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Health Behavior, Functional Ability and Self-Rated Health 

--- A Panel Study for the Elderly in Taiwan 

 

Abstract 

The purpose of this study was to examine the influence of 

socio-demographic factors, health behaviors, physical functional abilities and 

commercial insurance on self-rated health among the middle aged and elderly in 

Taiwan. The data, applying a panel data design, investigated whether health 

behaviors, physical functional abilities and commercial insurance were 

associated with self-rated health for the middle aged and elderly. The studied 

subjects were derived from the Survey of Health and Living Status of the Middle 

Aged and Elderly in Taiwan, which comprised 2,462 observations, aged 50 and 

over in 1996, and conducted follow-up surveys in 1999, 2003 respectively. 

Random effects ordered probit regression was performed to assess the panel data 

and the self-rated health of ordinal, discrete. The empirical results confirm that, 

when potentially confounding variables were controlled, the elderly with better 

education, Hakka, Mainlander, people who exercise regularly, and those with 

commercial insurance had a significantly better level of self-rated health. In 

contrast, the variables of age, living in rural areas, chronic disease, activities of 

daily living (ADL), instrumental activities of daily living (IADL), depression, 

and betel nut chewing all revealed a significant negative influence on estimated 

self-rated health. Some findings replicated results from previous literature; others 

were new. In particular, when other factors were excluded, this paper highlights 

that the significant effects of gender and living in town on self-rated health were 

attenuated after including some indicators of functional abilities. Functional 

ability revealed more important influence on self–rated health than gender and 

living areas factors. In addition, ADL and IADL were overall strongly associated 

with self-rated health than reports of other health related characteristics among 

the middle aged and elderly in Taiwan. 

 

Keywords: self-rated health; health behavior; functional ability; panel data;  

random effects ordered probit 
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Introduction 

Self-rated health (SRH) is a subjective measure of health that one feels or 

believes oneself to experience. As indicated by an ordinal ranking of perceived 

health status, SRH is widely linked with demographic characteristics, social 

factors and functional activities, as well as individual health behaviors. A good 

understanding of the relationship between SRH and socio-economic factors 

would be beneficial to society due to the implications for health care policy.  

SRH of the elderly has been a focus in the field of gerontology for some 

years. The roles of SRH in relation to various issues such as predicting mortality 

and morbidity for the elderly have been examined extensively in the literature 

(Ho, 2008; Liu, Tsou, & Hammitt, 2007; McCallum, Shadbolt, & Wang, 1994; 

Winter, Lawton, Langston, Ruckdeschel, & Sando, 2007; Yu et al., 1998; Zimmer, 

Martin, & Lin, 2005), investigating health transition (Buckley, Denton, & Robb, 

2004; Zimmer, Liu, Hermalin, & Chuang, 1998; Zimmer, Martin, & Chang, 

2002), exploring the effect of social support and life challenge (Beckett, 

Goldman, Weinstein, Lin & Chuang, 2002; Chen, 2003; Jou & Chuang, 1999) 

and evaluating the access of health care and health insurance (Chen, 1999; Chen 

et al., 2007; Tsai & Liu, 1998).  

In fact, despite the unobserved heterogeneity of individuals, life style and 

health related behaviors such as exercise, smoking and drinking etc. do have 

strong correlations with socio-economic factors. For example, the relation 

between education and health behavior (Cowell 2006; Preston & Elo 1995; Ross 

& Wu 1995); and gender differences in smoking and drinking behaviors have 

been well documented (Bauer, Gohlmann & Sinning, 2007; Cutler & Glaeser 

2005). However, to the authors’ knowledge, SRH has seldom been connected 

with functional limitations and health behaviors simultaneously in Taiwan, 

especially for panel data analysis. To fill this gap, this paper uses random effects 

ordered probit regression to examine the determinants of SRH across seven years 

period. We discusses the relationships among the SRH, socio-demographic 

factors, health behaviors, functional abilities and commercial insurance by taking 

into account the dynamic status of SRH in panel models. 

 

Method 

Sample  
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The panel data used in this study were based on the Survey of Health and 

Living Status of the Middle Aged and Elderly in Taiwan (hereafter, SHLS), 

which was the first nationally representative survey of the elderly in Taiwan. It 

was the first large-scale panel data set collected and produced by the Department 

of Health in the Bureau of Health Promotion and the Population Studies Centre 

in the University of Michigan (PSC, UM), for the period 1989 to 2003. It 

included three panel and five waves’ data. This study used only the second panel 

of SHLS conducted in 1996 (aged 50 and older). The Institute conducted 

follow-up surveys in 1999, and 2003 to capture the demographic transition 

among the same elderly group. Since some elder subjects passed away or moved, 

the sample size reduced sharply from 2,462 in 1996, to 2,130 in 1999 and 1,891 

in 2003. This study used the data set in which the individuals appear in all time 

periods. Thus, the balanced panel data for this study were 1,891 each wave. Of 

these, some subjects were deleted in regression analyses because of missing data 

on some variables. Therefore, the effective sample was 1,794 each wave, and the 

total summarized sample of three waves was 5,382. 

Dependent Variable 

Health status for an individual was self-reported in the SHLS data. The 

responses to this question were ordered by five scales: (1) “poor”, (2) “not so 

good”, (3) “average”, (4) “good”, and (5) “excellent”. Although the 1-to-5 

integers of responses do not adequately illustrate the non-interval nature of the 

interviews (Diehr et al., 2001; Ngo-Metzger, Sorkin, Mangione, Grandek, & 

Hays, 2008; Ware, 1996; Ware, Kosinski, & Dewey, 2002); Wolinsky, Miller, 

Malmstrom, Miller, Schootman, Andresen, & Miller (2008) found no meaningful 

difference between the traditional 1-to-5 integers and other improved 

measurements. Moreover, the 1-to-5 integer system indicates common practice of 

coding these samples simply, thus this study used the ordered responses of 1-to-5 

integers as the dependent variable to discuss SRH issues.   

Three Groups of Independent Variables 

Socio-demographic factors. The first group is socio-demographic factors, 

including gender, educational attainment, race, and residence. First of all, for the 

gender variable, male codes 0 and female 1. Regarding the educational levels 

variable, this paper follows Zimmer & Liu (1999); Zimmer et al., (2002, 2005) 

and classifies them into three groups, namely 0 year for no education, 1 to 6 
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years for primary education, over 6 years for more education.  

The race group included Fujianese, Hakka, Mainlander, and Aboriginal 

people in Taiwan. The residence status had three choices in SHLS data, including 

urban, town, and rural areas. Fujianese and urban were the reference respectively. 

In the preliminary analysis, the marital status and household income variables 

had been tested, but were found to be insignificant for the SRH, so these 

variables were dropped in the models.  

Health Behavior. The second group comprises smoking, betel nut chewing, 

alcohol consumption, and exercise habits variables. All of them were measured 

as dichotomous variables, considering whether the respondents were currently 

smokers, chewed betel nut, drank alcohol or exercised. In particular, chewing 

betel nut was a special custom behavior in Taiwan. Betel nut might provide 

people more power for physical working, but it also had a bad influence on their 

health. In addition, we expected smokers and those who chewed betel nut to have 

worse health than those who never used these products; whereas elderly people 

who drank alcohol and exercised might have better health than those without 

these habits (Lin & Lin, 2006; Wang, 2001; Woo, Ho &Yu, 2002; Zimmer et al., 

2005). 

Functional ability. The third group consists of ailments, activities of daily 

living, instrumental activities of daily living, and depression. For the ailment 

variable, this paper referred to the record of ailments in SHLS data, including 

raised blood pressure, diabetes, heart disease, respiratory ailment, arthritis or 

rheumatism, gastric ulcer or stomach ailment, liver or gall bladder disease, 

cataract, and spinal/vertebral spurs. We adopted 1, when respondents reported 

one or more of these items, 0 for none. In addition, the study defined physical 

function as the ability to carry out daily activities and tasks. These might relate to 

activities of daily living (hereafter, ADL), like bathing, dressing and undressing, 

eating, getting out of bed, standing up, sitting in a chair, moving about the house, 

and going to the toilet. Another index is instrumental activities of daily living 

(hereafter, IADL), such as buying personal use items, managing money, riding 

the bus or train by oneself, doing physical work at home or around the house, 

sweeping, washing dishes, taking out garbage and other light tasks. All of these 

were necessary for maintaining a comfortable living environment. We defined 1 

for ADL, IADL, 0 for none. In addition, we used depression indicators to 
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measure the mental health status of the elderly, including: not interested in eating, 

feeling that doing everything was exhausting, sleeping poorly, feeling lonely, 

feeling people around you weren’t nice to you, feeling anguished, unable to 

gather your energy to do things, and feeling you were in a terrible mood. This 

paper defined 1 for depression, 0 for none.  

Commercial insurance. In Taiwan, National Health Insurance was 

introduced in 1995. Since over 90% of the elderly had NHI in Taiwan, the effect 

of NHI transition was too small to analyze between 1996 and 2003, so was not 

discussed in this paper. This study focused on the influence of commercial 

insurance on health rather than NHI policy. Furthermore, for the SHLS 

questionnaires, the types of insurance included civil insurance, workers’ 

insurance, farmers’ insurance, fishermen’s insurance, retirees’ insurance, life 

insurance and others. We coded 1, when subjects bought life or other insurance, 0 

for otherwise. 

Statistical Analyses 

    First of all, since the statuses of self-rated health are poor, not so good, 

average, good, and, excellent, 1-to-5 integers respectively, they are neither 

continuous nor cardinal; they are ordinal responses. In addition, our analysis data 

were panel data; hence, this article used random effects ordered probit models to 

estimate the ordinal, discrete responses. Second, SRH )( *
ith of individual i ( i = 

1, …., N ) in periods t  ( t = 1996, 1999 and 2003) is assumed to be determined 

by socio-demographic status, individual health behavior, functional ability and 

commercial insurance itX , and individual specific effects iμ . The error 

component regression econometric model is specified as follows: 

           ),(**
iititit Xhh μ=  

In the empirical model, we assume that SRH is a linear function of 

socio-demographic status, individual health behaviors, and functional abilities 

characteristics itX , then the reference model of the ordered probit model with 

individual random effects is: 

2003,1999,1996........,,1

0
*

andtNi

Xh itiitit

==

+++= εμββ
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where ith  is the self-rated health for individual i  at the year of t . itX  is a 

vector of explanatory variables including socio-demographic status, individual 

health behaviors, functional abilities and commercial insurance. β  is vertical 

vector of parameter. itε  is a time varying error term to all characteristics and 

assumed ),0( 2
εσNiid , it will capture unmeasured effects on SRH. iμ  is a time 

invariant individual specific effect, such as gender, educational attainment and 

race. The random effects analysis allows that there are significant differences 

among individual specific effects and the random effects assume that the 

intercept is a random outcome variable. The random outcome is a function of a 

mean value plus a random effect. In other words, the individual specific effects 

are not constant and differ from the individuals. i.e. iμ = iηλ + , where 0)( =iE η , 

and 2)(var ηση =i .  

Moreover, the random effect ordered probit model is estimated by 

maximum marginal likelihood estimation. The likelihood function is integrated 

with respect to the distribution of the parameters λ  and iη  to obtain a 

marginal likelihood free of the random parameter2.  

 

Results 

SRH Characteristics  

As shown in Table 1, less than 5% elderly rated their health as “poor”. 

Almost one third of the middle aged and elderly rated their health as “average” 

during the three waves. The percentage of self-reported “excellent” health 

decreased with increasing age (20.4% > 16.4% > 12.8%). In contrast, the 

proportion of “poor” increased with age (2.1% < 2.2% < 4.6%). The means were 

3.387 (SD = 1.087); 3.359 (SD =1.039); 3.169 (SD =1.081) in 1996, 1999 and 

2003 respectively. This implied that self-perceived health for elderly people was 

slowly decreasing with age. Moreover, this study further did Pearson Chi-Square 

test of SRH among the period of 1996 to 2003. The test results given at the 

bottom of Table 2 showed that the null hypothesis was reasonably rejected. The 

SRH in 1996 was strongly associated with the SRH in 2003. Therefore, this 
                                                 
2 The estimation was done with MIXOR, a Fortran based computer program for mixed-effects 
ordinal regression analysis and details about the maximum marginal likelihood estimation 
procedure, see Agresti & Lang (1993); Hedeker & Gibbons (1994; 1996). 
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study supported the view that the SRH was a reliable indicator, although some 

researchers such as Crossley & Kennedy (2002), Clark & Ryan (2006) expressed 

the opposite opinions. 

Sample Characteristics 

Table 3 contains the percentages of the socio-demographic factors, health 

behavior, functional ability variables and commercial insurance. First of all, 

gender, education levels and race were time invariant factors; age was a fixed 

time variant factor. Thus, all of them were individual specific effects; they 

illustrated the same percentages due to the same 1,794 samples being included 

between 1996 and 2003.     

Table 3 showed that half of the samples were females, the mean age was 

57.89 years (SD = 4.81) in 1996, and about 30% of the respondents reported an 

informal education level and more than 40% of the subjects attained the primary 

education during the three waves. Less than a quarter of the middle aged and 

elderly attained higher education. For the race variable, the majority of people in 

Taiwan were Fujianese, the proportion was more than 70%. The second one was 

Hakka, about 18%. Mainlander and Aboriginal groups had a relatively small 

proportion, even below 10%. In addition, most of the middle aged and elderly 

was more likely to live in rural areas in 1996, the proportion was 40.7%.  

However, a higher percentage was found for urban areas in 2003. 

    In general, a small proportion of the elderly chewed betel nut, less than 

15.0%. Furthermore, in the SHLS survey, the percentages of smoking, alcohol 

and betel nut decreased with age (36.5% > 26.1% > 21.7% for smoking variable; 

35.5% > 29% > 28.9% for alcohol variable; 14.1% > 7.6% > 6.0% for betel nut 

variable). In contrast, the percentages taking exercise were increasing with age 

(46.1% < 57.2% < 65.6%). These figures indicated that most of the middle aged 

and elderly was risk averse; they usually understood how to avoid bad health 

habits and do more exercise to protect their health in their later life. 

 Table 3 indicated that the percentages of ailment, ADL, and IADL 

variables increased with age. This implied that the self-perceived health of 

elderly was worse than before. In addition, more than half of the middle aged and 

elderly felt unhappy in 1996 and 1999. However, the proportion decreased in 

2003. 

Finally, for the commercial insurance variable, since the National Health 
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Insurance was implemented in March 1995, it was apparent that most people 

who had National Health Insurance (NHI) declined to buy commercial insurance. 

 

Table 1 

Frequency Distribution of the SRH by Year  

Variables 1996  

( n = 1,794) 

1999 

( n = 1,794) 

2003 

( n = 1,794) 

 Number % Number % Number % 

Health Self-Reported       

Poor 38  2.1 39 2.2 82  4.6 

  Not So Good 367  20.5 351  19.5 445  24.8 

  Average 616  34.3 624  34.8 584  32.6 

  Good 408  22.7 487  27.1 453  25.2 

  Excellent 365  20.4 293  16.4 230  12.8 

Average level of SRH 3.387  3.359  3.169  

 

Table 2 

 Frequency Distribution of the SRH between 1996 and 2003 ( N  = 1,794) 

    2003 

1996 

Poor 

(38) 

No Good 

(367) 

Average 

(616) 

Good 

(408) 

Excellent 

(365) 

Poor 

(82) 

9 37 24 7 5 

No Good 

(445) 

17 140 158 83 47 

Average 

(584) 

8 111 238 137 90 

Good 

(453) 

3 68 141 128 113 

Excellent 

(230) 

1 11 55 53 110 

Note:  

1. 0H : The SRH uncorrelated during the period of 1996 to 2003 

2. Person chi2 (16) = 290.4932   Pr =.0000 
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Table 3 

Characteristics of the Sample  

Variables 1996  

( n = 1,794) 

1999 

( n = 1,794) 

2003 

( n = 1,794) 

 Number % Number % Number % 

Socioeconomics       

Gender (Female) 899  50.1 899  50.1 899  50.1 

Age (1996)       

  50-54 521 29.1 521 29.1 521 29.1 

  55-59 580 32.3 580 32.3 580 32.3 

  60-64 486 27.1 486 27.1 486 27.1 

  65 over 207 11.54 207 11.54 207 11.54 

Education       

    Edu1 (Informal) 540  30.1 540  30.1 540  30.1 

    Edu2 (Primary) 826  46.0 826  46.0 826  46.0 

    Edu3 (More) 428  23.9 428  23.9 428  23.9 

Race       

Fujianese 1302  72.6 1302  72.6 1302  72.6 

Hakka 336  18.7 336  18.7 336  18.7 

Mainlander 131  7.3 131  7.3 131  7.3 

Aboriginal 25  1.4 25  1.4 25  1.4 

Residence       

Urban 658  36.7 621  34.6 712  39.7 

    Town 405  22.6 569  31.7 407  32.7 

    Rural 731  40.7 604  33.7 675  37.6 

Health Behavior       

Smoking 654  36.5 468  26.1 389  21.7 

Alcohol 636  35.5 520  29.0 519  28.9 

Betel nut 252  14.1 137  7.6 108  6.0 

Exercise 827  46.1 1026  57.2 1176  65.6 

Functional Ability       

Ailment 1037 57.8 1249  69.6 1351  75.3 

ADL 20  1.1 39  2.2 57  3.18 
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IADL 294  16.4 315  17.6 488  27.2 

Depression 990  55.2 937  52.2 508  28.3 

Insurance 470 26.2 368 20.5 348 19.4 
 

 

Random Effects Ordered Probit Models Empirical Results 

This study uses SHLS panel data to estimate determinates of SRH by 

random effects ordered probit regressions3. There were four different models. 

The initial model controls for socio-demographic variables only. Next, we 

described the influence of, continually included, health behaviors (Model 2) and 

functional abilities (Model 3) on SRH. Finally, in Model 4, the study considered 

the combined influences on SRH of health behaviors, functional abilities and 

commercial insurance. Test results shown in the last columns of Table 4 showed 

significance ( )000.=p among all of four models. This suggests a firm rejection 

of the null hypothesis and the random effects ordered probit models to be a fitted 

object. 

As shown in Table 4, the first model indicated that the estimated coefficients 

of gender (female) and age variables were statistically negative and significant 

on SRH.  In addition, the educational level was reported to be positive and 

showed a statistically significant effect on SRH. As expected, that those with 

more education usually had a better SRH. The possible reason was that people 

with better education had more health knowledge, were quicker to adopt or 

benefit from health innovation than people with less education, and knew how to 

take care of themselves, thus elderly with better education levels could show 

better health status. 

Regarding the race variable, as Fujianese was the baseline, Hakka and 

Mainlander significantly had a higher level of SRH than Fujianese. A related 

interpretation suggested that Hakka always worked hard and had a strong sense 

of community, they usually help to care for each other when somebody encounter 

difficulties (such as illness), so they could maintain a better SRH than others. 

                                                 
3 A likelihood ratio test for goodness of fit of the ordered probit model and the random effects 
ordered probit models show that the panel model is an improvement. The likelihood ratio statistic 
for the ordered probit model is 1201.59, for the random effects ordered probit model is 1308.95. 
Thus, on the criteria of statistical significance of individual coefficients and overall goodness of 
fit, the random effects ordered probit model outperforms the ordered probit model. 
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Furthermore, the surviving Mainlander elderly were physically healthier than 

Fujianese, perhaps due in part to the special Veterans Insurance and government 

pension in their later life. Hence, they had a better SRH. 

For the residence variables, the empirical results showed that older people 

living in town and rural areas were more likely to rate their health as “poor”. It 

was more convenient for urban people to see a doctor than for the elderly living 

in rural areas. Thus, elderly living in rural areas showed worse health than urban 

areas.   

Furthermore, considering the health behavior factors in model 2, as previous 

studies stated (Lin & Lin, 2006; Wang, 2001; Woo, Ho &Yu, 2002; Zimmer et al., 

2005), moderate alcohol consumption and exercise variables were positively 

related with SRH. Regarding the betel nut variable, it had significant negative 

effect on SRH. In particular, chewing betel nut is a special custom in Taiwan. 

Betel nut might give people more power for physical work, but also had 

significantly bad influence on health. In addition, empirical results in model 2 

illustrated that the variable of living in town lost significance when health 

behaviors were taken into account. This revealed that health behaviors would 

attenuate the significant influence of living areas on SRH. 

Model 3 added the functional ability factors. The coefficients estimates of 

functional limitations, including ailment, ADL, IADL, and depression were 

negative and significant for the last two models, which indicates that those with 

limitations were more likely to report worse self-perceived health than those 

without limitations However, although these variables had the same significant 

negative effect on self-reported health, they had different influence strength. 

ADL had the largest negative effects among these variables (the coefficient was 

-0.976); followed by the IADL (the coefficient was -0.819), ailment (the 

coefficient was -0.635) and the last was depression (the coefficient was -0.404). 

Therefore, the ADL variable had the most effect on self-rated health status, and 

the depression variable had the least influence on self-perceived health of elderly 

people among these four variables. 

In model 3, most estimated results were similar to the above two models, 

with the exception of the gender variable. One notable observation was that 

gender (female) was no longer significantly associated with SRH, although other 

variables still had the same direction and significance on SRH. Gender showed 
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significant effects on SRH in Models 1 and 2; however, it lost significance in 

model 3 due to including the functional abilities. The possible reason was that 

gender was fixed at the beginning of life and thus might influence health 

throughout life. Functional abilities as measured here in the earlier period might 

already incorporate some of the predictive power of gender for SRH and thus 

attenuate its contemporaneous influence.  

Finally, this study further considers individual commercial insurance. 

According to Table 4 the coefficients of commercial insurance were significant 

and positive. As previously mentioned; most people who had National Health 

Insurance (NHI) to decline to buy commercial insurance. However, some older 

people who were concerned about their individual health condition would like to 

buy other commercial insurances. In reality, people who purchased commercial 

insurance were risk averse, they usually understood how to avoid poor health 

habits and take better care of their health. According the SHLS statistics, the 

proportion of elderly with commercial insurance and smoking (or bet nut) were 

relatively small, but the proportion of elderly with commercial insurance and 

exercise were relatively large. 

 

Table 4  

Random Effects Ordered Probit Coefficient Estimates of SRH ( N = 5,382) 

Variables Model 1 Model 2 Model 3 Model 4 

Socio-demographics     

Gender (Female) -.253*** -.175** -.000 -.001 

Age -.039*** -.041*** -.021*** -.020*** 

Education     

Edu1(Informal) - - - - 

    Edu2(Primary) .254*** .234*** .126** -.121* 

    Edu3(More) .489*** .429*** .282*** .268*** 

Race     

Fujianese - - - - 

Hakka .284*** .270*** .223*** .220*** 

Mainlander .206* .176* .179* .182* 

Aboriginal -.243 -.241 -.205 -.195 
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Residence     

Urban - - - - 

    Town -.100* -.083 -.038 -.038 

    Rural -.175*** -.140** -.124** -.123** 

Health Behavior     

Smoking  .052 -.028 -.030 

Alcohol  .240*** .218*** .216*** 

Betel nut  -.185** -.156* -.157* 

Exercise  .152*** .151*** .150*** 

Functional Ability     

Ailment   -.635*** -.637*** 

ADL   -.976*** -.973*** 

IADL   -.819*** -.817*** 

Depression   -.404*** -.402*** 

Insurance    .085* 

_Cut1 -4.841*** -4.806*** -4.536*** -4.470*** 

_Cut2 -3.257*** 3.216*** -2.826*** -2.763*** 

_Cut3 -2.065*** -2.021*** -1.570*** -1.505*** 

_Cut4 -1.064*** -1.019*** -.555* -.491* 

Log likelihood -7285.523 -7261.412 -6788.665 -6786.538 

LR 2x  310.98*** 359.20*** 1304.70 1308.95*** 

Note: Effect is significant at 001.***,01.**,05.* <<< ppp  

 

Discussion 

    Much of the existing literature examined the influence of 

socio-demographic status, health behavior, functional ability factors, and 

commercial insurance on self-reported health of the middle-aged and elderly. 

This study used a panel data and different econometric (random effects ordered 

probit model) analysis to estimate the determinants of SRH in Taiwan. A number 

of these findings support previous research cited earlier, but several are less 

common  

In terms of the individual specific effects, empirical results illustrated that 

the elderly health status was decreasing with age. Moreover, there was an 
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education gradient in SRH. The scores of SRH were higher among the better 

education levels, but lower among the worse education attainments. These 

findings were consistent with a substantial body of international evidence 

(Adams, 2001; Buckley et al., 2004; McDonough, 1997; Preston & Elo, 1995; 

Ross & Wu, 1995). Findings also revealed that Hakka and Mainlanders were 

more optimistic; they usually rated better SRH than Fujianese. These results were 

similar to Chen, et al. (2007). 

Regarding the gender variable, when other factors were excluded, this paper 

highlights that the significant effects of gender on SRH were attenuated after 

including some indicators of functional abilities. The variable of gender showed 

significantly negative effect on SRH when including the health behavior 

variables in model 2, although the size of coefficients on SRH was reduced. 

However, gender (female) lost significance in models 3 and 4 controlling for the 

variables of functional abilities. The result illustrated that the elderly with 

functional limitations were significantly more likely to rate SRH worse 

regardless of gender. Thus, gender lost significance due to including functional 

ability factors. Consequently, this finding indicated that functional ability 

revealed more important influence on SRH than the gender factor. 

For the time variant individual factors, findings indicated better SRH among 

those who had alcohol or exercise habits. In contrast, worse SRH was found 

among the elderly living in rural areas, feeling unhappy, those with ailments, 

problems with ADL or IADL, and betel nut habit. Most of these results were 

similar to previous literature (Becket et al., 2002; Buckley et al., 2004; Chen et 

al., 2007; Lin & Lin, 2006; Wang, 2001; Woo et al., 2002; Zimmer et al., 2005), 

with the exception of the smoking variable. The smoking variable showed an 

insignificant effect in our random effect ordered probit models. This was 

different from the results of Bauer et al., (2007); Cowell, (2006); Culter & 

Glaeser, (2005). 

      For functional ability, as previously stated, ADL had the largest negative 

effects on the SRH and the next was IADL. The current analysis reflects the 

finding that subjective reports of ADL and IADL were overall more strongly 

associated with SRH than reports of other health related characteristics among 

the middle aged and elderly in Taiwan. That means that ADL and IADL might be 

more reliable indicators of health status (Lin & Lin, 2006; Malmstrom et al., 
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2007; Li, Chen, & Kuo, 2005; Zimmer et al, 2005). Many of the other specific 

medical conditions might be asymptomatic, or subject to differential diagnosis, 

and thus subject to considerable measurement error. ADL and IADL were 

objective indicators; elderly definitely knew their health statuses when they 

experienced functional limitations. Therefore, it could be that ADL and IADL 

were better barometers and more sensitive to qualitative, pre-clinical changes 

that reflected the total health status. 

 Another notable factor is that the significant influence of living areas on 

SRH could be attenuated by health behaviors. Results showed that the health 

behaviors were more important than living areas for SRH. Thus, elderly people 

should pay more attention to their health behaviors regardless of where they lived. 

Indeed, an abundance of recent studies already emphasized the importance of 

health behaviors (Aldana et al., 2003; Baumann, 2004; Bauer et al., 2007; Cowell 

2006; Culter & Glaeser, 2005; Li, Chen & Kuo, 2005). Health related behaviors 

affected not only current health status but also future outcomes.  

As shown in Table 3, among these four health behaviors, regular exercise 

appeared the most common for the elderly in the study. However, this exercise 

behavior ability decreased when subjects became very old and/or sick, especially 

for the elderly with functional limitations. Hence, the first priority of urgent 

welfare program for the middle aged and elderly is to provide personal assistance. 

Convenient and accessible services in the nearby communities (regardless of 

urban, town or rural) were encouraged to promote healthy behaviors and upgrade 

SRH.  

Research limitations. Due to data limitations, results may not be generalized 

for health status associated with different degrees of health behaviors. Indeed, 

different levels of health behaviors may be reflected in the variance in health 

hazard rates observed among subjects. Therefore, this health analysis of the study 

represents only a preliminary assessment to understand the relationship between 

SRH and the variables of socio-demographic factors, health behavior, functional 

ability and commercial insurance factors. Moreover, the investigated samples 

were born in 1930s and 1940s; Taiwan lacked a comprehensive health service 

system at that time. Nowadays, this system has greatly improved; especially 

since the National Health Insurance (NHI) was established in 1995. Therefore, a 

comprehensive health service system will induce better self-perceived health in 
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the future.  

     Future research. This study only considers the SRH as a dependent 

variable to measure the risk of health. Actually, the measure of daily activities 

and the record of ailments are also suitable to be dependent variable indicators in 

the SHLS data. Therefore, these two indicators can be used to examine the health 

risk for the next step in research work. In the future, the authors plan to examine 

more carefully the influence of disease and symptoms indicators on health. 
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