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Purpose: To determine the frequency of social isolation (hereinafter, isolation) and homebound-
ness in elderly diabetic patients and to investigate their relationships with high-level functional
capacity.

Patients and Methods: Subjects were diabetic outpatients aged 65 years and older who
were visiting the Japanese Red Cross Ise Hospital. Tokyo Metropolitan Institute of
Gerontology Index of Competence (TMIG-IC) was used to evaluate high-level functional
capacity. Isolation was defined as having less than one interaction per week with someone
other than co-habiting family members. Homeboundness was defined as leaving the house
less than once a day. Multiple regression analysis was performed with the TMIG-IC score as
the dependent variable and isolation and homeboundness as independent variables.
Results: Four hundred fifty-one patients were included in the analysis. The frequency of isolation
and homeboundness affected 37% and 13.3% of men and 28.9% and 20.6% of women, respec-
tively. The adjusted partial regression coefficient of the TMIG-IC scores of isolated, homebound,
and isolated+homebound men was —0.94 [95% confidence interval (CI), —1.68 to —0.21; P =
0.012],-0.27 (95% CI1,—1.93 to 1.39; P =0.746), and —4.03 (95% CI, —5.37 to —2.68; P < 0.001) in
relation to that of the non-isolated and non-homebound group as reference. In women, the
respective coefficients to the reference were —1.33 (95% CI, —2.93 to 0.25; P = 0.099), —0.65
(95% CI, —2.56 to 1.26; P = 0.501), and —3.01 (95% CI, —4.92 to —1.1; P = 0.002), respectively.
Conclusion: The frequency of isolation was high in both female and male elderly diabetic
patients. In men, there was a significant relationship between isolation and decline in high-
level functional capacity. In both men and women, there was a significant relationship
between isolation+homeboundness and decline in high-level functional capacity.
Keywords: community-dwelling elderly, Tokyo Metropolitan Institute of Gerontology Index
of Competence, TMIG-IC, diabetes in the elderly, activities of daily living

Introduction

As the number of elderly individuals is on the rise, lowered activities of daily living
(ADL) and decreased physical and mental function in the elderly are recognized as
problems.' Lawton and Brody® proposed a seven-stage hierarchical model to
assess the functionality in the elderly from simple to more complex functions,
from survival, functional health, perception, cognition, physical independence,
instrumental ADL (IADL), ability to handle a situation, and social roles. ADL
comprises various levels, such as basic ADL, more complex activities (IADL), and
high-level functional capacity, including intellectual activity, intellectual ability, and
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social roles. Among these subtypes of ADL, the first one is
decline in high-level functional capacity,’ and this is con-
nected with decline in cognitive function,* stroke,’
increased medical costs,” and death.® It is understood that
diabetic patients are at a higher risk of decline in ADL,
including high-level functional capacity, compared with
non-diabetics;’ thus, high-level functional capacity is an
important clinical outcome of elderly diabetic patients.
Another important problem associated with the aging
population is social vulnerability, that is, isolation and
homeboundness. Isolation is associated with decreased
cognitive function,® long-term care,’ and death,”'® and
homeboundness is associated with decreased physical
function and walking disabilities'' and hospitalization.'?
Although operative definitions of these terms vary from
study to study, the reported incidences of social isolation
and homeboundness in the elderly are 7-17%'" and

1'> defined social iso-

5.6%,"* respectively. Fujiwara et a
lation as having less than one interaction with others per
week, regardless of whether the interaction is in person
or not, and homeboundness as leaving the house less than
once a day. They surveyed these parameters in commu-
nity-dwelling elderly and found that the incidences of
social isolation and homeboundness were 34.4% and
22.9% for men and 15.6% and 32.9% for women, respec-
tively, and that these parameters were associated with
decline in high-level functional capacity.'® Isolation and
homeboundness are extremely important challenges given
their negative impact on decline in high-level functional
capacity, which can lead to loss of independence requir-
ing long-term care and eventually to death. As mentioned
above, although studies on community-dwelling elderly
have investigated the relationships between frequency of
isolation and homeboundness and high-level functional
capacity,'"""
focused

there are no studies on this topic that

exclusively on elderly diabetic patients.
Diabetic patients are characterized by higher rates of
vascular complications and frailty than non-diabetic
patients.'®'” Therefore, we deemed it clinically important
to determine the incidences of social isolation and home-
boundness in elderly diabetes patients and to compare
these incidences based on sex to investigate their impacts
on high-level functional capacity. The present study thus
aimed to investigate the incidences of social isolation and
homeboundness in elderly diabetic patients and to study
their relationships with high-level functional capacity

according to the patients’ sex.

Patients and Methods
Study Design and Subjects

This study is a cross-sectional study on diabetic patients
visiting the Japanese Red Cross Ise Hospital (Ise City, Mie
Prefecture, Japan) on an outpatient basis. It was conducted
by obtaining written informed consent of the participants
and approval of the Ethical Review Board of the Japanese
Red Cross Ise Hospital. Eligibility criteria were diabetic
patients of 65 years and above who visited the Japanese
Red Cross between June 2017 and
August 2019 on an outpatient basis. Exclusion criteria

Ise Hospital

were patients with current or previously diagnosed alco-
holism, severe psychiatric diseases, and malignant tumors,
patients with an implanted pacemaker, patients with bilat-
eral knee or hip joint replacement, patients with home
oxygen therapy, patients diagnosed with heart failure
within 6 months, and patients who could not cooperate in
the survey without assistance.

Evaluation of High-Level Functional
Capacity

We used the Tokyo Metropolitan Institute of Gerontology
Index of Competence (TMIG-IC), a self-administered sur-
vey, to evaluate high-level functional capacity.'® The
TMIG-IC is widely used to evaluate high-level functional
capacity in Japan and its reliability and validity have been
verified.'® It comprises 13 items in total, with 5 items on
IADL such as preparing meals, managing personal
finances, and using public transportation; 4 items on effec-
tance; and 4 items on social roles (Japan Geriatrics Society
website, https://www.jpn-geriat-soc.or.jp/tool/pdf/tool 08.

pdf). The questionnaire is answered binarily with a yes
or no. Total scores range between 0 and 13, with higher
scores indicating higher high-level functional capacity.

Evaluation of Isolation and

Homeboundness

We defined the terms “isolation” and “homeboundness”
based on the definitions provided by Fujiwara et al'>. This
definition uses questions on in-person social contact
(“How often do you see or go out with friends, neighbors,
and family members who do not live at your dwelling?”)
and remote contact (“How often do you exchange calls or
letters with friends, neighbors, and family members who
do not live at your dwelling?”’) to which respondents select
“Less than once a week” or “Once a week or more”. For
both questions, those who selected “Less than once

submit your manuscript

1440

Dove

Clinical Interventions in Aging 2020:15


https://www.jpn-geriat-soc.or.jp/tool/pdf/tool_08.pdf
https://www.jpn-geriat-soc.or.jp/tool/pdf/tool_08.pdf
http://www.dovepress.com
http://www.dovepress.com

Dove

Ida et al

a week” were defined as isolated. With regards to the
question on outings, respondents answered the question
“How many times a day do you leave your house?” with
either of the following responses: “Less than once a week”
or “At least once a day”. Those who answered “Less than
once a week” were defined as homebound.

Assessment of Other Variables

Age, sex, body mass index [BMI; weight (kg)/height (m2)],
smoking habit, drinking habits, type of diabetes (1, 2, or other),
diabetes disease duration, hemoglobin Alc (HbAlc), hyper-
tension, dyslipidemia, diabetic retinopathy, neuropathy or
nephropathy, cardiovascular disease, use of oral hypoglycemic
drugs, sarcopenia, cognitive function, depression, and whether
respondents lived alone were determined. Diabetes types were
classified into types 1, 2, and other according to the diagnostic
criteria of the Japanese Diabetes Society,' systolic and dia-
stolic blood pressure (BP) were measured in the examination
room. Hypertension was defined as the presence of one or
more of the following conditions: systolic BP =130 mmHg,
diastolic BP =80 mmHg, or use of hypotensive medication.
With regards to lipid levels, dyslipidemia was defined as the
presence of one or more of the following conditions: triglycer-
=150 mg/dl, high-density lipoprotein-cholesterol
<40 mg/dl, low-density lipoprotein-cholesterol (LDLC)
=120 mg/dl (LDLC = 100 mg/dl in the presence of coronary
artery disease), or use of hypolipidemic medication. Diabetic

ides

retinopathy was defined as a diagnosis of the disease by an
ophthalmologist. Diabetic neuropathy was defined as the pre-
sence of decreased Achilles tendon reflex, decreased sensitiv-
ity to vibration applied to the lateral malleolus, or abnormal
results to nerve conduction studies. Cardiovascular disease
was defined as current or previous history of ischemic heart
diseases, such as angina pectoris and myocardial infarction, or
neurovascular diseases, such as cerebral infarction. Sarcopenia
was assessed by the Japanese version of the SARC-F,* a five-
item self-administered questionnaire that examines strength,
assistance in walking, rising from a chair, climbing stairs, and
falls. Respondents choose one from “None,” “Some,” or “A
lot, or unable” that best describes their level of difficulty to
perform the action, with the exception of the item for falls,
which is answered by choosing one from ‘“None,” “1 to 3
falls,” or 4 or more falls” that are assigned 0, 1, and 2 points,
respectively. Total scores range between 0 and 10 points, and
a score of 4 or above is defined as sarcopenia. The Japanese
version of the Test Your Memory (TYM-J) questionnaire is
a self-administered tool that evaluates cognitive function
adapted by Hanyu et al*! with tested validity. The tasks are

orientation (10 points), ability to copy a sentence (2 points),
semantic knowledge (3 points), calculation (4 points), verbal
fluency (4 points), similarities (4 points), naming (5 points),
visuospatial abilities (2 tasks, a total of 7 points), recalling
a copied sentence (6 points), and ability to do the test (5
points). Total points range between 0 and 50 points, with
lower scores indicating lower cognitive function. Based on
this report, we defined TYM-J total scores of 44 points and
lower as the presence of cognitive impairment. The nine-item
Japanese version of the Patient Health Questionnaire 9
(J-PHQ-9) adapted by Muramatsu et al** with verified validity
was used to measure depression, which is answered on
a 4-point Likert scale on symptoms over the preceding 2
weeks: (almost every day, 3 points; more than half, 2 points;
several days, 1 point; never, 0 point). Total scores range
between 0 and 27 points, with higher scores indicating higher
degrees of depression. As per this previous study, we defined
depression as J-PHQ-9 scores of 5 and higher.

Statistical Analysis

Patient background was organized into non-isolation+non-
homeboundness, isolation, homeboundness, and isolation
+homeboundness categories. Continuous variables were
analyzed by analysis of variance (multiple comparisons
by the Bonferroni method), and binary variables were
compared using chi-square test. We calculated the adjusted
partial regression coefficients related to high-level func-
tional capacity of isolation and homeboundness in
a multiple regression analysis with TMIG-IC scores as
the dependent variable and the four categories of isolation
and homeboundness (compared with the non-isolated and
non-homebound group as reference) as the independent
and adjustment variables. We determined the variables to
be studied based on clinical judgment and with reference
to previous studies:'"'> age, BMI, HbAlc, number of
comorbidities (hypertension, dyslipidemia, diabetic retino-
pathy, diabetic neuropathy, diabetic nephropathy, and car-
diovascular disease), sarcopenia, cognitive impairment,
depression, and living alone. Two-sided significance levels
(P < 0.05) were considered to be statistically significant,
and Stata version 16.0 (Stata Corporation LP, College
Station, TX) was used for statistical analysis.

Results

There were 504 patients who met the eligibility criteria.
Fifty-three of these patients with missing data were
excluded. The remaining 451 patients (257 men, 194
women) were included in the analysis. Compared to
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these 451 patients, the 53 excluded patients had lower
TMIG scores and higher incidences of depression and
social isolation. The backgrounds of these patients are
displayed in Tables 1 and 2. There were 152 men
(59.1%) who were neither isolated nor homebound, 71
men (27.6%) who were isolated, 10 men who were home-
bound (3.9%), and 24 men who were both isolated and
homebound (9.4%). There were 118 women who were
neither isolated nor homebound (60.8%), 36 women who
were isolated (18.6%), 20 women who were homebound
(10.3%), and 20 women who were both isolated and
homebound (10.3%). Among men, those who were both
isolated and homebound had the highest age, highest fre-
quency of sarcopenia, and lowest TMIG-IC scores. In
women, those who were isolated, homebound, and both
isolated and homebound had higher rates of cardiovascular
disease, sarcopenia, and depression than their neither iso-
lated nor homebound counterparts. Furthermore, similar to
men, women who were isolated+homebound had signifi-
cantly lower TMIG-IC scores than the other groups.

Table | Characteristics of the Analysis Population in Men

The results of multiple regression analysis are shown in
Table 3. In men, the adjusted partial regression coefficient
of the TMIG-IC scores of the isolated, homebound, and
isolated+homebound groups relative to that of the neither
isolated nor homebound group were —0.94 [95% confi-
dence interval (CI), —1.68 to —0.21; P = 0.012], —0.27
(95% CI, —1.93 to 1.39; P = 0.746), and —4.03 (95% CI,
—5.37 to —2.68; P < 0.001), respectively. In women, the
adjusted partial regression coefficient of the TMIG-IC
scores of the isolated, homebound, and isolated+home-
bound groups relative to that of the neither isolated nor
homebound group were —1.33 (95% CI, —2.93 to 0.25; P =
0.099), —0.65 (95% CI, —2.56 to 1.26; P = 0.501), and
—3.01 (95% CI, —4.92 to —1.1; P = 0.002), respectively.

Discussion

According to Fujiwara et al'> who used the same defini-
tions of isolation and homeboundness as in our study to
analyze community-dwelling elderly, the frequency of iso-
lation and homeboundness were 34.4% and 22.9% in men

Non-Isolation/Non- Isolation Homebound Isolation/
Homebound Alone Alone Homebound
n = 152 (59.1%) n=7I(27.6%) | n =10 (3.9%) n = 24 (9.4%)
Age (years), mean (SD) 723 (5.3)¢ 73.1 (4.8) 72 (6.1)° 77.8 (6.4)*°<
BMI (kg/m?), mean (SD) 24.4 (4.9) 24.3 (4.3) 25.5 (3.1) 23.3 (4.1)
TIDM/T2DM, % 4.7/95.3 2.2/97.8 14.2/85.9 8.3/91.7
HbAlc (%), mean (SD) 74 (1.2) 6.9 (0.7) 7.5 (1.2) 7.3 (0.7)
Duration of diabetes (years), mean 18.1 (1) 18.8 (11) 13.8 (8.1) 25.5 (14.1)
(SD)
Alcohol consumption, % 26.1 30.5 333 1.1
Smoking, % 379 41.6 333 .1
Hypertension, % 80.7 844 714 83.3
Dyslipidemia, % 75.2 64.4 85.7 75
Retinopathy, % 393 46.3 66.6 333
Neuropathy, % 60.3 71.8 80 87.5
Nephropathy, % 58.1 61.3 50 91.6
Cardiovascular disease, % 323 325 42.8 333
Sarcopenia, % 9.2°¢ 10 40° 50°
Depression, % 40.1 51.1 42.8 50
Cognitive impairment, % 15.7 15.4 30 12.5
Living alone, % 10.7 21.14 20¢ o<
Oral hypoglycemic agents, % 78 80 85.7 50
GLP-1 analog, % 8.5¢ 8.8° 42,804 0°
Insulin, % 62.5% 64.4 100* 9l.6°
TMIG-IC (points), mean (SD) 11.7 (1.8)><¢ 10.3 (2.6)* 9.6 (3.7)*>¢ 6.8 (3.4)*¢

Notes: Significantly different from Non-isolation/Non-homebound. Significantly different from Isolation Alone. SSignificantly different from Homebound Alone.

dSigniﬁcantIy different from Isolation/Homebound.

Abbreviations: SD, standard deviation; BMI, body mass index; TIDM/T2DM, type |/type 2 diabetes mellitus; HbAlc, hemoglobin Alc; GLP-1, glucagon-like peptide-1;

TMIG-IC, Tokyo Metropolitan Institute of Gerontology Index of Competence.

submit your manuscript

1442

Dove

Clinical Interventions in Aging 2020:15


http://www.dovepress.com
http://www.dovepress.com

Dove

Ida et al

Table 2 Characteristics of the Analysis Population in Women

Non-Isolation/Non-
Homebound
n =118 (60.8%)
Age (years), mean (SD) 725 (5.3)¢
BMI (kg/m?), mean (SD) 24.1 (4.8)
TIDM/T2DM/other, % 10.2/89.8
HbAlc (%), mean (SD) 7.3 ()
Duration of diabetes (years), mean 16.6 (11.7)
(SD)
Alcohol consumption, % 5.7
Smoking, % 3.7
Hypertension, % 66.1
Dyslipidemia, % 64
Retinopathy, % 45.9
Neuropathy, % 66.6
Nephropathy, % 49.1
Cardiovascular disease, % 7.6°¢4
Sarcopenia, % 16.2°¢
Depression, % 34.7%<¢
Cognitive impairment, % 16.9
Living alone, % 17.2
Oral hypoglycemic agents, % 75
GLP-I analog, % 14.7
Insulin, % 63.2
TMIG-IC (points), mean (SD) 11.8 (2.2)>

Isolation Homebound Isolation/
Alone Alone Homebound
n =36 (18.6%) | n =20 (10.3%) n =20 (10.3%)
72 (6)° 76.4 (5.6)*° 742 (7.1)
23.4 (4.6) 25.5 (5.2) 24.9 (3.9)
16.6/83.4 0/100 6.6/93.4

7.2 (0.7) 78 (1) 7.6 (1.3)
21.6 (9.2) 23.4 (8.5) 21.2 (9.7)

0 0 18.1

16.6 0 18.1

833 84.6 933

77.7 84.6 933

6l.1 61.5 35.7

75 90 91.6

6l.1 41.6 60

23.5% 58.3% 33.3%
19.4<¢ 60°° 70**

55° 64.2° 86.6°

55 30 25

16.6 30 35

88.8 84.6 733

22.2 23 6.6

77.7 923 80

10.4 (3.1)*¢ 10.3 2.7)¢ 8.0 (3.4)*°¢

Notes: Significantly different from Non-isolation/Non-homebound. ®Significantly different from Isolation Alone. CSignificantly different from Homebound Alone.

ISignificantly different from Isolation/Homebound.

Abbreviations: SD, standard deviation; BMI, body mass index; TIDM/T2DM, type |/type 2 diabetes mellitus; HbAlc, hemoglobin Alc; GLP-1, glucagon-like peptide-1;

TMIG-IC, Tokyo Metropolitan Institute of Gerontology Index of Competence.

and 15.6% and 32.9% in women, respectively. In the
present study, which analyzed elderly diabetic patients
receiving our hospital’s outpatient care, the frequency of
isolation and homeboundness was 37% and 13.3% in men
and 28.9% and 20.6% in women, respectively, showing
a higher tendency of isolation compared with homebound-
ness in both sexes. Although it is unclear why there were
differences in the rates of isolation and homeboundness in

1,'° there are

our study compared with that of Fujiwara et a
some possible explanations. First, patients in our study
were diabetic patients with high rates of insulin therapy;
thus, it is possible that they tend to avoid interactions with
others. That is, diabetic patients taking insulin tend to
prefer hiding their insulin use from others’ knowledge or
to avoid activities with others altogether.?>** Furthermore,
it has been reported that diabetic patients tend to hesitate
sharing meals with others because they need to adhere to
a diet therapy.”>** It is plausible that self-stigmas (ie,
negative opinions about oneself or agreement to others’
negative emotional reactions or opinions about them) held

by diabetics in relation to their disease or necessary treat-
ment are distancing them from others.”*** Second, dia-
betic patients have higher incidences of comorbidities such
as vascular complications, depression, and cognitive
impairment than non-diabetics.'®'” These comorbidities
may become additional factors that prevent them from
interacting with others, thereby worsening their isolation.
After excluding the neither isolated nor homebound group
of the four categories of isolation and homeboundness,
isolation was the most common of the remaining three
categories for both sexes. That is, “outings without social
interactions” are frequent in both male and female elderly
diabetic patients in outpatient care. Therefore, increased
awareness and prudence on the subject of isolation in
elderly diabetic patients is warranted regardless of how
often they leave the home. However, according to the
investigation of sex differences in the frequency of isola-
tion and homeboundness in this study, the incidence of
isolation was higher in men than in women, whereas the
incidence of homeboundness was higher in women than in

Clinical Interventions in Aging 2020:15
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Table 3 Multiple Regression with Higher-Level Functional Capacity as the Outcome

Unadjusted Adjusted
Coefficient (95% CI) p Coefficient (95% CI) P

Men
Age, per year increase —0.01 (—0.07 to 0.05) 0.778
HbAlc, per 1% increase 0.05 (—0.25 to 0.35) 0.726
Living alone (vs no) 0.40 (—0.54 to 1.34) 0.401
Depression (vs no) —1.41 (-2.09 to —0.73) <0.001*
Cognitive impairment (vs no) —0.86 (—1.61 to —0.12) 0.023*
Sarcopenia (vs no) —1.62 (—2.59 to —0.64) 0.001*
Numbers of comorbidity, per | increase —0.05 (—0.32 to 0.22) 0.696
Non-isolation/Non-homebound Ref Ref Ref Ref
Isolation Alone —1.38 (—2.05 to —0.72) <0.001* —0.94 (—1.68 to —0.21) 0.012*
Homebound Alone —2.16 (—3.67 to —0.66) 0.005* —0.27 (—1.93 to 1.39) 0.746
Isolation/Homebound —4.93 (—5.94 to —3.92) <0.001* —4.03 (—5.37 to —2.68) <0.001*

Women
Age, per year increase —0.10 (-0.2 to 0.0) 0.047*
HbAlc, per 1% increase 0.19 (-0.39 to 0.79) 0.506
Living alone (vs no) 0.82 (-0.52 to 2.17) 0.228
Depression (vs no) —0.96 (—2.25 to 0.32) 0.142
Cognitive impairment (vs no) 0.26 (—1.08 to 1.62) 0.696
Sarcopenia (vs no) —0.59 (—2.05 to 0.87) 0.426
Numbers of comorbidity, per | increase —0.25 (-0.67 to 0.17) 0.243
Non-isolation/Non-homebound Ref Ref Ref Ref
Isolation Alone —1.46 (—2.44 to —0.48) 0.004* —1.33 (-2.93 to 0.25) 0.099
Homebound Alone —1.58 (—2.82 to —0.33) 0.013* —0.65 (—2.56 to 1.26) 0.501
Isolation/Homebound —3.88 (—5.12 to —2.63) <0.001* =3.01 (492 to —1.1) 0.002%*

Note: *P<0.05.
Abbreviations: HbAIc, hemoglobin Alc; Cl, confidence interval.

men. The authors of a previous study reported that com-
pared to women, men tended to deal with their health
problems on their own or reject others’ support> and
reasoned that this may have contributed to the higher
rates of social isolation among men than among women.
Furthermore, although the incidence of homeboundness in
women is reported to be lower than that of men in
a previous study, similar to what we observed,*® the reason
for this is not known, warranting further investigation.
Fujiwara et al'> showed that isolation in men and
homeboundness in women were significantly associated
with future decline in high-level functional capacity. In
our study, isolation in men and isolation+homeboundness
in men and women were significantly associated with
decline in high-level functional capacity. It has been pre-
viously reported that isolation in men is a stronger causal
factor of decline in high-level functional capacity than in

women,>>

and this was consistent in our study as well.
However, our results deviated from Fujiwara et al'® in

terms of women. While Fujiwara et al noted no association

between homeboundness and decline in high-level func-
tional capacity, we found isolation to be more strongly
associated with decline in high-level functional capacity
than homeboundness, albeit not to statistically significant
levels. In our study, we found a significant relationship
between isolation+thomeboundness and decline in high-
level functional capacity in both men and women. Mean
TMIG-IC scores of isolated+homebound men and women
were 6.8 and 8.0 points, respectively, showing markedly
lower scores than the other groups. Although a previous
study'' has reported a significant relationship between
homeboundness and decline in high-level functional capa-
city, this relationship was not observed in our study in
either sex. This suggests a synergistic effect of home-
boundness and isolation in elderly diabetic patients who
have an extremely large impact on decline in high-level
functional capacity, suggesting that this group requires the
highest level of precautions.

The following theorizes the mechanisms underlying the
relationship between isolation and decline in high-level
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functional capacity. Interactions with others are reported to
promote adaptive behaviors, improve endocrine responses
to stress,”’ prevent decline of cognitive function, and
stabilize mental state.”” Furthermore, interactions with
others are also reported to promote access to health-
related information, and they may also be linked to health-
promoting behaviors.”® Conversely, scarce interactions
with others may inhibit endocrine responses, have negative
effects of physical and mental states, and prevent health-
promoting behaviors, thereby contributing to decline in
high-level functional capacity. In this study, isolation was
associated with decline in high-level functional capacity in
men only. Men tend to try to deal with health problems by
themselves compared with women and tend to reject sup-
port from others.?> This tendency in men may also be the
reason why isolation was linked with decline in high-level
functional capacity in men only in this study.

To the best of our knowledge, the present study is the
first to investigate isolation and homeboundness and their
relationships with high-level functional capacity in elderly
diabetic patients. Its strength also lies in having revealed
that isolated individuals were common among male and
female elderly diabetic patients and that the combination
of isolation and homeboundness has an extremely high
impact on decline in high-level functional capacity. In
terms of clinical findings, we found that isolation and
homeboundness are major problems in elderly diabetic
patients and that identification of these factors may lead
to early detection of decline in high-level functional capa-
city in this group. A previous study on community-
dwelling elderly**~° found that social participation can
prevent decline in high-level functional capacity. Our
results suggested the importance of further investigation
on the effects of interventions for isolation and home-
boundness in elderly diabetic patients, taking gender
differences into account to examine how they influence
high-level functional capacity outcomes.

There are several limitations to this study. First, the
participants were outpatients of a department specializing
in diabetes; therefore, patients with comparatively severe
diabetes may be overrepresented. Thus, the results of this
study should be applied to patients with mild diabetes or
diabetes managed by a family physician with due caution.
Second, adjustment for confounding factors may be inade-
quate. The fact that our analyses were not adjusted for
factors such as educational attainment, income, and subjec-
tive assessment of health and well-being that were unexa-
mined in this study may have affected study outcomes.

Third, many of the excluded patients had low TMIG scores
and included many patients with physical and social frailty
as suggested by their higher rates of depression and social
isolation, which may have compromised the external valid-
ity of the present study. Fourth, there were not many men
who were homebound but not isolated, which may have
decreased the statistical power of our study, thereby influen-
cing our results. Finally, this was a cross-sectional study, and
it was thus difficult to make conclusive remarks on causal
relationships. As such, future studies should examine isola-
tion and homeboundness and their relationships with high-
level functional capacity in elderly diabetic patients in
a longitudinal investigation to verify causal relationships.

Conclusions

To conclude, albeit, with some of the above-mentioned limita-
tions, the present study focused on the frequency of isolation
and homeboundness in elderly diabetic patients and verified
their relationships with high-level functional capacity. This
showed that the frequency of isolation was high in both men
and women and that isolation in men and isolation+home-
boundness in men and women were significantly associated
with decline in high-level functional capacity. Thus, health
professionals should care for isolated or isolated and home-
bound elderly diabetic patients with awareness of their
increased vulnerability to decline in high-level functional

capacity.
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