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Abstract 
We developed a disease management program and service framework to enhance the self-mana- 
gement skills of patients with chronic diseases for the first time in Japan. In this study, we ana-
lyzed the efficacy of this program. A single-group pre-test and post-test design was used. In the 
program, disease management nurses provided self-management education to patients that were 
specific for their disease and risk factors in cooperation with their primary physicians. The dura-
tion of the program was 6 or 12 months. A total of 1258 patients were enrolled. After excluding 
discontinued subjects, 987 patients in the diabetes program and 11 patients (except those with 
diabetic nephropathy) in the chronic kidney disease (CKD) program were analyzed. The diabetic 
patients showed improvement of HbA1c and blood pressure after intervention, as well as main-
taining renal function. CKD patients showed no change of renal function after intervention, but 
there was improvement of non high density lipoprotein-cholesterol (HDL-c). The patients ac-
quired the ability to detect at an early stage and respond to abnormal symptoms and data, which 
enabled them to avoid progression of their diseases and emergency hospitalization. The program 
was effective at preventing disease progression in patients with chronic illnesses and may contri-
bute to the containment of medical costs. 
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1. Introduction 
Around the world, there has been a shift from the era of infectious diseases to the era of non-infectious diseases, 
particularly cancer and lifestyle-related diseases, and patients with multiple chronic diseases are increasing [1]. 
For the management of chronic diseases, it is essential to improve lifestyle factors such as diet, exercise, smok-
ing, and drinking alcohol, while tailoring drug therapy for the patient’s primary disease and risk factors. To 
achieve this, comprehensive management needs to be based on collaboration between patients and health care 
professionals as well as interprofessional collaboration [2] [3]. The current healthcare system in Japan, however, 
is designed to respond to acute illness and is not able to deal effectively with chronic diseases, and medical ex-
penditure is increasing because payment system for preventive care has not been developed sufficiently [4] [5]. 
Hence, from the viewpoint of cost containment, it is necessary to introduce an outcome management approach 
that provides high-quality health care while assigning medical resources more effectively. For this purpose, the 
“Disease Management” methodology proposed by the Disease Management Association of America seems to be 
suitable. There have already been several reports about improvement of health outcomes and control of medical 
expenditure due to implementation of disease management [6]-[16]. 

Because patients are also members of the chronic disease management team, education about self-manage- 
ment of their diseases is very important. Systematic reviews of chronic diseases have demonstrated that patient 
education to enhance self-management skills has a major impact on improving outcomes [17] [18]. Furthermore, 
it has been reported providing structured education with a combined theoretical and evidence base can lead to 
better outcomes [17]. 

Against this background, we developed a disease management program and service providing framework 
aimed at enhancing the self-management skills of patients, which is a new model for providing chronic disease 
care for patients under the national health insurance system in Japan. In this program, specially educated as 
“disease management nurses” provide the disease management program to insured patients with a high risk of 
disease progression who are identified by data analysis. So far, we have developed this program for several 
chronic diseases, including diabetes, chronic kidney disease (CKD), chronic obstructive pulmonary disease, 
heart failure and stroke. We have found that the program contributes to prevention of disease progression and 
recurrence, as well as improving quality of life (QOL) and reducing routine outpatient visits and rehospitaliza-
tion [10]-[16]. Furthermore, in order to return the benefits to society, we set up a disease management corpora-
tion (DPP Health Partners Co., Ltd.: DPP) in 2010, the first disease management company in Japan. Currently, 
DPP is working to continuously improve program quality in cooperation with Hiroshima University, as well as 
providing the program to patients with chronic diseases nationwide. In the present study, we focused on the Di-
abetes (including diabetic nephropathy) and CKD (renal dysfunction due to diseases other than diabetes) pro-
grams and evaluated the efficacy of the programs provided by DPP. 

2. Disease Management Program and Service Framework 
2.1. Development of the Program Structure and Processes 
Disease management involving the following five processes: 1) identification of a target population, 2) provision 
of standardized medical treatment and patient education based on evidence-based clinical practice guidelines, 3) 
interprofessional collaboration, 4) analysis and evaluation of outcomes and processes, 5) feedback to health care 
professionals and patients [19]. In Japan, all citizens are obliged to join the health insurance organizations, and 
each health insurer keeps data on subscribers such as statements of medical expenses and the results of annual 
health check-ups (metabolic screening examinations). Therefore, in cooperation with medical clinics and hospit-
als, we developed a service framework, involving health insurers to provide the program. 

Under the service framework explained in Figure 1, the program outlined is provided. First, DPP supports 
each health insurer to analyze its database and identify patients (the insured) with a high risk of disease progres-
sion and recurrence. Then the disease management nurses provide education these patients and perform conti-
nuous monitoring in collaboration with the primary physicians. In addition, they regularly evaluate outcomes in 
terms of efficacy for preventing disease progression, the effect on QOL, and medical costs, and provide feed-
back to the insurers in order to improve service quality. 

2.2. Details of the Program 
The objectives of the program are to achieve improvement of physical indicators, enhancement of QOL, and  
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Figure 1. Service framework and process of disease management program. 

 
containment of medical expenses by developing the self-management skills of patients. Since Prochaska et al. 
(1997) reported that people maintain a change of behavior after 6 months, the duration of the program was set at 
6 months, although we also provided a longer 12-month program (6 months × 2 courses) if requested to by the 
health insurers. 

Education was given by face-to-face interview and telephone, and interviews were held for approximately 1 
hour at the patient’s home or a community center prepared by the insurer once a month for 3 months after 
enrollment (a total of 3 interviews). Telephone education was performed for approximately 30 minutes every 2 
weeks (a total of 9 times). After checking the level of knowledge of the patient on the first day, education was 
provided using a text prepared by the authors, which covered diet, exercise, drug therapy, foot care, stress man-
agement, cessation of smoking, abstaining from drinking alcohol, and other measures for daily life based on the 
patient’s disease and the risk factors. Regarding diet, patients were educated about restricting the intake of salt, 
calories, and/or protein according to their disease. Regarding exercise for patients with renal dysfunction, we 
took into account maintaining a balance with rest. The nurses also talked with patients about factors preventing 
behavioral change and solutions, and then set action plans for diet and exercise. In addition, using a handbook 
prepared by the authors, they provided education about self-monitoring skills related to achieving the action 
plans for blood pressure, pulse rate, body weight, diet, and exercise. 

The program involved andragogic education and was designed so that patients could learn from experience 
(internally driven learning), and it utilized various theories of behavioral change, such as self-efficacy [20], the 
transtheoretical model [21], motivation interviewing, and the social support theory. During the program, the 
nurses developed a partnership with the patients in order to support them through the stress and anxiety asso-
ciated with behavioral change, and also assisted them to receive the necessary healthcare services. 
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Stratify the insured based on risks

Intervention (Approach the insured and their primary physicians and support appropriate treatment)
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2.3. Training of Disease Management Nurses (Quality Assurance) 
Disease management nurses trained by Hiroshima University and DPP provided the program. These nurses re-
ceived lectures on diseases and treatment from physicians, lectures on diet from nutritionists, and lectures on 
disease management, managing patients with chronic diseases, behavioral change theory and practice, and tele-
nursing from nurses who were specialists in managing chronic diseases. After that, they were trained in patient 
education by role playing and clinical practice. In order to achieve continuous improvement of quality, we es-
tablished a certification system and routinely evaluated the performance of the nurses. 

3. Methods 
3.1. Subjects 
Patients of diabetes or CKD who met the eligibility criteria and completed the disease management program 
provided by DPP from 2011 to 2014. 

Inclusion criteria: In order to extract patients with diabetes or CKD and at high risk of disease progression (at 
high risk of requiring dialysis in the future), we employed the following 4 criteria and extracted patients who 
met any of these criteria: hemoglobin A1c (HbA1c) ≥ 6.5%, fasting blood glucose (FBG) ≥ 126 mg/dl, urine 
protein (UP) ≥ 30 mg/dl, and/ or estimated glomerular filtration rate (eGFR) < 60 ml/min/1.73 m2. After regis-
tering the subjects, we assigned them respectively in the CKD program and the diabetes program by their dis-
ease. 

Exclusion criteria: Patients were excluded if they had an eGFR of less than 15 ml/min/1.73 m2, if they were 
receiving treatment for cancer, if they had severe complications, if they had end-stage kidney disease, and if 
they had dementia or a mental disorder. 

3.2. Period of Analysis 
From December 2010 to May 2014. 

3.3. Research Design 
A single-group pre-test and post-test design was used. 

3.4. Outcomes 
As the primary endpoints of this study, we used serum creatinine (SCr) and eGFR to evaluate their renal func-
tion, and the number of patients starting dialysis. The following surrogate endpoints were also collected: HbA1c, 
FBG, blood urea nitrogen (BUN), uric acid (UA), albumin (Alb), hemoglobin (Hb), potassium (K), non HDL-c, 
triglycerides (TG), UP, blood pressure, and body mass index (BMI). To calculate eGFR and non HDL-c, we 
used the following formulae: eGFR (mL/min/1.73 m2) = 194 × SCr−1.094 × age−0.287 (×0.739, for females) (Japa-
nese Society of Nephrology [22]), and non HDL-c = total cholesterol − HDL-c. UP data were classified on the 
following scale: <30 mg/dl (0 points), ≥30 mg/dl and <100 mg/dl (1 point), ≥100 mg/dl and <300 mg/dl (2 
points), and ≥300 mg/dl (3 points). 

As psychological indicators, we used the self-efficacy scale of health behavior in patients with chronic dis-
eases [23] and 2 items of the WHO-QOL26 indicating overall QOL [24]. We also evaluated the frequency of 
self-management activities (dietary and exercise target behaviors; self-monitoring of blood pressure, body 
weight, and blood glucose levels; and compliance with the instructions of physicians about medication) on a 
scale of 1 to 6 (0: never, 1: 1 - 2 times a month, 2: 1 - 2 times a week, 3: 3 - 4 times a week, 4: 5 - 6 times a 
week, 5: every day). As economic indicators, we collected data on the number of unscheduled hospital visits and 
number of patients hospitalized. 

3.5. Data Collection 
Data on physiological, self-management psychological (questionnaires) and economic indicators were obtained 
from the patients. Data collection was scheduled every 3 months for physiological and self-management indica-
tors, and every 6 months for psychological indicators. 
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3.6. Recruitment and Registration Procedures 
When a health insurer signed a contract with DPP, the nurses identified patients who met the inclusion criteria 
based on results of health check-up and medical claim data. Then the insurer sent a request for each insured pa-
tient to join this program, and the nurses called them to explain the objectives of the program and obtain written 
consent. After the patients were registered in the program, then we asked their primary physicians for detailed 
information on their treatment which was confirmed by a mailed form. 

3.7. Method of Analysis 
After the normal distribution of each indicator was confirmed, we analyzed data with one-way repeated meas-
ures ANOVA or Friedman’s test. Descriptive statistics were calculated for economic indicators. For all statistic-
al analyses, the level of significance was set at p < 0.05. 

3.8. Ethical Considerations 
Hiroshima university received the data from DPP after removed personal information. Approval was obtained 
from the ethics committees of Hiroshima University. 

4. Results 
4.1. Subjects 
Out of a total of 1,258 patients who gave consent were assigned to the diabetes program or the CKD program, 
998 patients completed the programs (completion rate: 79.3%), including 987 patients in the diabetes program 
and 11 in the CKD program (Figure 2). 

Reasons for dropout were being too busy, already receiving education at a hospital, hospitalization (orthoped-
ics), or burden of family care. The mean age of all subjects was 65.2 ± 8.3 years and there were 571 males 
(57.2%) and 427 females (42.8%). 

Regarding treatment, there were no significant differences between baseline and the end of program in the 
number of subjects who were taking antidiabetic drugs, insulin, angiotensin II receptor blockers, angiotensin 
converting enzyme inhibitors, diuretics, erythropoiesis stimulating agent, drugs for uremic toxins, and drugs for 
hyperkalemia. 
 

 

Atregistration 

 During program 

Allocation to each 
program according to 
underlying disease 

At analysis 

n = 1258 

 Dropout n = 260  Dropout n = 0 

 n = 11 

 Dia betes n = 1247  CKD n = 11 
 All participants were enrolled in the 
 6-month program 

6-month program n = 888 
12-month program n = 359 

 n = 987 
 6-month program n = 729 
 12-month program n = 258 

Reason: too busy, already educates at a hospital, 
        surgery or hospitalization (orthopedic), 
        family care, or lost to follow-up 

 
Figure 2. Disposition of the subjects. 
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4.2. Efficacy of the Program 
None of the subjects started dialysis during the program. In the diabetes program, one patient developed tran-
sient ischemic attack (TIA) and one was hospitalized due to heart failure. 

1) Changes of physiological indicators 
I) Diabetes program (6-/12-month program) 
Changes during the 6-/12-month program are shown in Table 1 and Table 2. 
a) 6-month program 
For SCr, eGFR, and BUN indicating renal function, analysis was performed by classifying the patients into a 

group with an eGFR ≥ 60 ml/min/1.73 m2 and a group with an eGFR < 60 ml/min/1.73 m2. In the eGFR ≥ 60 
ml/min/1.73 m2 group, SCr increased and eGFR decreased slightly with a significant difference (p < 0.01). The 
baseline levels of BUN were maintained at 6 months after enrollment. In the eGFR < 60 ml/min/1.73 m2 group, 
the levels of SCr, eGFR, and BUN were maintained at 6 months after starting the intervention. Other indicators 
related to renal function (such as UA, Alb, Hb, and K) remained within the reference ranges and UP showed no 
changes after intervention. 

HbA1c decreased significantly from 7.2% ± 0.9% at baseline to 6.9% ± 0.8% after 6 months (p < 0.001), and 
the number of patients with an HbA1c ≥ 7.0% who were at risk of complications or progression decreased from 
286 (54.4%) to 206 (39.2%) after 6 months. FBG remained at the baseline level after 6 months. Non HDL-c and 
TG decreased significantly after intervention (p < 0.05). The systolic blood pressure, diastolic blood pressure, 
and BMI also decreased significantly (p < 0.001). 

 
Table 1. Change of physioligical indicators (6-month program for diabetes). 

Mean ± SD 

 n BL 3M 6M p value 

[eGFR ≥ 60] SCr (mg/dl) 121 0.70 ± 0.15 0.72 ± 0.15 0.72 ± 0.16 0.004**a 

[eGFR < 60] SCr (mg/dl) 70 1.40 ± 0.80 1.43 ± 0.86 1.44 ± 0.98 0.235a 

eGFR ≥ 60 (ml/min/1.73 m2) 121 77.9 ± 13.5 75.9 ± 13.6 75.1 ± 13.7 0.006**a 

eGFR < 60 (ml/min/1.73 m2) 70 43.4 ± 12.6 43.9 ± 13.0 44.8 ± 13.9 0.189a 

[eGFR ≥ 60] BUN (mg/dl) 94 15.8 ± 4.4 15.7 ± 4.1 15.6 ± 3.9 0.947a 

[eGFR < 60] BUN (mg/dl) 56 24.3 ± 9.6 24.0 ± 9.7 23.7 ± 10.4 0.909a 

UA (mg/dl) 80 5.7 ± 1.6 5.6 ± 1.4 5.6 ± 1.3 0.958a 

Alb (g/dl) 42 4.3 ± 0.4 4.3 ± 0.5 4.3 ± 0.5 0.774b 

Hb (g/dl) 75 13.1 ± 1.8 13.1 ± 1.9 13.2 ± 2.0 0.654b 

K (mEq/l) 62 4.4 ± 0.5 4.5 ± 0.5 4.5 ± 0.5 0.137a 

UP 130 0.4 ± 0.8 0.4 ± 0.8 0.3 ± 0.8 0.064a 

HbA1c (%) 526 7.2 ± 0.9 6.9 ± 0.8 6.9 ± 0.8 <0.001***a 

FBG (mg/dl) 183 128.3 ± 34.7 128.3 ± 31.7 127.2 ± 28.9 0.780a 

non HDL-c (mg/dl) 89 135.5 ± 30.9 129.1 ± 29.6 129.2 ± 31.3 0.049*a 

TG (mg/dl) 121 120.9 ± 56.7 111.6 ± 50.3 108.7 ± 48.8 0.028*a 

Systolic blood pressure (mmHg) 651 130.9 ± 16.1 127.1 ± 14.5 127.5 ± 12.7 <0.001***a 

Diastolic blood pressure (mmHg) 651 73.6 ± 9.9 72.0 ± 10.1 72.2 ± 9.2 <0.001***a 

BMI 666 24.4 ± 3.8 24.2 ± 3.8 24.2 ± 3.8 <0.001***a 

HbA1c: hemoglobin A1c, FBG: fasting blood glucose, SCr: serum creatinine, eGFR: estimated glomerular filtration rate, BUN: blood urea nitrogen, 
UA: uric acid, Alb: albumin, Hb: hemoglobin, K: potassium, non HDL-c: non high-density lipoprotein cholesterol, TG: triglycerides, UP: urine pro-
tein, BMI: body mass index, BL; baseline, 3 M; after 3 months, 6 M; after 6 months, a: Friedman’s test, b: One-way repeated measures of ANOVA, 
*p < 0.05, **p < 0.01, ***p < 0.001. 
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Table 2. Change of physioligical indicators (12-month program for diabetes). 

Mean ± SD 

 n BL 3M 6M 9M 12M p value 

[eGFR ≥ 60] SCr (mg/dl) 25 0.78 ± 0.13 0.80 ± 0.14 0.78 ± 0.11 0.78 ± 0.14 0.80 ± 0.14 0.263a 

[eGFR < 60] SCr (mg/dl) 23 1.45 ± 0.60 1.44 ± 0.64 1.55 ± 0.88 1.35 ± 0.54 1.44 ± 0.71 0.596a 

eGFR ≥ 60 (ml/min/1.73 m2) 25 74.0 ± 11.6 72.0 ± 10.0 73.6 ± 8.2 75.0 ± 12.9 72.4 ± 14.1 0.219a 

eGFR < 60 (ml/min/1.73 m2) 22 39.8 ± 12.2 42.8 ± 15.1 41.7 ± 17.1 45.0 ± 16.8 44.0 ± 17.2 0.387a 

[eGFR ≥ 60] BUN (mg/dl) 17 16.2 ± 3.3 16.3 ± 2.6 17.2 ± 3.4 17.1 ± 3.1 18.0 ± 4.2 0.199a 

[eGFR < 60] BUN (mg/dl) 19 26.6 ± 8.7 27.3 ± 9.3 29.3 ± 13.9 25.3 ± 9.9 26.4 ± 11.5 0.564a 

UA (mg/dl) 19 6.3 ± 1.4 6.4 ± 1.2 6.4 ± 1.3 6.4 ± 1.2 6.3 ± 1.2 0.828b 

Alb (g/dl) 10 4.2 ± 0.2 4.2 ± 0.2 4.2 ± 0.2 4.2 ± 0.0 4.2 ± 0.2 0.992b 

Hb (g/dl) 19 13.6 ± 1.4 13.6 ± 1.6 13.4 ± 1.7 13.3 ± 1.9 13.4 ± 2.0 0.239b 

K (mEq/l) 20 4.5 ± 0.4 4.6 ± 0.5 4.5 ± 0.5 4.5 ± 0.2 4.8 ± 0.5 0.135a 

UP 31 0.3 ± 0.8 0.2 ± 0.5 0.3 ± 0.7 0.2 ± 0.5 0.2 ± 0.5 0.251a 

HbA1c (%) 164 7.4 ± 0.9 7.3 ± 0.9 7.2 ± 1.0 7.1 ± 0.9 7.1 ± 1.0 <0.001***a 

FBG (mg/dl) 23 140.0 ± 30.0 134.0 ± 26.0 135.7 ± 29.1 136.0 ± 32.3 142.2 ± 30.5 0.220a 

non HDL-c (mg/dl) 8 134.9 ± 24.2 147.8 ± 32.4 130.0 ± 23.0 130.0 ± 21.0 134.1 ± 20.4 0.261b 

TG (mg/dl) 14 144.5 ± 116.8 142.3 ± 114.4 123.6 ± 55.3 125.6 ± 53.7 104.1 ± 40.2 0.736a 

Systolic blood pressure (mmHg) 220 135.7 ± 17.6 128.7 ± 14.6 127.7 ± 13.7 128.0 ± 15.3 129.9 ± 14.0 <0.001***a 

Diastolic blood pressure (mmHg) 220 75.4 ± 10.7 72.8 ± 9.0 72.3 ± 9.3 72.8 ± 8.9 73.1 ± 8.2 <0.001***a 

BMI 216 24.8 ± 4.2 24.6 ± 4.2 24.5 ± 4.2 24.4 ± 4.2 24.3 ± 4.2 <0.001***a 

HbA1c: hemoglobin A1c, FBG: fasting blood glucose, SCr: serum creatinine, eGFR: estimated glomerular filtration rate, BUN: blood urea nitrogen, 
UA: uric acid, Alb: albumin, Hb: hemoglobin, K: potassium, non HDL-c: non high-density lipoprotein cholesterol, TG: triglycerides, UP: urine pro-
tein, BMI: body mass index, BL; baseline, 3 M; after 3 months, 6 M; after 6 months, 9 M; after 9 months, 12 M; after 12 months, a: Friedman’s test, b: 
One-way repeated measures of ANOVA, *p < 0.05, **p < 0.01, ***p < 0.001. 

 
b) 12-month program 
In all subjects, the baseline levels of SCr, eGFR, and BUN were maintained at 12 months after the start of in-

tervention. In addition, the levels of UA, Alb, Hb, and K remained within the reference ranges and UP showed 
no changes after intervention. 

HbA1c decreased significantly from the baseline level of 7.4% ± 0.9% to 7.1% ± 1.0% after 12 months (p < 
0.001), and the number of patients with HbA1c ≥ 7.0% decreased from 108 at baseline to 85 at 12 months. FBG 
and non HDL-c showed no changes after intervention. Although TG decreased from the baseline level of 144.5 
± 116.8 mg/dl to 104.1 ± 40.2 mg/dl after 6 months, this change was not significant. Systolic blood pressure, di-
astolic blood pressure, and BMI decreased significantly after intervention (p < 0.001). 

II) CKD program (6-month program) 
Since there were only 11 subjects, descriptive statistics are presented in Table 3 without further analyses. All 

of the subjects had an eGFR < 60 ml/min/1.73 m2. Their baseline levels of SCr, eGFR, and BUN were main-
tained after 6 months. In addition, Alb remained within the reference range and non HDL-c improved after in-
tervention. TG, blood pressure, and BMI showed no changes after intervention. Because no data were available 
for UA and UP, analysis could not be performed. 

2) Changes of psychological indicators 
The self-efficacy and quality of life scores of all subjects are shown in Table 4. The self-efficacy score in-

creased significantly after both the 6-month program and the 12-month programs (p < 0.001, p < 0.01, respec-
tively). To assess QOL, we measured scores related to overall QOL and satisfaction level of health. The score of  
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Table 3. Change of physioligical indicators (program for CKD). 

Mean ± SD 

 n BL 3M 6M 

SCr (mg/dl) 7 1.19 ± 0.62 1.22 ± 0.69 1.25 ± 0.82 

eGFR (ml/min/1.73 m2) 7 46.6 ± 12.9 46.3 ± 12.7 47.6 ± 15.5 

BUN (mg/dl) 5 25.3 ± 13.8 28.5 ± 15.1 29.7 ± 17.7 

Alb (g/dl) 1 4.1 3.8 4.0 

non HDL-c (mg/dl) 4 162.6 ± 179.2 152.4 ± 167.8 138.8 ± 151.0 

TG (mg/dl) 4 91.5 ± 28.2 91.0 ± 23.3 99.8 ± 43.8 

Systolic blood pressure (mmHg) 9 125.7 ± 13.8 119.1 ± 9.1 131.2 ± 10.7 

Diastolic blood pressure (mmHg) 9 74.7 ± 10.9 71.3 ± 7.0 78.4 ± 11.5 

BMI 11 23.7 ± 4.2 23.4 ± 4.2 23.3 ± 4.2 

SCr: serum creatinine, eGFR: estimated glomerular filtration rate, BUN: blood urea nitrogen, Alb: albumin,Hb: hemoglobin, K: potassium, non 
HDL-c: non high-density lipoprotein cholesterol, TG: triglycerides, BMI: body mass index, BL; baseline, 3 M; after 3 months, 6 M; after 6 months. 
 
Table 4. Change of psychological indicators. 

Mean ± SD 

 n BL 6M 12M p value 

[6-month program]      
Self-efficacy 343 74.6 ± 9.9 76.9 ± 9.1  <0.001*** 

QOL; Quality of life 301 3.20 ± 0.56 3.33 ± 0.60  0.001** 

QOL; Satisfaction level of health 302 2.93 ± 0.74 3.17 ± 0.74  <0.001*** 

[12-month program]      
Self-efficacy 122 72.4 ± 9.7 74.6 ± 10.5 74.7 ± 9.8 0.004** 

QOL; Quality of life 80 2.99 ± 0.61 3.19 ± 0.60 3.26 ± 0.61 0.003** 

QOL; Satisfaction level of health 80 2.66 ± 0.86 2.93 ± 0.79 3.03 ± 0.87 <0.001*** 

*1 QOL score: 0 - 5 points, with a higher score indicating higher QOL, *2 Self-efficacy score: 0 - 92 points, with a higher score indicating greater 
self-efficacy, BL; baseline, 6M; after 6 months, 12M; after 12 months, Friedman’s test, **p < 0.01, ***p < 0.001. 
 
overall QOL showed a significant increase with both programs (p < 0.01). The score of satisfaction level of 
health increased significantly after both the 6-month program and the 12-month programs (p < 0.001). 

3) Changes of self-management indicators 
Changes of self-management indicators are shown in Figure 3. The frequency of performing behavior targets 

regarding diet and exercise set by the patients in conjunction with the disease management nurses showed a sig-
nificant increase with both the 6-month program and the 12-month program (p < 0.001). In addition, the fre-
quency of following instructions about medications from the primary care physicians and the frequency of self- 
monitoring were significantly increased by both programs (p < 0.001). 

4) Changes of economic indicators 
Among subjects who made unscheduled hospital visits during the program, 3 patients attended due to hypog-

lycemia or hypertension related to diabetes/CKD, but more visits were made to ophthalmologists or dentists for 
checking or receive treatment of complications associated with diabetes. Some patients visited hospital because 
they noticed abnormalities early by self-monitoring or were recommended to attend by the nurse. The largest 
group of patients (n = 36) visited hospital due to acute infectious diseases such as the common cold and ga-
stroenteritis. Four patients were hospitalized for diabetes education or to improve glycemic control, as well as 1  
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Figure 3. Change of self-management indicators. 
 
for TIA, 1 for heart failure, and 2 for stent insertion (for cardiovascular disease that developed before the pro-
gram). Some patients were hospitalized for orthopedic disease or cataract surgery. 

5. Discussion 
5.1. Feasibility of the Program 
This service framework and program has been developed for the first time in Japan, in which health insurers en-
trust a disease management corporation to identify target populations based on data about medical claim and the 
results of health check-up examinations, after which the corporation approaches the patients and primary physi-
cians. The completion rate was 79.3%, which is consistent with previous results [10]-[16]. Most of the dropouts 
withdrew from the program early because they were too busy or because they had already received education at 
a hospital, while few patients withdrew during the latter half of the program. Based on this fact, we consider that 
the program could be improved by flexibly setting the telenursing tools and timing for providing education to 
suit the patients, as well as by demonstrating the efficacy of the program and increasing collaboration with pri-
mary physicians. 

5.2. Efficacy of the Program 
The rationale of the program is that by changing the behavior of patients and collaboration with primary physi-
cians, physiological indicators are maintained or improved and self-efficacy is enhanced, thereby contributing to 
prevention of disease progression, improvement of QOL, and containment of medical costs. Subjects in the di-
abetes program showed improvement of HbA1c and blood pressure after intervention. In patients with diabetic 
nephropathy, the rate of natural decline in the GFR is reported to be around 2 - 20 ml/min/1.73 m2/year [25]. 
However, patients with an eGFR ≥ 60 mL/min/1.73 m2 in our diabetes program showed a slow eGFR decline of 
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approximately 1.6 - 5.6 ml/min/1.73 m2/year. Furthermore, patients with an eGFR < 60 mL/min/1.73 m2 showed 
slight improvement of renal function. Therefore, although it was a short-term study, intervention contributed to 
preventing the decline of renal function. Since there were only 11 subjects in the CKD program, we could not 
perform statistical analysis. However, these subjects showed no change of renal function and improved 
self-management behavior. In the future, it may be possible to obtain more meaningful data by increasing the 
subjects in the CKD program. Regarding economic indicators, although it was a short-term evaluation, some pa-
tients could better understand their disease from the education given by the nurses and how to assess their 
symptoms, which enabled them to notice abnormalities and visit hospital at an early time. Although four sub-
jects with diabetes could avoid the acute exacerbation by the early hospitalization. However, during this hospita-
lization, their BG might be improved by the control of diet and drugs. Furthermore, one patient each developed 
TIA and heart failure that required hospitalization, the program generally prevented disease progression and 
avoided emergency hospitalization. It is still necessary to analyze the effects on medical expenses by comparing 
medical costs before and after the program, but we considered that the objective of preventing disease progres-
sion was largely achieved. 

The following reasons for the effects of the program can be suggested. 
First, the disease management nurses provided comprehensive care in collaboration with primary physicians. 

The nurses assessed each subject’s disease, risk factors, physical and mental state, and factors that might hinder 
appropriate self-management, and clarified the essential problems. Together with the primary physicians, they 
made changes to factors such as drug schedules according to the severity of the disease, which might have re-
sulted in maintenance or improvement of physiological indicators. Wagner also mentioned that specialized 
nurses are suitable as coordinators to educate patients and collaborate with primary physicians in effective man-
agement of chronic diseases [2]. On the other hand, the most common reason for unscheduled visits was infec-
tious diseases and some subjects were hospitalized due to heart failure, so we consider that patient education on 
infection prevention and heart failure management was insufficient. Because infectious diseases can cause wor-
sening of the primary disease, it is important to enhance education about infection prevention for disease man-
agement nurses in the future, as well as heart failure management in conjunction with cardiologists. 

Second, we performed andragogic teaching and coaching to improve self-efficacy by motivating the subjects 
(behavioral modification). As a result, subjects could learn for themselves, acquire appropriate self-management 
behavior, and maintain that behavior. Chronic diseases require long-term medical treatment and are associated 
with repeated exacerbation and remission, which means that self-efficacy for self-management is sometimes re-
duced. Self-efficacy can also improve the ability to solve problems hindering self-management [24], which is 
another reason why it is essential to improve the self-efficacy of patients with chronic diseases. 

Third, all health insurers in Japan have been requested to develop, carry out, and evaluate projects aimed at 
enhancing the health of their clients since 2014 [26]. They are required to execute plans based on analysis of da-
ta including medical expenses and health information, as well as to continuously improve quality, so the need 
for our program is expected to increase. To expand the use of our program, it is necessary to develop educational 
tools such as IT terminals and flexible timing of education that responds to the lifestyle of patients. 

6. Limitations and Future Challenge 
Since this was a program commissioned by health insurers, we could not set a control group, and we could not 
follow up the health and economic indicators of subjects who did not complete the program. Also, measurement 
of physiological indicators was left up to the primary physicians, so there were many missing values. Therefore, 
it is likely that effects of this program would be demonstrated more clearly if we compared patients who com-
pleted it with those who did not and collected data for appropriate evaluation indicators based on practice guide-
lines in collaboration with the primary physicians. Furthermore, it is necessary to increase the number of sub-
jects with CKD and reassess the effect of the program. Also, in order to increase the completion rate, it is im-
portant to expand the educational tools and delivery times to takes into account the lifestyle and demands of pa-
tients. 

7. Conclusion 
We developed and provided diabetes and CKD disease management programs. As a result, subjects in the di-
abetes program showed improvement of HbA1c and blood pressure, and also maintained their renal function. 
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Subjects in the CKD program (excluding diabetic nephropathy) did not show any change of renal function after 
intervention and there was improvement of non HDL-c. Subjects acquired the ability to detect and respond to 
changes of symptoms and data, allowing them to avoid disease progression and emergency hospitalization. This 
may lead to more appropriate use of medical resources and contribute to containing healthcare costs in the future. 
The high completion rate of the program demonstrated its feasibility. 
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