Does a National Health Insurance Program Correlate with Life Satisfaction among Older

Adults? Longitudinal Findings from a Natural-Experimental Design in Taiwan

INTRODUCTION

As a top priority in public health on reducing health disparities, implementing national health
insurance (NHI) to provide universal health insurance coverage and reduce economic barriers of
access to medical care has been considered the major path to reach this goal.! Taiwan’s NHI has
been attracted worldwide attention due to its success on both stabilizing medical expenses®® and
continuing efforts to narrow health gaps across various socioeconomic groups.*® However,
increased medical coverage and utilizations, decreased morbidity, and prolonged lives do not
necessarily accompany improving a person’s well-being. Public health concern for the
maintenance of a good quality of life is critical as NHI encompasses broad political and social
demands. Therefore, of particular concern is the extent to which NHI contributes to improve
well-being. Furthermore, examining whether NHI narrows gaps in the perceived well-being
between NHI insured and uninsured groups is of major interest to public health scholars and

policy makers.

Life satisfaction is one of most commonly measures of subjective well-being.”® Its stability and
validity as a measurement has been well documented.’®** The higher the life satisfaction of a
population, the better the quality of life for that population.” In order to improve the social
development and to ensure happiness and life satisfaction of the people, there are some
subjective social indicators that need to be considered by the government policy.***® The

proportion of persons over age 65 has increased steadily in recent decades in Taiwan, as it has in



many other developed countries. Therefore, life satisfaction for the older people in countries with
an aging population is inevitably crucial. Understanding life satisfaction of the aging population

is an essential element in evaluating effective government policies such as NHI.

Taiwan established the NHI program since 1995. Before the NHI about half of the population
was uninsured and among this uninsured population the children and older population (65+ years
old) were the majority.'® Using the Taiwan Longitudinal Study on Aging (TLSA) provides a rare
opportunity to examine whether the NHI improves life satisfaction and closes its gaps over time
across various pre-NHI insurance groups among older adults in a natural experimental design.
The TLSA began its data collection before the NHI establishment, 1989 and 1993, and then
continued for 14 years, which allows us to identify the causal effect of the NHI. The present
study thus aims to address whether NHI plays a contributing factor in the pre-NHI assessment
and change of life satisfaction among older Taiwanese adults across various pre-NHI insurance
groups. The goal of this study is to specifically examine the overall trend of life satisfaction as
well as estimate the long-term effect of NHI on life satisfaction trajectories, both before and after
implementing NHI over the 18-year period. We will also evaluate whether NHI narrows the gaps
in life satisfaction between various insurance groups over time, after taking medical utilizations

and health status into consideration.

METHODS
Data and Sample
Data for this analysis are from the Taiwan Longitudinal Study on Aging (TLSA), a nationally

representative survey designed to study the impact of socioeconomic development on the



physical and emotional health of older Taiwanese adults. Data were collected by the Bureau of
Health Promotion of the Taiwan Public Health Department from 1989 to 2007. The baseline
sample was derived using a 3-stage sampling framework. A total of 4,049 older adults were first
interviewed in-person in 1989, with four follow-up interviews conducted between 1996 and 2007

for surviving participants. Information on TLSA can be found at www.bhp.doh.gov.tw.

Additional details on the TLSA sampling framework and design are reported elsewhere.?>** For
this study, the analytic sample was restricted to 3,778 older adults at the baseline, with complete
data on insurance status and life satisfaction. The study protocol was approved by the Ethical

Committee of National Yang-Ming University.

Measures

The Life Satisfaction Index (LSI) is a 10-item scale adaptation of the original 20-item LSI?% LSl
items include, “Has your life been better than most people’s lives?”, “Are you satisfied with your
life?” and were dichotomously rated yes or no. Items were reverse-scored when necessary and
summed so that higher LSI scores corresponded with better life satisfaction. The 10 items were
summed to generate an LSI score ranging from 0-10 (Cronbach’s a=0.73-0.81). Higher scores

represent higher levels of life satisfaction.

Pre-NHI insurance status was assessed by pre-NHI surveys in 1989 and 1993. Taiwan had
three separate insurance occupation-based programs before 1995: Government Employee
Insurance, Farmers Insurance, and Labor Insurance. Information on health insurance was not
collected until 1993, but the stable insurance status through 1989 to 1993 was established

through prior research.”® Therefore, we assigned pre-NHI insurance status for those without 1993


http://www.bhp.doh.gov.tw/

reports by their 1989 occupations. Four categories of pre-NHI insurance status were identified:
pre-NHI insured (government employee insurance, farmers’ insurance, and labor insurance) and

pre-NHI uninsured.

Time period is an important indicator to this inquiry. This study seeks to explore longitudinal
trends in life satisfaction by using five longitudinal population-based surveys conducted over an
18-year timeframe. Data from pre-NHI, 1996, 1999, 2003 and 2007 was utilized and a

categorical variable was created to distinguish data collected from these five time points.

Covariates. The analyses were adjusted for time-varying covariates of concurrent medical
utilizations and several indicators of health status. Medical utilizations included whether they
used outpatient care, pharmacy services, and/or emergency room services in the past year with
dichotomous responses. Health status was measured by 5-point self-reported health rating
(DESCRIBE THE RATING HERE), presence of a physical disability (e.g., the Instrumental
Activities of Daily Living, IADLs), evidence of a cardiovascular related disease (CVD-related
disease), ever cigarette smoking (yes/no), and ever participation in social activities (yes/no). The
IADL scale assessed if respondents had difficulty with shopping, managing money, using
transportation, doing heavy housework, or using telephone. The IADL measure ranged O to 5,
based on approaches used in prior studies.?** Respondents indicated a history of cardiovascular
disease (CVD) if: (1) a doctor ever told respondents they had a heart attack, coronary heart
disease, or other heart problems; (2) had a stroke; and (3) have diabetes. An indication of any of

these conditions was dichotomously coded as 1; absence of CVD was coded as0.%°



Statistical analysis

All analyses were conducted using Stata 11.%°

Two-level growth curve models were employed in
which the models were specified with age at Level 1, and nested within individuals at Level 2 to
assess effects of pre-NHI insurance status on trajectories of life satisfaction.! In the growth
curve, the intercept and the slope represent the pre-NHI level and change rate of life satisfaction
of an individual. The interaction of the slope with pre-NHI insurance status at Level 2 described
group difference of pre-NHI insurance status in satisfaction change. To assess our research

purposes, a sequential modeling strategy was used for the multivariate portion of the analysis,

progressively adjusting our growth curve models.

The first null model was created to explore whether life satisfaction varies across individuals
over time. The gross variance in life satisfaction associated with individuals was estimated with a
null model containing only random persons and random variation within these persons over time
(i.e., an intercept and a slope term).3* As suggested by prior research,3* life satisfaction
decreased with age as experiences advanced with age; therefore, we included a linear term in all
growth curve models. Model 1 also included pre-NHI insurance status, its interaction with slope,
time period, and time-varying utilization of medical care to examine life satisfaction changes
across various pre-NHI insurance groups from the pre-NHI period to post-NHI assessments. Of
particular interest is assessing whether changes in life satisfaction differ across various groups of
pre-NHI insurance status, even controlling for a set of time-varying variables in medical care

utilization. The final Model 2 adds another set of time-varying variables in personal health status



to elaborate how much of the effect of pre-NHI insurance status in life satisfaction is accounted

for by the differential distribution of these health variables.

RESULTS & PRELIMINARY DISCUSSION

Table 1 shows individual characteristics of the analytic sample. As shown in the first column, the
pre-NHI uninsured make up one-fourth of the total sample, with 38% Famer insurance, 27%
Government Employee insurance, and 9% Labor insurance comprise the rest. Over one-third
ever utilized outpatient care and pharmacy services in the past year, and about 6% used
emergency care. Over half of the sample (57%) is male, and more than 40% are illiterate. Sixty-
three percent of the sample live with family. The average level of life satisfaction is 6.21 with

standard deviation of 2.47, with a possible range of 0 to 10.

Table 1 also shows these characteristics stratified by pre-NHI insurance status. The pre-NHI
insured are more likely to utilize outpatient and emergency care; in contrast, the pre-NHI
uninsured are the second largest group utilizing pharmacy services. While the average self-rated
health across groups is similar to the total sample, other indicators in health status are relatively
poorer among the pre-NHI uninsured than the insured. For example, the pre-NHI uninsured
group has the largest proportion of CVD-related disease (32%). and the lowest lifetime
participation in a social activity (26%). Socioeconomic backgrounds also differ between the pre-
NHI insurance groups. About three-fourths of those with Government employee insurance are
male, compared to 40% of the pre-NHI uninsured. Less than 18% of those covered by

government employee insurance are illiterate, compared to over half of the pre-NHI uninsured



(56%). The pre-NHI insured group report higher levels of life satisfaction than the pre-NHI

uninsured group.

[Insert Table 1 Here].

Table 2 presents growth curve models that sequentially elaborate the longitudinal NHI effects on
life satisfaction among older adults. The null model indicates significant variation in life
satisfaction among older people over time and the overall shape of the satisfaction trajectories
indicates that life satisfaction gradually decreases with age (f=-0.02; p<0.001). Model 1 includes
the following major explanatory variables: pre-NHI insurance status, time period, time-varying
concurrent medical care utilization, and interactions of random slopes with the pre-NHI
uninsured status. Life satisfaction still decreases with age. Independent of aging and covariates,
older adults with a lower level of life satisfaction are more likely to be the pre-NHI uninsured
than the pre-NHI insured with Government Employee insurance (f=-2.22; p<0.001). In contrast,
an increase of life satisfaction over time is found among the previously uninsured ($=0.02;
p<0.05). In addition, another major interest here is the life satisfaction trend before and after the
NHI establishment. The analyses show significant overall increases in life satisfaction in 1996
(B=0.15; p<0.05), 2003 (p=0.19; p<0.10), and 2007 (B=0.51; p<0.001), after the establishment of

NHI, even adjusting for the concurrent time-varying medical care utilization.

Model 2 adds other time-varying indicators of concurrent health status (i.e., self-rated health,
IADL, CVD-related disease, cigarette smoking, and participating in a social activity). Compared

to Model 1, the coefficient for the previously uninsured is still significant (f=-1.78; p<0.01), but



its magnitude is reduced by about 31%, indicating some effects of pre-NHI insurance status are
redundant with personal health-related characteristics. This analysis also produces an appreciable
change in the significance of the period effect. After controlling for concurrent health variables,
an overall decrease in life satisfaction is found in 1999 (f=-0.15; p<0.10), and then an increase is
observed in 2007 (B=0.27; p<0.05), after NHI is established. Coefficients of concurrent medical
care utilization largely decrease their magnitudes; in contrast, significant associations of
concurrent health status are demonstrated. Low levels of life satisfaction are associated with poor
self-rated health, poor IADL, and cigarette smoking; participating in a social activity is
associated with a higher level of life satisfaction. Interestingly, the significant slope in the
trajectories on life satisfaction is found to be positive (f=0.01; p<0.05); the levels of life

satisfaction increases gradually after controlling for concurrent health status.

[Insert Table 2 Here]

Our analyses reveal that the NHI policy reduces the barriers to medical care utilization and
improves life satisfaction, particularly salient for individuals who were pre-NHI uninsured.
Given a long-term increase in life satisfaction, the NHI efforts to promote life satisfaction among

older adults should be recognized.
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Table 1. Sample profile of study population at baseline [mean (SD) or percentage]

11

Explanatory variables Total Government Farmer insurance Labor insurance No pre-NHI
Employee insurance insurance
N =3,778 N =1,032 N =352 N =1,430 N = 964
Pre-NHI insurance status (%)
Government Employee insurance 27.32 — — — —
Labor insurance 9.32 — — — —
Farmer insurance 37.85 — — — —
No pre-NHI insurance 25.52 — — — —
Utilizations before NHI (%)
Outpatient care 36.92 60.47 28.74 41.19 22.30
Pharmacy 35.31 26.74 40.42 33.81 37.45
Emergency 6.14 8.91 5.10 6.25 4.67
Health related variables before NHI
Self-rated health, range 1-5 2.68 (1.08) 2.49 (1.11) 2.75(1.03) 2.59 (1.13) 2.83(1.06)
IADL, range 0-5 0.76 (1.20) 0.45 (0.90) 0.85 (1.25) 0.67 (1.13) 1.00 (1.35)
CVD related disease 29.04 30.99 25.63 27.92 32.40
Ever cigarette smoking (%) 35.19 35.95 36.60 39.77 30.60
Ever participating in a social activity (%) 38.59 47.87 40.70 36.36 26.35
Background characteristics
Age (in years) 67.86 (6.24) 66.60 (5.41) 68.55 6.47) 66.25 (6.23) 68.75 (6.41)
Male (%) 57.44 72.97 55.45 67.61 40.04
Education (%)
Iliterate 4417 17.99 57.39 31.43 56.20
Incomplete primary education 34.72 30.53 37.07 40.95 33.33
Completed primary education 9.18 19.52 3.79 12.70 5.23
High school graduates and above 11.92 31.95 1.74 14.92 5.23
Living with family (%) 63.62 66.37 69.15 64.29 52.20
Life satisfaction, range 1-10 6.21 (2.47) 6.53 (2.44) 6.41 (2.35) 6.02 (2.54) 5.65 (2.55)




Table 2. Growth curve models of life satisfaction on pre-NHI insurance status, medical care utilization, and health status at two levels, 1989-2007 TLSA

Null Model Model 1 Model 2
B SE B SE B SE
Intercept, satisfaction level 726 7 025 847 041 728 7 0.39
Slope, mean change rate -0.02 " 0.003 -0.02 7 001 001 ° 0.01
Major explanatory variables
Pre-NHI insurance status
(ref=Government Employee insurance)
Farmer insurance 040 7 0.12 024 ° 0.10
Labor insurance 032 7 0.08 -0.09 0.07
No pre-NHI insurance 259 77 059 -1.78 7 056
No pre-NHI insurance x slope 002 0.01 002 ° 0.01
Time period (ref=before NHI period)
1996 015 0.07 0.08 0.06
1999 -0.04 0.08 -0.15 0.08
2003 0.19 0.10 0.12 0.09
2007 051 7 012 027 0.11
Time-varying covariates
Medical care utilization
Outpatient care 030 77 0.05 -0.08 0.05
Pharmacy 031 77 0.05 020 7 0.05
Emergency 052 77007 -0.11 0.07
Health related variables
Self-rated health 057 77 0.02
IADL 028 77 0.02
CVD related disease -0.08 0.05
Cigarette smoking (ref=no) 021 77 0.06
Participating in a social activity 033 7 0.05

(ref=no)

"p<0.05; "~ p<0.01; " p<0.001



