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—| ABSTRACT

bjectives : A growing body of evidence links type 2 diabetes (T2D) with a neurodegenerative disease (ND)
O such as Alzheimer’s disease and Parkinson’s disease. The purpose of this study is to investigate the relation-
ship between NDs and the development of T2D by comparing the incidence of T2D in a group of various NDs
(ND group) and control group.

Methods : A population-based 10-year follow-up study was conducted using the Korean National Health In-
formation Database for 2002—2015. We used a retrospective cohort study design to investigate the association of
ND with T2D occurrence. The study population included ND (n=8,814) and control (n=37,970) groups, all aged
60 years or over. The Kaplan-Meier method was used to estimate the risk of developing T2D as a function of time.
Cox proportional hazards regression models were used to evaluate the relationship between ND and T2D.

Results : T2D was developed in a significantly higher percentage of patients in the ND group (53.6%) than in
the control group (44.7%). The ND group increased the risk of T2D (HR, 1.43; 95% CI, 1.38—1.47). About one-
third of patients in both groups were additionally diagnosed with another ND before the occurrence of T2D during
a 10-year follow-up period. When compared to those who did not have another ND during the follow-up period,
the incidence of T2D in those who were additionally diagnosed with another ND was higher in both the ND and
control groups.

Conclusions : The ND group had about 1.4 times higher risk of developing T2D than the control group. Our
results showed a positive association between ND and T2D.

KEYWORDS : Epidemiology; Cohort study; Neurodegenerative disease; Type 2 diabetes.
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Table 1. Characteristics of study subjects before and after propensity score matching (PSM)

) Before PSM After PSM
Variables
ND group (%) Control group (%) p ND group (%) Control group (%) o

Sex <0.001 0.896

Male (%) 2,117 (24.0) 274,404 (45.4) 2,117 (24.0) 9,145 (24.1)

Female (%) 6,697 (76.0) 329,856 (54.6) 6,697 (76.0) 28,825 (75.9)
Age 71.05+4.89 69.30+4.97 <0.001 71.05+4.89 70.89 +4.68 0.006
CCl-total 0.40+0.72 0.23+0.52 <0.001 0.40£0.72 0.36+£0.66 <0.001

ND, neurodegenerative disease; CCl, Charlson Comorbidity Index; p, p-value

Table 2. Person-years incidence rates of type 2 diabetes during
1.007 the follow-up period
Follow-up, . No. of
T Group Person-time Rate* 95% Cl
< 0801 years 2D
=}
§ ND 0-1 7,329.97 1,891 257.98 246.61-269.88
3 S~ 1-2 663570 544 8198 75.37-89.17
% oo \ 2—4 11,850.47 812  68.52 63.97-73.40
z B 4-6  10,521.4] 584 5551 51.18-60.20
Qo
§ 0.40 6-8 9,427.32 499  52.93 48.48-57.79
< —_ Controlgroup >8 8,552.71 396 4630 41.96-51.09
—— Neurodegenerative disease group Control 0-1 36,077.10 3,138 86.98 83.99-90.08
020, : ‘ : : : 1-2 3340076 2263 67.35 64.63-70.18
0 2 4 6 8 10
2—4 61,205.89 3,713  60.66 58.74—62.65
Years since the start of follow-up
4-6 54,615.23 2976 54.49 52.57-56.48
Fig. 1. Kaplan-Meier survival curves for type 2 diabetes-free sur- 4—8 48.882.65 2693 5509 53.05-57.21
vival in control and neurodegenerative disease groups during T ' ' ' '
the follow-up period. 72D, type 2 diabetes. >8 4387787 2210 50.37 48.31-52.51
*Incidence rates are presented per 1,000 person-years. 12D,
type 2 diabetes; Cl, confidence interval; ND, neurodegenera-
1A - oro} - five disease
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Table 3. Person-years incidence rates of type 2 diabetes during
the follow-up period between ND and confrol groups with and
without newly developed ND cases

Person-  No. of
Group Rate* 95% ClI
years 72D
Pure control® 194,276.90 11,014 56.69 55.64-57.76
Non-pure control*  83,982.60 5,979 71.19 69.41-73.02
Pure ND' 33,639.15 2,771 8237 79.36—85.50
Non-pure NDf 20,678.44 1,955 94.54 90.44-98.83

*Incidence rates are presented per 1,000 person-years; 'Pure
group mean cases without newly developed NDs; *Non-pure
group mean cases with newly developed NDs. ND, neurodegen-
erative disease; T2D, type 2 diabetes; Cl, confidence interval

1.00+

0.80

0.60

Probability of T2D-free survival

0.40-4 —— Control group without new ND diagnosis
—— Control group with new ND diagnosis
—— ND group without new ND diagnosis
ND group with new ND diagnosis
0.20

T T T T T
2 4 6 8 10

o -

Years since the start of follow-up

Fig. 2. Kaplan-Meier survival curves for type 2 diabetes-free sur-
vival in control and ND groups with and without newly devel-
oped ND cases during the follow-up period. T2D, type 2 diabe-
tes; ND, neurodegenerative disease.
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Table 4. Incidence rate of type 2 diabetes stratified by age be-
tween ND and control groups

Age ND group Control group RR' 95% CI
range 12D  Rate* 72D  Rate*
Allage 4,726 87.01 16,993 61.07 1.42  1.38-1.47
60—64 1,032 98.11 3,478 62.71 1.56  1.46—1.68
65-69 1,855 94.71 6,774 64.43 1.47  1.40-1.55
70-74 1,259 81.22 4,803 61.45 1.32  1.24-1.41
75-79 478  68.62 1,779 49.81 1.38  1.24-1.53
80< 102 58.39 159 42.10 1.39  1.07-1.79

*Incidence rates are presented per 1,000 person-years; y?=4.70,
p=0.319. ND, neurodegenerative disease; 12D, type 2 diabetes;
IRR, incidence rate ratio; Cl, confidence interval

Table 5. Adjusted hazard ratios for type 2 diabetes between
two groups among the four groups according to the presence
or absence of newly diagnosed ND

Group 1 Group 2 Group 3 Group 4
Group 1 1 1.30 1.47 1.70
(1.26-1.34) (1.41-1.53) (1.62-1.78)
Group 2 1 1.13 1.31
(1.08-1.19) (1.25-1.38)
Group 3 1 1.16
(1.09-1.23)

Group 4 1

Group 1 is a control group without newly diagnosed ND; Group
2 is a control group with newly diagnosed ND; Group 3 is a ND
group without newly diagnosed ND; Group 4 is a ND group with
newly diagnosed ND. ND, neurodegenerative disease
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