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Table 1. List of behavioral, psychological and physical symptoms

Symptoms from the list included in a primary assessment dataset of the public long-term care

insurarnce policy

Delusion of being robbed
Fabrication
Hallucination
Changeable mood

Sleep disturbance

Verbal and nonverbal abuse
Repeated story

Loud voice or screaming
Resistant to care

10 Wandering

11 Restlessness

12 Request to go home

13 Hording useless things
14 Destroying property

15  Filthy behavior

16 Allotriophagy

00 ~J O Ul i W R ==

O

Ttems selected from lists applied in previous studies

17 Inappropriate sexual behavior
18 Hiding things
19 Compulsive behavior

20 Hanging around persistently, repetitive questions

21 Lack of interest

22 Abnormal appetite

23  Urinary incontinence

24 Fecal incontinence

25 Reluctance to contact with others
26 Monology

27 Self-mutilation

28 Walking disturbance

29 Obsessed with loneliness
30 Dysphagia

31 Bradykinesia

32 Complaint

Table 2. Gender, age and basic activities of daily living (BADL)

FEMALE AGE BADL* MMSE
Group homes (n = 91) 80.7 814+7.4 162+x34 13.2+6.1
Nursing homes (n = 411) 70.5 81.3+6.2 10857 14.4-+383
Long-term care hospital (n = 84)  71.2 80.8+9.8 63+62 1144103

72.0 81.1+86 104+63 14.0k£385

Total (n=586)

Values are % or mean + SD.
*BADL was evaluated by the Barthel Index (/20).
MMSE = Mini-mental State Examination (/30).
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Table 4. Difficulties coping with the observed behavioral, psychological and

physical symptoms*

GROUP NURSING
HOMES HOMES
Inappropriate sexual behavior 4.50+0.71 1.64+1.29
Verbal and nonverbal abuse 327+1.19 2.39+1.34
Changeable mood 3.214+1.25 2.65+1.27
Sleep disturbance or reversion 3.14+1.32 2.31+1.29
of day and night
Loud voice 3.004+1.37 2.50+1.35
Hanging around persistently 3.004+1.13  2.12+1.41
Request to go home 2.96+1.19 230x+1.17
Wandering 2.85+1.12 2.43+1.30
Hallucination 2.81+1.56 2.2741.24
Abnormal appetite 2.80+£1.64 1.69+1.44
Restlessness 2.79+1.08 2.584+1.21
Delusion of being robbed 277+£1.33 253+£1.35
Complaint 2.73+1.16 2.23+1.26
Resistant to care 2.65+1.11 2.63+1.18
Reluctance to contact with others  2.63+1.13  2.12+1.15
Walking disturbance 2.61+£0.99 2.28+1.26
Attaching to things 2.584+1.11 2.344+1.17
Confabulation 2.584+1.47 2.194+1.20
Destrqying property 2.57 +1.27 2.184+1.43
Fecal incontinence 2.5441.17 2.124+1.11
Reduction of interest or morale 2.45+1.06 2.3841.12
Dysphagia 2.44+0.88 2.26+1.31
Hiding things 2.38+1.14 2.14+£1.18
Compulsive behavior 233+1.14 240+£1.44
Urinary incontinence 2.2641.01 2.024+1.11
Allotriophagy 2.25+1.50 2.08+£1.68
Hoarding useless things 2.22+1.19 2.764+1.38
Obsessed with loneliness 2.16+£0.95 2.02+1.06
Filthy behavior 2.07+1.03 2.48+1.42
Monology 2.03+1.38 1.95+1.04
Bradykinesia 1.63+0.74 2.30+1.24
Self-mutilation NP 1.40+£0.84

A LONG-TERM
CARE HOSPITAL

4.14+0.90%¢
3.04+1.43¢
3.3341.45%¢

3.94+1.18°
4.60 + 0.89¢
2.03+1.15%b
3.33+1.63
3.40+1.14
1.00+0.00
3.53 4 1.33b¢
2.75+1.34
2.89+1.61
3.56+1.59
3.10+1.29¢
3.05 4 1.42¢
2.20+1.23
2.17+1.84
4.00+0.00
4.28+1.17%¢
3.55+1.415¢
3.4141.14¢
3.00+1.41
2.57+1.62
4,18 +1.32b°¢
2.00+0.00
4.50 +0.58%¢
2.704+1.01¢
4.57 4+ 0.94b¢
2.33+1.58
1.0040.00
4.83 +0.41

*Scored from 1 for easy to 5 for extremely difficult to cope with the symptom.

NP, no patients had the symptom.

4Significant difference between group homes and other healthcare facilities (p < 0.05).
bSignificant difference between group homes and a long-term care hospital (p < 0.05).
¢Significant difference between healthcare facilities and a long-term care hospital (p < 0.05).

The frequencies of observed symptoms and the levels of difficulty in coping
with the symptoms are shown in Tables 3 and 4. Requests to go home, urinary
incontinence and frequent complaining were the most common symptoms in
the group homes. Most of the symptoms were more frequently observed in the
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group homes than in the other two settings. Reduced interest or morale was
observed more frequently in nursing homes, and symptoms related to physical
disabilities were more frequently observed in the long-term care hospital than in
the other two settings. '

The overall levels of difficulty in coping with the symptoms were the most
serious in the long-term care hospital. In group homes, inappropriate sexual
behavior was the symptom that caused the greatest stress for the caregivers,
followed by verbal and nonverbal abuse and changeable mood. Requests to
go home produced greater stress in the caregivers of group homes than in
the other two settings. Finally, changeable mood, sleep disturbance or diurnal
rhythm disturbance, and verbal and nonverbal abuse were more stressful for the
caregivers in group homes than for those in nursing homes.

Discussion

Since the first report by Sanford in 1975 regarding BPSD that were mainly
associated with physical disabilities, various scales to assess BPSD have been
proposed. Table 5 summarizes the list of symptoms reported previously and the
one used in the present study. For comparison, the symptoms are classified into
the following categories: need an emergent stop, need to stop, need to watch,
need to help, engenders stress for oneself, and engenders stress for surrounds.
The classification presented in Table 5 needs to be validated by evidence based
on psychosocial impact of the symptoms, such as caregiver’s burden.

Schreiner er al. (2001) reported that 45.4% of Japanese nursing home
residents with dementia manifested aggressive behaviors; however, few studies
have addressed the frequency of symptoms associated with dementia in other care
settings. In particular, because the group home for older adults with dementia is
a novel type of care facility, little is known about the characteristics of residents
living in these homes. According to Annerstedt er al. (1996), the residents
of group homes had physical handicaps ranging from stage A (completely
independent) to stage E (dependent on bathing, changing clothes and toileting),
based on the ADL index of Katz ez al. (1963). The present results using the
Barthel Index showed some similarities in BADIL.. Cognitive status in group
homes is also comparable to previous reports showing mean MMSE scores
ranging from 9.0 to 16.7 (Colvez et al., 2002; Elmstahl ez al., 1998a; Faxen-Irving
et al., 2002; Wimo er al., 1995a). We initially speculated that the MMSE score of
group home residents may be higher than other settings. However, study subjects
in nursing homes and long-term hospitals include patients without dementia,
which may have confounded the results in comparing their cognitive status.
Annerstedt (1997) reported that depression and anxiety were observed more
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frequently in group homes than in other types of care facilities. Elmstahl ez al.
(1998b) reported that disorientation was the most prevalent trait, and lack of
vitality, dyspraxia—spatial disorientation, and depression—-anxiousness followed.
In this study, we also found that the symptoms associated with disorientation,
anxiety and depression, such as requests to go home, obsession with loneliness,
complaints, delusion of being robbed, and changeable mood, were observed
frequently. One of the reasons why most of the behavioral and psychological
symptoms were frequently observed in group homes seems to be that group
homes enable the development of a more personal relationship between the
residents and caregivers than do other facilities. Because of this closeness,
caregivers becomes more sensitive to the residents’ symptoms. In addition,
some active behavioral symptoms, such as wandering or requests to go home,
were observed more frequently possibly because the residents of group homes
were more physically active than those in other settings. However, the observed
difference in frequencies of behavioral and psychological symptoms cannot solely
be attributed to either characteristics of each facility or patient’s conditions from
the findings in this study.

For most of the behavioral and psychological symptoms, the level of difficulty
in coping with the symptoms was highest in the long-term care hospital. Long-
term care hospitals usually admit many physically and mentally dependent
patients with severe dementia due to stroke or other medical conditions. This
finding may imply that long-term care hospitals tend to consider physical
problems a higher priority, and may not be equipped to deal with the problems
derived from the dementia of the patients. However, as there are likely to be
many patients with behavioral and psychological symptoms and also with need
of medical care, long-term care hospitals should become more responsible for
the patients with these symptoms.

In group homes, the level of difficulty in coping with the symptoms was high
for inappropriate sexual behavior, verbal and nonverbal abuse, changeable mood
and sleep disturbance. As Wimo ez al. (1995b) reported, the main reasons for
patients’ moving to institutions from group homes were behavioral disturbances
and increasing demands for nursing. Thus, it may be essential to establish
strategies for controlling the symptoms in order for the residents to continue
to stay in group homes.

In summary, the current symptomatic traits of residents in group homes
were clarified in the present study. Symptoms associated with disorientation,
anxiety and depression were observed frequently, and sexual and aggressive
behavioral disturbances caused a great deal of stress. The burden experienced
by the caregivers as a result of the symptoms of residents was least in nursing
homes. The present study clarified behavioral characteristics and the burden of
coping with the symptoms of residents in different care facilities; thus it is hoped
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that the findings will be useful in choosing a relevant care environment for older
adults in need of care and will contribute to the improvement of eligible service
provision for older adults with dementia.
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uropathologies that cause dementia and peripheral neu-
ropathy also affect the enteric nervous system. Visceral
enteric neuropathies are probably common in nursing home
residents and are manifested by tertiary contractions of the
esophagus and diabetic gastroparesis. A review of the label-
ing information provided in the 2006 Physician’s Desk
Reference for nongeneric antimuscarinic drugs used for
overactive bladder indicates that these agents are contrain-
dicated in the presence of gastric retention. In addition, the
presence of decreased gastrointestinal motility is listed as a
precaution. Clinicians seldom study or quantitate gastro-
intestinal motility. The labeling of oxybutynin specifically
recommends cautious use in the presence of gastroesopha-
geal reflux disease. The percentage of subjects who expe-
rienced dyspepsia is listed as being from 0.9% to 5.8%
greater than placebo. Trospium is considered to be an
“antispasmodic” and has been shown to delay gastric emp-
tying and to increase reflux (i.e., the fractional time of es-
ophageal pH <4) in healthy subjects.*

Regurgitated aspirated material (food, acid, or particu-
late material) may produce wheezing or “bronchitis,” or a
chemical pneumonitis, and may produce pulmonary infec-
tion if the aspirated material is colonized with bacteria. Pro-
ton pump inhibitor-induced hypochlorhydria or gastric stasis
facilitate gastric colonization.® The use of gastric acid-sup-
pressive drugs is a risk factor for community-acquired pneu-
monia.5 Macro-aspiration episodes caused by gastric
regurgitation often have an acute onset and may be associ-
ated with postprandial or recumbent “emesis” or gastric ma-
terial on the cheek, pillow, or clothing.” I believe that these
episodes are relatively common and that most physicians fail
to appreciate this mechanism. Aspiration that occurs in the
recumbent position produces infiltrates located in the mid-
lung fields, including the posterior segment of the upper lobe
and apical segments of the lower lobes. One study supports
the possibility that many cases of aspiration “pneumonia”
may be related to aspiration of food, acid, or particulate
material without infection.? Protected bronchoalveolar lav-
age specimens were obtained within 4 hours of any antibiotic
administration from 95 intubated residents admitted directly
from a nursing home to an intensive care unit with risk fac-
tors for pharyngeal aspiration or reflux. In 41 of 95, clini-
cians failed to isolate bacteria during bronchoalveolar lavage,
suggesting the presence of nonbacterial “pneumonitis.” Re-
flux and regurgitation are also an acknowledged cause of
asthmatic bronchitis and chronic cough.” In one study, as-
piration pneumonia accounted for more than one-third of
deaths attributed to gastroesophageal reflux disease.'

It is unclear how often antimuscarinic drugs lead to
pulmonary aspiration events, but in the frail elderly, I be-
lieve that this potentially lethal possibility deserves the same
level of concern as that given to cognitive dysfunction.

Paul J. Drinka, MD, CMD
Wisconsin Veterans Home
King, WI
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ASSOCIATION BETWEEN DIASTOLIC BLOOD
PRESSURE AND LOWER HEMOGLOBIN A1C AND
FRONTAL BRAIN ATROPHY IN ELDERLY SUBJECTS
WITH DIABETES MELLITUS

To the Editor: There is growing evidence that diabetes mell-
itus increases the risk of dementia for older people, and
several studies have reported an association between diabe-
tes mellitus and brain atrophy.!™* Moreover, hippocampal
and amygdalar atrophy in diabetes mellitus have recently
been shown to be associated with insulin resistance.*
Because the hippocampus is a key structure for memory
formation, the degree of brain atrophy of the hippocampus
may partially account for neuropsychological deficits in the
memory of diabetic patients. In addition to a weakened de-
clarative memory, diabetes mellitus is often associated with
impairment of cognitive speed and attention, which are
frontal lobe—related brain functions,® although it remains to
be established whether morphometric changes occur in the
frontal brain. This report concerns a preliminary study to
investigate whether frontal brain atrophy (FBA) increases
in elderly people with diabetes mellitus and to explore the
factors leading to the development of FBA.

The enrollment for this study comprised 67 patients
with type 2 diabetes mellitus (aged 60-84) treated at Kobe
University Hospital and 48 healthy individuals (aged 60~
86) who underwent a medical examination at the Division
of Health Consultation of the Minato Health Facilities,
Kobe. Diabetes mellitus was diagnosed based on informa-
tion from clinical charts regarding the medical history of
diabetes mellitus, blood examination results, and the pres-
ence of diabetic complications. Patients suffering from al-
cohol abuse, hepatic diseases, and dementia and subjects
with neurological deficits due to a previous stroke were
excluded.® After an overnight fast, serum concentrations of
blood glucose, hemoglobin Alc (HbAlc), total cholesterol,
triglycerides, and high-density lipoprotein cholesterol were
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Table 1. Clinical Characteristics of Controls and Subjects with Diabetes Mellitus

Characteristic Control (n = 48) Diabetes Mellitus (n = 67) P-value
Age, mean + SE 68.7 £ 0.9 70.0 £ 0.8 27
Men, n (%) 23 (47.9) 24 (35.8) A9t
Body mass index, kg/m?, mean + SE 20.6 + 0.4 26.2+ 0.4 .001*
Mini-Mental State Examination score, mean + SE — 26.3+0.3 —
Duration of diabetes, years, mean = SE — 18.1 + 1.1 —
Fasting blood glucose, mg/dL, mean + SE 949+ 0.9 164.8 +- 9.6 .02+
Hemoglobin Alc, n (%), mean + SE ' 5.2+ 0.1 8.1+02 <.001*
Total cholesterol, mg/dL, mean & SE 198.4 £ 4.6 2147 +£5.0 29%
Triglyceride, mg/dL, mean + SE 1078+ 7.3 124.2 £ 7.1 45*
High-density lipoprotein cholesterol, mg/dL, mean + SE — : 63.6 +2.8 —
Insulin use, n (%) — 38 (56.7) —
Systolic biood pressure, mmHg, mean + SE 110.3+ 1.9 135.1 £ 2.6* .001*
Diastolic blood pressure, mmHg, mean + SE 65.0 £ 1.3 739+ 1.1 .009*
Diabetic retinopathy, n (%) — 44 (65.7) —
Symptomatic nephropathy, n (%) — 37 (565.2) —
Persistent proteinuria, n (%) — 21 (31.3) -
Coronary artery disease, n (%) — 24 (35.8) —

*Mann-Whitney U test.
TChi-square test.
SE = standard error.

determined. All computed tomography examinations were
conducted using a third-generation scanner. FBA was iden-
tified with the aid of a planimeter applied to the computed
tomography section as described elsewhere.” Briefly, the
frontal intracranial area (A) and pericerebral frontal area
(B) were manually outlined, after which FBA was calculated
as a percentage, expressed as (B)/(A). Statview version 5.0
was used for analysis of the data (SAS Institute, Inc., Cary,
NC). Based on the hypotheses formulated in advance, .05
was selected as the level of significance.

Clinical features of control subjects and subjects with
diabetes mellitus shown in Table 1 indicate that there were no
differences in age, sex, or serum levels of total cholesterol,
triglycerides, and high-density lipoprotein cholesterol. Serum
concentrations of blood glucose and HbAlc, body mass in-
dex, and systolic/diastolic blood pressure, alternatively, were
significantly higher in patients with diabetes mellitus. Five
subjects had shown evidence of hypoglycemia during the
preceding 6 months.® Mean FBA = standard error of patients
with diabetes mellitus was 16.8 & 0.5%, and that of control
subjects was 15.0 + 0.8%, for a significant difference after
adjustment for age (analysis of covariance; P =.02). The as-
sociation between clinical variables and FBA in subjects with
diabetes mellitus was tested using regression analysis, show-
ing that FBA increased according to age (standardized
B =0.21, P =.01). After adjustment for age, men (p= 0.22,
P =.07) and subjects with elevated diastolic blood pressure
(B=0.37, P =.009) were likely to have higher FBA, whereas
HbA1lc level correlated negatively with FBA (B= —0.26,
P =.05). The other indices of diabetes mellitus did not show
any significant association with FBA, although multiple re-
gression analysis showed that age (B = 0.46, P=.002), di-
astolic blood pressure (B=0.38, P=.002), and HbA1lc
(B= —0.23, P=.04) were significantly associated with
FBA. Addition of other variables to the multiple regression
analysis did not yield any significant correlation. Control

subjects were subjected to a similar analysis, but except for
age, no significant correlation was observed (data not shown).

This study thus provides evidence that FBA increases in
older people with diabetes mellitus and that age, diastolic
blood pressure, and lower HbAlc levels are independent
risk factors. The finding of an association between higher
blood pressure and brain atrophy confirms previous results.?
The second finding that HbA1c is negatively associated with
FBA was unexpected. To the best of our knowledge, there
have been no reports linking brain atrophy and HbAlc in
elderly people with diabetes mellitus.” The elderly people
with diabetes mellitus in this study had a longer history of
diabetes mellitus with a higher prevalence of several diabetic
vascular complications than did subjects in other studies.’
It appears likely that strict blood glucose control combined
with the limited cerebrovascular reserve capacity in elderly
people with diabetes mellitus causes the disruption of cer-
ebral glucose and energy metabolism homeostasis, resulting
in subsequent neuronal degeneration. Because even a modest
increase in the brain atrophy rate may lead to later cognitive
impairment,”-1 the observation suggests the importance of
careful management of elderly people with diabetes mellitus
with regard to brain atrophy. The relationship between
brain atrophy and HbAlc in elderly people with diabetes
should be further examined in a prospective study.

Takashi Sakurai, MD, PhD
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DIAGNOSIS OF CHRONIC KIDNEY DISEASE IN
ELDERLY SUBJECTS WITH DIABETES MELLITUS

To the Editor: The prevalence of chronic kidney disease
(CKD) increases in aged subjects, reaching 25% after the

age of 70 in the United States.! According to the National
Kidney Foundation guidelines, renal function is moderately
decreased when the glomerular filtration rate (GFR), pre-
dicted using the Cockcroft-Gault formula (CG) or the
Modification of Diet in Renal Disease (MDRD) study
equation, is lower than 60mL/min per 1.73m”? The
MDRD equation seems more accurate,®> and MDRD-esti-
mated GFR below 60 has been used to diagnose CKD in
recent important epidemiological studies in populations
without? or with diabetes mellitus.’

Nevertheless, although the MDRD equation has been
established from the results of renal-insufficient subjects,
including only 6% subjects with diabetes mellitus,® its su-
periority is questionable in these subjects. In subjects with
diabetes mellitus” and elderly subjects,? the accuracy of the
CG compares well with that of the MDRD. Because dia-
betic nephropathy is the first cause of renal replacement
therapy after the age of 65, it is important to compare the
diagnostic performances of the MDRD and CG in aged
subjects with diabetes mellitus.

In 69 subjects with diabetes mellitus (39 men, 58 type
2) aged 72 and older (mean age + standard deviation:
76 & 3, range 72-83) with a wide range of renal function
(serum creatinine: 54-367 pmol/L), measured GFR (51Cr-
ethylendiaminetetraacetic acid clearance) was compared
with using the MDRD (4-variable version) and CG estima-
tions using paired ¢ test and correlations. The sensitivity,
specificity, and diagnostic accuracy of the formulas for the
diagnosis of CKD (defined as measured GFR <60 mL/min
per 1.73m?) were assessed using nonparametric receiver
operating characteristic curves. Because the performances
of the equations vary according to the GFR level, compar-
isons were also performed after categorizing the subjects
according to GFR quintiles. Results are presented as
means = standard deviations.

The mean measured GFR was 46.5 & 16.9 mL/min
per 1.73m? The mean MDRD (47.1+17.9) and CG
(46.7 + 17.9) estimations were similar, but the MDRD was
better correlated to GFR (MDRD: correlation coefficient
(r) = 0.81, CG: r = 0.59; P <.05). For the diagnosis of CKD,
the sensitivity (MDRD: 98%, CG: 82%) and the specificity
(MDRD: 61%, CG: 44%) were better for the MDRD, and
the area under the receiver operating characteristic curve was
higher (MDRD: 0.91, CG: 0.79; P <.05). As shown in Figure
1, both formulas overestimated GFR in the lowest GFR
quintile (P <.005 according to paired ¢ test), whereas they
underestimated GFR in the highest quintile, but this was
significant only for the CG (P <.05).

The MDRD therefore appears to be a more accurate
tool than the CG for the diagnosis of CKD in aged subjects
with diabetes mellitus. This advantage did not reach sig-
nificance in the 52 elderly subjects (only two with diabetes
mellitus) in a previous study,? although misclassification of
renal function was more frequent with the CG in this re-
port. A larger study® recruited 595 subjects aged 65 and
older and found better precision with the MDRD, but the
authors did not mention how many subjects were diabetic.
Another study found no advantage of the MDRD over the
CG in subjects with diabetes mellitus,” but they were young
patients with type 1 diabetes mellitus, with a high GFR
(122 + 18). We have shown that the MDRD underesti-
mates high GFR in such patients.'® Our work also shows
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Roles of geriatricians in general hospital

Hidetoshi Endo

Abstract

Geriatricians have a major roles to assess and head elderly patients using a team approach. In this paper, the first question
is to ask what a geriatrician is, and the second question is to ask the role of a geriatrician. A geriatrician is a coordinator for
elderly patients who have physical and mental disorders. We have to take care of not only diseases, but also the patients’
lives after discharge from hospital. Geriatrician should coordinates a team approach and maintain contact with care manag-
ers. In general hospitals, discharge planning, which supports short and smooth discharge is an important role of geriatrician.
We are frequently asked to see elderly patient by specialists because of difficult problems, such as delirium, cognitive dys-

function and communication disorder.

Key words: Geriatric disease, Geriatrics, Specialist, Community network

{(Jpn J Geriat 2006; 43: 447-448)
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