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Purpose: This study aimed to evaluate the effects of a case management program for 
diabetics, using a pre-post comparison design. Materials and Methods: The study 
population comprised 6007 diabetics who received case management intervention in 
2006 and were sampled nationwide in Korea. Before and after the intervention, the 
study population answered questions regarding their knowledge of diabetes, self-
management ability, and health behaviors. Body mass index (BMI) was also calcu-
lated. Healthcare service utilization for diabetes was extracted from health insurance 
claim data from 2005 to 2007. Results: The case management program significantly 
improved the study population’s knowledge of diabetes and ability to self-manage 
nutrition, blood glucose monitoring, foot and oral care, and medications. This pro-
gram also significantly changed the study population’s health behaviors regarding 
smoking, alcohol drinking, and exercise, and BMI was positively affected. In the 
over-serviced subgroup, there was a significant decrease in the number of consulta-
tions (mean=7.0; SD=19.5) after intervention. Conversely, in the under-serviced sub-
group, there was a significant increase in the number of consultations (mean=3.2; 
SD=7.9) and the days of prescribed medication (mean=66.4; SD=120.3) after inter-
vention. Conclusion: This study showed that the case management program led the 
study population to improve their knowledge, self-management ability, health behav-
iors, and utilization of health care. It is necessary in future studies to evaluate the ap-
propriateness of healthcare usage and clinical outcome by using a control group to 
determine the direct effectiveness of this case management program.
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INTRODUCTION

Diabetes is a major, growing health problem in the Korean population, due to its 
increased morbidity, mortality, and economic costs. Diabetes has been ranked as 
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of contacts or to extend or shorten the length of the interven-
tion by 1 week, depending on patient needs. The average 
length of the intervention program was 10.7 weeks (SD= 
4.9), and 72.9% of patients received the interventions for 
7‒13 weeks. Of 413 case managers, including 33 nurses 
and 177 social workers, only 52.1% had qualifications re-
lated to the job. The detailed structure and process of case 
management, such as the selection and assessment of sub-
jects, selection of case management issues, intervention, and 
evaluation were described in a previous study.6

Study design and subjects
We adopted a pre-post design to estimate the effects of the 
case management program between baseline and post-in-
tervention. 

In Korea, national health insurance is a social insurance 
scheme. All Koreans join a national insurance program as a 
form of health insurance or medical aid. All medical institu-
tions have also been registered with the medical insurance 
program. After treatment of diseases that are covered by na-
tional health insurance, the medical institutions (hospitals 
or private clinics) submit insurance claims to the Health In-
surance Review & Assessment Service (HIRA). Then, fol-
lowing review and assessment of these claims, HIRA makes 
payments to the healthcare institutions. These data from 
HIRA were shared with NHIS. 

There were 985707 diabetic patients in the NHIS data-
base in 2006. Of them, 6519 subjects were selected as an 
intervention group by case managers using a convenience 
sampling, and these subjects received the case management 
program from January 2006 to December 2006. Among 
these subjects, 401 did not complete the intervention pro-
gram of diabetic case management, and 111 did not main-
tain eligibility for two years over the observation period. 
Therefore, 6007 subjects were selected as the study popula-
tion. Inclusion criteria for the study population were de-
fined to include those who were diagnosed with diabetes in 
the NHIS database, had completed the intervention pro-
gram, and had maintained eligibility for national health in-
surance for two years. 

Based on the International Classification of Diseases-10, 
data for patients with codes E10 (insulin-dependent diabe-
tes mellitus), E11 (non-insulin-dependent diabetes melli-
tus), E12 (malnutrition-related diabetes mellitus), E13 (other 
specified diabetes mellitus), and E14 (unspecified diabetes 
mellitus) were extracted from the NHIS claim database and 
health check-up database.

Korea’s fifth leading cause of death after cancer, cerebro-
vascular diseases, cardiovascular diseases, and suicide, with 
a mortality rate of 21.5 per 100000 people in 2011.1 Diabe-
tes-related medical expenditures accounted for 19.2% of all 
medical expenditures funded through the National Health In-
surance Service (NHIS) in Korea in 2003.2 Thus, diabetes is 
not only a serious public health problem, but also a major 
burden for the national health insurance budget in Korea.

However, diabetes management in Korea is generally 
poor. Only 16.8% of Korean patients with diabetes reported 
self-monitoring their blood glucose, and about 40% had sub-
optimal glycemic control.3 In addition, about half (52.9%) of 
patients with diabetes in Korea sought medical attention ev-
ery year.2

In order to provide information on how patients could 
manage their diabetes, a case management program for dia-
betes was launched in 2002 as a pilot project, was adopted as 
a full program in 2004, and has been extended nationwide in 
Korea since 2006. The program provides chronically ill pa-
tients with guidance and advice on how to manage their con-
ditions and use healthcare services appropriately. It aims to 
help consumers make better-informed decisions when prac-
ticing self-management activities and using healthcare ser-
vices. The program also aims to prevent diabetic complica-
tions and excess costs due to unreasonable use of healthcare 
services.4,5

Recently, the hypertension case management program of 
the NHIS was evaluated and found to improve lifestyle and 
reduce blood pressure within the case management group.6 
However, the case management program for diabetes was 
not evaluated. We aimed to estimate the changes in knowl-
edge of diabetes, self-management skills, health behaviors, 
body mass index (BMI), and changes in healthcare service 
utilization in order to evaluate the effects of this case man-
agement program for people with diabetes. 

MATERIALS AND METHODS

Structure and process of the NHIS case management 
program for diabetes
Interventions were carried out using a 12-week plan for 
complex patients, consisting of four visits and two telephone 
calls, or an 8-week plan for under-serviced and uncompli-
cated patients, which consisted of three contacts made by 
visits or telephone calls. However, the instruction manual 
allowed case managers to increase or decrease the number 
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2005 to December 31, 2007, based on the dates during 
which patients visited the clinics. The observation period 
differed in individual cases according to the days on which 
patients commenced the case management program, and 
data were therefore collected and computed individually. If 
a patient began the program on May 4, 2006, claims data 
were collected for that patient during the period from May 
4, 2005 to May 3, 2006 for the pre-intervention observation 
and from May 4, 2006 to May 3, 2007 for the post-inter-
vention observation. The dates of patients’ initial visits for 
the case management program ranged from January 10, 
2006 to December 29, 2006. Indicators of healthcare ser-
vices utilization for diabetes were the number of ambulatory 
consultations, days of medication prescribed, and medical 
expenses in one year. Ambulatory consultations were con-
sultations with doctors in a single year, occurring in medical 
clinics, outpatient departments in hospitals, and community 
health centers. Days of prescribed medication were the cu-
mulative days of medication prescribed by doctors in one 
year. Medical expenses were the total expenses covered by 
the National Health Insurance Medical Benefit Scheme, the 
Pharmaceutical Benefit Scheme, and the Medical Treat-
ment Material Benefit Scheme in one year, including co-
payments.

We classified the study population into three subgroups 
according to the number of ambulatory consultations and 
days of medication prescribed per year before intervention. 
Based on the previous study,7 the under-serviced subgroup 
had 3‒11 consultations per year, the over-serviced subgroup 
had more than 27 consultations, and the others were the 
“average” subgroup, regardless of the days of medication 
prescribed per year.

Data analysis
Statistical analyses were performed using SAS software 
(ver. 9.1, SAS Institute, Cary, NC, USA). First, we present-
ed the general characteristics of the study population and 
the general population under national health insurance. 
Next, a paired t-test was used for pre/post comparisons with-
in each group, and the McNemar test was used for ordinary 
variables. A p value <0.05 was considered statistically sig-
nificant.

   
Ethics statement
This study was reviewed and approved by the Faculty [of 
Health Sciences] Human Ethics Committee at La Trobe 
University (FHEC07/147).

Data collection
Data for the pre-post questionnaire and the utilization of 
healthcare services were extracted from the NHIS adminis-
trative system. The questionnaire concerned demographic 
information, knowledge of diabetes, self-management ac-
tivities, health behaviors, height, and weight. Demographic 
information consisted of gender, age, place of residence, 
marital status, education level, and insurance type. Knowl-
edge of diabetes was assessed with ten items (Supplementa-
ry Table 1, only online); these questions were designed to 
evaluate patient knowledge of diabetes and its management. 
Total scores for knowledge of diabetes ranged from 1 to 10. 
Each question was scored as 1 for a correct answer and 0 
for a wrong or “don’t know” answer. Self-management ac-
tivities included nutrition management, monitoring blood 
glucose, foot care, oral care, and medication management 
(Supplementary Table 2, only online). Fifteen items were 
used to evaluate patients’ abilities to self-manage in five do-
mains: nutritional management (four items), monitoring 
blood glucose (three items), foot care (three items), oral care 
(two items), and medication management (three items). 
Each self-management question was scaled using a five-
point Likert-type scale, with 5 indicating “always,” 4 indi-
cating “often,” 3 indicating “half of the time,” 2 indicating 
“sometimes,” and 1 indicating “never.” However, for one 
question (“Do you take any snacks between meals?”), the 
scale for nutritional management was reversed, with 1 indi-
cating “always” and 5 indicating “never.” Health behaviors 
included smoking, alcohol consumption, and exercise. To 
assess the subjects’ health behaviors, three questions were 
asked about smoking, alcoholic drinking, and regular exer-
cises. Height and weight were also recorded to allow cal-
culation of BMI. BMI (unit: kg/m2) was classified into five 
categories, according to the criteria of WHO Western Pa-
cific Region: underweight (BMI <18.5), normal or healthy 
weight (BMI 18.5‒23.0), overweight (BMI 23.0‒25.0), 
obese I (BMI 25.0‒30.0), and obese II (BMI >30.0). This 
questionnaire was first developed in 2002 by a research 
and development team that included 19 Korean professors, 
including representatives from medicine, nursing, and pub-
lic health. After the developed questionnaire had been used 
for a year with diabetic patients in the NHIS case manage-
ment program, it was validity-tested for content and reli-
ability.7

To evaluate changes in the utilization of healthcare ser-
vices, NHIS claims data were extracted from the health in-
surance claim database during the period from January 1, 
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Changes in scores for knowledge and management of di-
abetes are shown in Table 2. Knowledge scores increased 
from 5.66 (SD=2.54) at baseline to 8.35 (SD=1.94) after the 
intervention (p<0.001). Nutrition scores also increased from 
14.07 to 15.46 (p<0.001). The self-monitoring score for 
blood glucose increased significantly from 6.75 (SD=3.35) 
to 8.30 (SD=3.28; p<0.001). The foot care score increased 
from 9.42 (SD=3.16) to 11.52 (SD=2.52; p<0.001). The oral 
care score increased from 5.74 (SD=2.04) to 6.50 (SD=1.88; 
p<0.001). The score for self-management of medication in-
creased significantly from 12.18 (SD=3.81) to 13.00 (SD= 
3.40; p<0.001). 

The proportion of daily smokers was 35.8% in males and 
3.4% in females at baseline, and 2.5% of males (n=70, 7.1% 

RESULTS
 

General characteristics of the subjects are shown in Table 1; 
54% were females, and the mean age was 60.4 (SD=9.2) 
years. Most subjects were married (83.2%), and education 
levels varied: 11.5% had no education, 29.6% graduated 
from elementary school, 20.3% graduated from middle 
school, 28.0% graduated from high school, and only 8.1% 
were at the tertiary level. The residency demographics of the 
study population were metropolitan (39.6%), city (42.5%), 
and rural (17.9%). In addition, 45.5% of the study popula-
tion remembered their blood glucose level at diagnosis, and 
43.9% had diabetic complications.

Table 1. General Characteristics of the Study Population

Variables
Study population Total population under the NHIS 

(aged over 25, n=32,314,298) %n %
Basedon NHIS database 6007 100.0 100.0
    Gender
        Male 2762   46.0   49.6
        Female 3245   54.0   50.4
    Age
        <40   159     2.6   39.4
        40‒49   650   10.8   25.5
        50‒59 1612   26.8   16.7
        60‒69 2818   46.9   10.9
        ≥70   768   12.8     7.5
    Married status
        Single     57     1.0   15.6
        Married 5000   83.2   71.6
        Divorced     72     1.2     3.6
        Widowed   793   13.2     9.2
        Others     85     1.4 -
    Type of insurance
        Self-employed insured 2671   44.5   41.1
        Employee insured 3336   55.5   55.4
        Medical aid - -     3.6
    Place of residence
        Metropolitan city 2380   39.6   45.9
        City 2555   42.5   44.5
        Rural 1072   17.9     9.6
Based on questionnaire survey at baseline
    Awareness*
        Know 2543   45.5
        Do not know 3047   54.5
    Complication†

        Have 1081   43.9
        Do not have 1379   56.1

NHIS, National Health Insurance Service.
*Awareness: Do you remember your blood glucose levels at initial diagnosis?
†Complication: Do you have diabetic complications? If you do, what diseases do you have?
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ter intervention (males: p<0.001; females: p<0.001). The 
proportion of obese I and obese II patients significantly de-
creased from 33.5% to 31.4% (obese I) and from 2.6% to 
2.3% (obese II) in men and from 38.3% to 35.4% (obese I) 
and from 5.2% to 4.9% (obese II) in women after the inter-
vention (males: p<0.001; p<0.001) (Figs. 1 and 2).

Of the three subgroups, the usages of diabetic-specific 
healthcare services among two of the subgroups were con-
trary to each other (Table 4). In the under-serviced sub-
group, there was a significant increase in the number of con-
sultations (mean=3.2; SD=7.9), days of prescribed medi-
cation (mean=66.4; SD=120.3), and medical expenses 
(mean=287800 KRW; SD=881400 KRW) after intervention 
(all p<0.001). Conversely, in the over-serviced subgroup, 
there was a significant decrease in the number of consulta-
tions (mean=7.0; SD=19.5) and medical expenses (mean= 

of male smokers) and 0.2% (n=8, 7.1% of female smokers) 
of females had stopped smoking after intervention (males: p 
<0.001; females: p=0.005). The proportion of alcoholic drink-
ers among men was greater than among women (51.0% of 
males, 8.3% of females) at baseline. The percentage abstain-
ing from alcohol drinking was 4.7% in males (n=130, 9.3% 
of male drinkers) and 1.1% in females (n=37, 13.8% of fe-
male drinkers) after intervention (males: p<0.001; females: 
p<0.001). The proportion of those who exercised increased 
from 64.6% to 78.7% in males (p<0.001) and from 56.6% to 
78.7% in females (p<0.001) after intervention. About half 
(n=1121) of the study population who did not exercise start-
ed to do regular exercise after the intervention (Table 3).

BMI was significantly reduced from 24.13 kg/m2 (SD= 
2.85) to 23.98 kg/m2 (SD=2.78) in males and from 24.60 
kg/m2 (SD=3.25) to 24.46 kg/m2 (SD=3.17) in females af-

Table 2. Comparison of Knowledge and Management for Diabetes at Baseline and after Intervention
Classification n At baseline After intervention Differences p value
Knowledge about diabetes 6007   5.66±2.54 8.35±1.94 2.69±2.41 <0.001
Diabetic management
Nutrition 5808 14.07±2.87 15.46±2.38 1.39±2.05 <0.001
Self-monitoring of blood glucose 5398   6.75±3.35   8.30±3.28 1.55±2.06 <0.001
Footcare 5789   9.42±3.16 11.52±2.52 2.11±2.40 <0.001
Oral care 5779   5.74±2.04   6.50±1.88 0.75±1.26 <0.001
Medication 5662 12.18±3.81 13.00±3.40 0.81±2.28 <0.001

p values from paired t-test.

Table 3. Comparison of Health Behaviors at Baseline and after Intervention

At baseline After intervention Total (%)
Gender

Male (%) Female (%)

Smoking

Total     5966 (100.0)   2747 (100.0)   3219 (100.0)
Non smoker Non smoker   4870 (81.6) 1763 (64.2) 3107 (96.5)
Non smoker Smoker
Smoker Non smoker     78 (1.3)   70 (2.5)     8 (0.2)
Smoker Smoker   1018 (17.1)   914 (33.3) 104 (3.2)

p value <0.001 <0.001 0.005

Alcoholic drinking

Total     5966 (100.0)   2747 (100.0)   3219 (100.0)
Non drinker Non drinker   4273 (71.6) 1330 (48.4) 2943 (91.4)
Non drinker Drinker     24 (0.4)   16 (0.6)     8 (0.2)
Drinker Non drinker   167 (2.8) 130 (4.7)   37 (1.1)
Drinker Drinker   1502 (25.2) 1271 (46.3) 231 (7.2)

p value <0.001 <0.001 <0.001

Exercise

Total     5994 (100.0)   2756 (100.0)   3238 (100.0)
No exercise No exercise   1262 (21.1)   521 (18.9)   741 (22.9)
No exercise Do exercise   1121 (18.7)   455 (16.5)   666 (20.5)
Do exercise No exercise   152 (2.5)   66 (2.4)   84 (2.7)
Do exercise Do exercise 3459 (7.7) 1714 (62.2) 1745 (53.9)

p value <0.001 <0.001 <0.001
p values from the McNemar test.
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program was working and to show its effects by estimating 
changes in diabetics’ knowledge, self-management ability, 
health behaviors, such as smoking, alcoholic drinking, or 
exercise, BMI, and the utilization of healthcare services for 
diabetes.

First, the NHIS case management program improved pa-
tients’ knowledge and self-management abilities for nutri-

602100 KRW; SD=2540200 KRW) after intervention (all 
p<0.001).

DISCUSSION

Our aim was to provide evidence as to how well the current 

Fig. 1. Distribution of body mass index at baseline and after intervention for males. There was a statistical significance between the two intervals in the 
McNemar test (χ2=78.62; df=10; p<0.001; n=2752).

Fig. 2. Distribution of body mass index at baseline and after intervention for females. There was a statistical significance between the two intervals in the 
McNemar test (χ2=132.23; df=10; p<0.001; n=3236).

Table 4. Comparison of Healthcare Utilization for Diabetic Specific Services at Baseline and after Intervention
Group At baseline After intervention Differences p value

Total (n=6007)
No. of consultations   13.8±14.7   13.4±13.5  -0.4±11.3 0.021
Days of medication prescrib   207.3±149.9   228.7±149.4    21.4±124.9 <0.001
Medical expenses (1000 KRW)     789.7±1424.3     877.5±1481.6      87.8±1396.4 <0.001

Under-serviced 
  group (n=2277)

No.of consultations   4.6±3.9   7.8±8.4  3.2±7.9 <0.001
Days of medication prescrib   85.6±99.5   152.0±140.6    66.4±120.3 <0.001
Treatment amount (1000 KRW)   248.2±513.0   536.0±109.5  287.8±881.4 <0.001

Average group 
  (n=2712)

No. of consultations 15.0±4.8 14.2±8.4 -0.8±7.8 <0.001
Days of medication prescrib   288.1±115.5   280.4±126.8     -7.7±110.5 <0.001
Treatment amount (1000 KRW)   762.6±484.6   941.4±112.0    178.8±1013.1 <0.001

Over-serviced group 
  (n=1018)

No. of consultations   31.1±26.0   24.1±23.3   -7.0±19.5 <0.001
Days of medication prescrib   263.9±145.6   262.3±152.8     -1.6±141.0 0.720
Treatment amount (1000 KRW)   2073.5±2908.0   1471.4±2512.8   -602.1±2540.2 <0.001

p values from paired t-test.
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remained unchanged in the lay-led self-management pro-
grams heavily promoted by the UK Department of Health 
as part of a drive to reduce usage of acute healthcare servic-
es.16-19 Foster, et al.20 and Griffiths, et al.21 argued that if lay-
led self-management programs aim to reduce healthcare re-
source usage, there is insufficient evidence to justify wide-
spread lay-led self-management interventions. However, 
the NHIS case management program encouraged using 
healthcare services for diabetes, particularly for patients 
with under-average or average service usage in the short 
term. This difference between the studies may result from 
differences in the participants. Most Korean participants 
were under-serviced (37.9%) and average-serviced patients 
(45.1%); however, the participants in Berg and Wadhwa’s14 
study were high users of inpatient services due to the health 
plan’s selection of patients with the most severe cases of di-
abetes.

Case management generally aims to provide cost efficient 
and effective care through the coordination of required ser-
vices. The Case Management Society of America defines 
case management as “a collaborative process, which as-
sesses, plans, implements, coordinates, monitors and evalu-
ates options and services to meet an individual’s health 
needs through communications and available resources to 
promote quality and cost-effective outcome.”22 In the same 
manner, the NHIS case management program provides the 
chronically ill with information and guidance on how to 
manage their conditions and use healthcare services appro-
priately. It aims to help consumers make better-informed 
decisions for choosing healthcare services and practicing 
self-management. The ultimate goal of this program is to 
prevent or delay disease complications and excess costs.5,7 
Meanwhile, the practice of case management depends large-
ly on the type and structure of the organization that operates 
the program and varies across the health and social care 
sectors.23,24 In the UK, case management is mainly a com-
munity-based model, while a hospital-based model is pre-
dominant in the US.25 However, the case management pro-
gram of the NHIS is different from those of other countries 
in its practice and personnel. First, this program is a virtual 
patient-support program, which was intended to promote 
healthy behaviors, encourage rational use of healthcare ser-
vices, and reduce healthcare costs. The content and ap-
proaches of the NHIS case management program are closer 
to self-management interventions than to case management, 
and its clients are typically living in the community and are 
not highly complex patients. Case managers set a care plan 

tion, blood glucose monitoring, foot care, oral care, and med-
ication. These findings are consistent with previous studies, 
which found that supporting patients with diabetes pro-
duced positive health outcomes. Fan and Sidani8 concluded 
from a meta-analysis that diabetes self-management educa-
tion interventions were effective in improving knowledge, 
behavior, and metabolic control outcomes in adult patients 
with type-2 diabetes. Norris, et al.9 reported from their sys-
tematic review that self-management training in type-2 dia-
betes had short-term positive effects of less than six months 
for knowledge, frequency, and accuracy of self-monitoring 
blood glucose, self-related dietary habits, and glycemic 
control. Lim, et al.10 reported that better-educated patients 
were more likely to monitor their blood glucose. 

Second, this program reduced smoking and alcohol drink-
ing rates and increased exercise rates significantly, in addi-
tion to significantly reducing BMI. Deakin, et al.11 had the 
same results as this study and showed that an expert-patient 
program in the UK made significant improvements in phys-
ical activity levels, BMI, and waist circumference when 
compared with control patients. People who are obese and 
exercise are more likely to make a greater change in BMI 
than those who are not obese or who do not exercise. How-
ever, Glasgow’s study showed that BMI was not signifi-
cantly different between intervention and control,12 and 
Norris, et al.13 found insufficient evidence for determining 
the effectiveness of disease management on BMI. Though 
the change in BMI has statistical significance, it is difficult 
to determine whether this small change has public or clini-
cal significance, as this study is a pre-post comparison and 
has a large sample size. In order to overcome this weak-
ness, it is necessary to compare the outcome of the inter-
vention group with a control group. 

Third, this program affected healthcare utilization. The 
use of diabetic-specific services by the over-serviced sub-
group decreased significantly after the interventions, while 
the under-serviced subgroup showed a significant increase 
in utilization. International evidence for the impact of pro-
grams on the utilization of healthcare services is inconsis-
tent. Several previous studies demonstrated a reduction in 
medical service utilization. A Spanish diabetes self-man-
agement program showed fewer emergency room visits 
and a trend towards fewer visits to physicians at 6 months.14 
Additionally, Berg and Wadhwa15 suggested that providing 
diabetes disease management in a community-based setting 
was associated with a substantial reduction in medical-ser-
vice utilization. However, utilization of healthcare services 
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and prospective trials in order to evaluate the appropriate-
ness of healthcare usage and clinical outcome which will in 
turn show the direct effectiveness of a case management 
program by including a control group. 
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Supplementary Table 1. Patients’ Responses to Knowledge about Diabetes
At baseline (%) After intervention (%)

True False Don’t know True False Don’t know

1 If diabetes is not controlled, you are likely to
  suffer from colds, tuberculosis & other diseases 54.4 39.2 6.4 89.0 8.1 2.1

2 If a diabetic patient suffers from colds or stress,
  his/her blood sugar levels are increased 67.0 28.2 4.8 93.0 5.3 1.7

3 Psychological strain is one of the causes of
  diabetes 70.3 25.5 4.2 92.3 5.6 2.0

4 Egg yolk is a good food source for diabetic
  patients 50.5 40.5 9.1 16.6   74.3 9.0

5
You can suffer numbness or sensory loss in hands
  & feet, or experience neuropathy symptoms such
  as diabetes complications

68.2 27.3 4.5 91.3 6.7 2.0

6 Elevated blood glucose levels over a long period
  of time can lead to visual disorders 79.1 18.1 2.8 94.5 4.5 1.0

7 It is better for diabetic patients to frequently take
  snacks rather than have three meals a day 41.6 53.1 5.3 15.6   80.3 4.1

8 My ideal weightis (  ) kg 30.1 60.1 9.8 58.9   27.2 14.0

9

If you have cold sweats, palpitations, hunger,
  tiredness, trembling of hands, or headache after
  taking medication including insulin, you should
  take sugar as soon as possible

65.6 29.6 4.7 90.8  7.0 2.2

10 Normal fasting blood sugar level is (  ) mg/dL 37.9 53.1 9.0 70.7 21.0 8.3
The correct answer for No. 4 and No. 7 is  false and the correct answer for the others is true. Each correct answer corresponds to a score of 1, and “wrong 
answer” and “Don’t know” correspond to 0.



Supplementary Table 2. Patients’ Responses to Nutrition Management Test Items (Unit: %)
At baseline After intervention

Never Some 
times Half Often Always Never Some 

times Half Often Always

Nutrition 
(n=5808)

Do you take your meals at 
  arranged times?   3.4 14.1 25.0 37.2 20.3   0.6   3.9 18.2 49.7 27.6

Do you take your meals 
  without skipping them?   1.8   9.6 21.2 41.3 26.1   0.3   2.9 14.1 48.8 33.9

Do you take any snacks 
  between meals?   8.5 34.7 29.8 21.5   5.4   9.2 45.6 27.0 14.2   4.0

Do you take meals fixed 
  amounts?   3.3 13.1 29.4 38.5 15.7   0.8   4.1 20.2 52.8 22.1

Monitoring 
(n=5398)

Do you monitor according to 
  the instructed frequency? 32.8 27.9 17.0 15.4   6.9 32.7 27.9 17.1 15.4   7.0

Do you record values? 55.0 19.3 10.0 8.9   6.8 25.0 17.3 21.3 22.1 14.2
Do you adjust meals or 
  medicine according to 
  glucose levels?

33.8 19.6 21.3 17.7   7.6 17.0 13.6 24.4 31.4 13.7

Foot care 
(n=5789)

Do you examine the condition 
  of your feet every day? 11.3 16.0 22.0 22.6 18.2   1.7   5.4 16.3 48.1 28.5

Do you wash and dry your 
  feet thoroughly every day?   7.2 12.8 23.3 36.8 20.0   1.2   4.0 45.2 48.8 30.8

Do you cut your toenails in a 
  straight line? 29.2 19.6 21.5 19.6 10.1   8.4   9.8 23.5 37.6 20.6

Oral care 
(n=5779)

Do you take oral 
  examinations more than 
  twice a year? 

30.1 25.5 20.5 17.1   6.8 23.4 20.7 23.9 23.4   8.6

Do you brush your teeth with 
  a soft-bristle toothbrush after 
  meals and before going to 
  sleep?

  9.8 14.7 27.0 33.4 15.2   3.8   7.3 21.6 42.9 24.4

Medication 
(n=5662)

Do you take (inject) medicine 
  according to the prescribed 
  schedule?

10.9   2.5   5.2 29.1 52.2   8.0   1.1   2.8 24.1 63.9

Do you take (inject) medicine 
  at the prescribed time? 11.1   3.1   7.4 29.3 49.0   8.0   1.2   3.7 26.0 61.0

Do you take (inject) medicine 
  in prescribed dosages? 11.1   2.8   5.7 28.7 51.7   8.0   1.2   3.0 24.5 63.2


