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<Table 1> General Characteristics of the Subjects

(N=130)
Variables Categories n (%) MeanESD
Age (yr) 65~69 45 (34.6) 71.8+4.3
=70 85 (65.4)
Gender Male 77 (59.2)
Female 53 (40.8)
Cohabitation type Alone 48 (36.9)
Not alone 82 (63.1)
Educational level None 18 (13.8)
Elementary school 41 (31.6)
Middle school 28 (21.6)
High school 29 (22.3)
> College 14 (10.7)
Economic status Good & fair 61 (46.9)
Poor 69 (53.1)
Occupation No 79 (60.8)
Yes 51 (39.2)
Smoking history No 59 (45.4)
Yes 71 (54.6)
Drinking history No 61 (46.9)
Yes 69 (53.1)
Exercise No 24 (18.5)
Yes 106 (81.5)
Type of exercise Aerobic 103 (97.2)
Anaerobic 2 (1.9
Both 1 (0.9
Diet No 50 (38.5)
Yes 80 (61.5)

Note. SD=Standard deviation.
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<Table 2> Disease related Characteristics of the Subjects

(N=130)
Variables Categories n (%) Mean*=SD
Duration of DM <5 13 (10.0) 15.78£10.92
(yr) 5~10 42 (32.3)
11~20 43 (33.1)
>21 32 (24.6)
DM treatment OHA 93 (71.5)
OHA +Insulin 34 (26.1)
Insulin 2 (1.53)
None 1 (0.77)
DM Complication®  Retinopathy 39 (30.0)
Nephropathy 119 (91.5)
Comorbidity™ Hypertension 110 (84.6)
Dyslipidemia 116 (89.2)
Cardiovascular disease 31 (23.8)
Cerebrovascular disease 11 (8.5)
Others 108 (83.1)
BMI (kg/m’) <185 1 (0.8 25.76+3.30
185~22.9 20 (15.4)
23~24.9 37 (28.5)
>25 72 (55.4)
HbAlc (%) <7.0 40 (35.1) 76211.28
=7.0 74 (64.9)
Missing data 16 (12.3)
Foot status™ Dry 34 (26.2)
Callus 34 (26.2)
Crack 11 (85)
Cold 7 (5.4)
Deformation 3 (2.3)
Signs of infection 1 (0.8)
Amputation 1 (0.8)
Ulcer 0 (0)
Ulcer history 14 (10.8)
Note. DM-=Diabetes mellitus; OHA=Oral hypoglycemic agent; BMI=Body mass index;

SD=Standard deviation; “Multiple responses.
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<Table 3> Status of Diabetic Peripheral Neuropathy

(N=130)
DPN
Variable Categories No (n=89) Yes (n=41) MNSI
n (%) Mean®=SD  range
DPN Dx No 89 (68.5) 1.75+177 0~13
Yes 41 (61.5) 4.71£2.28
DPN Dx type  Doctor 32 (78.0)
MNSI 9 (22.0)
MNSI 0~2 62 (69.7) 7 (17.0)
3~6 27 (30.3) 25 (61.0)
=7 0 (0) 9 (22.0)
Medication No 15 (36.6) 4.33*£2.44
for DPN Yes 26 (634) 4.92+2.21

Note. Dx=Diagnosis; MNSI=Michigan neuropathy screening instrument; SD=Standard deviation;
DPN=Diabetic peripheral neuropathy.

<Table 4> Symptom of Diabetic Peripheral Neuropathy

(N=130)

Variable Categories n (%)
Symptom of DPN* Numbness 65 (50.0)
Prickling 37 (28.5)

Burning 37 (285)

Hypersensitivity 27 (20.8)

Hypoesthesia 1 (0.8)

Nocturnal exacerbation 52 (40.0)

Note. DPN=Diabetic peripheral neuropathy; *Multiple responses.
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<Table 5> Diabetic Peripheral Neuropathy according to General

Characteristics
(N=130)
DPN
Variables Categories No (n=89) Yes (n=41) x?2 ort (p
n (%)

Age (yr) 65~69 32 (71.1) 13 (28.9)
0.224 (.636
=70 57 (67.1) 28 (32.9) ( )

Gender Male 47 (61.0) 30 (39.0)
4819 (028
Female 42 (79.2) 11 (20.8) (028)

Cohabitation type Al 34 (70.8 14 (29.2
one (108) (292) 1 198 (656)

Not alone 55 (67.1) 27 (32.9)

Educational level None 15 (83.3) 3 (16.7)

Elementary school 27 (65.9) 14 (34.1)
Middle school 23 (82.1) 5 (17.9) 0.603 (.107)

High school 16 (55.2) 13 (44.8)

> College 8 (57.1) 6 (42.9)
Economic status  Good & fair 46 (75.4) 15 (24.6) 2570 (109)

Poor 43 (62.3) 26 (37.7) '

Occupation N 51 (64.6 28 (354
© (646) (3541 192 (233)

Yes 38 (74.5) 13 (25.5)

Smoking history  No 48 (81.4) 11 (18.6)
8.319 (.004
Yes 41 (57.7) 30 (42.3) ( )

Drinking history N 46 (75.4 15 (246
© (15:4) (246) ) <20 (100

Yes 43 (62.3) 26 (37.7)
Exercise No 11 (45.8) 13 (54.2) 6.980 (00)

Yes 78 (73.6) 28 (264) '

Diet No 36 (72.0) 14 (28.0)
0.471 (492
Yes 53 (68.2) 27 (33.8) ( )

Note. DPN=Diabetic peripheral neuropathy.
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<Table 6> Diabetic Peripheral Neuropathy according to Disease related

Characteristics
(N=130)
DPN
Variable Categories No (n=89) Yes (n=41) x? ort (p
Mean®SD or n (%)
BMI (kg/m’) 25.8213.40 25.63*£3.10  0.303 (.762)
Duration of
DM (yr) 12171821 236111202 -6.333 (<.001)
DM treatment  QHA 70 (75.3) 23 (24.7)  9.721 (008)*
OHA +Insulin 16 (47.1) 18 (52.9)
Insulin 2 (100) 0 (0)
No 1 (100) 0 (0)
DM Retinopathy ~ No 73 (80.2) 19 (19.8) 19.423 (<.001)
complication” Yes 16 (41.0) 23 (59.0)
Nephropathy  No 10 (90.9) 1(9.1) 2.804 (.094)
Yes 79 (66.4) 40 (33.6)
Comorbidity®  Hypertension No 17 (85.0) 3 (15.0) 2.99% (.116)
Yes 72 (65.5) 38 (34.5)
Dyslipidemia No 9 (64.3) 5 (357) 0.127 (764)
Yes 80 (69.0) 36 (31.0)
CCVD No 64 (71.1) 26 (289)  0.951 (.329)
Yes 25 (62.5) 15 (37.5)
HbAlc (%) 7461120 7.99%1.38 -2.045 (.043)

Note DPN=Diabetic peripheral neuropathy; DM=Diabetes mellitus; OHA=Oral hypoglycemic agent;
BMI=Body mass index; SD=Standard deviation, CCVD=Cerdio—cerebro vascular disese; “Multiple
responses; |Fisher’s exact test.
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<Table 7> Relationship between Diabetic Peripheral Neuropathy and Balance

Impairment
Diabetic Peripheral Neuropathy
No Yes MNSI
n (%) Mean+SD
Balance impairment  No 21 (23.6) 3 (7.3) 1.83+2.14
Yes 68 (76.4) 38 (92.7) 2.8812.40
2% ort (p 4.941 (.028) -1.963 (.052)

Note. MINSI=Michigan neuropathy screening instrument; SD=Standard deviation
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<Table 8> Relationship between Diabetic Peripheral Neuropathy and Risk of Falls

Diabetic Peripheral Neuropathy

No Yes MNSI
n (%) Mean *+SD
Risk of falls No 71 (79.8) 22 (53.7) 2.241+2.23
Yes 18 (20.2) 19 (46.3) 3.8112.40
x? ort (p 9.402 (.002) -3.555 (.001)

Note. MNSI=Michigan neuropathy screening instrument; SD=Standard deviation.
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<Tahle 9> Relationship between Diabetic Peripheral Neuropathy and Depression

Diabetic Peripheral Neuropathy

No Yes MNSI
n (%) Mean =+ SD
Depression No 46 (51.7) 22 (53.7) 2211227
Yes 43 (48.3) 19 (46.3) 3.21£2.40
x? ort (p 0.044 (.834) -2.449 (.016)

Note MINSI=Michigan neuropathy screening instrument; SD=Standard deviation.
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Abstract

The Relationship between
Diabetic Peripheral Neuropathy and
Balance Impairment, the Risk of Falls and Depression

in Elderly Patients with Type 2 Diabetes Mellitus

Kim, Sok Young
Department of Nursing
Graduate School of Jeju National University

(Supervised by professor Suyoung Choi)

This study was conducted to examine the prevalence of diabetic peripheral
neuropathy in elderly patients with type 2 diabetes mellitus, to identify the
relationship between diabetic peripheral neuropathy and balance impairment,
risk of falls, and depression.

Data were collected from 130 elderly patients with type 2 diabetes mellitus,
who visited the department of endocrinology as outpatients in a university
hospital located in Jeju City, from May 23 to September 11, 2017 using the
structured questionnaire and the physical examination.

The tools used in this study included a structured questionnaire for the
subjects’ general and disease related characteristics, the Michigan Neuropathy
Screening Instrument questionnaire for diabetic peripheral neuropathy, the
unipedal stance test for balance impairment, the simple screening test for the

risk of falls, and the Geriatric Depression Scale (GDS) Short Form Korea
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Version for depression.

The collected data were analyzed using descriptive statistics, chi-square
test, and independent t-test.

The following are the results of this study:
1) The age of the subjects was 71.8£4.2 years old, and the gender of the
subjects was male 59.2%, female 40.8%, and those HbAlc level was
7.6211.28%, and the duration of diabetes mellitus (DM) was 15.71710.9 years.
The number of subjects with diabetic peripheral neuropathy was 41 (31.5%)
and scored 4.71+£2.28 points on average in the MNSIL 26 (63.4%) of them
were taking drugs for diabetic peripheral neuropathy. The number of those
without diabetic peripheral neuropathy was 89 (68.5%) and scored 1.75£1.77
points on average in the MNSIL 27 (30.3%) of those without peripheral
neuropathy were suspected of having diabetic peripheral neuropathy. Major
diabetic peripheral neuropathy symptoms reported by the subjects were found
in the following order: numbness (50.0%5), nocturnal exacerbation (40.0%),
burning (28.5%), prickling (28.5%), hypersensitivity (20.8%), hypoethesia
(0.8%).
2) In the subjects’ general and disease related characteristics, there were
significant differences with diabetic peripheral neuropathy in gender ( x ? =4.819,
p=.028), smoking history (x?2? =8.319, p=.004), exercise (x?2? =6.980, p=.008),
duration of DM (t=-6.333, p<.001), DM treatment ( x ? =9.721, p=.008), diabetic
retinopathy (x? =19.423, p<.001), and HbAlc (t=-2.045, p=.043).
3) While there were significant differences in the existence of balance
impairment depending on diabetic peripheral neuropathy (x? =4.941, p<.028),
the MNSI score did not show significant differences depending on balance
impairment (t=-1.963, p=052).
4) There were significant differences in the existence of the risk of falls

depending on diabetic peripheral neuropathy ( x > =9.402, p<.002), and the MNSI
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score also showed significant differences depending on the risk of falls
(t=-3.555, p=001).

5) While there were no significant differences in the existence of depression
depending on diabetic peripheral neuropathy (x? =0.044, p=834), the MNSI
score showed significant differences depending on depression (t=-2.449,
p=016), and the depression group’ s MNSI score was significantly higher than

the non-depression group’ s.

Based on the findings above, it would be needed to diagnose peripheral
neuropathy early for elderly patients with a long duration of diabetes
mellitus, assess symptoms periodically, and provide an active nursing
intervention to alleviate symptoms and prevent disease from worsening. More
importantly, comprehensively assessing balance impairment, the risk of falls,
and depression, which are related to diabetic peripheral neuropathy, and
providing a suitable intervention to prevent or ease them would improve not
only diabetic elderly patient’s mental and physical health but also their

quality of life.

Keywords: diabetic peripheral neuropathy, balance impairment, risk of falls,

depression
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