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IntroductIons

Population aging is an important issue in 
many countries around the world. In the United 
States, for example, the percentage of people 65 
years of age and older increased dramatically 
from 8.1% in 1950 to 12.4% in 2000, and is 
projected to reach 20.6% by 2050[1]. This 
growth in the elderly portion of the population 
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is particularly rapid in newly developed or 
developing countries. In Taiwan, the proportion 
of elderly people in the population rose from 
2.4% in 1950 to 8.6% in 2000 and is expected 
to increase exponentially to 35.3% by 2050[2]. 

Population aging inevitably increases 
health care costs because older people use more 
health care services than younger people. In 
the United States, total and average health care 
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costs increased markedly from 1992 to 2001[1]. 
This substantial financial burden has raised the 
importance of identifying and analyzing the 
health factors affecting health care utilization 
in the elderly population. In addition to chronic 
diseases, functional status is also a core 
component of the health status of the elderly. 
In the past decade, researchers have found that 
older people experiencing functional problems 
[3–5] or a decline in health status[6–9] are 
more likely to have higher subsequent medical 
utilization than independent older people. 

However, these studies are limited to 
earl ier surveys[3,4,6,9], local people[7], 
women[5], or use of Activities of Daily Living 
(ADLs) as the only measure of functional 
status[8]. The average health care expenditure 
may also vary across countries with different 
health care systems[10]. Therefore, it is unclear 
whether the influence of functional status 
on medical care costs remains the same in 
countries other than the United States. Using 
recent national survey data from Taiwan, we 
sought to re-examine the extent of the influence 
of physical function on the use of health care 
services in the older population.

MAterIAl And Methods

study Participants

Data were based on the 2001 National 
Health Interview Survey (NHIS) in Taiwan. 
Similar to surveys conducted in other countries, 
the NHIS in Taiwan is a nationwide survey 
aimed at understanding the general health 
of the non-institutionalized population, with 
a representative sample of approximately 
6,592 households selected by a multi-stage, 
stratified systematic sampling strategy. All 
family members in the selected household were 
interviewed with self-reported questionnaires 
in 2001. The methods and s tudy design 
used in the NHIS have been described in 

detail elsewhere[11]. For this study, all of 
the 2,955 survey participants who were 60 
years of age and older were included. Self-
reported information regarding gender, age, 
years of education, marital status, self-rated 
health status, chronic conditions diagnosed 
by physicians, mental health, and physical 
function were all obtained from the NHIS 
questionnaire designed for those 12 years of 
age and older. Self-rated health status was 
determined by asking participants to rate their 
health as excellent, very good, good, fair, and 
poor, and was categorized as positive (excellent, 
very good, or good), neutral (fair), and negative 
(poor). Chronic conditions were determined 
by the presence of seven common chronic 
conditions covering heart disease, lung disease 
(including chronic bronchitis, emphysema, 
asthma, and COPD), hypertension, diabetes, 
stroke, liver disease, and renal disease. The 
total number of these chronic conditions was 
categorized as 0, 1, and 2 or more for use in 
the analysis. Mental health was evaluated by 
five questions adopted from the mental health 
domain in the Taiwan version, SF-36[12,13]. 
Mental health scores were grouped as low 
(0-64), middle (65-80), and high (81-100), with 
a lower score representing a greater probability 
of mental disorder.

Functional status

In the NHIS questionnaire designed for 
those 12 years of age and older, functional 
status was mainly measured by 6 basic ADLs 
questions (with 4 response categories of 
difficulty or inability in taking a bath, dressing, 
eating, getting in and out of bed, walking across 
a room, and toileting) together with 9 mobility 
questions (with 3 response categories of 
limitation in doing vigorous activities, moderate 
activities, lifting or carrying groceries, climbing 
several flights, climbing 1 flight, bending and 
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kneeling, walking a mile, walking several 
blocks, and walking 1 block) adapted from 
the physical functioning domain in the Taiwan 
version, SF-36 [12,13]. The level of physical 
function was categorized, based on the ability 
to perform these 15 tasks, into dependency, 
difficulty, much limitation, some limitation, and 
normal. “Dependency” was defined as being 
unable to perform at least one of the six ADLs 
tasks. “Difficulty” was defined as having some 
or much difficulty to perform at least 1 of the 6 
ADLs tasks. “Much limitation” was defined as 
having much limitation in performing at least 1 
of the 9 mobility tasks. “Some limitation” was 
defined as having some limitation in performing 
at least 1 of the 9 mobility tasks. “Normal” was 
defined as having no difficulty or limitation in 
any of the 15 tasks.

health care expenses

The survey data were further linked 
to the health care data in order to obtain 
an understanding on the 1-year health care 
costs that occurred in the same year of the 
NHIS interviews. In Taiwan, comprehensive 
health and medical care for residents has 
been provided by the government through the 
National Health Insurance (NHI) program since 
1995. Medical and health services covered in 
the NHI program include inpatient, outpatient, 
traditional Chinese medicine, dentistry, prenatal 
care and delivery, rehabilitation and home 
care, and preventive medicine. For this study, 
all claims made to the NHI program between 
1 January 2001 and 31 December 2001 were 
retrieved by the Bureau of National Health 
Insurance for 2,420 (81.9%) of the NHIS 
participants who completed the informed 
consent of data linkage to the NHI program. 
The remaining 535 participants did not differ 
from those who consented in age, number 
of chronic conditions, self-rated health, and 
functional status, but they were more likely 

to be females, widowed, depressed, and had 
a lower educational level. Of the participants 
who agreed to link their medical data, 84 failed 
to provide the needed data about final expenses 
because of deaths, unmatched ID numbers, 
or other unspecified reasons; 93 participants 
had missing information regarding physical 
function and 2,243 participants remained for 
the final analysis. 

Analysis

The basic characteristics of the samples, 
including sociodemographics (gender, age, 
education level, and marital status), health 
status (self-rated health, total number of chronic 
diseases, and mental health), functional status, 
and health care expenditures were analyzed. 
The association between physical function and 
health care costs was first examined with direct 
comparison of the average costs and relative 
proportion of health care utilization across 
groups of elderly people with different levels 
of physical function. The independent effect of 
physical function on total health care expenses 
was further estimated using multivariate linear 
regression analysis. To satisfy the assumption 
of a normal distribution for the dependent 
variable in the linear regression, total health 
care expenses were logarithmic-transformed. 
All statistical analyses were carried out using 
SPSS-PC, version 12 (SPSS Inc., Chicago, IL, 
USA).

results

Desc r ip t ive de t a i l s o f t he s tud ied 
samples are given in Table 1. Of the 2,243 
participants analyzed, 48.8% were females. The 
respondents aged 60-69, 70-79, and 80 years 
or older accounted for 55.8, 33.8, and 10.4% of 
the number of the analyzed study participants, 
respectively. Only 24.7% of the participants 
had completed high school or higher. Most of 
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Table 1. Characteristics of Study Participants on Demography, Health and Functional Status, and 
Health Care Use

n %
Sociodemography

Sex
Male 1,148 51.2
Female 1,095 48.8 

Age
60~69 1,251 55.8 
70~79 759 33.8 
80 or older 233 10.4 

Education level
No 675 30.1 
Elementary school 1,015 45.3 
High school or above 553 24.7 

Marital status
Married 1,618 72.1 
Widowed 545 24.3 
Others 80 3.6 

Health status
Self-rated health

Positive 761 33.9 
Neutral 1,024 45.7 
Negative 341 15.2 
Missing 117 5.2 

Number of chronic diseases
0 890 39.7 
1 684 30.5 
2 or more 669 29.8 

Metal health scores
Low 740 33.0 
Middle 751 33.5 
High 634 28.3 
Missing 118 5.3 

Functional status
Level of physical function

Normal 343 15.3 
Some limitation 817 36.4 
Much limitation 804 35.8 
Difficulty 188 8.4 
Dependency 91 4.1 

Health care expenditure
Costs (NT$)

Mean (SD) 41,448.3 (88091.7)
SD = standard deviation.
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the participants (72.1 %) were married, 15.2 
% of the participants rated their health status 
negatively, and 39.7% of the participants had 
no chronic disease. The mean score of mental 
health was 71.5 (SD=18.2). For the level of 
physical function, most of the participants had 
some (36.4%) or much (35.8 %) limitation; 
only 15.3, 8.4, and 4.1 % were classified as 
normal, with difficulty, or with dependency 

respectively. The average health care cost was 
NT$41,448 (SD = NT$88,092). 

Figure 1 depicts the distribution of average 
health costs (A) and the relative proportion of 
total participants and total expenses (B) among 
different functional categories. A clear gradient 
reverse relationship was observed between 
functional status and average health care costs. 
Individuals having functional problems used 

Figure 1. Diagram showing the relationship between functional status and use of health care service 
(A. Average Health Care Costs among Older People with Different Level of Function. B. 
Rate Ratio and Relative Proportion Accounted for Total Participants and Total Health Care 
Expenses among Older People with Different Level of Function.)

The bars in Figure 1A indicate 95% confidence interval of average health care costs.
* Rate ratio =  % of total health care expenses / % of total participants.
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higher health care costs. Furthermore, the 
increase of health care utilization in individuals 
with a decline in physical functioning reflects 
not only on the absolute means of total 
expenses, but also on the relative percentage 
of total expenses. In general, while accounting 
for a smaller proportion of the total population, 
individuals with functional problems consumed 
relatively larger proportions of the total health 
care expenses. 

Table 2 presents the results of the multiple 
linear regression model used to estimate the 
effect of functional status on total health care 
expenditures, with adjustment for covariates, 
including age, gender, education level, marital 
status, self-rated health, number of selected 
medical conditions, and mental health. A 
gradient increase of regression coefficients 
was observed in the categories of functional 
status, and the level of physical function was, 
in general, independently associated with the 
use of health care. Older people who were 
classified as “dependent,” “difficulty,” or 
“much limitation” in their physical functioning 
incurred significantly higher health care costs 
than their counterparts who were classified as 
“normal” or “with some limitation.” Overall, 
the results from the model showed that health 
care costs increased with older age, higher 
education level, poorer self-rated health, 
more chronic conditions, and worse physical 
function.

dIscussIons

Our findings, although consistent with 
those of past studies on functional limitations 
and health care costs for the elderly[8,9], 
are unique in providing up-to-date evidence 
test ifying to the significant association 
between the level of physical functioning 
and health care utilization from a non-US, 
nationwide representative survey data of a non-

institutionalized elderly population. Clearly, 
functional status is an important determinant of 
health care utilization in the elderly population 
across countries.

This is the first study evaluating the effect 
of functional status on medical care costs in 
the elderly population in Taiwan. In addition to 
the results, our study has several methodologic 
strengths that may be of help to researchers 
interested in pursuing similar studies in the 
future. For example, we employed not only 
ADLs, but advanced-skill items, to measure 
physical function and took into consideration 
the level of inability, difficulty, or limitation in 
differentiating the level of severity. Our results 
further identified a clear gradient relationship 
between the level of physical functioning and 
health care costs. This suggests that using 
domains of physical functioning and levels 
of severity in measuring and classifying the 
level of physical functioning can be expected 
to provide more complete information on 
functional status. Moreover, the source of 
information on health and functional status 
was from the NHIS, a routine nationwide 
survey that is commonly conducted in many 
countries and aimed at collecting health-related 
information. 

Certain limitations of this research need 
to be considered. First, while most participants 
allowed us to access their NHI claims data, 
some declined the request. Those who did not 
consent reported obvious differences from the 
consenters with respect to several variables. The 
potential influence from the bias on the results 
cannot be excluded. Second, our study was 
limited by the cross-sectional design, and the 
dynamic effect of functional change, especially 
functional decline, on health care costs could 
not be measured. Third, some factors that could 
affect health care utilization, such as cognitive 
function and living arrangement, were not 
included in the regression, and the results need 
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Table 2. Multiple Linear Regression Model Assessing the Adjusted Relationship between Functional 
Status and Health Care Utilization

Independent variable β SE(β) p value
Intercept 3.76 0.05 <0.001
Sociodemography

Sex (vs. male)
Female 0.00 0.03 0.987

Age (vs. 60-69)
70-79 0.10 0.03 <0.001
80 or older 0.07 0.04 0.082

Education level (vs. no)
Elementary school 0.08 0.03 0.009
High school or above 0.16 0.03 <0.001

Marital status (vs. married)
Widowed 0.01 0.03 0.861
Other -0.03 0.06 0.621

Health status
Self-rated health (vs. positive)

Neutral 0.07 0.03 0.010
Negative 0.34 0.04 <0.001
Missing 1.01 0.54 0.062

Number of chronic diseases (vs. 0)
1 0.17 0.03 <0.001
2 or more 0.36 0.03 <0.001

Metal health scores (vs. low)
Middle 0.00 0.03 0.965
High -0.05 0.03 0.154
Missing -0.74 0.54 0.171

Functional status
Level of physical function (vs. normal)

Some limitation 0.08 0.04 0.029
Much limitation 0.14 0.04 <0.001
Difficulty 0.21 0.06 <0.001
Dependency 0.39 0.09 <0.001

R2 = 0.21
β = regression coefficient.
SE = standard error.

to be explained with caution. Fourth, health care 
costs covering medical and home care spending 
were used in the study to represent health care 
utilization. Our data did not include information 
on the use of other formal (such as long-term 
care services) and informal services in the 
health care system. It is therefore not known 
whether the relationship between functional 
status and the overall health care utilization 
was the same as that in our study. Finally, only 

total medical care costs were analyzed in this 
study. In addition to the effect on medical care 
costs, the relationship of functional status and 
other health care utilization indicators, such as 
outpatient visits and days of inpatients, needs to 
be examined in future studies.

Alongside population aging, there will be 
an increase in people with chronic diseases and 
functional problems. This will impose a huge 
financial burden on health care services[14]. 
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Evidence from this cross-sectional analysis 
indicates that the utilization of health care 
among the elderly population in a health care 
system different from the one in the United 
States is also partly affected by functional 
status. It is clear that delaying or preventing 
the occurrence of functional decline for elderly 
adults is as important as preventing chronic 
diseases[15] to achieve effective reduction in 
health care expenditures. 
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台灣老年人活動功能與健康照護費用之關係

藍祚運1,*　張新儀2　陳慶餘1

目標：過去對於老年人活動功能與醫療服務利用的研究侷限於使用較早期的調查資料、地

區性人口、女性，或僅使用日常生活活動功能(ADLs)為功能狀況的測量，且很少有美國之外其
他國家的研究資料。我們希望利用台灣的近期健康調查資料，重新檢視老年人功能狀況對健康

照護使用的影響。方法：分析2001年「國民健康訪問調查」資料，2,243名60歲以上樣本納入分
析。以六項ADLs及九項身體活動的問題測量活動功能。並與全民健保資料庫連結以獲取醫療
服務利用資料。統計上利用線性複迴歸分析活動功能與健康照護費用間之關係。結果：分析結

果中觀察到功能狀況與照護成本間呈現出清楚的線性關係，且小部份功能嚴重衰退的人耗用了

大部分的費用。經過複迴歸模式分析，控制其他相關因素後仍顯示功能狀況與健康照護費用間

有顯著的相關性。結論：本研究以台灣本土之全國性調查資料進行分析後，證實老年人活動功

能對健康照護的使用有獨立且重要的影響。此研究結果與其他相關研究的發現一致。(台灣衛誌 
2007；26(6)：482-490)

關鍵詞： 活動功能、健康照護費用、老年人


