducted.

Table 7 shows the breakdown of contents of communication that occurred in the various
periods. In the 8:00-9:00 period, information decreased from 78.9t0 39.8% (P < 0.001), but
more reporting and confirmation were observed (P = 0.011, <0.001). In the 10:00-11:00
period, information decreased again from 40.3 to 12.0% (P < 0.001) while instruction
increased (P = 0.048). With respect to reporting, the rate in all communication tasks
decreased significantly (P = 0.010).

4. Discussions

4.1. Background of the increase in total number of users and communication/
recording tasks

This research reveals an increase in total number of users after the introduction of Japan’s
elderly care insurance system. Even before the implementation of the system, a quantitative
increase both in number of users and provision of services (Wada, 1996) had been predicted.
In fact, traditionally, the administration (Hattori et al., 2000) determined the nursing services
to be provided to users (Hashimoto, 1996; Wada, 1996), but under the new system, users
are able to chose the nursing services they wish to receive. The findings of this research
seern to support this prediction.

On the other hand, although the overall rate of increase in the number of occurrences of
communication/recording tasks was greater than that of users, the analysis of the 153 users
who had already used some nursing services before the new system was launched did not
reveal any significant increase in the number of occurrences of communication/recording
tasks for such users. This suggests that the increase in communication/recording tasks for
new users after the adoption of the system was reflected on the overall increase in the number
of occurrences of communication tasks. In addition, the possible lack in necessary medical
and/or nursing-related information on these new users may have lead to greater information
exchange among staff. '
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Meanwhile, the 153 former users may have benefited from the fact that such information-
had already been gathered in the institution as they had started using services before the
system was launched. However, no trend toward a decrease in the number of communica-
tion/recording tasks was observed among these users. The introduction of the elderly care
insurance system has undoubtedly brought about some increase in communication tasks.
For example, the system requests preciseness in procedure such as the preparation of care
plans and the management of nursing service provision, both of which necessarily invoive
more frequent information exchanges. Also, following the adoption of the system, changes
in the type and frequency of services made by users may trigger an increase in commu-
nication/recording tasks. According to a report, daycare service provisions increased and
short-stay service decreased after the system was introduced in Japan (Miyatake, 2001),
and this could also be the case in the subject institution. Changes in users’ choices from
short-stay service to daycare may prompt an increase of communication/recording tasks
because the latter is provided per day and requires more information exchange among staff
in comparison with the former. The types and frequency of services in use were not studied
in this research. However, an increase in daycare and a decrease in short-stay were observed
in the category of utilized services in this research, in agreement with the above-mentioned
report.

4.2. Time of occurrence of communication/recording tasks

Firstly, communication tasks were observed more often in the 8:00-11:00 and 14:00—
17:00 time periods. The subject institution is open from 9:00 to 16:30, and at 8:30~9:00 and
16:00-16:30, short staff meetings are held for the purpose of exchanging information on
short-stay users. The peaks of occurrence of communication/recording tasks in the morning
and the afternoon fall respectively around the opening and closing times of this institution,
presumably because of these correspond to those times when greater information exchange
occurs and patient updates are provided.

Secondly, there are various possible factors behind the steep increase in the number of
communication/recording tasks in the 8:00-9:00 and 10:00-11:00 time periods. As men-
tioned above, these periods fall around the opening time of the institution. In fact, it is
inferable that the 8:00-9:00 period corresponds to the time when patient updates and infor-
mation exchanges take place before opening. '

Regarding job types of staff, 2 more prominent increase in the number of professional
carers was noticed as compared to other staff. This suggests that the introduction of the
new insurance system may have increased the number of communication/recording tasks
performed by the professional carers during specific periods of time. Meanwhile, some
reports have indicated that a greater number of inpatient falls occurred during those periods
of time when the nurses were busy performing a communication or recording task (Taira
et al,, 1999; Kanemura et al., 2000). In facilities where nursing care services are also
provided, the rush of communication tasks may deteriorate the quality of nursing services
and increase the risk of accidents on the part of users. It thus appears necessary to take
some measures to prevent such concentration of communication tasks. However, this study
is limited in the sense that it does not shed adequate light on the burden put on the professional
carers for the following reasons: (1) the study focused on the number of communication
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tasks, not the needed time for a task to be performed, (2) the study did not take into account
the number of such tasks performed by each professional carer, and (3) the number of
professional carers rose from 72 to 78 between the two sessions of this research.

Regarding communication route, significantly more staff-staff communication and less
staff-form recording were observed in the 8:00-9:00 period. In terms of tools, including
form of cominunication, a prominent increase in face-to-face conversation was recorded.
This suggests that information exchange in the form of direct conversation among the
staff increased. In the 10:00-11:00 period, however, the rate of staff-staff communication
decreased. The use of voicemail, keyboard and reference to records seemed to decrease the
rate of direct conversation and staff-staff communication. In terms of tools, a significant
increase was seen in the use of voicemail and keyboard as well as reference to records, and
the rate of direct conversation in all communication/recording declined. The promotion of
the use of such tools in the 8:00-9:00 period also can be expected to curb the rate of increase
of communication/recording tasks.

With respect to contents, the following were observed: a decrease of information and
an increase of report and confirmation in the 8:00-9:00 period, as well as a decrease of
information and an increase of instruction in the 10:00-11:00 period. The possible rea-
sons for the decrease of information in both periods are: (1) the call for a more precise
implementation of care plans following the introduction of the system, (2) the increased
number of reports and confirmation in place of information, and (3) the diminished ne-
‘cessity for simultaneous communication such as short staff meetings to share informa-
tion thanks to IT driven devices. Meanwhile, the increase of report, confirmation and
instruction around the opening time is presumably due to the preciseness requested by
the new insurance system both in the contents of tasks and the time to provide
Services.

4.3. Possibility of applying information technology

The outcome of this research highlights the necessity for greater operating efficiency
of communication/recording tasks. IT driven devices such as groupware are effective as
‘they facilitate sharing, storage, retrieval and reutilization of information (Shintani, 2000;
Nishimura, 2001; Rowe and Brimacombe, 2003). In this research, an increase of report,
confirmation and instruction was observed in terms of content of communication. The use
of IT driven devices on users and individual progress reports may help reduce the need
for report and confirmation (Rowe and Brimacombe, 2003). Also, instruction can be more
efficiently conducted when past instructions have been easily stored and can be retrieved
and reutilized as needed.

Moreover, when IT driven devices are used, the staff can work more freely with less
restrictions of time or space (Nishigaki, 1994; Nishimura, 2001). IT devices also contribute
to alleviate the rush of communication/recording tasks, as previously suggested in this
research.

Other benefits of IT systems can also be expected for users as the time normally devoted
to communication tasks may be spent on the nursing service itself.

Although the use of IT is undoubtedly beneficial, as demonstrated above, we should
nevertheless solve some of the most pressing disincentives which include cost, safety, staff
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education, and delayed development of user-friendly peripheral tools, in order to efficiently
apply IT driven devices.
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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 cornmanly 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
socloenvironmental questionnairve to 198 patients who were admitted to Nagoya University Hospital, to examine the
relationship between depressive mood and various physical and socicenvironmental eutcomes. The averall GDS-15
score was correlated with the BADL and JADL. 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-15 will help in under-
standing the eticlogy of depressive mood, thereby contributing to better therapeutic approaches. (J Geriatr Psychiatry

Neurol 2004; 17:93-98)

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

e e e P — —

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 hespitalized 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 also quite costly® because it is related
to psychosomatic aymptoms 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 freat
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
adulis.® 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.12 In addition, there have been few
studies demonstrating the relationship between GDS-15
factor loading and disabilities in the older population.

93
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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 attemnpted 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 = 8D: 77.8 x 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 severs 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.

Measurementis

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 normally perform these activities. The low
scores of BADL and JTADL-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-

tal statns 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
meagsured), the means of the continucus measurements
between the groups were alse compared by Student’s ¢ test.
The internal consistency of the GDS-15 was caleulated with
Cronbach’s alpha, Prineipal 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 caleulated by regres-
sion method, which cumulated 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 1-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 persensl 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 diagnestic 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 TADL-5, but not in BMI,
MMBSE, 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 JADL-5 score in patients
with diabetes mellitus was higher than that in patients
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Table 1.

Mean Values  Standard Deviation of Comprehensive Geriatric Assessment (CGA) Variables by Admitting Diagnosis

Admitting Diagnosis (%) Age BMI (kg/m®) sBP (mm Mg) BADL 1ADLS MMSE GDS-15 GDS =6
Neurological dissase 40(20%) 765+66 20.9x39 1285x23.7 6.9 + 4.1 40+13 249+45 B3+£37 42%
Cardiovascular disease 36(18%) 777x+84 235338 1328z:20.0 180=x37 40213 26043 57249 38%
Diabetes mellitus 34(17%) 74.2x5.3 235x3.1 138.3+19.4 19.0£3.0* 4509 266435 46zx35 27%
Psychological disease 20{10%) 785x65 20.0+3.4 1385x223 179+3.0* 34x19* 224+49 7TB8zx38 15%
Gastroenterological disease 14 {7%) 78.3+6.8 211+48 1323 141 18.2+3.2%* 42x08 269238 59x47 64%
Collagen disease 12-(6%) 717 =51 216z4.0 i33.5+206 142+65*% 3317 23747 5427 1%
Infectional disease 11 {6%) 83.1x4.7 19.9+3.0 122.0+157 185x08 48=+04 273128 28=x18 0%
Others 31{16%) 7B.0zx76 207 +£35 1424290 180+39 4311 26.1x41 63240 43%
Total 198 (100%) 773 +6.8 249+38 1339217 178x38 41=x13 258+43 59:x38 39%

Note: BMI = body mass index, SBP = systolic blood pressure, BADL = basic activities of daily living, IADL = instrumental activities of daily living, MMSE = Mini-Mental State Exarmnina-

tion, GDS = Geriatric Depression Scale.

*P < 05,
Tahle 2. Principal Components (Varimax} Factor Analysis
of the Geriatric Depression Scale-15
Factor 4
Factor 2 Factor3 Memory Loss
Apathy Loss of 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 0.299 0.621 0134 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 -(.100
. 7. Feels happy D.769 0.027 0.128 0.101
8. Often feels
helpless -0.186 0.536 0.493 0.013
9, Prefers to stay in ~ 0.009 0.085 0.385 0.445
10. More problems
with memory
than most 0.082 0.074 0.043 0.805
11. Wonderful to be
alive 0.653 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 0.679 0.080
15, Most people better
off than self 0.487 0.398 0.013 0.368
Explained variance 24 2.2 2.2 1.2
Cumulative percentage
of variance explained 16.6 315 46.3 54.8

Note:The factor score was caloulated by regression method, which cumulated factor load-
ings of all items of GDS-185. Loadings in italic bold indicate those selected to defins the
factar.

with psychological disease (P = .009). The patients with psy-
chological disease showed the highest mean score of GDS-
15, (7.6 = 3.8 SD). No significant intersex difference was
observed in all paramefers 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

Table 3. Correlation Between Geriatric Depression Scale-15,

Extracted Factors, and Parametric Data

Factor 4
Mermory
Factor2  Factor3 Lossand
Apathy Loss of  Reduction
Factor 1 and Hope and  of Social
Measure GDS-15 Unhappiness Anxiety Morale  Activity
Age 0.123 -0.001 =-0.108 0.250** G.166*
BMi -0.141 0.006 -0.136 ~0.121 -(.036
sBP -0.038 -0.260 -0.040 -0.009 -0.109
BADL —0.168* -0.033 -0.044 -0.191* -0.055
1ADLI5 -0.201%*  -D.O7E 0.023 -0.235** . 0,066
MMSE  -0.151* ~0.034 0.050 -0.167* —0.,214**

Note: Pearson’s rho used for correlations. BMI = body mass index, sBP = systolic biood
pressure, BADL = basic activities of daily living, JADL =instrumenital activities of daily Hv-
ing, MMSE = Mini-Mentaf $tate Examination,

*P<.05. *"P< 0L

explained was 57,3%. Factor 1 represented “anhappiness,”
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. Fac-
tor 2, “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,” inciuded 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 {(r =—151, P = .034).
However, there was no significant relationship between the
GDS-15 score and age, BMI, or systolic blood 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 sigunificant 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 Assessmeant With the
Geriatric Depression Scale-15 and Extracted Factors

Factor 2 Factor 3 Factor 4
tTest for Apathy Loss of Memory Loss and
Percent Spearman’sp  Mean Score Factor 1 and Hope and Reduction of
Measurement With Problem  With GDS-15 GDS5-15 Unhappiness Anxiety Morafe Social Activity
Gender (male/female} - - NS NS NS -0.22/0.17%% NS
BADL (with/without problem)
Grooming 71% - 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
Chairfbed transfer 16.8% -0.%142 7.1/5.6% NS NS NS NS
Dressing 17.8% -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 problern)
Going outside 10.4% - NS NS -0.41/0.10* NS NS
Using telephone 11.4% - NS NS NS NS NS
Managing money 20.3% - NS NS NS NS NS
Medication rA L — NS NS -0.14/0.15* NS NS
Shopping 39.4% - NS NS NS 0.21/-0.15* 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
Cormmunication 7.0% -0.152* B8.2/5.7*% NS NS NS 0.51/-0.48*
Sacial
Econamic status {dependent/
independent} -— —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 score compared between 2 groups with or without problem for each item.

*P <.05. **P < .01 Dashes indicate not calculated because the items have less 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 GDS-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
biving 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 factors.
On the other hand, factor 2 (apathy and anxiety) was

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 B>
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.! The higher GDS-15 scores obtained in
this study may imply that worsening medical conditions
resulting in admission to the hospital relate fo 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 Mode! for

Geriatric Depression Scale-15

Standardized
Variable R B T P Value
Using stairs -2.48 -0.48 -4.27 < .001
Bathing 2,59 G.29 2.44 <.001
Communicative ability -0.67 -0.04 ~0.568 016
Economic 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 21
MMSE «~0.04 -0.04 ~0.55 . .684

Note: MMSE = Mini-Mental State Examination. GDS-15 = -2.48 = {Using stairs} + 25% x
[Bathing) - 0.57 x [Communicagion) - 0.48 x [Economic status) ~ 0.34 x (Maritz] status) -
1.02 x {Family status) - 0.04 x MMSE. Totat adjusted R =0.144, P< .00,

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 physiecal disabilities relate to depressive
symptoms.m"m 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 fo 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 8D,
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.*’ Qur 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 physical, psychological, and
socioenvironmental status of the older adults has not been
extensively investigated. We found that factor 3, “loss of

morale and hope,” was highly related with BADL and
TADL. Meanwhile, factor 4, “memory loss and reduction of
social activity,” 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.®*® '

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 o assist in coping with the functional impair-
ment may decrease depressive symptorms 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 funetional 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 improved
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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