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Abstract 

Because of aging progress, elderly people with high degree of care are increasing, and many 
elderly people are waiting for entering a special nursing home. A day care facility has a large role, 
because waiting elderly people use a day care facility until entering a special nursing home. On 
the other hand, many day care facilities are established in urban area, so there is the disparity 
between urban and mountainous area. 
 
This paper investigates establishment of day care facilities quantitatively by survey on the 
number of care-need certificated persons, a service utilization rate and occupancy rate in 
Yamaguchi prefecture, where aging is rapidly advanced and it is estimated to increase the 
demand of a day care facility. 
 
The number of the care-need certificated persons of Yamaguchi prefecture has been calculated. 
The estimation accuracy is over 0.9, so parameter value is effective for estimating the number of 
the care-need certificated person of Yamaguchi prefecture. The service utilization rates are 
0.20-0.49 in many old cities and 0.5 and more in many old towns and villages, so it tends to be 
high in mountainous area. The occupancy rates of all municipalities are 0.6-0.8, and has 
individualities. And there is the disparity among the municipalities specially in mountainous 
areas.  
 
Keywords: Nursing-care insurance system, Day care facility, Care-need certificated person, 
Service Utilization rate, Occupancy rate 
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1. Background/ Objectives and Goals 
Because of aging progress, aging rate of 2014 became 26% and elderly people with high degree 
of care has continued to increase. The elderly people can use the visiting type, type to go to a 
facility, short-stay type and housing type service after introducing the aged person welfare work, 
such as the nursing-care insurance system. A day care facility is the type to go to facility and has 
a large role that providing the place where the elderly people spend in the daytime.  
 
A special nursing home is the housing type and receives the elderly people with high degree of 
care. It is a serious issue that 524,000 people were waiting for entering a special nursing home in 
2014. However, it is not easy to establish the new facility, because the number of the facilities is 
limited by local governments. Therefore, the role of a day care facility will become bigger in the 
future, because waiting elderly people use a day care facility until entering a special nursing 
home. On the other hand, many day care facilities are established in urban area, so there is the 
disparity between urban and mountainous area. Therefore, it is important to clarify the demand 
of a day care facility in detail. 
 
In previous studies of the field of building and city planning, there are the accumulations of the 
study such as a grasp of the location actual, evaluation of the service level, consideration and 
suggestion of optimal location layout planning 1-3), and classifying the characteristics of the 
demand for the elderly 4). On the other hand, about the problems considering disparities of 
welfare services, there are the accumulations of the study such as the research pointing out 
uneven distribution and regional disparity of the facilities location 5-6). But there are few studies 
of analysis of the time-series change of facilities supply based on each small area for 15 years 
since nursing-care insurance system was introduced, as a target for whole area of the local 
prefecture including the urban region and rural region where the depopulation and aging is 
remarkable. 
 
As mentioned above, this paper investigates establishment of day care facilities quantitatively by 
survey on the number of care-need certificated persons, a service utilization rate and occupancy 
rate in Yamaguchi prefecture, where aging is rapidly advanced and it is estimated to increase the 
demand of a day care facility. 
 

2. Methods 
Firstly, the number of care-need certificated persons of Yamaguchi prefecture have been 
estimated in 2000-2040, using parameter values of before 2005 and after 2009. After that, the 
estimation accuracy of the care-need certificated persons in Yamaguchi prefecture was calculated. 
The data used for analysis are compiled from All-Japan Federation of National Health Insurance 
Organizations: the number of care-need certificated persons by age group and a care-need level 
in all over japan (2001-2015), result of national census and vital statistics (2000-2014) and 
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National Institute of Population, Social Security Research: future population estimates 
(2015-2040) and WAM NET: the number of care-need certificated persons (Welfare and Medical 
Service Agency) (2001-2014).  
 
Secondly, a service utilization rate in 2015 has been calculated for every municipalities division 
before merger in the Heisei era, for analyzing the states of facility utilization in detail. The 
utilization rate is a ratio of the facility user for the number of the care-need certificated persons.  
 
Thirdly, an occupancy rate in 2015 has been calculated for analyzing the states of facility 
management in detail. The occupancy rate is a ratio of the number of users of a day for the 
facility capacity. We conducted a questionnaire survey to 588 day care facilities in Yamaguchi 
prefecture in January, 2016. Survey components is the facility capacity, the number of facility 
registrants and the number of users of a day. 225 facility data were gathered and the response 
rate was 38.3%. In this paper, 297 facility data were gathered including the past survey. 
 

3. Results 
3.1 The Estimation Method of the Number of the Care-Need Certificated Persons 
The number of the care-need certificated persons of Yamaguchi prefecture has been estimated by 
based on the change of the care-need certificated persons number by an age group and a 
care-need level in all over Japan. Figure 1 shows change of the care-need certificated person 
number in all over Japan. The care requiring state sections have been able to divide into three 
periods. The state section of requiring help had one level in 2000-2005 as to first period. The 
state section of requiring help had two level, and a temporary care level was added in 2006-2008 
as to second period. The temporary care level was deleted after 2009 as to third period. So, the 
data used for estimation are the number of them in 2001-2005 and 2009-2015. And the number 
of the care-need certificated persons has been estimated separately for before 2005 and after 
2009. Firstly, the ratio of the care-need certificated person is calculated by an age of group and a 
care-need level. Figure 2 and 3 show the ratio of the care-need certificated person with care level 
1.  
 
Secondly, parameter values are calculated using the ratio of the care-need certificated person. In 
this paper, if the change of ratio of the care-need certificated person for 5 years is over 0.01, the 
parameter value is calculated using a regression equation. And if it is under 0.01, the parameter 
value is calculated using an average. Table 1 and 2 show the parameter value by an age group 
and a care-need level. 
 
Thirdly, the number of the care-need certificated persons is estimated by based on the parameter 
value. The number of the care-need certificated persons by a care-need level is given by the 
following equation, 
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And the number of the care-need certificated persons is given by the following equation, 
 

 
 
where P is the number of the care-need certificated persons. 
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The number of the care-need certificated persons of all over Japan has been calculated using the 
above equations and compared with actual values. Table 3 shows the estimation accuracy. The 
estimation accuracy is over 0.95 in almost years as to 2001-2005, but the estimation accuracy of 
2001 is 0.93 and a little low. However, the estimation accuracy is over 0.9 in all years. And, the 
estimation accuracy is over 0.95 in all years as to 2009-2015. So, parameter value is effective for 
estimating the number of the care-need certificated persons. 
 
3.2 The Estimation of the Number of the Care-Need Certificated Persons of Yamaguchi 
Prefecture 
The number of the care-need certificated persons of Yamaguchi prefecture has been  
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estimated. Figure 4 shows the result. The increasing rate of the care-need certificated persons 
between 2000 and 2040 is about 3 times. And increasing rate between 2000 and 2005 is high 
especially. However, it has turned constant after 2035. According to a care level, increasing rates 
of them with care level 3 and 4 are about 2.6 and high. 
 
The estimation results have been compared with actual values. Table 4 shows the estimation 
accuracy. The estimation accuracy is over 0.9 in all years as to 2001-2005, but the estimation 
accuracy of 2002-2004 is a little low. The estimation accuracy is over 0.95 in all years as to 
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2009-2015. Therefore, parameter value is also effective for estimating the number of the 
care-need certificated person of Yamaguchi prefecture, because the estimation accuracy is over 
0.9 in all years. 
 
3.3 The Estimation of a Service Utilization Rate of a Day Care Facility 
A service utilization rate of a day care facility is calculated by each self-government body in 
2000, because the facility use condition is clarified in detail. The service utilization rate is the 
number of facility registration users to the number of the care-need certificated persons, and can 
show the close value to the actual facility use condition. And, the service utilization rate of a day 
care facility is given by the following equation, 
 

 
 
where Um is a service utilization rate, Rm is the number of facility registration users by the 
municipality and Pm is the number of care-need certificated persons by the municipality. 
 

 
 

 
 
Before that, a registration magnification is estimated by based on the facility registration uses, 
because the all data of the facility registration users couldn’t be gathered. The registration 
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magnification is the number of the facility registration users to the facility capacity, and is given 
by the following equation, 
 

 
 
where Rmf is the registration magnification, Ef is the number of facility registration users of 
each facility and Cf is the facility capacity of each facility. 
 
Figure 5 shows the relationship between the registration magnification of each facility obtained 
by a questionnaire survey and a fulfilment rate of the facility demand by the municipality. A 
fulfilment rate of the facility demand is the facility capacity to the number of care-need 
certificated persons. However, they don’t have a relationship. So, the registration magnification 
is estimated using an average of the facility of each municipality as to old cities, because the data 
of the facility registration users are many. And the rate is estimated using an average of the 
facility of the surrounding municipalities except for old cities, because the data of the facility 
registration users are few. And, the number of the facility registration uses is calculated by based 
on the registration magnification, and is given by the following equation, 
 

 
 
where Rf is the facility registration uses. 
 
Figure 6 shows the number of the municipalities by the service utilization rate. The average of 
the service utilization rate of all over Japan is 0.22, and the average of the rate of Yamaguchi 
prefecture is 0.41. So, the rate of Yamaguchi prefecture is higher than all over Japan. The 
municipalities that the service utilization rate is from 0.20 to 0.39 are the most 
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with 9 in old cities. And, the rate of almost the municipalities is from 0.20 to 0.49. The 
municipalities that the service utilization rate is 0.50 or more are the most with 14 in old towns 
and villages, and the rate tends to be high. That’s because the number of the care-need 
certificated persons is small. The service utilization rates of municipalities are distributed in the 
same number between 0.10 and 0.49, so there is the disparity among old towns and villages. In 
addition, the municipalities that the service utilization rate is low tend to have the small number 
of the care-need certificated persons, so the small number of the care-need certificated persons 
maybe affects the higher average rate of Yamaguchi prefecture than all over Japan. 
 
3.4 The Estimation of an Occupancy Rate of a Day Care Facility 
An occupancy rate of a day care facility is the number of users of a day to a facility capacity, and 
is efficient for grasping the status of facility administration. And, an occupancy rate of a day care 
facility is given by the following equation, 
 

 
 
where Mm is an occupancy rate, Rm is the number of users of a day. 
 
Figure 7 shows the number of the facilities by the occupancy rate, and the data is obtained by a 
questionnaire survey. The max occupancy rate is 0.90 or more and the minimum rate is 0.49 or 
less in all municipalities, and there is the big disparity. The municipalities that the occupancy rate 
is from 0.70 to 0.79 are many in old towns. On the other hand, there are no characteristics in old 
towns and villages. So, the occupancy rate has individualities, because it is affected by not only 
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the number of the facility registrants but also use frequency. Therefore, the occupancy rate is 
estimated using an average of the facility of each municipality as to old cities and an average of 
the facility of the surrounding municipalities except for old cities as with estimation of the 
service utilization rate. 
 
Figure 8 shows the number of the municipalities by the occupancy rate. The municipalities 
 

 
 
that the occupancy rate is from 0.70 to 0.74 are the most in old cities. On the other hand, there is 
the disparity, because the max occupancy rate is 0.80 or more and the minimum rate is 0.65. And, 
the municipalities that the occupancy rate is from 0.70 to 0.74 are the most with 11 in also old 
towns and villages. However, the max occupancy rate is 0.80 or more and the minimum rate is 
0.60, so there is bigger disparity than old cities. The individualities of the facilities maybe affect 
the individualities of the municipalities. 
 
3.5 Acknowledgments and Legal Responsibility 
(1) The number of the care-need certificated persons of Yamaguchi prefecture have been 

calculated. The estimation accuracy is over 0.9 in all years, so parameter value is effective 
for estimating the number of the care-need certificated person of Yamaguchi prefecture. The 
increasing rate of the care-need certificated persons between 2000 and 2015 is about 2 times 
and the increasing rate of it between 2000-2040 is about 3 times. The increasing rate of it 
between 2000 and 2005 is the highest, when nursing care insurance was introduced just 
after. However, it has turned constant after 2035. 
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(2) The service utilization rates are 0.20-0.49 in many old cities, and 0.5 and more in many old 

towns and villages. So, it tends to be high in mountainous area. It is particularly high in the 
areas, where the number of the care-need certificated persons is small or some the facilities 
with a fee-based home for the elderly have been established. And there are some 
municipalities that the service utilization rate is 0.09 or less, so there is the disparity among 
old towns and villages. 

 
(3) The occupancy rates of all municipalities are from 0.6 to 0.8, and has individualities. That’s 

because it is affected not only the number of the facility registration users but also use 
frequency. Therefore, the occupancy rate of each facility has individualities, so the 
occupancy rate of each municipality also has individuality. 

 
As mentioned above, the number of the care-need certificated persons of Yamaguchi prefecture 
was calculated, and good result has been obtained. It is possible to analyze the states of facility 
utilization in detail by calculation of the service utilization rate and the occupancy rate. And 
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there is the disparity among the municipalities specially in mountainous areas. It is important to 
analyze facility administration, using the data of the states of facility utilization. 
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