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Abstract

Objective: The purpose of this study was to explore the relationship between accessibility of health-

care facilities and medical care utilization among the middle-aged and elderly population in Taiwan.

Design: Cross-sectional study from 2007 Taiwan Longitudinal Study on Ageing (TLSA) survey.

Setting: Community-based study.

Participants: A total of 4249 middle-aged and elderly subjects were recruited.

Intervention(s): None.

Main Outcome Measure(s): Outpatient visits within 1 month, and hospitalization, emergency visits

as well as to shop in pharmacy stores within 1 year, respectively.

Results: Adjusting for important confounding variables, the middle-aged and elderly with National

Health Insurance (NHI) and commercial insurance compared with those with NHI alone tended to

have outpatient visits. The middle-aged and elderly with longer time to access healthcare facilities

were less likely to shop in pharmacy stores compared with thosewith <30 min. Themiddle-aged and

elderly who perceived inconvenient to access health care tended to shop in pharmacy stores com-

pared with those with perceived convenience.

Conclusions: Our study of Taiwan’s experience could provide a valuable lesson for countries that are

planning to launch universal health insurance system, locate budgets in health care and transporta-

tion. Themiddle-aged and elderlywhowere facingmore challenges in accessing health care, nomat-

ter in perceived accessibility or real time to access health care, had less outpatient visits and more

drug stores shopping. Strategic policies are needed to improve accessibility in increasing patients’

perception on access and escalating convenience of transportation system for improving accessibility.
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Introduction

Population ageing is a global trend. The global population aged 65
years or older were 524 million people in 2010 (8% of world’s popu-
lation) and expected to increase to about 1.5 billion (16% of world’s
population) by 2050, with most of the increase in developing countries
(http://www.nia.nih.gov/sites/default/files/global_health_and_aging.
pdf (5 March 2015, date last accessed)). By the end of September
1993, 7.09% of Taiwan’s total population were over 65 years, and
reached the ageing society standard set by World Health Organiza-
tion. 32.5% population are aged greater than 50 in 2013 from house-
hold registration data, and 11.53% for 65 years and above with an
ageing index of 80.51%. The increase in this sustained phenomenon
in the elderly population is expected to increase by 2025 to 20.1%
(http://sowf.moi.gov.tw/stat/Survey/list.html).

According to the Taiwan National Health Insurance 2012 Annual
Report, 46.8%of totalmedical care visits (including outpatients, ER vis-
its and inpatient admissions) were utilized by patients over 50 years, and
12.5% by patients over 65 years; 62.1% of total medical expenditures
were cost by patients over 50 years and 34.6%by patients over 65 years.

Assessment of quality of care includes the following dimension: re-
source availability, patient–provider relationship, patient satisfaction,
quality indicators, clinical practice, assess and continuity of care and
also patient safety [1]. Accessibility of healthcare resources is particu-
larly important for the physiological functions in the middle-aged and
elderly population. Accessibility can be summarized by five dimen-
sions: availability, accessibility, accommodation, affordability and ac-
ceptability [2]. The degree of accessibility to health care is related to the
capacity and willingness to use health care [3, 4]. Elder patient’s acces-
sibility to health care affects the quality of medical care and health sta-
tus, depends on the nature of the middle-aged and elderly needs and
varies with different ethnic groups [5–10]. The distribution and provi-
sion of healthcare resources, the individual’s financial ability, and not
health-related factors affects healthcare utilization [11–13].

Quality of care was different in urban and rural healthcare organi-
zations [12, 14, 15], and healthcare utilization among middle-aged
and elderly in urban and rural was different associated with transpor-
tation [12, 14–16].

Many empirical studies has been conducted in the past on accessi-
bility of healthcare and medical care utilization, but most of the re-
searches focused on convenience to healthcare or to investigate the
impact of cost burden of the middle-aged and elderly population on
the use of healthcare services provided. Only few studies were per-
formed on the relationship between accessibility of healthcare and
the utilization of medical care services to the middle-aged and elderly
population. In addition, most of the studies investigated with only ob-
jective data, few studies used respondents’ subjective perceptions to
measure access. Our study uses sixth wave of Taiwan Longitudinal
Study on Ageing (TLSA) on population above aged 50 and above to
explore the relationships of both perceived accessibility and objective
time needed in accessing healthcare to utilize medical care services.

Materials and methods

Our study adopts data from sixth wave of Taiwan Longitudinal Study
on Ageing (TLSA) which was conducted by the Health Promotion
Administration (HPA), Ministry of Health and Welfare. Data includ-
ing healthcare utilization, health behaviour and health status were
collected with face-to-face interview questionnaires. Household regis-
tration data of residents aged 50 and above were used as sampling
frame for this study.

The dependent variables representing the utilization of medical
care services in this study included four types of healthcare utilization:
(i) outpatient visits within 1 month, (ii) inpatient administration (hos-
pitalization) within 1 year, (iii) emergency visits within 1 year and (iv)
pharmacy stores shopping within 1 year. The variables indicating
accessibility of healthcare facilities included perceived convenience in
accessing to healthcare facilities, time needed to access to healthcare
facilities and having other types of insurance besides National Health
Insurance. The relationship between accessibility of healthcare facil-
ities and utilization of medical care services were investigated using
univariate and multivariate logistic regression analysis. The odds ra-
tios (OR) and its 95% confidence interval (CI) were reported. Three
different settings of multivariate models were applied: (i) Model 1 in-
cluded all variables for accessibility of healthcare facilities as well as
age and gender, (ii) Model 2 included all variables in Model 1 and
major health conditions including hypertension, diabetes mellitus,
heart disease, stroke, cancer and rheumatoid arthritis, and (iii)
Model 3 included variables selected using backward deletion ap-
proach where variables did not improved the model fit with P < 0.05
were discarded, with all variables for accessibility of healthcare facil-
ities were forced in the model. All statistical analyses were performed
with the use of SAS software version 9.2. A two-tailed P < 0.05 indi-
cated statistical significance.

Results

Baseline characteristics of study subjects

A total of 4251 subjects responded to this survey and 4249 subjects
provided valid questionnaires. The baseline characteristics were
shown in Table 1. The gender distributions of study subjects were
quite similar between male and female (50.3 vs. 49.7%). Regarding
age distributions, the proportions of subjects aged from 50 to 64,
from 65 to 74, and 75 years or above, were 40.6, 25.3 and 34.2%,
respectively. Most of subjects were married and living with their
spouse (67.3%), and more than half (54.2%) took elementary or jun-
ior high school education. The majority of subjects were unemployed
(48.7%) and 25% of subjects were housekeeper. Regarding health life
style behaviours, 17.9% of subjects were current smoker, 28.5% had
habitual alcohol consumption, 4.8% had betel nut chewing and
34.1% did not take regular exercise.

Most subjects had one or more chronic disease (71.7%) and
37.5% of subjects had catastrophic illness. The proportions of sub-
jects who had hypertension, diabetes mellitus, heart disease, stroke,
cancer, and rheumatoid arthritis were 39.7, 16.7, 18.7, 6.6, 3.6, and
19.0%, respectively. Besides National Health Insurance, which is
compulsory insurance in Taiwan, 30.7% had non-commercial insur-
ance and 19.2% had commercial insurance. Regarding time needed to
access healthcare facilities, most of subjects spent <30 min to go to
nearby hospital (86.1%). Regarding subjectively perceived conveni-
ence to access healthcare facilities, 88.3% reported convenient,
8.7% reported inconvenient and 3% reported very inconvenient.
The utilization of medical care services analysis has been distributed
as, up to 88.6% had outpatient visits within 1 month, 17.3% had
been hospitalized within 1 year, 18.1% had emergency visits within
1 year and 33.1% had pharmacy stores shopping within 1 year.

Relationship between accessibility of healthcare facilities

and utilization of medical care services

The relationships between accessibility of healthcare facilities and out-
patient visits within 1 month investigated by logistic regression were
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shown in Table 2. In the univariate analysis, those with commercial
insurancewere less likely to take outpatient visits within 1month com-
pared with those without other insurance (OR = 0.71, P = 0.005).
Those with longer time to access healthcare facilities were more likely
to take outpatient visits within 1 month compared with those with
only <30 min (>90 vs. ≤30 min, OR = 7.89, P = 0.041; 30< to ≤ 60
vs. ≤30 min, OR = 1.72, P = 0.004). Under univariate analysis, those
perceived inconvenient to access healthcare facilities tended to have
higher proportion of outpatient visits within 1 month than those

Table 1 Baseline characteristics of study subjects (N = 4249)

Characteristics N (%)

Gender
Male 2135 (50.3)
Female 2112 (49.7)
Missing value 2

Age (years)
50–54 240 (5.7)
55–59 941 (22.2)
60–64 541 (12.7)
65–69 605 (14.3)
70–74 469 (11.0)
75+ 1451 (34.2)
Missing value 2

Marital status
Married 2859 (67.3)
Widowed 1148 (27.0)
Divorced/separated 132 (3.1)
Single 108 (2.5)

Missing value 2
Education
Illiterate 893 (21.1)
Limited education 193 (4.6)
Elementary or junior high school 2297 (54.2)
High school 475 (11.2)
College or Institute 384 (9.1)
Missing value 7

Occupation
Unemployed 2066 (48.7)
Housekeeper 1058 (25.0)
Agricultural 548 (12.9)
Non-agricultural 567 (13.4)
Missing value 10

Smoking
No 3486 (82.1)
Yes 761 (17.9)
Missing value 2

Alcohol consumption
No 3035 (71.5)
Yes 1212 (28.5)
Missing value 2

Betel nut chewing
No 4042 (95.2)
Yes 205 (4.8)
Missing value 2

Exercise
No 1446 (34.1)
Yes 2800 (65.9)
Missing value 3

Self-rated health
Excellent 379 (8.9)
Good 1072 (25.2)
Moderate 1570 (37.0)
Bad 963 (22.7)
Very bad 263 (6.2)
Missing value 2

ADL
Without difficulty 2641 (63.5)
With difficulty 1520 (36.5)
Missing value 88

Number of Chronic diseases
0 1200 (28.3)
1 1152 (27.1)

Table continued

Table 1 Continued

Characteristics N (%)

2 873 (20.6)
3+ 1022 (24.1)
Missing value 2

Catastrophic illness
No 2655 (62.5)
Yes 1592 (37.5)
Missing value 2

Hypertension
No 2561 (60.3)
Yes 1686 (39.7)
Missing value 2

Diabetes mellitus
No 3537 (83.3)
Yes 710 (16.7)
Missing value 2

Heart disease
No 3452 (81.3)
Yes 795 (18.7)
Missing value 2

Stroke
No 3965 (93.4)
Yes 282 (6.6)
Missing value 2

Cancer
No 4095 (96.4)
Yes 152 (3.6)
Missing value 2

Rheumatoid arthritis
No 3440 (81.0)
Yes 807 (19.0)
Missing value 2

Type of insurance
NHI only 2127 (50.1)
NHI with other non-commercial insurance 1302 (30.7)
NHI with other commercial insurance 816 (19.2)
Missing value 4

Time interval to access healthcare facilities (min)
≤30 3609 (86.1)
30< to ≤60 450 (10.7)
60< to ≤90 72 (1.7)
>90 61 (1.5)
Missing value 57

Convenience to access healthcare facilities
Convenient 3462 (88.3)
Inconvenient 343 (8.7)
Very inconvenient 118 (3.0)
Missing value 326

Non-commercial insurance included public employee insurance, labour
insurance, fishery insurance or agricultural insurance.

ADL, activity of daily living.
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Table 2 The relationship between accessibility of healthcare facilities and outpatient visits

Accessibility of healthcare
facilities

Outpatient visits within
1 month

P-value† Percentage of
utilization

Univariate analysis Multivariate analysis

No Yes OR (95% CI) P-value Model 1a Model 2b Model 3c

N (%) N (%) OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Type of insurance
NHI only 219 (45.4) 1906 (50.7) 0.020 89.61 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
NHI with other
non-commercial insurance

149 (30.9) 1153 (30.7) 88.56 0.89 (0.71, 1.11) 0.297 1.06 (0.84, 1.34) 0.602 1.24 (0.98, 1.58) 0.077 1.22 (0.95, 1.56) 0.113

NHI with other commercial
insurance

114 (23.7) 702 (18.7) 86.03 0.71 (0.56, 0.90) 0.005 1.16 (0.88, 1.53) 0.287 1.39 (1.04, 1.85) 0.025 1.48 (1.12, 1.95) 0.006

Time interval to access healthcare facilities (min)
≤ 30 420 (91.7) 3189 (85.4) 0.002 88.36 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
30 <∼≤ 60 32 (7.0) 418 (11.2) 92.89 1.72 (1.18, 2.50) 0.004 1.61 (1.10, 2.35) 0.014 1.38 (0.93, 2.04) 0.109 1.30 (0.87, 1.93) 0.199
60 <∼≤ 90 5 (1.1) 67 (1.8) 93.06 1.77 (0.71, 4.40) 0.223 1.72 (0.68, 4.32) 0.252 1.34 (0.51, 3.49) 0.555 1.17 (0.45, 3.08) 0.746
> 90 1 (0.2) 60 (1.6) 98.36 7.89 (1.09, 56.98) 0.041 6.33 (0.87, 46.16) 0.069 5.93 (0.80, 43.93) 0.082 4.98 (0.66, 37.35) 0.119

Convenience to access healthcare facilities
Convenient 413 (92.2) 3049 (87.7) 0.009 88.07 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Inconvenient 22 (4.9) 321 (9.2) 93.59 1.98 (1.27, 3.08) 0.003 1.48 (0.94, 2.33) 0.090 1.36 (0.85, 2.17) 0.194 1.22 (0.76, 1.97) 0.405
Very inconvenient 13 (2.9) 105 (3.0) 88.98 1.09 (0.61, 1.97) 0.763 0.81 (0.45, 1.48) 0.495 0.65 (0.34, 1.22) 0.175 0.57 (0.28, 1.14) 0.110

OR (95% CI), odds ratio (95% confidence interval).
†Chi-square test.
aModel 1: type of insurance, time interval to access hospital, convenience to access healthcare facilities, age and gender.
bModel 2: not only controlled variables listed in Model 1 but also included hypertension, diabetes mellitus, heart disease, stroke, cancer and rheumatoid arthritis.
cModel 3: controlled variables selected by backward deletion approach with significant level 0.05 (gender, education, alcohol consumption, self-rated health, ADL, diabetes mellitus, heart disease, stroke, cancer), type of

insurance, time interval to access hospital, convenience to access healthcare facilities were forced in the model (N = 4160).
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convenient to access healthcare facilities (inconvenient vs. convenient,
OR = 1.98, P = 0.003). However, after controlling for confounding
variables such as major health conditions (Model 3), subjects with
commercial insurance besides National Health Insurance were more
likely to take outpatient visits within 1 month compared with those
without other insurance (OR = 1.48, P = 0.006). Other variables re-
garding accessibility of healthcare facilities were not significantly asso-
ciated with outpatient visits within 1 month after controlled for other
important variables (Table 2).

The relationships between accessibility of healthcare facilities and
hospitalization within 1 year investigated by logistic regression were
shown in Table 3. In the univariate analysis, those with other insur-
ance were less likely to have hospitalization within 1 year compared
with those without other insurance (commercial vs. no, OR = 0.44,
P < 0.001; non-commercial vs. no, OR = 0.77, P = 0.005). Those
with longer time to access healthcare facilities were more likely to
have hospitalization within 1 year compared with those with only
<30 min (>90 vs. ≤30 min, OR = 2.53, P = 0.001; 30< ∼ ≤60 vs.
≤30 min, OR = 1.37, P = 0.011). Under univariate analysis, those
perceived inconvenient to access healthcare facilities tended to have
higher proportion of hospitalization within 1 year than those conveni-
ent to access healthcare facilities (very inconvenient vs. convenient,
OR = 2.56, P < 0.001; inconvenient vs. convenient, OR = 1.93,
P < 0.001). However, after controlling for important confounding
variables (Model 3), all three variables regarding accessibility of
healthcare facilities were not significantly associated with hospitaliza-
tion within 1 year (Table 3).

The relationships between accessibility of healthcare facilities and
emergency visits within 1 year investigated by logistic regression were
shown in Table 4. In the univariate analysis, those with commercial
insurance were less likely to have emergency visits compared with
those without other insurance (OR = 0.44, P = 0.003). Those with
longer time to access healthcare facilities were more likely to have
emergency visits compared with those with only <30 min (>90 vs.
≤30 min, OR = 1.99, P = 0.016; 30< to ≤ 60 vs. ≤30 min, OR = 1.32,
P = 0.023). Under univariate analysis, those perceived inconvenient to
access healthcare facilities tended to have higher proportion of using
emergency visits than those convenient to access healthcare facilities
(very inconvenient vs. convenient, OR = 2.68, P < 0.001; inconvenient
vs. convenient, OR = 1.53, P = 0.003). However, after controlling for
important confounding variables (Model 3), all three variables regard-
ing accessibility of healthcare facilities were not significantly asso-
ciated with using emergency visits (Table 4).

The relationships between accessibility of healthcare facilities and
pharmacy stores shopping within 1 year investigated by logistic regres-
sion were shown in Table 5. In the univariate analysis, thosewith com-
mercial insurance were more likely to shop pharmacy stores compared
with those without other insurance (OR = 1.47, P < 0.001). Those
with longer time to access healthcare facilities were less likely to
have pharmacy stores shopping within 1 year compared with
those with only <30 min (30< to ≤ 60 min vs. ≤ 30 min, OR = 0.77,
P = 0.015). Under univariate analysis, those perceived inconvenient
to access healthcare facilities were no significant difference in propor-
tion of pharmacy stores shopping compared with those convenient to
access healthcare facilities. However, after controlling for important
confounding variables (Model 3), those with commercial insurance
were more likely to shop pharmacy stores compared with those with-
out other insurance (OR = 1.27, P = 0.016), and those with longer
time to access healthcare facilities were less likely to shop in pharmacy
stores compared with those with only <30 min (>90 vs. ≤30 min, OR
= 0.51, P = 0.032; 30< to≤60 vs.≤30 min, OR = 0.77, P = 0.022), and

those were inconvenient to access healthcare facilities were more likely
to shop in pharmacy stores than those convenient to access healthcare
facilities (inconvenient vs. convenient, OR = 1.49, P = 0.002).

In order to make an overall view for the relationship between ac-
cessibility of healthcare facilities and utilization of medical care ser-
vice, the findings from multivariate Model 3 across Tables 2–5 were
visualized as Fig. 1.

Discussion

Taiwan’s healthcare facilities are considered as abundant because
81.5% of the middle-aged and elderly subjects thought that the med-
ical care is convenient; moreover, 86.1% of the middle-aged and eld-
erly subjects were spent <30 min to reach a healthcare facility. A total
of 248 middle-aged and elderly patients reported perceived inconveni-
ent to access healthcare facilities. There was 53.8% of whom reported
perceiving inconvenience due to time factor, yet there were only
46.4% of their time needed to access healthcare facilities >60 min.
These results show that time is one main factor for perceiving incon-
venience. The most common problem of healthcare service reported in
a national survey of South African was long waiting time [17]. Past
study shows that wealthy people in Spain are willing to pay more
for shorter waiting time [18]. The results indicate that time factor
does not only refer to time needed to reach a health facility, but also
to other areas such as free time of family member to accompany eld-
erly to healthcare facilities and long waiting time.

Our study examined relationships of four types of healthcare util-
ization (outpatient visits within 1 month, inpatient administration
within 1 year, emergency visits within 1 year and pharmacy stores
shopping within 1 year) and important variables including age, health
status, insurances besides NHI, perceived convenience to healthcare
facilities and time needed to access healthcare facilities.

In univariate analyses, the probability of outpatient visits with no
commercial insurance was higher than that with any other insurance
(P < 0.05), and the probability of outpatient visits was higher in pa-
tients requiring 31–60 min transportation than that of within
30 min to reach a health facility (P < 0.05). Evaluation from a logistic
regression analysis shows that time needed to access healthcare facil-
ities and perceived convenience are not statistically significantly related
to outpatient visits. Whereas, the number of chronic diseases are sig-
nificantly related outpatient visits. It indicates that the more the num-
ber of chronic diseases relates to the more usage of outpatient visits,
and number of chronic diseases is the most important factor.

In contrast to past studies that health insurance increases health-
care utilization [14], the patients with commercial insurance used
less hospitalization services. However, this study was conducted in a
country that all citizens are covered by NHI. The patients with extra
self-paid commercial insurance might indicates better level of econom-
ic situation, and might use less medical services. Logistic regression
analysis shows that age, number of chronic diseases and time needed
to medical care are main factors affecting hospitalization.

Univariate analysis shows that there is a significant relationship be-
tween chronic diseases situations and perceived convenience to emer-
gency visits (P < 0.05). Logistic regression analysis also shows that age,
number of chronic diseases and perceived convenience are the main
factors for emergency use. Elderly patients above 75 years of age,
with more number of chronic diseases and perceive inconvenient
had more emergency visits. Subjects with fewer outpatient visits due
to inconvenience might lead to needs of emergency care at a later
stage of worsened health.
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Table 3 The relationship between accessibility of healthcare facilities and hospitalization

Accessibility of healthcare
facilities

Hospitalization within 1
year

P-value† Percentage of
utilization

Univariate analysis Multivariate analysis

No Yes OR (95%CI) P-value Model 1a Model 2b Model 3c

N (%) N (%) OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Type of insurance
NHI only 1688 (48.2) 437 (59.3) <0.001 20.55 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
NHI with other
non-commercial insurance

1085 (31.0) 217 (29.4) 16.67 0.77 (0.65, 0.93) 0.005 0.93 (0.77, 1.12) 0.462 1.05 (0.87, 1.28) 0.599 1.03 (0.84, 1.26) 0.784

NHI with other commercial
insurance

733 (20.9) 83 (11.3) 10.17 0.44 (0.34, 0.56) < 0.001 0.81 (0.61, 1.07) 0.139 0.91 (0.68, 1.22) 0.541 1.07 (0.81, 1.42) 0.644

Time interval to access healthcare facilities (min)
≤ 30 3026 (87.0) 583 (81.7) <0.001 16.15 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
30 <∼≤ 60 356 (10.2) 94 (13.2) 20.89 1.37 (1.07, 1.75) 0.011 1.16 (0.90, 1.50) 0.241 1.08 (0.83, 1.40) 0.568 1.01 (0.76, 1.33) 0.957
60 <∼≤ 90 55 (1.6) 17 (2.4) 23.61 1.60 (0.93, 2.78) 0.093 1.36 (0.77, 2.41) 0.284 1.15 (0.64, 2.06) 0.637 1.32 (0.72, 2.41) 0.372
> 90 41 (1.2) 20 (2.8) 32.79 2.53 (1.47, 4.35) 0.001 1.93 (1.09, 3.41) 0.024 1.71 (0.95, 3.09) 0.075 1.53 (0.81, 2.89) 0.191

Convenience to access healthcare facilities
Convenient 2990 (89.6) 472 (80.6) <0.001 13.63 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Inconvenient 263 (7.9) 80 (13.7) 23.32 1.93 (1.47, 2.52) < 0.001 1.26 (0.95, 1.66) 0.112 1.17 (0.88, 1.57) 0.289 0.93 (0.68, 1.27) 0.631
Very inconvenient 84 (2.5) 34 (5.8) 28.81 2.56 (1.70, 3.86) < 0.001 1.55 (1.01, 2.36) 0.043 1.36 (0.87, 2.11) 0.175 0.92 (0.57, 1.48) 0.719

OR (95% CI), odds ratio (95% confidence interval).
†Chi-square test
aModel 1: type of insurance, time interval to access hospital, convenience to access healthcare facilities, age and gender.
bModel 2: not only controlled variables listed in Model 1 but also included hypertension, diabetes mellitus, heart disease, stroke, cancer and rheumatoid arthritis.
cModel 3: controlled variables selected by backward deletion approach with significant level = 0.05 (gender, education, alcohol consumption, self-rated health, ADL, diabetes mellitus, heart disease, stroke, cancer), type of

insurance, time interval to access hospital, convenience to access healthcare facilities were forced in the model (N = 4160).
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Table 4 The relationship between accessibility of healthcare facilities and emergency service

Accessibility of healthcare
facilities

Emergency visits within 1
year

P-value† Percentage of
utilization

Univariate analysis Multivariate analysis

No Yes OR (95%CI) P-value Model 1a Model 2b Model 3c

N (%) N (%) OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Type of insurance
NHI only 1707 (49.1) 418 (54.5) 0.010 19.65 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)) 1.00 (Reference)
NHI with other
non-commercial insurance

1074 (30.9) 228 (29.7) 17.51 0.87 (0.73, 1.04) 0.117 0.98 (0.81, 1.18) 0.809 1.08 (0.89, 1.30) 0.435 1.09 (0.90, 1.33) 0.366

NHI with other commercial
insurance

695 (20.0) 121 (15.8) 14.83 0.71 (0.57, 0.89) 0.003 1.05 (0.82, 1.36) 0.689 1.17 (0.90, 1.52) 0.233 1.26 (0.99, 1.61) 0.063

Time interval to access healthcare facilities (min)
≤ 30 2981 (86.8) 628 (83.1) 0.013 17.40 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)) 1.00 (Reference)
30 <∼≤ 60 352 (10.2) 98 (13.0) 21.78 1.32 (1.04, 1.68) 0.023 1.21 (0.95, 1.55) 0.123 1.15 (0.89, 1.47) 0.290 1.14 (0.88, 1.47) 0.335
60 <∼≤ 90 60 (1.8) 12 (1.6) 16.67 0.95 (0.51, 1.78) 0.871 0.86 (0.46, 1.62) 0.636 0.73 (0.38, 1.39) 0.335 0.84 (0.44, 1.61) 0.598
> 90 43 (1.3) 18 (2.4) 29.51 1.99 (1.14, 3.47) 0.016 1.64 (0.92, 2.92) 0.095 1.50 (0.83, 2.71) 0.182 1.41 (0.76, 2.61) 0.272

Convenience to access healthcare facilities
Convenient 2941 (89.4) 521 (82.4) <0.001 15.05 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)) 1.00 (Reference)
Inconvenient 270 (8.2) 73 (11.6) 21.28 1.53 (1.16, 2.01) 0.003 1.11 (0.83, 1.47) 0.484 1.02 (0.76, 1.36) 0.896 0.85 (0.63, 1.15) 0.296
Very inconvenient 80 (2.4) 38 (6.0) 32.20 2.68 (1.80, 3.99) < 0.001 1.89 (1.26, 2.84) 0.002 1.70 (1.12, 2.58) 0.013 1.30 (0.84, 2.02) 0.236

OR (95% CI), odds ratio (95% confidence interval).
†Chi-square test.
aModel 1: type of insurance, time interval to access hospital, convenience to access healthcare facilities, age and gender.
bModel 2: not only controlled variables listed in Model 1 but also included hypertension, diabetes mellitus, heart disease, stroke, cancer and rheumatoid arthritis.
cModel 3: controlled variables selected by backward deletion approach with significant level = 0.05 (gender, education, alcohol consumption, self-rated health, ADL, diabetes mellitus, heart disease, stroke, cancer), type of

insurance, time interval to access hospital, convenience to access healthcare facilities were forced in the model (N = 4160).
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Table 5 The relationship between accessibility of healthcare facilities and pharmacy stores shopping

Accessibility of healthcare
facilities

Pharmacy stores shopping
within 1 year

P-value† Percentage of
utilization

Univariate analysis Multivariate analysis

No Yes OR (95%CI) P-value Model 1a Model 2b Model 3c

N (%) N (%) OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Type of insurance
NHI only 1463 (51.5) 661 (47.1) <0.001 31.08% 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
NHI with other
non-commercial insurance

885 (31.2) 417 (29.7) 32.03 1.04 (0.90, 1.21) 0.579 0.94 (0.80, 1.09) 0.415 0.95 (0.81, 1.11) 0.482 0.97 (0.83, 1.14) 0.738

NHI with other commercial
insurance

491 (17.3) 325 (23.2) 39.83 1.47 (1.24, 1.73) < 0.001 1.12 (0.93, 1.36) 0.241 1.13 (0.93, 1.37) 0.219 1.27 (1.05, 1.54) 0.016

Time interval to access healthcare facilities (min)
≤ 30 2375 (85.0) 1233 (88.3) 0.027 34.16 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
30 <∼≤ 60 322 (11.5) 128 (9.2) 28.44 0.77 (0.62, 0.95) 0.015 0.79 (0.63, 0.98) 0.033 0.78 (0.62, 0.97) 0.027 0.77 (0.61, 0.96) 0.022
60 <∼≤ 90 50 (1.8) 22 (1.6) 30.56 0.85 (0.51, 1.41) 0.522 0.79 (0.47, 1.32) 0.364 0.78 (0.47, 1.32) 0.358 0.83 (0.49, 1.41) 0.494
> 90 47 (1.7) 14 (1.0) 22.95 0.57 (0.32, 1.05) 0.070 0.49 (0.27, 0.92) 0.025 0.49 (0.27, 0.92) 0.027 0.51 (0.27, 0.94) 0.032

Convenience to access healthcare facilities
Convenient 2305 (88.9) 1157 (87.1) 0.246 33.42 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Inconvenient 214 (8.3) 129 (9.7) 37.61 1.20 (0.96, 1.51) 0.118 1.53 (1.20, 1.95) 0.001 1.49 (1.17, 1.89) 0.001 1.49 (1.17, 1.91) 0.002
Very inconvenient 75 (2.9) 43 (3.2) 36.44 1.14 (0.78, 1.67) 0.495 1.53 (1.03, 2.26) 0.034 1.49 (1.01, 2.21) 0.047 1.47 (0.98, 2.22) 0.064

OR (95% CI): Odds Ratio (95% confidence interval).
†Chi-square test.
aModel 1: type of insurance, time interval to access hospital, convenience to access healthcare facilities, age and gender.
bModel 2: not only controlled variables listed in Model 1 but also included hypertension, diabetes mellitus, heart disease, stroke, cancer and rheumatoid arthritis.
cModel 3: variables selected using backward deletion approach with significant level of stay = 0.05 (age, education, occupation, alcohol consumption, self-rated health, number of chronic disease, diabetes mellitus, heart

disease, stroke), but any other type of insurance, time interval to access hospital and convenience to access healthcare facilities were forced in the model (N = 4160).

M
id
d
le
-a
g
e
d
a
n
d
e
ld
e
rly

p
o
p
u
la
tio

n
m
e
d
ic
a
l
c
a
re

u
tiliza

tio
n

•
Q
u
a
lity

M
e
a
s
u
re
m
e
n
t

2
2
9

D
ow

nloaded from
 https://academ

ic.oup.com
/intqhc/article/27/3/222/2357325 by guest on 17 April 2024



Figure 1 The summary plot of multivariate-adjusted odds ratios (Model 3) for the association between accessibility of healthcare facilities andMedicam care utilization with regard to (A) outpatient visits within 1 month, (B)

hospitalization within 1 year, (C) emergency visits within one 1 year and (D) pharmacy stores shopping within 1 year, respectively. The filled square indicates point estimate of odds ratio, and the error bar indicates 95%

confidence interval (CI). The arrow indicates that CI is too wide to show on this plot.
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Pharmacy store shopping had significant relationship with age,
number of chronic diseases, time needed and perceived convenience
to healthcare facilities in univariate analysis. Logistic regression ana-
lysis shows that subjects with more number of chronic diseases and
those had perceived inconvenience to healthcare facilities shopped
pharmacy stores more. This may be due to the fact that since they
live far with scarcity in medical resources and tend to buy and take
medicines at home.

Multivariate analysis showed commercial insurance were asso-
ciated withmore outpatient visits as well as pharmacy stores shopping;
time needed to access healthcare facilities were inversely associated
with pharmacy stores shopping; and those perceived inconvenient to
access healthcare facilities were more likely to shop pharmacy stores
than those perceived convenient. Owing to Taiwan’s abundance in
healthcare facilities and NHI coverage to everyone, the middle-aged
and elderly population tends to seek medical care in all conditions
of health which increases the total treatment time and medical ex-
penses.

Our study explores the relationships between accessibility and
healthcare utilization by sixth wave of TLSA data. Regarding using
national large-scale user experience surveys in local quality improve-
ment, the variation in follow-up and non-standardized research ap-
proaches should be well-addressed [19]. We recommend future
research can incorporate more TLSA waves for longitudinal analysis.
We suggest that governmental agencies can improve accessibility and
utilization of medical care by providing better transportation systems
in remote areas to reduce the time needed to access healthcare facilities
and also decrease the subjects’ perceived inconvenience. Scholars has
pointed out in the past that rural area residents would have fewer hos-
pital visits due to older and weakened [20]; therefore, the transporta-
tion will be increasing important for rural elderly. Recently researches
focused on quality of care and area inequity researches include rural
area as an important variable for research [15, 21]. We suggest that
future study can include urban and rural area into analysis, and also
combine the use of quantitative and qualitative data for better investi-
gation and improving accessibility. We believe many of the needs of
older people could be addressed through researches, and by systematic
efforts to understand their needs and incorporate them into the design
of policy will cultivate a better-quality ageing society.
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