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This research examined the longitudinal stability of 

subjective well-being as measured by the Philadelphia 

Geriatric Center Morale Scale. Subjective well-being was 

hypothesized to have a hierarchical factor structure with a 

second order factor, subjective well-being, explaining 

variance in first order dimensions labeled agitation, 

lonely dissatisfaction, and attitude toward one's own 

aging. The latent constructs were measured by items 

composing the PGC scale. Maximum likelihood confirmatory 

factor analysis techniques were used to test the fit of the 

model. 

Subjective well-being was investigated using a panel 

of older rural adults (N=195) surviving a ten-year, two-

wave investigation. The first wave of data was collected 

in 1976 with 418 older rural adults ranging in age from 65-

99 years. Survivors at the second wave, in 1986, ranged in 

age from 75-97 years. 

Three hypotheses were addressed in this study. Results 

of the study provided limited support for the first 

hypothesis, examining the stability of subjective well-

being over time. The correlation of subjective well-being 

over time was statistically significant but moderate. 

The second hypothesis, testing the replication of 

subjective well-being factor structure at Time 1 and Time 



2, also was supported by the data. The hierarchical 

factor structure of subjective well-being was replicated 

for Time 1 and Time 2. Variance in observable indicators 

of the PGC scale was accounted for by the first order 

factors at both Time 1 and Time 2. Variance in these first 

order factors, in turn, was explained by subjective well­

being. 

The third hypothesis, examining the fit of the model 

to the rural data, was supported. The longitudinal model 

provided a moderate fit of the model to the rural sample. 

These results provided support for the conceptualization of 

a hierarchical factor structure of subjective well-being. 

The hypothesized hierarchical factor structure was 

found at Time 1 and Time 2 separately but the relationship 

of subjective well-being across time was moderate 

indicating that, while limited supported for stability was 

found, changes did occur over time. 
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CHAPI'ER 1 

INTRODUCTION 

Statement of the Problem 

Subjective well-being has been a focus of interest 

among social gerontologists for the past four decades 

(Larson, 1978). Of the many instruments designed to 

measure this construct, the Philadelphia Geriatric Center 

Morale Scale (PGC scale) (Lawton, 1975) has remained one of 

the most popular. The scale (Lawton, 1972), originally 

consisting of 22 items, was revised and reduced to 17 items 

by Lawton in 1975. The revised version of the scale is 

composed of three subscales labeled agitation, lonely 

dissatisfaction, and attitude toward one's own aging 

(Lawton, 1975). The PGC scale has remained a frequently 

used instrument for the measurement of subjective well­

being since its revision. In general and particularly with 

regard to the PGC scale, questions concerning the 

interrelationships of the dimensions to subjective well­

being have only recently begun to be studied and no studies 

have reported results concerning subjective well-being 

factor structure over time. 

Liang and associates (1983, 1985, 1987a, 1987b) used 

structural equation modeling techniques to test the 

goodness of fit of subjective well-being factor structure 

as measured by the PGC scale. The resulting model 

1 



supported the hypothesis that subjective well-being is a 

hierarchical construct composed of both unidimensional and 

multidimensional elements. A unidimensional construct, 

subjective well-being, is placed at the highest level of 

the model and is labeled a second order latent construct. 

"The hierarchical model specifies dependency relationships 

among attributes of the construct; consequently, the 

anticipated second order solution is a dominant factor (a) 

that accounts for a substantial proportion of the total 

variance, and (b) on which all scales representing global 

and sub-global variables load highly" (Stones & Kozma, 

1985, p. 22). This unidimensional construct of subjective 

well-being acts as an independent variable explaining 

significant amounts of variance in the multidimensional 

first order latent constructs of agitation, lonely 

dissatisfaction, and attitudes toward one's own aging. The 

individual items composing the Philadelphia Geriatric 

Center Morale Scale serve as observable or measured 

indicators of these hierarchical latent variables. A 

relatively good fit for this hierarchical conceptualization 

of subjective well-being was obtained in all four Liang and 

associate studies using the PGC scale as a measure of 

subjective well-being. 

The first study by Liang and Bollen (1983) examined 

the hierarchical factor structure of subjective well-being 

using data from the 1968 National Senior Citizens survey. 
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Subjective well-being was posited to be an overall 

construct responsible for variance among three subscales 

(agitation, lonely dissatisfaction, and attitude toward 

one's own aging). Liang and Bollen (1983), using 15 of the 

17 items composing the PGC scale to test their hypothesized 

hierarchical model, reported that subjective well-being was 

responsible for substantial amounts of variance in tha 

multidimensional components: agitation, 61%; lonely 

dissatisfaction, 90%; and attitude toward one's own aging, 

74%. They stated that the multidimensional first order 

constructs of lonely dissatisfaction, attitude toward one's 

own aging, and agitation were responsible for covariance 

among the 15 items or observed indicators of the PGC scale. 

In turn, the covariance of the three components was 

explained by the second order construct, subjective well­

being, thereby, supporting a hierarchical or nested factor 

structure. 

More recently, other studies using different measures 

of subjective well-being, have supported a hierarchical 

conceptualization of well-being (Andrews & McKennell, 1980; 

Andrews & Withey, 1976; Kammann, Farry, & Herbison, 1984; 

Lawton, 1983; McKennell, 1978; Stones & Kozma, 1985). In 

specific support of Liang and his associates, Stones and 

Kozma (1985) stated that "the studies to address most 

satisfactorily the issues posed (in conceptualization of 

the subjective well-being construct) are those of Liang and 
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Bollen (1983) and Liang (1984) whose findings support a 

hierarchical model" (p. 24). 

Liang and associates have conducted three subsequent 

studies using the PGC scale which investigated the 

replicability of the hierarchical factor structure of 

subjective well-being (1985, 1987a, 1987b). In the first 

of these studies, sex differences in the factor structure 

of well-being were examined (Liang & Bollen, 1985). They 

reported that although some statistically significant 

differences were found in the fit of the model according to 

sex, these were not of substantive importance in light of 

the large sample size and the ability to interpret several 

goodness of fit measures (Joreskog & Sorbom, 1984), such as 

chi-square, the chi-squarejdf Ratio, the Goodness of Fit 

Index, the Adjusted Goodness of Fit Index, the Root Mean 

Square Residual, and the Total Coefficient of 

Determination, a ~easure somewhat analogous to R2 in 

regression analyses. 

The second of these studies examined the replicability 

of the hierarchical model cross culturally with Japanese 

and American subjects (Liang, Asano, Bollen, Kahana, & 

Maeda, 1987a). As with the earlier replication, they found 

a good fit for the hierarchical model to the data. 

Although this analysis was trimmed to 11 of Lawton's 17 

items to achieve adequate fit, no major differences were 
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found in the factor structure of the model among Japanese 

and Americans. 

Liang et al.'s third replication investigated the 

factor structure of well-being using black/white 

comparisons (Liang, Lawrence, & Bollen, 1987b). Unlike 

earlier replications, results from this analysis did show 

some significant differences in the fit of the hierarchical 

factor structure of subjective well-being according to 

race. These differences, however, were not so great as to 

produce a totally unacceptable fit of the hierarchical 

model of subjective well-being to the data. 

Three conclusions can be drawn from this series of 

investigations. First, the hierarchical factor structure 

of subjective well-being as measured by the PGC scale 

replicated relatively well in specific older population 

subgroup comparisons. Second, the goodness of fit of the 

measurement model to the data indicated that in each case 

subjective well-being was responsible for significant 

amounts of variance in agitation, lonely dissatisfaction, 

and attitude toward one's own aging. And third, the first 

order constructs of lonely dissatisfaction, attitude toward 

one's own aging, and agitation are responsible for 

covariance among items of the PGC scale, with the exception 

of the two items found to have measurement error in the 

black/white comparisons. 
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Additional research is needed, however, to further 

demonstrate the replicability of subjective well-being 

hierarchical factor structure among other subgroups of the 

elderly population. Liang recommended that additional 

studies be conducted among subgroups using the PGC scale 

(Liang & Bollen, 1983, 1985; Liang et al., 1987b). One 

such group is the rural elderly. Available data suggest 

that life perspectives may vary among older rural and urban 

adults (Fengler & Jensen, 1981; Kozma & Stones, 1983; 

Krout, 1986; Lee & Lassey, 1980; Michalos, Fuller, Mage, 

Matthews, & Wood, 1980). The life experiences of elderly 

rural adults differ from those of urban ones. Older rural 

adults report higher well-being than their urban 

counterparts even though they have fewer services and 

medical facilities (Bastida, 1984), poorer physical health 

(Dahlsten & Shank, 1979; Greene, Salber, & Feldman, 1978; 

McCoy & Brown, 1978; Nelson, 1980; Preston & Mansfield, 

1984), greater economic hardships (Bastida, 1984; Lee & 

Lassey, 1980; National Rural Center, 1981; Nelson, 1980), 

more substandard housing (Mikesell, 1977), and less public 

transportation (Bastida, 1984; Cutler, 1975). This unique 

subgroup of the population will help to provide additional 

information concerning the factor structure of subjective 

well-being. 

Also important is information on the replicability of 

the hierarchical factor structure of subjective well-being 
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over time. Although levels of well-being have been found 

to remain relatively stable throughout adulthood (Costa, 

Zonderman, McCrae, Cornoni-Huntley, Locke, & Barbano, 

1987), no information is currently available concerning the 

longitudinal replicability of well-being factor structure. 

It is possible that the amounts of variance explained in 

agitation, lonely dissatisfaction, and attitude toward 

one's own aging by subjective well-being do not remain 

constant over time. 

The research questions of this study were designed to 

address the replicability of the hierarchical factor 

structure of subjective well-being over time using a rural 

sample of older adults. The following questions addressed 

the purposes of the study: 

1. Does the hierarchical factor structure of 

subjective well-being as measured by 

the Philadelphia Geriatric Center 

Morale Scale replicate with a rural 

sample? 

2. Does the hierarchical factor structure of 

subjective well-being as measured by 

the Philadelphia Geriatric Center 

Morale Scale replicate over a ten-

year period of time? 
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Hypotheses 

The following hypotheses were used to examine the 

research questions of this study: 

ff1 : Subjective well-being, the second order 

factor in the hierarchical factor 

structure model, will be 

significantly related at Time 1 and 

Time 2. 

ff2 : The hierarchical factor structure of 

subjective well-being will be 

significant at Time 1 and Time 2. 

tl3 : The hierarchical factor structure of 

subjective well-being will be a good 

fit for a rural sample of older 

adults. 

Assumptions 

This study was based upon the following assumptions: 

1. The Philadelphia Geriatric Center Morale is an 

appropriate measure of subjective 

well-being among older adults. 

2. The interrelationships among agitation, lonely 

dissatisfaction, and attitude 

toward one's own aging result 

because of the existence of a 

second order construct, subjective 

well-being. 
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3. The items composing the Philadelphia Geriatric 

Center Morale Scale represent 

measured variables of the latent 

constructs subjective well-being, 

agitation, lonely dissatisfaction, 

and attitude toward one's own 

aging. 

Definition of Terms 

For the purposes of this study, the following 

definitions were used: 

Subjective Well-Being: an individual's perception of 

his/her overall sense "of satisfaction 

and positive mental health that is 

commonly thought to be the best 

indicator of unobservable constructs 

such as self-esteem or ego strength" 

(Lawton, 1983, p. 66). 

Agitation: a dimension of subjective well-being; 

an individual's subjective evaluation 

of his/her present worry, anger, or 

frustration. (Beckman, 1981); negative 

affect (Lawton, Kleban, & di Carlo, 

1984); psychiatric symptoms (George, 

1981; Lawton, 1977). 
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Lonely Dissatisfaction: a dimension of subjective 

well-being; an individual's assessment of general quality 

of life (George, 1981; Lawton, 1977). 

Attitude toward One's Own Aging: a dimension of sub­

jective well-being: age-related morale 

(Beckman, 1981; George, 1981; Lawton et 

al., 1984; Liang & Bollen, 1985). 

First Order Construct: an unobserved or latent 

variable explaining the association 

between observed or measured indicators 

(Joreskog & Sorbom, 1984; Liang & 

Bollen, 1983, 1985). 

Second Order Construct: an unobserved or latent 

variable explaining the association 

among a lower ordered set of latent 

variables (Joreskog & Sorbom, 1984; 

Liang & Bollen, 1983, 1985). 

Limitations of the Study 

This research examined the interrelationships among 

dimensions of subjective well-being at two points in time, 

the relationship of subjective well-being to the dimensions 

of agitation, lonely dissatisfaction, and attitude toward 

one's own aging at these two points in time, and the 

relationship of subjective well-being at Time 1 to 

subjective well-being at Time 2. Limitations of the study 

should be acknowledged. 
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First, the measures of subjective well-being at Time 1 

and Time 2 were ten years apart. The time frame of these 

measurements made it impossible to detect any changes in 

the measured variables which may have occurred during the 

intervening years. 

Second, the older adults who did not survive the ten­

year period were not included in the substantive analysis. 

In order to examine the relationship over time, 

measurements at both 1976 and 1986 were needed. The fact 

that they were omitted from the analysis means that some 

cases were excluded on a nonrandom basis. Anytime a 

portion of the sample becomes nonrandom, there is the 

potential for sample selection bias and "one rl:sks 

confounding the substantive phenomenon of interest with the 

selection process" (Beck, 1983, p. 391). Maximum 

likelihood confirmatory factor analysis is a powerful 

analytic tool used to investigate latent/observable 

construct relationships but it does not allow for control 

of sample selection bias with a "hazard" or survival 

variable. 
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CHAPl'ER 2 

REVIEW OF LITERATURE 

Development and Use of the Philadelphia 

Geriatric Center Morale Scale 

The original version of the PGC scale consisted of 22 

items and was constructed specifically for use with older 

populations (Lawton, 1972). The scale is based upon a 

multidimensional conceptualization of subjective well-

being. When describing the scale's development, Lawton 

described his scale as: 

11a really useful scale requir(ing) far easier 
response formats and wording than many previously 
used scales. The resulting Philadelphia Geriatric 
Center (PCG) Morale Scale consisted of 22 items, 
most of them in dichotomous response format, 
validated against adjustment ratings given by staff 
to several hundred residents of two homes for aged 
and an apartment building for the elderly" (1975, 
p. 85) • 11 

The 1972 version of the scale was composed of six 

subscales--attitude toward one's own aging, agitation, 

lonely dissatisfaction, acceptance of status quo, optimism, 

and surgency (Lawton, 1972). 

The six-factor scale, however, was difficult to 

replicate. A revision, reported by Lawton in 1975, 

trimmed the scale to 17 items. The revised scale retained 

three.of the original factors--agitation, lonely 

dissatisfaction, and attitude toward one's own aging. 

These three dimensions of well-being were replicated with 
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some consistency by others (Morris & Sherwood, 1975; 

Schooler, 1970) and have remained the components of the 

scale to date. Lawton (1977) recommended that the scale 

be used "for normally responsive and marginally 

comprehending subjects, especially when there is interest 

in the separate dimensions of morale" (p. 4). Few 

researchers, however, have heeded Lawton's remarks 

concerning the multidimensionality of the scale. 

The PGC scale has been used frequently since the 1975 

revision (e.g., Atkinson, Kivett, & Campbell, 1986; 

Beckman, 1981; Kivett, 1988; Mancini & McKeel, 1986; 

Mancini & Orthner, 1980; Seelbach & Sauer, 1977; Scott & 

Kivett, 1985; ward, Sherman, & LaGory, 1984). The 

popularity of this subjective well-being measure among 

social gerontologists is likely due to five 

characteristics. First, the multi-item format of the PGC 

scale has several advantages over single-item measures: 

a) reliability coefficients can be calculated when 

multiple items are available (McNeil, Stones, & Kozma, 

1986); b) inherent measurement error can be partialed out; 

c) results are often skewed in single-item assessments 

because a single item is always scored in only one 

direction; d) it is possible to examine different aspects 

of well-being with the use of subsets or individual items; 

and e) information gained is not based on a single response 

(Diener, 1984). 
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Secondly, the summated score for the PGC scale has 

shown consistent reliability across a number of 

populations, i.e., alpha coefficients ranging from .75 to 

.85 (e.g., Mancini & McKeel, 1986; Ward et al., 1984). 

Third, the three subscales also have been reproduced 

consistently (George & Bearon, 1980; Liang & Bollen, 1983, 

1985; Liang et al., 1987a, 1987b; Morris & Sherwood, 1975; 

Schoo~er, 1970). In addition, the reliabilities of the 

subscales--agitation, .85; lonely dissatisfaction, .85; and 

attitude toward one's own aging, .81--are reported to be 

among the highest for multi-item psychological well-being 

scales (McNeil et al., 1986). Correlations petween the 

factors or subscales of subjective well-being are moderate: 

.39 between agitation and attitude toward one's own aging, 

.21 between attitude toward one's own aging and lonely 

dissatisfaction, and .34 between lonely dissatisfaction 

and agitation (Lawton, 1972), and .52 between lonely 

dissatisfaction and attitude toward one's own aging 

(Beckman & Houser, 1982). Such evidence supports the fact 

that the three subscales are interrelated but not 

identical, thereby measuring different dimensions of 

subjective well-being. 

Fourth, in studies conducted by Lohmann (1977), the 

convergent validity of the Philadelphia Geriatric Center 

Morale Scale with nine other measures of well-being 

averaged .73. And fifth, as Lawton (1977) stated, the 
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response format of the scale is easy to use and the 

relatively short number of items makes it a convenient 

instrument to incorporate within investigations. 

As this evidence suggests, there appears to be a 

"general consensus both within gerontology and its closest 

relatives, that well-being is a multidimensional concept" 

(Knapp, 1976, p. 575). The majority of studies 

investigating subjective well-being, however, have not 

addressed this multidimensionality. As a general rule, 

results concerning subjective well-being have been 

reported only on the more global measure with little 

attention being given to the subscales or dimensions of 

subjective well-being. In the specific case of the 

Philadelphia Geriatric Center Morale Scale, no studies 

could be located that examined the individual components 

of subjective well-being. Several researchers have voiced 

concern about the lack of attention social gerontologists 

have paid to this multidimensional nature of subjective 

well-being (Baldassare, Rosenfield, & Rook, 1984; Carp & 

Carp, 1983; Cherlin & Reeder, 1975; George, 1981; George & 

Bearon, 1980; Hoyt & Creech, 1983; Hoyt, Kaiser, Peters, & 

Babchuk, 1980; Lawton, 1983; Liang & Bollen, 1983; Liang et 

al., 1987a, 1987b; McNeil et al., 1986). 

As these gerontologists have stated, ignoring the 

multidimensional characteristics of subjective well-being 

results in methodological as well as theoretical 
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weaknesses. First, estimates based on an incorrectly 

specified unidimensional construct may be severely biased 

(Liang & Bollen, 1983). Second, leaping to the broader 

construct, subjective well-being, ignores the importance 

of well-being to each dimension just as it ignores the 

interrelationships among these dimensions themselves 

(Huston & Robins, 1982). Third, it is possible that in 

predicting older adult subjective well-being the patterns 

of relative magnitude for predictors may vary across 

dimensions with some variables more important to one 

construct than to another. For example, frequency of 

social interaction may be more important to one component 

of subjective well-being than to another. In the specific 

case of the PGC scale, frequency of social interaction may 

be more important to lonely dissatisfaction than to 

agitation or attitude toward one's own aging. 

Dimensionality of Subjective Well-Being 

The only researchers to examine the Philadelphia 

Geriatric Center Morale Scale with the intent of 

investigating its di~ensional factor structure have been 

Liang and associates (Liang & Bollen, 1983, 1985; Liang et 

al., 1987a, 1987b). In light of the popularity of this 

well-being scale, it is important that the reliability of 

its structure across and within populations be studied. 

The factor structure hypothesized by Liang and associates 

(1983, 1985, 1987a, 1987b) is a nested structure with one 

16 



global construct, subjective well-being, identified as the 

higher ordered latent variable. A second set o.f latent 

variables--agitation, lonely dissatisfaction, and attitude 

toward one's own aging--are labeled first order constructs. 

These unobserved variables are measured by the items, or 

observed indicators, of the PGC scale. 

Subjective well-being is the second order, or higher 

level, construct responsible for correlations among the 

three dimensions or first-order constructs (agitation, 

lonely dissatisfaction, and attitude toward one's own 

aging). Liang and Bollen (1983, 1985) developed their 

conceptual model of subjective well-being with 15 of the 

17 items of the PGC. They justified the omission of two 

items ("How much do you feel lonely'?" and "I see enough of 

my friends and relatives") by concurring with Morris and 

Sherwood (1975) that these indicators measure a construct 

other than subjective well-being (Liang & Bollen, 1983). 

Using the 15-item scale, Liang and Bollen (1983) found 

support for a hierarchical conceptualization; well-being 

explained between 61% and 93% of the variance in the three 

dimensions. Each of the latent first order constructs was 

subsequently measured by a number of observed scale items: 

agitation, 6 items; lonely dissatisfaction, 4 items; and 

attitude toward one's own aging, 5 items. Results from 

this analysis of the factor structure of the Philadelphia 

Geriatric Center Morale Scale showed that: 
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1. subjective well-being explained substantial 

amounts of variance in the three dimen­

sions: agitation, 61%"·; lonely 

dissatisfaction, 90%: and attitude 

toward one's own aging, 74%. 

2. the hierarchical factor structure model for 

subjective well-being replicated across four 

randomly divided subgroups of a national 

sample. 

Subsequent analyses investigating the factor 

structure of the Philadelphia Geriatric Center Morale 

Scale showed that the scale was relatively stable across 

subgroups of the elderly population. Although Liang and 

Bollen reported in the first of their replications (1985) 

that some statistically significant differences were found 

according to sex, these were of no substantive importance. 

Male/female differences were found in measurement error 

variance and first order factor loadings. In view of their 

large sample size and the interpretation of a number of 

goodness of fit measures, Liang and Bollen (1985) concluded 

that these small differences "would not have a significant 

impact" (p. 476). 

Liang and associates continued to examine the factor 

structure of the PGC scale in two recent 1987 studies. In 

the first of these studies, the factor structure of the PGC 

scale was compared cross-culturally with Japanese and 
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American subjects. Liang et al. {1987a) found that the 15-

item PGC scale used in their earlier work did not provide a 

good fit to the Japanese data. Analyses indicated that 

four of the 15 items were problematic. Two items, "I am 

afraid of a lot of things" and "Life is hard for me most of 

the time" had factor complexities (or standardized 

loadings) greater than 1.0 while two additional items, "I 

get mad more than I used to" and "Things are better than I 

thought" had relatively low standardized factor loadings 

(less than .4). Liang and associates modified their former 

model in two ways: (a) they eliminated the four items that 

were problematic within the Japanese sample, and (b) they 

incorporated five pairs of correlated measurement error. 

This modified model, using 11 of the 17 original items in 

the PGC scale, provided an adequate fit of the hypothesized 

model to the Japanese as well as the American data. 

Although the final model for this cross-cultural study 

used only 11 items from the PGC scale, the revised model 

indicated stability of factor structure among the Japanese 

as well as American data. The model used for this 

investigation, while short four items, resembled that 

reported in the two earlier studies by Liang and Bollen 

{1983, 1985). 

The second 1987 study (Liang et al., 1987b), unlike 

the cross-cultural study, did show significant subgroup 

differences. Liang et al. investigated racial differences 
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in the factor structure of the PGC scale as well as the 

Life s~tisfaction Index-A (Neugarten, Havighurst, & Tobin, 

1961). Results from this analysis showed that the 

Philadelphia Geriatric Center Morale Scale had consistent 

black/white differences in the measurement error variance 

of two items ("I am afraid of a lot of things" and "Life is 

hard for me"). The race differences found in these 

measurement errors mean that these two items may have 

different reliabilities for blacks and whites. According 

to Liang et al. (1987b), "the reliabilities of these two 

items in the black samples are only one-half of the 

magnitude of their white counterparts. • • • the meaning of 

race comparison would be ambiguous because the observed 

race difference is confounded by the difference in 

measurement structure" (p. 427). 

The four studies conducted by Liang and associates 

(1983, 1985, 1987a, 1987b) underscore the importance of 

rigorous investigation of measurement models. The 

significant racial_differences found in the Liang et al. 

(1987b) indicate the problems that can occur when 

measurement error confounds substantive results. Advanced 

statistical packages ·such as LISREL (Joreskog & Sorbom, 

1984) give researchers the ability to examine the fit of 

their proposed models with provisions made for measurement 

error variance. These techniques also allow investigators 
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to examine the relationship of measured variables to 

unobserved constructs. 

As this review suggests, several attempts have been 

made to clarify the conceptualization of well-being. Some 

investigators have attempted to achieve a better 

understanding of subjective well-being by combining many 

items from several scales (Carp & Carp, 1983; Lawton et 

al., 1984; Lohmann, 1980). These attempts have resulted 

in multi-faceted components that fail to explain the 

amount of variance explained by one reliably replicated 

scale. In light of the popularity of such instruments as 

the Philadelphia Geriatric Center Morale Scale, it becomes 

most important to investigate the replicability of this 

measurement model among different subgroups of the elderly 

population. 

Subjective Well-Being over Time 

Relatively few studies examining subjective well­

being have examined its stability over time. Results from 

available studies, however, suggest that subjective well­

being does not decline with age (Larson, 1978). Costa et 

al. (1987) investigated the stability of well-being among 

adult men and women 25-74 years of age using a multistage, 

stratified national sample (NHANES1 Follow-up; Cornoni­

Huntley, Barbano, Brody, Cohen, Feldman, Kleinman, & 

Madans, 1983). Costa et al. reported that well-being 

remained equally stable during adulthood for men and women. 
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Their division of age categories into under 35 years, 35-

44, 45-54, 55-64, and older than 64 years, however, made it 

impossible to examine any possible changes in subjective 

well-being among adults 65 years and older. 

stability in subjective well-being has been 

indirectly observed through several studies. 

Investigations have shown, for example, that among middle 

aged andjor older adults, subjective well-being is a 

powerful predictor of itself at a later time (Bauer & 

Okun, 1983; George & Maddox, 1977; Kozma & Stones, 1983; 

Mussen, Honzik, & Eichorn, 1982; Palmore & Kivett, 1977; 

Recker & Wong, 1984). In their overview of subjective 

well-being predictors, McNeil et al. (1986) state: 

"The prediction of subjective well-being 
variance by separate predictors is small. . 
Health, the most powerful of all predictors, is 
capable of predicting, at most, only 16% of the 
subjective well-being variance. Most other 
objective predictors account for 1 to 10% of the 
subjective well-being variance. George (1978) 
found that the total variance of subjective 
well-being predictors was 21.8%. This estimate 
is small compared to the variance contribution 
of subjective well-being itself (i.e., up to 
63%) II (p. 60) • 

These studies indicate subjective well-being is somewhat 

stable over time. No studies could be located, however, 

that have investigated the longitudinal stability of 

subjective well-being as measured by the PGC scale. 
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Components of Subjective Well-Being 

Reflecting upon the multidimensional 

conceptualization of the PGC scale, Stones and Kozma 

(1980) state.that "the PGC ••• assume(s) quantitative 

differentiation to be possible both within and between 

components" (p. 276). No studies other than those 

investigating the hierarchical factor structure of 

subjective well-being could be located, however, that have 

examined relationships concerning components of the PGC 

scale (agitation, lonely dissatisfaction, and attitude 

toward one's own aging). 

Agitation 

Little information could be located concerning the 

agitation component of subjective well-being. In Lawton's 

first article explaining the development of the PGC scale 

(1972), he states: 

"Almost all of the symptoms of anxiety which 
were included in the scale load on this 
component, as well as dysphoric mood elements. 
However, there is a driving, restless, agitated 
quality to the dysphoric mood, as suggested by 
the short temper item and insomnia in the 
content of the items" (p. 155). 

The dysphoric mood elements (Lawton, 1972), 

psychiatric symptoms (George, 1981; Lawton, 1977), and 

negative affect (Lawton et al., 1984) associated with this 

component suggest that older adults in depressive states 

will demonstrate agitation more than normally functioning 

older adults. Therefore, it might be expected that this 
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component would be the most likely of the three components 

of subjective well-being as measured by the PGC scale to 

demonstrate some measure of stability over time, 

particularly among normally functioning adults. Certain 

older adults, however, could be expected to show changes in 

agitation over time. Breckenridge, Gallagher, Thompson, 

and Peterson (1986) reported that adults experiencing the 

first stages of grief demonstrated depressive symptoms such 

as weight loss, poor appetites, and insomnia. The older 

bereaved adults of their study, however, appeared to 

experience less severe distress at the time of spousal 

loss than bereaved middle-aged adults. Socioeconomic 

status has also been shown to increase the prevalence of 

grief reaction: individuals of lower socioeconomic status 

have shown a greater prevalence of grief reactions than 

middle-class adults (Weissman & Meyers, 1978). The results 

of studies examining older adults with regard to depression 

suggest that normally functioning older adults may exhibit 

some depressive or dysphoric symptoms during times of loss 

but that these symptoms are less likely to be severe in 

nature. Older adults who have histories of depression are 

more likely to demonstrate higher amounts of agitation 

(Foster & Gallagher, 1986) during their later years. It is 

possible that this way of dealing with problems will show 

stability over time. 
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No studies could be located that have investigated 

the agitation component of the PGC scale. 

Lonely Dissatisfaction 

Loneliness is the dimension of subjective well-being 

as measured by the PGC scale that has received the most 

investigation. No studies are available that use the 

lonely dissatisfaction subscale of the PGC as the measure 

of loneliness, however. Results of studies examining 

loneliness with other instruments suggest that this 

component of well-being may differ over time (Creecy, 

Berg, & Wright, 1985). The increase in dependency, 

decrease in physical health, and decrease of social 

networks accompanying aging may increase loneliness. 

Butler (1975) stated that major crises such as widowhood, 

sensory loss, aging, and institutionalization may result in 

loneliness. Research conducted by Kivett (1978, 1979) 

supports this hypothesis. She found that adequacy of 

transportation, widowed vs. married status, health, 

adequacy of vision, organizational activity, frequency of 

telephoning, and single vs. married status were significant 

discriminators among categories of loneliness (quite often 

lonely, sometimes lonely, and never lonely). 

Others reported that loneliness was associated with 

internal factors (feelings of hopelessness, emptiness, and 

defeat (Russell, Peplau, & Ferguson, 1978); anxiety, 

depression, low self-esteem, and hostility (Russell, 
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Peplau, & Cutrona, 1980)] and with external factors 

[relational loss, inadequacy within one's social network, 

and structural barriers (i.e., low income or inadequate 

transportation) (Klemmack & Roff, 1984: Perlman, 1988)]. 

The results of these studies suggest that the PGC scale 

lonely dissatisfaction component of subjective well-being 

may not remain stable over time. 

Attitude Toward One's OWn Aging 

Several studies are available that investigate the 

attitudes of others regarding aging or stereotypes of 

aging. Studies are rare that examine older adults' 

attitudes toward their own aging, particularly those using 

the PGC subscale. The closely related issues of age 

identity and subjective evaluation of age have received 

attention, however. Results of two of these studies 

(Bultena & Powers, 1978: Milligan, Powell, Harley, & 

Furchtghott, 1985) indicate that older adults often deny 

their own aging. Using a sample of elderly men (65 to 85 

years of age), Milligan et al. reported that older men in 

poorer health tended to see themselves as a stereotypic old 

person more often than older men in better physical health. 

The subjects of this study were asked to rate three social 

objects [a young man (20-30), an old man (70-80), and 

themselves] concerning 32 pairs of polar adjectives. The 

subjects who were in poorer health saw themselves more 

closely resembling the older man while subjects in good 
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physical health were more likely to see themselves the 

young man. 

Bultena and Powers (1978) found that many older 

adults in the first wave of their ten-year longitudinal 

study rejected an old self image. By the second wave, 

however, there was an increase in acceptance of an older 

self image. Similar to conclusions by Milligan et al. 

(1984), the older adults in this longitudinal study stated 

that their changed perceptions were due to "their altered 

life situations, particularly declines in their physical 

independence and health. These losses, in their minds, 

made retention of a middle-aged identity problematic" (p. 

753). 

Based upon the results of these studies, it seems 

likely that as older adults age their attitudes toward 

their own aging may become more negative, particularly if 

they have lowered evaluations of physical health and 

increased dependency needs due to physical or mental 

impairment. Subsequently, older adults may project a 

negative self image. If this is indeed the case, this 

component of subjective well-being may not remain stable 

over time particularly in instances of deteriorating 

health. 

Atkinson et al. (1986) used the attitude toward one's 

own aging component of the PGC Scale as an independent 

variable in their investigation of the theoretical 
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conceptualization of intergenerational solidarity. The 

five-item subscale was used as an independent variable 

entitled "acceptance of changed norms for the elderly" (p. 

411). Although the variable did not have significant 

effects upon the dependent variables of interest 

(consensus, affection, and association), this study 

provides one of the few examples in which a dimension of 

the PGC scale has been examined. The attitude toward 

one's own aging component of the PGC scale performed 

moderately well in this study with a reported Cronbach's 

alpha of .70. 

In conclusion, the investigations by Liang and 

associates (1983, 1985, 1987a, 1987b) support a 

hierarchical factor structure of subjective well-being in 

that subjective well-being, the second order factor, 

accounts for significant amounts of variance in the first 

order factors·of lonely dissatisfaction, attitude toward 

one's own aging, and agitation. These first order factors 

in turn account for covariance among observed indicators or 

individual items in the PGC scale. This nested structure 

replicated relatively well in black/white, male/female, and 

Japanese/American comparisons. As of this writing, 

however, the hierarchical factor structure of the 

Philadelphia Geriatric Center Morale Scale has not be 

examined with a longitudinal research design or with a 

rural sample. Although some evidence exists showing 
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subjective well-being to be relatively stable throughout 

older adulthood (Baur & Okun, 1983; Mussen et al., 1982; 

Recker & Wong, 1984), the thirty to forty year span of old 

age does not represent a static period for adults. 

Decreases in physical health (Rosenwaike, 1985), decreases 

in available social supports (Wan & Odell, 1983), and role 

changes due to widowhood and retirement (Arens, 1982-83; 

Atchley, 1975; Blau, 1961; Hutchison, 1975; Petrowsky, 

1976; Pihlblad & Adams, 1972; Videback & Knox, 1965) 

indicate that the lives of older adults continue to evolve 

even during advanced age. In addition, the limited 

information available concerning components of subjective 

well-being indicates that more investigation is needed 

concerning their performance over time. An examination of 

well-being with the same persons over a ten-year period 

will provide needed information concerning the hierarchical 

factor structure of subjective well-being over time. 

Liang has also recommended that this invariance of 

subjective well-being factor structure be replicated with 

specific subgroups of the older population. The rural 

elderly are such a group. The life experiences of rural 

adults differ from those of urban ones. Older rural adults 

report higher subjective well-being than their urban 

counterparts even though they have fewer resources and 

greater distances to travel for services. Examination of 

subjective well-being among this subgroup of the population 
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will provide additional replication of the hierarchical 

factor structure model. 
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CHAPI'ER 3 

RESEARCH METHODS 

Research Design and Sample Selection 

This study was a secondary analysis of existing 

longitudinal data. The data were collected in two waves: 

Time 1, 1976 and Time 2, 1986. The first wave (Time 1) 

consisted of 418 older adults residing in a "rural by­

passed" county in the southeastern United States (Kivett & 

Scott, 1979). Caswell County, iri the Piedmont region of 

North carolina, was selected as the focus of study because 

criteria established it as a "'high' impact area for Title 

III funding under the Older Americans Act" (Kivett & Suggs, 

1986, p. 2). These criteria were: a) the increase in 

elderly population between 1960-1970; b) the relatively 

large percentage of older adults receiving Assistance to 

the Aged and Medical Assistance (now known as Supplemental 

Security Income, SSI) (U.S. Bureau of Census, 1973; and c) 

the relatively low percentage of elderly persons receiving 

Social Security benefits. 

Data at Time 1 were obtained using an area compact 

clustering sample strategy (sampling ratio=.19) (Appendix 

A). Using census tract data and aerial photographs, the 

county was divided into zones; zones were divided into area 

segments and these segments were randomly selected for 

sampling. Every adult 65 years or older within selected 
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sampling areas was interviewed. Individuals living in 

group housing were sampled separately. The response rate 

for Time 1 data was 82%. 

In 1986, Kivett and Suggs conducted a ten-year follow­

up of the 418 individuals originally interviewed in 1976. 

Known survivors totaled 195; known nonsurvivors, n=207; 16 

persons, or approximately 4%, of the 418 individuals were 

not located. The response rate for known survivors was 

98%. 

For the substantive issues or the hypotheses of this 

study, only those data on known survivors were used. Due 

to the longitudinal nature of the research questions, 

measurements of subjective well-being at Time 1 and Time 2 

were necessary. 

Instrumentation 

A 99-item questionnaire was administered by trained 

interviewers in the homes of respondents at Time 1. Two 

call backs were required to assure maximum older adult 

participation. Information was obtained in the following 

areas of interest: general demography; housing status and 

information; health status; visiting patterns with 

children, siblings, and friends and neighbors; income; 

medical costs; leisure time activities; problems and 

worries; life satisfaction; and morale. 

The Time 2 questionnaire (Appendix B) was a modified 

version of the original instrument administered in 1976; a 
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minimum number of changes were made to enable replication 

of earlier data. Seven areas of research interest were 

represented in the 1986 instrument: employment, income, 

housing, health, activity, subjective well-being, and 

program needs and use. The questionnaires were 

administered by trained interviewers in the homes of 

respondents following procedures similar to Time 1. 

Surrogate respondents provided objective information on 25 

subjects because of older adult's physical andjor mental 

incapacity. These 25 survivors were omitted from the 

analyses of the present study because questions of a 

subjective nature, such as subjective well-being, were not 

answered by surrogates. 

The general demography section of the Time 1 

questionnaire provided information on sex, race, education, 

age, marital status, residential mobility, home ownership, 

and household composition and pref~rences. The work and 

retirement sections of the two questionnaires provided 

information about current and past work status and 

information on retirement such as reasons for retirement, 

satisfaction with retirement, and length of retirement. 

The family and friends sections provided information on 

number and distance of, and interaction patterns with 

children and siblings plus information about friendship 

activity. The health sections of the questionnaires 

provided subjective assessments of overall health and 
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physical activity as well as information about specific 

diseases, hospitalization, health care, and health care 

expenses. The activities sections provided information 

concerning organized group activity and past times and 

hobbies. Information from the income sections provided 

data on total income as well as a more detailed listing of 

twelve possible financial resources. Individuals also 

answered questions concerning perceptions of income 

adequacy. The services and assistance sections provided 

data on the frequency of use of several services and 

information on requested, but unavailable, services. The 

final sections of the questionnaires, subjective well­

being, provided information on subjective well-being, 

perceptions of problems, and. mutual aid with family and 

friends. The Revised Philadelphia Geriatric Center Morale 

Scale (Lawton, 1975) was used to measure subjective well­

being. This scale was specifically designed for use with 

older populations. 

The Time 2 questionnaire obtained additional 

information on degrees of dependency. This information 

included items about who gives help and the type of help 

given. In addition, information was collected concerning 

surrogate respondents in those cases where information was 

unobtainable from the surviving older adult. 

The 17 items of the Philadelphia Geriatric Center 

Morale Scale were the measured variables of interest for 
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this study. With the exception of one item, "As you get 

older, are things (better, worse, same) than you thought 

they would be? 11 , all variables had dichotomous responses. 

A high summated score was interpreted as positive or high 

subjective well-being. To accommodate the statistical 

model for this study, the 17 items of the scale were 

conceptualized as the observed indicators of three multiple 

latent first order dimensions--a) agitation, b) lonely 

dissatisfaction, and c) attitude toward one's own aging-­

and the global, second order latent construct, subjective 

well-being. 

Data Analysis 

The data analyses for this study were divided into 

three major sets of procedures. 

Descriptive Analyses 

First, descriptive statistics provided demographic 

information. Means and frequencies were used to examine 

demographic differences between survivors, nonsurvivors, 

and the total sample. These descriptive statistics were 

one way of investigating the sample selection bias inherent 

in this study because of the nonrandom exclusion of 

nonlocated subjects (n=l6), nonsurvivors (n=207), and 

survivors who had surrogates provide Time 2 questionnaire 

information (n=25). In addition, means and frequencies 

were used to examine differences in the physical, social, 

and emotional status of survivors at Time 1 and at Time 2. 
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Preliminary Analyses 

The second major set of analyses were composed of four 

preliminary procedures that were helpful in formulating the 

substantive model, which hypothesized a hierarchical factor 

structure for subjective well-being. 

Polychoric Correlation Coefficients. The first of 

these preliminary procedures involved the calculation of 

polychoric correlation coefficients. Polychoric 

correlation coefficients are derived from the correlation 

of bivariate ordinal variables (Joreskog & Sorbom, 1984). 

These coefficients are preferred for use with dichotomous 

variables such as those found in the Philadelphia Geriatric 

Center Morale Scale (Babakus, Ferguson, & Joreskog, 1987; 

Liang & Bollen, ~983; Muthen, 1983). Polychoric 

coefficients result from the calculation of bivariate 

relationships ignoring all other variables within the 

multivariate model (K. A. Bollen, personal communication, 

June 14, 1988). 

Polychoric correlation coefficients have advantages 

when the variables of interest are categorical. They give 

"the most accurate pairwise correlations" (Babakus et al., 

1987) while Pearson correlation coefficients underestimate 

true pairwise relationships. In other words, the factor 

loadings for both first and second order factors are closer 

to their true value with polychoric coefficients. The use 

of Pearson correlation coefficients results in loadings 
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that are, therefore, biased downward. In addition, 

polychoric coefficients give estimated standard errors that 

are closer to the values obtained when continuous variables 

are used (Babakus et al., 1987). 

There are disadvantages to the use of polychoric 

coefficients, however. The use of a correlation matrix 

composed of polychoric coefficients inflates chi-square and 

often results in the rejection of the resulting fit of the 

model (Babakus et al., 1987). It also is likely to produce 

poor goodness-of-fit indices. Babakus et al. (1987) 

reported that the Goodness-of-Fit Index (GFI), the Adjusted 

Goodness-of-Fit Index {AGFI), and the Root Mean Square 

Residual (RMSR) were poorer when polychoric coefficients 

were used. The choice of whether to use polychoric or 

Pearson correlation coefficients in the input data matrix 

is determined by the primary focus of the study (Babakus et 

al., 1987). If the primary issue is concerned with the 

structure of constructs, the truer estimates provided with 

polychoric coefficients are preferable. On the other 

hand, if the fit of the model to data is the most important 

issue, Pearson correlation coefficients are preferable. 

In the particular case of this study, the first and 

second order factor loadings were of primary interest. The 

first hypothesis dealt with the correlation of subjective 

well-being at Time 1 and Time 2, and the second hypothesis 

dealt with the loadings of first and second factors at Time 
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1 and Time 2. Therefore, the preferred coefficients were 

polychoric correlations. For the purposes of this study, 

polychoric coefficients were calculated for the following 

matrices: Time 1 models for survivors and nonsurvivors; 

Time 2 models for survivors and the substantive model. 

Polychoric coefficients were calculated in a two-step 

procedure. First, phi coefficients were generated using 

crosstabs procedures (SPSSX, 1988). These phi coefficients 

were then translated to polychoric coefficients using a 

conversion table (Roscoe, 1975). The resulting polychoric 

correlation coefficients then became the coefficients of 

the input data matrix. 

Confirmatory Factor Analyses. The second preliminary 

procedure dealt with the number of items of the PGC scale. 

Confirmatory factor analyses (Joreskog & Sorbom, 1984) were 

performed with the full 17-variable model (Lawton, 1975) 

and the 15-variable model (Liang & Bollen, 1983, 1985). 

These analyses tested basic models, ones without 

correlated measurement error variances. 

The third preliminary procedure used in this study 

compared confirmatory factor analysis models at Time 1 for 

survivors, nonsurvivors, and the total sample. As with the 

previous analyses, basic models were tested without the 

addition of correlated measurement error. The comparison 

of Time 1 models provided an additional way of 

investigating the sample selection bias inherent in this 
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study. That is, if the three Time 1 factor structure 

models for survivors, nonsurvivors, and the total sample 

were similar, the hypothesized Time 1 model of subjective 

well-being could be considered similar across groups 

regardless of whether they were nonrandomly removed from 

the sample. 

The fourth preliminary procedure examined the test of 

the Time 1 and Time 2 models separately for survivors. 

Confirmatory factor analysis procedures were used. The 

models were basic in nature with no correlated measurement 

error variances added to improve the fit of the models. 

Tests of Hypotheses 

The final set of analyses examined the substantive 

issues of this study. The first hypothesis, examining the 

relationship of subjective well-being over time, was 

tested by examining the Time 1, Time 2 correlation of the 

second order factor, subjective well-being. 

The second hypothesis, investigating the significance 

of the hierarchical factor structure of subjective well­

being at Time 1 and Time 2, was tested by examination of 

first and second order factor loadings at both times. 

The third hypothesis, investigating the fit of the 

longitudinal hierarchical factor structure model of 

subjective well-being to a rural sample of older adults, 

was tested by examining measures of fit, such as chi-
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square, chi-squarejdf ratio, Goodness of Fit Index, and 

Root Mean Square Residual (Joreskog & Sorbom, 1984). 

In addition, comparisons were made between the 

structural coefficients (gammas) or direct causal links 

between second and first order constructs and the factor 

loadings (lambdas) of observed indicators to first order 

constructs at Time 1 and Time 2 with the purpose of 

indicating any change among lower ordered variables over 

the ten-year period of time. 

Confirmatory factor analysis procedures were used to 

investigate the longitudinal factor structure of subjective 

well-being. This statistical procedure made it possible to 

examine the goodness of fit of an hypothesized measurement 

model--in this case, the hierarchical factor structure of 

subjective well-being (Figure 1). Maximum likelihood 

confirmatory factor analysis procedures require the 

investigator to specify a priori the relationships of 

measured variables to unobserved or latent variables. The 

technique also enables the researcher to separate 

measurement error from the latent variables (Pedhazur, 

1982). 

Confirmatory factor analysis provided the techniques 

necessary for examination of goodness of fit of the 

longitudinal subjective well-being measurement model and 

the correlation (or stability) of subjective well-being 

over time. The use of this confirmatory factor analysis 
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assumed the following: a) the observed indicators contain 

measurement error; b) the three first-order factors of 

agitation, lonely dissatisfaction, and attitude toward 

one's own aging are not independent or there could be no 

second order subjective well-being construct; 

and c) observed indicators are assumed to be distributed 

normally. 

Confirmatory factor analysis procedures also provide 

the researcher with the ability to partial out measurement 

error and thereby improve the fit of the hypothesized model 

to the data. Correlated measurement error variances were 

selected in additive fashion until all resulting normalized 

residuals were below an absolute value of 2.0. The 

reported estimates for the substantive model were chosen 

from the last correlated measurement error model thereby 

reporting those estimates achieved from the most successful 

fit of the model to the data. 

In accordance with the LISREL program (Joreskog & 

Sorbom, 1984), the following symbols represent components 

of this longitudinal conceptualization: 

~(phi) =Correlation between Time 

~1. 1 (xi) 

1 subjective well-being 

and Time 2 subjective 

well-being 

= Time 1 subjective well-
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Y 1.1 to Y 1. 3 {gammas) 

n 1. 1 to n 1. 3 {etas) 

z; 1.1 to z; 1. 3 (zetas) 

being, second order 

construct 

= Time 1 structural 

coefficients, direct causal 

links between latent 

constructs 

= Time 1 dimensions of 

subjective well-being or 

first order latent 

constructs {lonely 

dissatisfaction, attitude 

toward one's own aging, and 

agitation) 

= Time 1 errors in first 

order equations 

A 1. 1 to A 1.14 {lambdas) = Time 1 factor loadings or 

coefficients of indicators 

Y1.1 to Yl.6 

Yl. 7 to Y1.10 

Yl. 11 to Yl. 15 

regressed on unobserved or 

latent dimensions 

= Time 1 observed indicators 

of agitation 

= Time 1 observed indicators 

of lonely dissatisfaction 

= Time 1 observed indicators 

of attitude toward one's 

own aging 
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~ 2.1 (xi) 

Y 2 • 1 to Y 2 • 3 (gammas) 

n 2 • 1 to n 2 • 3 (etas) 

z;2.1 to z;2.3 (zetas) 

= Time 2 subjective well­

being, second order 

construct 

= Time 2 structural coeffi­

cients, direct causal links 

between latent constructs 

= Time 2 dimensions of 

subjective well-being or 

first order latent 

constructs (lonely 

dissatisfaction, attitude 

toward one's own aging, and 

agitation) 

= Time 2 errors in first 

order equations 

A2.1 to A2.15 (lambdas) =Time 2 factor loadings or 

Y2.1 to Y2.6 

Y2.7 to Y2.10 

Y2.11 to Y2.15 

coefficients of indicators 

regressed on unobserved or 

latent dimensions 

= Time 2 observed indicators 

of agitation 

= Time 2 observed indicators 

of lonely dissatisfaction 

= Time 2 observed indicators 

of attitude toward one's 

own aging 
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e; 1. 1 to e; 2 • 15 = measurement error variance 

observable indicators 

Figure 1 showed that subjective well-being at both 

measurement times was hypothesized to consist of three 

dimensions: agitation ( n 1.1 and n 2 .1>; lonely 

dissatisfaction en 1.2 and n 2.2); and attitude toward 

one's own aging (n 1 •3 and n 2 •3). The agitation 

dimensions at Time 1 and Time 2 were measured by six 

indicators (Y1.1 to Y1.6 and Y2.1 to Y2.6>· Lonely 

dissatisfaction dimensions at Time 1 and Time 2 were 

measured by four indicators (Y1.7 to Y1.10 and Y2.7 to 

Y2.10>· Time 1 and Time 2 attitude toward one's own aging 

were measured by five observable indicators (Y1.11 to Y1.15 

and Y2.11 to Y2.15). 
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CHAPrER 4 

RESULTS 

The results of this study are discussed in three major 

sections. First, descriptive information is provided which 

compares survivors to the total sample and nonsurvivors at 

Time 1. These results are presented to identify 

demographic differences in the three groups. In addition, 

this first section also provides results that compare the 

physical, social, and emotional status of survivors at Time 

1 and Time 2. 

The second section of this chapter provides the 

results of several preliminary analyses that were conducted 

prior to the testing of the substantive model, which deals 

with the longitudinal factor structure of subjective well­

being. These analyses include the results of tests of the 

models using polychoric and Pearson correlation 

coefficients in the input data matrix, data input concerns 

that relate to the dichotomous nature of the variables in 

the Philadelphia Geriatric Center Morale Scale (Lawton, 

1975). In addition, this section provides the results of 

17-item versus 15-item scale comparisons. Comparisons of 

15-item Time 1 models for survivors, nonsurvivors, and the 

total sample are made to address sample selection bias, an 

inherent problem in this study. This section concludes 

with results from analyses comparing the factor structure 
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of subjective well-being for survivors separately at Time 1 

and Time 2. 

The final section of this chapter presents results 

concerning the substantive model. The substantive model 

consists of 15 of the original 17 items in Lawton's PGC 

Scale (1975). Pearson correlation coefficients were the 

input data. 

Descriptive Results 

Characteristics of Survivors. Nonsurvivors. and Total 

Sample at Time 1 

The nonrandom exclusion of non-located subjects (n=16) 

and nonsurvivors (n=207) from the substantive Time 2 

preliminary and substantive analyses introduces the 

possibility of sample selection bias. As a result, 

descriptive information is used to compare survivors with 

the total sample and nonsurvivors at Time 1 (Table 1). 

Survivors were more likely to be female, white, and married 

than either the total sample or nonsurvivors. In addition, 

survivors were younger and had higher education levels than 

the other comparison groups. 

In summary, these demographic results suggest that 

some sample selection bias is present because of the 

inability to include nonsurvivors in the preliminary and 

substantive maximum likelihood confirmatory factor 

analyses. Therefore, the generalizability of results for 
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Table 1 

Selected r:e •• •" cyirl.c Olaracteristics of Total §:mple. Nalsm::vivcrs. and SUrvivors 

at Time 1 

Sex 
Male 
Female 

Race 
White 
Black 

Marital status 
Married 
Widow'ed 
DivjSep 
Sin;Jle 

Age 

Education 

Total Sallple 
!F418 

182 43.5 
236 56.5 

263 62.9 
155 37.1 

214 51.2 
163 38.9 
11 2.7 
30 7.2 

73.4 

6.8 

Ncnsu:tvivcrs 
g=207 

110 53.1 
97 46.9 

138 66.7 
69 33.3 

85 43.6 
85 43.6 

6 3.1 
19 9.7 

75.6 

6.3 

67 
128 

117 
78 

74 
97 

8 
9 

survivors 
!Fl95 

34.4 
65.6 

60.0 
40.0 

61.6 
31.3 
2.0 
5.1 

71.0 

7.5 



the subsequent analyses should be made with caution. These 

demographic differences could possibly contribute to 

differences in the fit of the hypothesized model to the 

data among survivors, nonsurvivors, and the total sample 

(results of which are discussed later in Chapter 4). 

Differences in Survivor Status 

Some differences occurred among survivors, on average, 

during the ten-year period between Time 1 and Time 2 (Table 

2). Examination of variables related to physical health 

and ability show some decline in physical status. 

Survivors at Time 2 show increases in the percentages who 

report their health as poor. In addition, survivors are 

less likely to be able to go anyplace at Time 2 than at 

Time 1 (67 vs. 90%). Fifty percent of survivors at Time 2 

evaluate their health as worse than five years ago, an 

increase of 14 percentage points since Time 1. 

Those variables that provide information on the social 

status of survivors also show changes over the ten-year 

period. Survivors at Time 2 are more likely to live alone 

than at Time 1. In addition, the reduction of group social 

participation suggests that survivors at Time 2 reduced 

their involvement in such social activities. Approximately 

two-thirds of the survivors report that they saw their 

friends and relatives as often as they wanted at both Time 

1 and Time 2. 
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Table 2 

<llan::Jes in statns for Smvi.vors: Tine 1 ani Tine 2 

status 

Age 

Health 
Excellent 
Good 
Fair 
Poor 

Ability to Get Aroun:i 
Go practically anyplace 
Get arouni house, seldom out 
Get arouni house, with difficulty 
Confined to a chair 
stay in bed at all times 
other 

Health Compared to 5 Years Ago 
Better 
Sane 
Worse 

Ntm1bers Living Alone 
Living with Spouse 
Living with others 

Presence of a confidant 
Yes 
No 

Participation in Ol:ganized Social Groups 
None 
Once a mnth 
2-3 times a month 
> 3 times a mnth 

Tille l. Tille 2 

~ ~ 
71.0 80.9 

! !?,-
...2 

20.9 22.1 
42.9 39.2 
32.5 30.7 
3.7 8.0 

89.7 67.1 
6.2 20.7 
3.1 4.8 
1.0 4.8 

2.1 
.5 

7.2 8.5 
56.9 41.5 
35.9 50.0 

17.4 28.2 
46.7 27.7 
35.9 44.1 

86.9 84.7 
13.1 15.3 

9.3 22.1 
16.8 14.1 
23.6 27.6 
50.3 36.2 

(table continues) 
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status Tine 1 Tine 2 

~ ~ 
see Enough of Frien:ls an:i Relatives 

As often as I want 69.1 65.4 
Sc:lmewhat unhappy about it 30.9 34.6 

Transportation 
Drive own car 49.2 38.7 
Ride with spouse, child * 23.9 
Ride with neighbor, frieni, relative 49.2 31.3 
Drive sorreone else's car .5 
Ride bus 1.8 
No transportation 1.0 .6 
other 3.7 

Enough Money 
Not enough 26.3 24.2 
Enough if careful 56.9 53.8 
Enough for everything 16.8 22.0 

Feelin;3s of Ioneliness 
Quite often 11.5 11.7 
sametines 38.2 46.6 
Alloost never 50.3 41.7 

Amount of Unhappiness 
A gocxl deal 19.9 9.3 
Same 1 not Illl.lch 36.6 51.8 
Almost none 43.5 38.9 

* category not available in Time 1 Questionnaire. 



Differences in the methods of transportation indicate 

that while fewer survivors drove their own cars at Time 2 

(with a larger percentage now riding with their spouse or 

child), they continue to have means of transportation. Few 

at Time 1 (1%) or at Time 2 (.6%) report being without some 

type of transportation. With regard to income, survivors 

report similar perceptions of income adequacy at Time 1 and 

Time 2. 

Few survivors at Time 1 or at Time 2 report frequent 

feelings of loneliness or unhappiness. Fifty percent of 

survivors at Time 1 report almost never feeling lonely 

while at Time 2 approximately 42% report that they rarely 

experience loneliness. With regard to unhappiness, fewer 

than 20% at Time 1 express a good deal of unhappiness. 

This percentage decreases to approximately 9% at Time 2. 

In summary, these results show that survivors 

experienced change in the ten-year period between Time 1 

and Time 2. On average, they show some degree of decline 

in health and social participation, but these changes do 

not appear to be accompanied by greater feelings of 

loneliness or unhappiness. 

Results of Preliminary Model Analyses 

Several preliminary analyses were conducted prior to 

the confirmatory factor analysis of the longitudinal factor 

structure of subjective well-being. These analyses were 

used to determine appropriate matrices for the input data, 
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to determine composition of the PGC scale, to compare the 

Time 1 factor structure of subjective well-being among 

survivors, nonsurvivors, and the total sample, and to 

compare the Time 1 and Time 2 factor structure models of 

subjective well-being separately for survivors. The 

information obtained from these preliminary analyses was 

helpful in formulating the substantive model. 

Polychoric Correlation Coefficients vs. Pearson 

Correlation Coefficients in the Input Data Matrix 

The use of dichotomous variables in the items of the 

PGC Scale indicates that the preferred input data 

correlations for preliminary and substantive subjective 

well-being models should be polychoric coefficients. 

Difficulties were encountered, however, with the use of 

these bivariate correlations. The input data matrix for 

the substantive model would not invert and no maximum 

likelihood estimates could be calculated when polychoric 

coefficients were used in the initial matrix. Although it 

is difficult to be precise as to the cause, it is possible 

that this mathematical problem results from the singularity 

of this particular polychoric correlation matrix because, 

with the exception of one variable, all of the variables 

are dichotomous (K. A. Bollen, personal communication, June 

14, 1988; Olsson, 1979a, 1979b). In addition, polychoric 

coefficients do not perform well with extremely skewed data 

(Babakus et al, 1987). The distribution of the variables 
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for this study can be described as extremely skewed with 

the majority of variables having high percentages of 

responses in one category (Table.3). It is also possible 

that the relatively small number of survivors (n=150) 

contributed to the matrix inversion problem. In addition, 

the between time correlations for the PGC scale items were 

low, with many at or below .10 (Appendix C). Because of 

the inability to obtain estimates, the recommended use of 

polychoric coefficients was abandoned for data input, for 

the less optimal use of Pearson correlation coefficient 

matrices. 

Results are presented, however, that compare 

17-variable models developed with polychoric correlation 

and Pearson correlation coefficients for the Time 1 

confirmatory factor analysis (Table 4). The two models 

presented here are basic in nature and do not contain any 

correlated measurement error variances. These comparisons 

demonstrate the advantages and disadvantages of the 

polychoric coefficients. In all instances, the 

standardized first and second order factor loadings are 

higher with the polychoric correlations. For example, the 

standardized gammas (loadings of first order factors on the 

second order factor) for agitation, lonely 

dissatisfaction, and attitude toward own aging with Pearson 

correlation coefficients in the input matrix were .931, 

.797, and .710, respectively. These gammas were .937, 
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Table.3 

Di.st:r.ibrt:ian of Cbservable Irrlicators 

Cbservable Inlicator 

Agitati.cn 
Y1 Little things bother me IllOre this year 
Y2 I sometimes worry so much that I can •t sleep 
Y3 I am afraid of a lot of things 
y 4 I get mad IllOre than I used to 
Y5 I take things hard 
y 6 : I get upset easily 

Il:Jool.y Dissatisfaction 
Y7 : HOYT much do you feel lonely 
Y8 : I see enough of my frien::ls arrl neighbors 
y9 : I sometimes feel life isn't worth living 
Y1o: I have a lot to be sad about 
Y11: HOYT satisfied are you with your life today 
y~: Life is hard for me :much of the tine 

Attiom Tawal::d Ckle • s own Ag:inj 
Y13: '1hin;s keep getting worse as I get older 
Y14: I have as much pep as I had last year 
Y15: As you get older you are less useful 
Y16: As I get older, things are betterjworsejsane than 

I thought they would be 
Y17: I am as happy as when I was y~er 

* Items not included in 15-item m:xlels of :fGC scale. 

% of R:siti.ve 
Response 

Tine 1 T.ima 2 

66.5 
62.6 
80.6 
86.8 
73.3 
69.8 

84.8 
69.1 
87.9 
84.2 
94.8 
85.3 

58.6 
61.3 
74.9 

65.8 
50.8 

65.6 
73.5 
79.1 
92.0 
80.1 
69.1 

85.3* 
72.4* 
89.5 
83.3 
91.4 
89.5 

47.2 
68.1 
61.3 

66.9 
54.4 
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Table 4 

9'!'J'?risan of LISREL Estimates for survivors at Time 1 usim I:eal:scn 

arrl R>1ydloric Correlation Coefficients 

Est. st. Est. Est. st. Est. 

Va.ri.an:::e of the Sec:x:ni Order Factor 

SUbjective Well-Being 

Y 1 : Agitation 
Y 2: Dissatisfaction 
y 3: Attitude Tavard OWn Aging 

.316 

1.000 
.933 
.956 

1.000 

.931 

.797 

.710 

First Order Factor I.oadirJ,;Js 

Agitation 
A.1 Little things bother me 1.000 .604 
A.2 I worry so much 1.020 .616 
A.3 I am afraid .750 .453 
A.4 I get mad more .666 .402 
A.5 I take things hard 1.228 .741 
A.6 I get upset easily 1.131 .683 
I.c:lBaly Dissatisfaction 
A. 7 : How much I feel lonely 1.000 .658 
A.a : I see enough friends,relatives.670 .441 
A. 9 : Life isn't worth living .835 .549 
A.1o: I have a lot to be sad about .962 .633 
A.u: How satisfied with life .814 .536 
A. 12 : Life is hard for me .996 .655 
Attitme Tcwl:d ONn Agin3 
A.13: 'll'lin;s get worse as you age 1.000 .757 
A.14 : I have as much pep .766 .580 
A. 15: 'As one ages, less useful .663 .502 
A. 16: 'lhi.n;s better/worse .699 .529 
A.17: I am as happy as younger .497 .376 

.466 

1.000 
.921 
.981 

1.000 
1.007 

.741 

.724 
1.151 
1.131 

1.000 
.682 
.834 
.981 
.841 

1.029 

1.000 
.799 
.718 
.717 
.504 

1.000 

.937 

.812 

.748 

.729 

.734 

.540 

.527 

.839 

.824 

.774 

.528 

.646 

.760 

.651 

.797 

.896 

.716 

.643 

.642 

.451 

(Table continues) 
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Est. st. Est. Est. st. Est. 

z; 1 : Agitation 
z; 2: Dissatisfaction 
z; 3: Attitude ~ ~ Agin:J 

.048+ 

.158* 

.284 

.133 

.365 

.496 

.065+ 

.205 

.354 

Measureieiit Error Vari.an:::es in :rmi.catm:s 

Agitation 
e: 1: Little t:hin;r-; bother me 
e: 2: I worry so much 
e: 3 : I am afraid 
e: 4: I get mad mre 
e: 5 : I take t:hin;r-; hard 
e: 6: I get upset easily 
I.c::Daly Dissatisfaction 
e: 7: How much I feel lonely 
e:8: I see enough friends,relatives 
e: 9 : Life isn't worth living 
e: 1o:I have a lot to be sad about 
e: 11 :How satisfied with life 
e: 12 :Life is hard for me 
Atti"tme Towa:l:d CMl Agin:J 
e: 13 :'Ihi.rgs get Yw'Orse as you age 
e: 14: I have as much pep 
e: 15 :As one ages, less useful 
e: 16:'Ihings betterjworse 
e: 17: I am as happy as younger 

.636 

.621 

.795 

.838 

.451 

.533 

.567 

.805 

.698 

.600 

.713 

.571 

.427 

.664 

.748 

.721 

.859 

.469 

.461 

.708 

.722 

.297 

.321 

.400 

.721 

.583 

.422 

.576 

.365 

.198 

.488 
.• 587 
.588 
.796 

.122 

.341 

.441 

Note: 'Ib consel:Ve space, :R3C scale items are shown in abbreviated fonn. 

All estiJrates are statistically significant at the .001 level except 
for those constrained to an initial value of 1.000 or those marked with+, 
in:llcating nonsignificance, or *, in:iicatin; statistical significance 
at the .01 level. 



.812., and .748 when polychoric the input matrix. 

Although the magnitude of factor loadings is consistently 

higher with polychoric coefficients, the ordering of 

observable and latent variables on subsequent factors 

remains the same. 

To summarize, the polychoric coefficients do provide 

better estimates of the parameters within the model but the 

ordering of each indicator upon a factor remains the same 

regardless of whether polychoric or Pearson correlation 

coefficients are used in the input data matrix. In 

addition, the error variances of first order factors and 

the measurement error variances of indicators are 

consistently lower when polychoric coefficients are used. 

As others have indicated (Babakus et al., 1987; 

Bollen, personal communication, June 14, 1988) and as 

demonstrated in this study, goodness of fit measures are 

inflated with polychoric coefficients [ x2(df=116)=899.04 

for polychoric VS·. X2 (df=ll6) =207. 55 for Pearson 

correlation coefficients] (Table 5). In addition, the 

inflated chi-square means that the chi-squarejdf ratio is 

above the desired cut-off point of 2.0 (7.75 for the 

polychoric vs. 1.79 for the Pearson). As a result, all 

measures of goodness of fit, as expected, are poorer with 

polychoric as compared with Pearson correlation 

coefficients. 
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'!able 5 

Cor:l:elatian coefficients 

Measures of Fit Polydloric 

Chi -square (M = 116) 207.55 899.04 

Probability .oo .00 

Chi -squarejdf 1.79 7.75 

GFI .88 .72 

AGFI .50 -.16 

RMSR .07 .10 

Tot. COef. of Det. (R2) .90 .91 



It is regrettable that the polychoric correlation 

coefficients did not perform for the substantive model. 

Because the substantive issues of this study are concerned 

with the invariance of subjective well-being factor 

structure over time, the less biased estimates generated 

from a polychoric correlation coefficient input matrix 

would have given higher first and second order factor 

loadings as well as higher correlations among first and 

second order factors across time. Pearson correlation 

coefficients, as evidenced in this comparison, provide 

estimates that are somewhat lower than the more unbiased 

estimates produced by the polychoric coefficients. Each 

factor loading computed from the Pearson correlation 

analysis is biased downward and provides a less true 

estimate of the parameters of the substantive model. All 

subsequent preliminary models as well as the final 

substantive model are tested using Pearson correlation 

coefficients in the input data matrix. When subsequent 

analyses are examined, it should be remembered that the 

true relationships are stronger than could be estimated 

with Pearson correlation coefficients. 

Composition of the PGC Scale 

One of the recurring problems with interpreting 

results concerning the factor structure of the Philadelphia 

Geriatric Center Morale Scale has been the inconsistency in 

the number of items used with each analysis: 17 items when 
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the scale has been used by researchers to examine 

contextual issues concerning subjective well-being (e.g., 

Kivett, 1988; Mancini & McKeel, 1986; Ward et al., 1984), 

15 items in the early work of Liang and Bollen (1983, 1985) 

concerning the factor structure ~f well-being, and 11 items 

in their cross-cultural Japanese American study of 

subjective well-being (Liang et al., 1987a). For the 

purposes of this study, analyses began using the full 

17-variable model developed and reported by Lawton (1975) 

as the Revised Philadelphia Geriatric Center Morale Scale 

(Table 6). 

Problems developed in preliminary analyses, however, 

when the 17-item scale was used to examine the factor 

structure of subjective well-being separately for Time 1 

and Time 2 •. In some instances when using all 17 items the 

input data matrix would not invert, making it impossible to 

get maximum likelihood estimates. In other analyses, the 

matrix would invert but the psi matrix (matrix of first 

order factor errors) was not positive definite; i.e, the 

eta matrix had maximum likelihood estimates less than zero. 

These mathematical/computational problems are most likely 

due to the similar problems experienced with polychoric 

correlation coefficients; i.e., extreme skewness in the 

data (Table 2), the relatively small number of survivors 

(n=150), and the use of dichotomous rather than continuous 

data (Babakus et al., 1987; K. A. Bollen, personal 
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Table 6 

IGC scale Items by Fixst Or:der Factors 

Agitaticn 

Little things bother ne mre this year 
I sc::metilres worry so Im1Ch that I can't sleep 
I am afraid of a lot of things 
I get mad mre than I used to 
I take things hard 
I get upset easily 

I.cnel.y Dissatisfacticn 

HOW' llD.lch do you feel lonely 
I see enough of rey friems an:i neighbors 
I sc::metilres feel that life isn't worth living 
Life is hard for me llD.lch of the time 

(yes, m) 
(yes, no) 
(yes, no) 
(yes, no) 
(yes, no) 
(yes, no) 

(not llD.lch, a lot)a 
(yes, no)a 
(yes, no) 
(yes, no) 

HOW' satisfied are you with your life 
tooay 

I have a lot to be sad al::xJut 
(satisfied, not satisfied) 

(yes, no) 

Attitme Towani cme•s OWn Agin:J 

'lhi.ngs keep getting worse as I get older 
I have as llD.lch pep as I had last year 
As you get older you are less useful 
As I get older, things are better/worse/ 

sane than I thought they would be 
I am as happy as when I was younger 

Respcrlses 

(yes, .!19) 
(yes, no) 
(yes, no) 

(better, worse, sane) 
(yes, no) 

*Underlined response irrlicates positive subjective well-being. 

a Items not included in 15-variable models of the FGC scale. 
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communitcation, June 14, 1988; Olsson, 1979a, 1979b). In 

addition, the input data matrix for the substantive model 

using Pearson correlation coefficients would not invert 

with the full 17-item PGC Scale model. 

Adjustments were made to correct this problem. Based 

upon the results of Morris and Sherwood (1975) and Liang 

and Bollen (1983, 1985), two items were deleted from the 

scale. These were "How much do you feel lonely?" and "I 

see enough of my friends and relatives." These researchers 

concluded that the two items measure something other than 

subjective well-being. The deletion of these items did 

correct the mathematical convergence problems encountered 

with the 17-item scale. Subsequent analyses, including the 

substantive model, use the 15-variable modification of 

Lawton's original revision reported by Liang and Bollen 

(1983, 1985) and Morris and Sherwood (1975). 

Comparison of Survivor. Nonsurvivor. and Total Sample 

Models at Time 1 

Separate factor analysis models were developed for 

survivors, nonsurvivors, and the total sample for the 

purpose of comparing differences in factor loadings and fit 

of the model to the data among these three groups (Table 

7). If the results using only survivors differ from those 

for nonsurvivors and for the total sample, it would 

indicate that the meaning of or pattern of responses on the 

subjective well-being measures for survivors is different 
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Table 7 

t'hm:!rism of USREL Est:illlates for survivors. Nonsn:vivors. ani the Total Sffl!?le 

at Time 1 

SUJ:vivcrs 
.IF182 

Est. st. Est. Est. st. Est. 

Variance of the Seccn:! order Factcr 

SUbjective Well-Bein; .295 1.000 .317 1.000 

Seccn:! order Factar I.cadin:JS 

Y 1: Agitation 1. ooo .891 1.000 • 781 
y 2: Lonely Dissatisfaction .839 .801 .610 .740 
y 3: Attitude 'I'c7.lard own Aging 1. 032 .742 .967 .717 

F:iJ:st Order Factcr I.oad.in;s 

Agitaticn 
A 1 : Little t.hin;Js bother 1.000 .610 1.000 .721 
A 2 : I worry so 1!1lldl .997 .608 .845 .610 
A 3 : I am afraid .711 .434 .599 .432 
A 4 : I get mad more .667 .407 .553 .339 
A 5 : I take t.hin;Js ha1:d · 1.218 .743 .897 .647 
A 6 : I get upset easily 1.139 .694 .861 .621 
Ialely Di.ssatisfactia 
A7 : Life isn't worth living 1.000 .569 1.000 .464 
A8 : I have a lot to be sad 1.164 .662 1.152 .534 
A9 : Ha.1 satisfied with life .892 .508 1.594 .740 
A 10: Life is hard for :me 1.170 .666 1.683 .781 
Attitme Tcwa:rd awn Aging' 
A 11: 'Ihin3s get worse 1.000 .755 1.000 .759 
A 12: I have as 1!1lldl pep • 764 .577 .972 .738 
A 13: As one ages, less useful .663 .501 .691 .525 
A 14: 'Ihin3s better/worse • 701 .530 .693 .526 
A. 15: I am as ham' as youn;er • 506 .382 .527 .400 

Total Sallpl.e 
.IF381 

Est. st. Est. 

.298 1.000 

1.000 .816 
.646 .767 

1.024 .757 

1.000 .669 
.918 .614 
.647 .433 
.600 .402 

1.020 .682 
.967 .647 

1.000 .495 
1.123 .601 
1.324 .656 
1.494 .740 

1.000 .738 
.867 .640 
.698 .516 
.743 .548 
.539 .398 

(Table c:onti.rnles) 
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survivcz:s 
,!F=l82 

Est. st. Est. 

z; 1 Agitation • 077* 
z; 2 I.onely Dissatisfaction .ll6** 
z; 3 Atti'b.x3e Toward own Aging • 257 

Agitaticn 
e; 1: Little tll:in3s bother me .628 
e; 2: I worry so lllllCh .630 
e: 3: I am afraid .812 
e; 4: I get mad mre .834 
& 5: I take tll:in3s hard .449 
e: 6: I get upset easily 
Ialel.y D:issatisfacticn 

.518 

& 7: Life isn't 'WOrth liviD; .676 
& 8: I have a lot to 'be sad .562 
e; 9: HeM satisfied with life .742 
e: 1o:Life is hard for me .557 
Attim:Je Taom:d CM1 Agin.; 

& '11 :'lhin;s get wrse as you age. 430 
e: 12: I have as lllllCh pep • 667 
& 13:As one ages, less useful • 749 
e; 14 :'lhin;s 'better/worse • 719 
& 15: I am as ~ as ycut'X1er .854 

Est. st. Est. 

.203** 

.098** 

.280 

.480 

.628 

.813 

.841 

.581 

.614 

.785 

.714 

.453 

.390 

.424 

.455 

.724 

.723 

.840 

Tctal. Sallple 
,!F=381 
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Est. st. Est. 

.150 

.101 

.233 

.553 

.623 

.813 

.839 

.534 

.582 

.755 

.639 

.430 

.452 

.455 

.590 

.734 

.699 

.842 

Note: To c::onsave space, 'EGC scale items are shown in abbreviated fo:cn. 

All estimates are statistically significant at the • 001 level except for those 
with asterisks: 

* E < .OS ** E < .01 



from those of rural older adults who did not survive the 

ten year period and from the sample as a whole at Time 1. 

The results of this comparison are summarized. 

Using the 15-item PGC scale with Pearson correlation 

coefficients in the input matrix, the three models were 

relatively similar with regard to first and second order 

factor loadings as well as to measures of goodness of fit 

in Table 7. First, the amount of variance in subjective 

well-being, the second-order factor, is similar across the 

three samples: survivors, .295; nonsurvivors, .317; and 

the total sample, .298. The three models are also similar 

with regard to the relative magnitude of second order 

factor loadings (gammas), particularly when standardized 

indicators are examined. These coefficients are 

interpreted similarly to factor loadings in an exploratory 

factor analysis; i.e., they indicate the unique amount of 

variance in the first order factors of agitation, lonely 

dissatisfaction, and attitude toward one's own aging 

accounted for by the second order factor, subjective 

well-being (Tabachnick & Fidell, 1983). Agitation has the 

highest second order factor loading across the three models 

followed by lonely dissatisfaction and attitude toward 

one's own aging. In each model, the gammas are moderately 

high, ranging consistently from .70 to .90 across the 

three groups. The error variances in these first order 

factors for the three groups also are similar. Error 

66 



variance range from .077 to .280 which means that 

subjective well-being explains between 72% and 92% of the 

variance in agitation, lonely dissatisfaction, and attitude 

toward one's own aging. 

The first order factor loadings (lambdas) indicate the 

unique amount of variance in observed indicators accounted 

for by the first order factors of agitation, lonely 

dissatisfaction, and attitude toward one's own aging 

(Tabachnick & Fidell, 1983). The size of these loadings 

varies across the three Time 1 models, but the pattern of 

loadings is relatively consistent regardless of whether 

unstandardized or standardized indicators are examined. In 

cases where there are differences, the relative magnitude 

of lambdas (A) in the survivor model differ from those in 

the nonsurvivor and the total sample models. For example, 

the loadings of observable indicators on the first order 

factor of lonely dissatisfaction differ across the three 

samples. In all the models, y10 (Life is hard for me much 

of the time) has the highest factor loading (survivors, 

.666; nonsurvivors, .781; and total sample, .740). 

Results of the survivor model differ from those of the 

other two, however, in the relative magnitude of factor 

loadings for the three remaining indicators (y7 , y8 , and 

Yg). 

The range of estimates of measurement error variances 

among indicators is generally the same across groups. 
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Error variances range from .39 to .84 across all samples. 

These error variances show that the first order factors of 

agitation, lonely dissatisfaction, and attitude toward 

one's own aging explain between 61% and 14% of the 

variances in observed indicators. 

The goodness of fit measures are fairly consistent 

across samples with the exceptions of chi-square and the 

chi-squarejdf ratio {Table 8). The various measures of 

fit assess "the probability that the observed correlation 

matrix could have been generated by the hypothesized model" 

(Liang & Bollen, 1983, p. 186). A small, nonsignificant 

chi-square indicates acceptance of the null hypothesis of 

no differences between the observed correlations among the 

measured variables and those generated if the model 

estimates are true, which is the generally desirable 

outcome. 

Chi-square is sensitive to sample size, resulting in 

poorer fits with larger samples (Bentler & Bonett, 1980; 

Bohrnstedt & Borgotta, 1981). The larger chi-square for 

the total sample, therefore, should be expected in light of 

the larger number of older rural adults represented in the 

test of this model. The ratio of chi-square to degrees of 

freedom is another method of assessing the fit of the model 

to the data (Wheaton, Muthen, Alwin, & Summers, 1977). 

This measure of fit provides a less inflated index than 
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Table 8 

of Fit Measur:es for survivors, Nansm:.vivors, 

am the Total §::mJ? le at T.ine 1 

survivors NCilsu:rvi.vors Total Sanple 
Measur:es of Fit !)=182 !)=185 !)=381 

Chi-Square (DF = 87) 155.43 122.76 214.66 

Probability .oo .01 .00 

Chi -Square/OF 1.79 1.41 2.47 

GFI .89 .92 .93 

AGFI .62 .71 .75 

RMSR .07 .06 .06 

Total Coef. of net. (R2) .87 .79 .83 



chi-square because the calculated chi-square is divided by 

the correlations minus the number of estimated parameters 

which somewhat mitigates the effect of sample size. 

Ratios at or below 2.0 are considered acceptable as indices 

of goodness of fit (Wheaton et al., 1977). This index of 

fit indicates that the survivor and the nonsurvivor models 

fit the data better than the total sample model, although 

the chi-squarejdf ratio of 2.47 for the total sample is 

not far from the criterion ratio of 2.0. 

The remaining goodness of fit measures (Goodness of 

Fit Index, Adjusted Goodness of Fit Index, Root Mean Square 

Residuals, and Total Coefficient of Determination) are 

fairly consistent across all Time 1 models. Some specific 

differences do exist, however. The survivor model, for 

example, is somewhat lower for the Goodness of Fit Index as 

well as the Adjusted Goodness of Fit Index. These 

differences should be expected, however, because the GFI 

and the AGFI indices are affected by sample size (Babakus 

et al., 1987}. In addition, the Root Mean Square Residual 

(RMSR) for the survivor model is higher than for 

nonsurvivors or the total sample models. As with other 

goodness of fit measures, this index also is affected by 

sample size. Contrary to other measures of fit, the RMSR 

has an inverse relationship to sample size. As sample 

size increases, RMSR decreases. The less than optimal RMSR 
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(.07) would possibly be lower if the sample size had been 

200 or above. 

In summary, comparison of survivor, nonsurvivor, and 

total sample results demonstrate that the factor structure 

and fit of the model are fairly consistent across the three 

different groups of the Time 1 sample. When differences do 

exist, they are of relatively small magnitude. In 

addition, measures of fit also are relatively consistent 

across the three samples with all three providing moderate 

fits of the models to the data. These similarities do not 

concur with earlier demographic differences among 

survivors, nonsurvivors, and the total sample. These 

comparisons do demonstrate, however, that similarities 

exist in the factor structure and fit of the Time 1 model 

among survivors who are included in the substantive model 

and nonsurvivors and the total sample. In addition, 

consistent cronbach alphas for the total scale and each 

subscale are consistent across samples (subjective well­

being, .85, .84, .85; agitation, .75 for all groups; lonely 

dissatisfaction, .73, .72, .70; and attitude toward one's 

own aging, .68, .71, .69). This does not provide an ideal 

solution to the sample selection bias believed to be 

inherent in this study, but the similarity of fit does 

provide some evidence that the factor structure of 

subjective well-being is consistent across the subgroups 

of this rural sample. 
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Comparison of Time 1 and Time 2 Survivor Models 

Preliminary analyses of the factor structure of 

subjective well-being calculated .·for survivors separately 

at Time 1 and at Time 2 were attempted with the 15-variable 

Pearson correlation coefficient iriput data matrix. The 

Time 2 model would not invert using these correlation 

coefficients. As with other preliminary analyses, it is 

possible that this mathematical problem is due to the 

extreme skewness of the dichotomous data and to the 

relatively small sample size. 

Matrices computed with polychoric correlation 

coefficients did invert, however. A brief comparison of 

the Time 1 and Time 2 polychoric correlation coefficient 

models is provided here to demonstrate the similarities of 

the factor structure model for survivors separately at Time 

1 and Time 2 (no tables provided). 

The two separate factor structure models for survivors 

at Time 1 and Time 2 show that the variance of subjective 

well-being is moderate to low. This should be 

expected given the dichotomous nature of variables 

composing the PGC Scale. The ordering of variance 

explained in the first order factors of agitation, lonely 

dissatisfaction, and attitude toward one's own aging by the 

second order factor changes over time but the.strength of 

these factor loadings at Time 1 and Time 2 remains stable 

with all standardized gammas above .77. 

72 



A similar pattern results for the loadings of observed 

indicators on the first order factors. As with the second 

order factor loadings, the ordering of variance explained 

in the individual items changes over time but all 

standardized loadings are above .50 with the exception of 

two, both of which loaded above .40. 

The goodness of fit measures are higher when 

polychoric coefficients are used in the input data matrix 

but they remain consistent across time. For example, the 

ratio of chi-square to degrees of freedom {Time 1, 7.87; 

Time 2, 6.83), the Total Coefficient of Determination {Time 

1, .89; Time 2, .88), the Goodness of Fit index {Time 1, 

.74; Time 2, .77), and the Root Mean Square Residual (Time 

1, .09; time 2; .08) are similar at both times. The 

comparison of these polychoric correlation coefficient 

results suggest that the factor structure of subjective 

well-being is similar for survivors at Time 1 and Time 2. 

The reliabilities of subjective well-being and the 

subscales are fairly consistent at Time 1 and Time 2 

(subjective well-being, .85, .84; agitation, .75, .76; 

lonely dissatisfaction, .73, .76) with the exception of 

attitude toward one's own aging (.68, .59). 

Results of the Substantive Model 

The substantive issues of this study can be divided 

into three major areas, each addressed by an hypothesis. 
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Substantive Mode1: Survivors at Time 1 and Time 2 

Stabi1ity of Subjective We11-Beinq over Time. The 

first hypothesis, that the correlation of subjective 

well-being at Time 1 and Time 2 will be statistically 

significant, addresses the issue of stability of subjective 

well-being across time. This hypothesis is supported by 

the data (Table 9 and Figure 2). The standardized estimate 

of the relationship between subjective well-being at Time 1 

and Time 2 is .412 [~(388)=3.06, R<.001]. Although 

statistically significant, the correlation should be 

considered moderate with approximately 83% (R2=.17) of the 

variance in the Time 1 and Time 2 subjective well-being 

relationship left unexplained by the longitudinal model 

(mean morale scores: Time 1, 28.83; Time 2, 29.12). 

Examination of the eta correlation matrix further 

emphasizes the fact that the correlation among etas or 

first-order factors across time is low (Table 10). The 

correlation of the agitation factor with itself over the 

10-year period is .315, a moderately low level, while the 

across-time correlations of lonely dissatisfaction and 

attitudes toward one's own aging are even lower, .277 and 

.281, respectively. Such results should be expected in 

light of the low over-time correlations within the Pearson 

correlation coefficient input data matrix (Appendix C). 
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Table 9 

IJSREL Estimates for the SUbstantive lblel: Smvivcrs at Time 1 and Time 2 

SUbjective Well-Bein; 

Y 1 : Agitation 
y 2: Lonely Dissatisfaction 
y 3 : Attitude Toward own Aging 

Agitaticn 
A 1: Little things bother me 
A 2: I wony so mch 
A 3: I am afraid 
A 4: I get mad mre 
A 5 : I take things hard 
A ~: I get upset easily 
Dissatisfacti.at 

A 7: Life isn't worth living 
A 8 : I have a lot to be sad about 
A 9: How satisfied with life 
A 1o:Life is hard for me 
Attitme TclrNa:r:d own Agilq 
A 11 :'Ihilgs get worse as you age 
A 12 :I have as mch pep 
A 13 :As one ages, less useful 
A 14:'Ihilgs betterjworse 
A 15: I am as happy as younger 

Time 1 

Est. 

.404 

1.000 
• 713 
.813 

1.000 
.955 
.604 
.550 

1.131 
1.038 

1.000 
1.104 

.656 
1.099 

1.000 
.830 
.689 
.726 
.510 

st. Est. 

1.000. 

.955 

.820 

.741 

.665 

.635 

.402 

.366 

.752 

.690 

.553 

.610 

.362 

.607 

.697 

.579 

.481 

.506 

.355 

Time 2 

Est. st. Est • 

• 120** .412 

.210 

1.000 
1.030 
1.065 

1.000 
1.020 

.916 

.533 

.963 
1.228 

1.000 
1.006 
1.029 
1.027 

1.000 
.985 
.894 
.782 
.754 

1.000 

.801 

.821 

.921 

.572 

.688 

.524 

.305 

.551 

.702 

.575 

.578 

.592 

.590 

.529 

.521 

.473 

.414 

.399 

(Table continues) 



z; 1 : Agitation 
z; 2: Dissatisfaction 
z; 3: Attitude Toward OWn Aging 

Time 1 

Est. st. Est. 

.039+ 

.100* 

.219** 

.087 

.328 

.451 

Est. st. Est. 

.117** 

.108* 

.042+ 

.359 

.326 

.151 

~ Error Variances in Indicators 

h]itaticn 
e 1: Little things bother ne 
e 2 : I worry so nuch 
e 3: I am afraid 
e 4: I get mad m::>re 
e 5: I take things hard 
e 6 : I get upset easily 
Ialely Dissatisfaction 
e 7: Life isn't worth living 
e 8 : I have a lot to be sad about 
e 9: How satisfied with life 
e 1o:Life is hard for me 
AttitLJ;3e Tcwal:d OWn Agin:J 
e 11 :'Ihings get worse as you age 
e 12: I have as 1'l!1lch pep 
e 13:As one ages, less useful 
e 14:'Ihings betterjworse 
e 15: I am as happy as younger 

.558 

.582 

.828 

.866 

.433 

.523 

.695 

.627 

.843 

.631 

.514 

.642 

.769 

.722 

.874 

.673 

.527 

.698 

.907 

.683 

.489 

.658 

.648 

.650 

.658 

.720 

.730 

.774 

.829 

.841 

(table continues) 

76 



18,3 
12,5 
23,9 
22,20 
23,20 
27,8 
28,8 
21,2 
14,5 
18,2 

M=as a ea::::uL E:r:rar ~ 

.212 
-.194 

.171** 

.179** 

.165** 

.092+ 
-.167 

.069+ 
-.206 

.059+ 

a Error covariances liste:i in order of entJ:y 

Note: To conserve space, :EGC scale items are shown in 
abbreviated form. 

All estimates are statistically significant at the 
• 001 level except for those marked with +, in:licating 
nonsignificance, or asterisks level. 

* ,g < .05 ** ,g < .01 
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Table 10 

CorrelatiCI'lS of First Order FactaJ:s Within ani Acra::s Tine 

Agitl. lal/Disl Attl. Agit2 lal/Dis2 Att2 

Agitl. 1.000 

Ial/Dis1 .783 1.000 

Attl. .708 .607 1.000 

Agit2 .315 .270 .244 1.000 

!J:Jn1Dis2 .323 .277 .250 .675 1.000 

Att2 .363 .311 .281 .738 .756 1.000 

Note: Across tine factor correlations un:lerlined and printed 
in bold. 



Hierarchical Factor Structure of Subjective 

Well-Being. The second substantive issue of this study 

deals with the hierarchical factor structure of subjective 

well-being. The second hypothesis, which states that the 

three-factor structure of subjective well-being posited and 

found by previous analysts would be supported in this study 

of the rural elderly, is supported by the data (Table 9 

and Figure 2). Without exception, all loadings are 

significant at or below .001, with t-values (df=388) 

ranging from 3.15 to 7.60. This evidence, in conjunction 

with preliminary polychoric comparisons of separate models 

for survivors at Time 1 and Time 2, shows that the observed 

indicators of the Philadelphia Geriatric Center Morale 

scale do load reliably on three first order factors and 

that these first order factors (agitation, lonely 

dissatisfaction, and attitude toward one's own aging) are 

not independent of one another but are related by a second 

order factor, subjective well-being. The error variances 

show that subjective well-being explains high percentages 

of variance in first order factors at both times: 

agitation, 96.7%, 88.3%; lonely dissatisfaction, 90.0%, 

89.2%; and attitude toward one's own aging, 78.1%, 95.8%. 

A separate maximum likelihood confirmatory factor 

analysis was conducted in which equality constraints were 

placed on the substantive model. The purpose of these 

constraints is to make first and second order factors and 
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observable indicators load equally for similar items and 

constructs at Time 1 and Time 2. For example, the loading 

of agitation on subjective well-being is constrained to be 

equal at Time 1 and Time 2. The model with equality 

constraints is then compared to the substantive model, a 

model that allows factor loadings to be freely estimated at 

each time via a chi-square difference test. If the chi­

square difference test is significant, the two models are 

different, i.e., the variance explained in observable 

indicators by the first order factors of agitation, lonely 

dissatisfaction, and attitude toward one's own aging and 

the variance explained in these first order factors by 

subjective well-being is not the same at Time 1 as it is at 

Time 2. Table 11 shows the goodness of fit statistics for 

the two models. The chi-square difference test 

[ x 2diff(14)=.0288, n.s.] shows that the substantive model 

without constraints and the model with equality 

constraints are not statistically different. Thus, any 

observed differences in the estimated factor loadings in 

the unrestricted model results at Time 1 and Time 2 are due 

to chance. 

Goodness of Fit of the Hierarchical Model to the 

Rural Sample. The third substantive issue deals with the 

fit of the hypothesized hierarchical factor structure of 
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Table 11 

~ofGooJr of Fit Measures for the SUbstantive 

arrl the Fqlality CCiJSl:Iaint lb3e1.s 

SUbstantive Equality 
Measures of Fit M::ldel. M:ldel 

Cl1i -square 454.37 467.85 
(df=388) (df=402) 

Probability .01 .01 

Cl1i -squarejdf Ratio 1.17 1.16 

GFI .84 .83 

AGFI .02 -.22 

RMSR .07 .07 

Tot. Coef. of Det. (F_2) .99 .99 

ali-square Differeme ~14) = .03, p > .OS 



subjective well-being to a rural sample of older adults. 

This issue is addressed in the third hypothesis, which 

states the hierarchical factor structure of subjective 

well-being will provide a good fit to a rural sample of 

older adults. Several measures of goodness of fit are 

examined. These measures, when considered collectively, 

indicate that the hypothesized model provides a moderate 

fit to the rural sample data with some measures indicating 

poor fit and others indicating adequate fit (Table 12). 

Confirmatory factor analysis procedures provide a 

means of improving the fit of the model by freely 

estimating the correlation of measurement error variances. 

In the development of the substantive model for this study, 

ten correlated measurement error terms were entered in 

additive fashion to improve the fit (Table 13 and Figure 

3). Following Liang and Bollen (1983), in each test, the 

normalized residuals of the theta epsilon matrix or error 

variance matrix (TE) were examined. Then ·the correlation 

between the measurement error of the variables having the 

highest residual was freely estimated in the subsequent 

analysis. The procedure continued until 10 correlated 

measurement error variances had been included and no 

normalized residuals were above an absolute value of 2.00. 

These adjustments improve the model somewhat but the 
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Table 12 

Goodness of Fit Measures for the Sl.lbstantive M:Jdel: 

SUrvivors at Time 1 arrl Time 2 

Measures of Fit 

Chi-square (df = 388) 

Probability 

Chi -Square/df Ratio 

GFI 

AGFI 

RMSR 

Tot. Coef. of Det. (R2) 

454.37 

.01 

1.17 

.84 

.02 

.07 

.99 
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Table 13 

Imrcr.1ellei'It of Fit with Ten Nested Correlated M?as• • e•ext Error 

Vari.aJ::ce M:rlels 

df ali -square p 2/d.f GFI l!GFI IM:lR Tot. Rl 

Basic M::del. 398 522.41 .000 1.31 .82 -.25 .07 .986 

18,3 397 512.29 .000 1.29 .82 -.22 .07 .986 
12,5 396 502.25 .000 1.27 .82 -.19 .07 .988 
23,9 395 494.19 .000 1.25 .83 -.15 .07 .989 
22,20 394 487.96 .000 1.24 .83 -.12 .07 .989 
23,20 393 480.04 .001 1.22 .83 -.10 .07 .990 
27,8 392 478.17 .002 1.22 .83 -.08 .07 .990 
28,8 391 471.37 .003 1.21 .83 -.06 .07 .990 
21,2 390 469.90 .003 1.20 .83 -.04 .07 .991 
14,5 389 455.47 .011 1.17 .84 .oo .07 .992 

FINAL MJIEL 
18,2 388 454.37 .011 1.17 .84 .02 .07 .992 
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desired chi-square probability level .05 or above was not 

achieved. In addition, the Goodness of Fit Index is 

moderate (.84). The gap remaining between this measure of 

fit and the Adjusted Goodness of Fit Index is large (.82) 

and suggests that the model does not provide an adequate 

fit to the rural sample. 

on the other hand, the chi-squarejdf ratio is well 

below the desired point of 2.0 (1.17) which is an 

indication of acceptable fit. Because this index of fit is 

not as dependent upon sample size, these results suggest 

that the hypothesized longitudinal model does provide a 

moderate fit to the data. The Total Coefficient of 

Determination shows that the majority of variance in the 

PGC Scale is explained by the hypothesized model (.99) and 

is another indication that the hypothesized model fits the 

data. 

In summary, the results of the substantive model show 

three important findings. First, the stability over a ten­

year period of subjective well-being among older rural 

adults is moderate. A considerable amount of variance in 

subjective well-being across time remains unexplained by 

the hypothesized longitudinal model. Second, the 

hierarchical factor structure of subjective well-being is 

consistent for Time 1 and for Time 2; the variance of 

observable indicators is explained by the first order 

factors of agitation, lonely dissatisfaction, and attitude 
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toward one's own aging, and variance in the first order 

factors is explained by the second order factor, subjective 

well-being in the same way at Time 1 and Time 2. Third, 

the longitudinal hierarchical factor structure of 

subjective well-being fits the data from a rural sample of 

older adults moderately well when compared over several 

measures of goodness-of-fit. 
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CHAP.rER 5 

SUMMARY 1 DISCUSSION 1 IMPLICATIONS 1 AND RECOMMENDATIONS 

Summary 

This research provides information concerning the 

longitudinal stability of subjective well-being as measured 

by the Philadelphia Geriatric Center Morale scale (Lawton, 

1975) and contributes further to the replicability of the 

hierarchical factor structure of subjective well-being. 

Maximum likelihood confirmatory factor analysis techniques 

(Joreskog & Sorbom, 1984) were used to investigate the fit 

of a longitudinal hierarchical factor structure model to a 

sample of older rural adults. The hierarchical factor 

structure used in this panel study replicated that of Liang 

and associates (1983, 1985, 1987a, 1987b). 

The factor structure of subjective well-being was 

investigated longitudinally using a panel of older rural 

adults (n=195) surviving a ten-year, 2-wave investigation. 

The first wave of data was collected in 1976 with 418 older 

rural adults ranging in age from 65-99 years. Survivors 

at the second wave of the study, in 1986, ranged in age 

from 75-97 years. 

Three hypotheses were addressed in the study. The 

first hypothesis examined the stability of the second order 

construct, subjective well-being, over time. The second 

hypothesis tested the replication of the hierarchical 
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factor structure of subjective well-being at Time 1 and 

Time 2. The third hypothesis tested the fit of the 

hypothesized longitudinal hierarchical factor structure 

model of subjective well-being to rural older adult data. 

Several analyses were incorporated in this study. 

These were divided into three major sets of procedures. 

First, descriptive analyses were performed to compare 

survivors to nonsurvivors and the total sample at Time 1. 

Descriptive procedures also were used to investigate 

differences in the physical, social, and emotional status 

of survivors at Time 1 and Time 2. Second, preliminary 

confirmatory factor analyses were used to provide 

information helpful in the development and testing of the 

substantive model, one that examined the longitudinal 

hierarchical factor structure model of subjective well­

being. These preliminary procedures were used to: a) 

examine the factor s~ructure of subjective well-being with 

polychoric versus Pearson correlation coefficients as the 

coefficients of data input: b) examine the full 

17-variable model (Lawton, 1975) and the 15-variable model 

of the PGC scale proposed and tested by Liang & Bollen 

(1983, 1985; Liang et al., 1987b); c) compare the tests of 

the Time 1 models of subjective well-being factor 

structure among survivors, nonsurvivors, and the total 

sample; and d) compare the tests of the Time 1 and Time 2 

survivor models of subjective well-being factor structure 
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separately. The third major set of analyses investigated 

the specific hypotheses of the study. Confirmatory factor 

analyses in this series consisted of: a) tests of the basic 

model; b) tests of ten subsequent models incorporating the 

correlation of measurement error variances in additive 

fashion to improve the fit of the longitudinal model to the 

data; and c) a comparison of the final correlated 

measurement error model with an equality constraint model 

to examine consistency of factor structure within Time 1 

and Time 2. 

Results of the study provided limited support for the 

first hypothesis that addressed the stability of the second 

order construct, subjective well-being, over time. The 

correlation of subjective well-being over time was 

statistically significant but moderate. Large amounts of 

variance (approximately 83%) remained unexplained when this 

correlation was squared. 

The second hypothesis also was supported by the data. 

The hierarchical factor structure of subjective well-being 

was replicated for Time 1 and Time 2. That is, variance in 

the items or observable indicators of the PGC scale was 

accounted for by the first order latent variables of 

agitation, lonely dissatisfaction, and attitude toward 

one's own aging at both Time 1 and Time 2. Variance in 

these first order factors, in turn, was explained by a 

second order latent variable, subjective well-being. 
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The third hypothesis, examining the fit of the model 

to the rural data, was supported. The longitudinal 

hierarchical factor structure model provided a moderate fit 

of the model to the rural sample. Some measures of 

goodness of fit were less than acceptable while others were 

adequate. Taken as a whole, however, the model provided 

support for Liang and associates: (1983, 1985, 1987a, 

1987b) conceptualization of a hierarchical factor structure 

of subjective well-being. 

In addition to support for all hypotheses, .the results 

of this longitudinal investigation also showed that while 

the scale was stable within Time 1 and Time 2, the ways in 

which individuals answered the items over the ten-year 

period were not the same. That is, the longitudinal data 

indicated that, while the mean morale scores of survivors 

were similar at Time 1 and Time 2, individual subjective 

well-being did not remain consistent across the ten-year 

period of time. This moderate correlation suggests that 

individual subjective well-being is not as stable as 

earlier hypothesized from cross-sectional studies or 

studies using ordinary least squares methodology. 

These findings add to the growing body of literature 

that supports a more complex factor structure for 

subjective well-being (Andrews & McKennell, 1980; Andrews 

& Withey, 1976; Kammann et al., 1984; Lawton, 1983; Liang & 

Bollen, 1983, 1985; Liang et al., 1987a, 1987b; McKennell, 
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1978; Stones & Kozma, 1985). This more complex structure 

is composed of both unidimensional, at the second order 

level, and multidimensional, at the first order level, 

components. 

Contrary to earlier ~eports the stability of 

subjective well-being over time was not as strong as 

expected. The hypothesized hierarchical factor structure 

was found at Time 1 and Time 2 separately but the 

relationship of subjective well-being across time was 

moderate indicating that, while limited support for 

stability was found, changes did occur over time. 

Discussion 

The results of this study contribute to the literature 

concerning subjective well-being in four important ways: 

a) they provide support for the hierarchical factor 

structure of subjective well-being hypothesized and tested 

by Liang and associates (1983, 1985, 1987a, 1987b); b) 

they provide needed information concerning the stability of 

subjective well-being over time; c) they provide support 

for the hierarchical factor structure of subjective well­

being among older rural adults; and d) they provide an 

empirical validation of the 15-item PGC scale used by Liang 

and associates (Liang, 1983, 1985; Liang et al., 1987b). 
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Support for the Hierarchical Factor Structure of 

Subjective Well-Being 

Subjective well-being demonstrated a hierarchical or 

nested factor structure in this study. These findings 

replicate those of Liang and associates {Liang & Bollen, 

1983, 1985, 1987a, 1987b). Similarities were found not 

only in the factor structure of subjective well-being 

itself but also in the test of the fit of the hypothesized 

model to the data. Some caution should be used, however, 

when comparing the findings from the present study with 

Liang et al.'s (1987a) cross-cultural comparison of 

subjective well-being factor structure. Their 

Japanese/American results are based upon an 11-variable 

model of the PGC scale and differences in measures of fit 

did exist between results and results reported from the 

present study and other Liang and associates' studies 

(1983, 1985, 1987b). It is possible that the differences 

between the fit of the Japanese/American model and those of 

the current study and other Liang and associates• studies 

are due to differences in the construct of subjective well­

being. Subjective well-being may not be measured in the 

same way with 11 and 15 variable models. 

Hierarchical Factor Structure Comparisons with 15-

Variable PGC Scales 

Hierarchical factor structure comparisons between the 

current study and those of Liang and associates (1983, 
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1985, 1987b) with the 15-variable PGC scale model showed 

that subjective well-being, the second order construct, 

explained large amounts of variance in the first order 

factors of agitation, lonely dissatisfaction, and attitude 

toward one's own aging. 

At Time 1, subjective well-being explained 96% of the 

variance in agitation. Eighty-eight percent of the 

variance in agitation was explained by subjective well­

being at Time 2. These percentages were higher than the 

61% of variance explained in agitation by subjective well­

being reported by Liang and Bollen (1983). The hypotheses 

of this study investigated the factor structure of 

subjective well-being, thereby, omitting independent 

variables that might also contribute to the explanation of 

variance in first order factors. It is possible that the 

differences in variance explained by subjective well-being 

in agitation are due to the historical time of data 

collection (1968 for the Liang studies, 1976 for Time 1, 

and 1986 for Time 2). The events that have occurred over 

these time periods may have affected the ability of 

subjective well-being to explain amounts of variance in 

agitation. In addition, the different ages of respondents 

may have affected the amount of variance explained by 

subjective well-being. The ages of respondents for Liang 

and associates and the Time 1 wave of this study covered 

approximately 35 years, with all older adults studyied 
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together regardless of age category. Time 2 respondents, 

however, were all at least 75 years of age categorizing 

them as old-old adults. It also is possible that the 

rurality of respondents for this study contributed somewhat 

to the differences in variance explained in agitation by 

subjective well-being. 

The results of this study and those of Liang and 

Bollen (1983) were most similar with regard to the 

percentages of variance explained by subjective well-being 

in the lonely dissatisfaction factor. Liang and Bollen 

(1983) reported that 90% of the variance in lonely 

dissatisfaction was explained by subjective well-being. It 

would appear that the ability of subjective well-being to 

explain variance in this first order factor remains 

consistent across studies regardless of age differences, 

historical events, or subsample uniqueness. 

Liang and Bollen (1983) reported that subjective well­

being explained 74% of the variance in attitude toward 

one's own age. Similarly, at Time 1 in the present study, 

78% of the variance in this factor was explained by 

subjective well-being. At Time 2, however, subjective 

well-being explained substantially higher amounts of 

variance in attitude toward one's own aging (96%). As with 

the agitation factor, it is possible that age-related 

changes in the perceptions of aging or adaptations to the 

limitations accompanying the aging process affect the 
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amount of variance explained in attitude toward one's own 

aging explained by subjective well-being. 

Although subjective well-being explained similarly 

large amounts of variance in the first order factors of 

agitation, lonely dissatisfaction, and attitude toward 

one's own aging, the relative importance of first order 

factor variance explained by subjective well-being in this 

study differed from Liang and Bollen (1983). While 

subjective well-being was more closely related to the 

lonely dissatisfaction dimension in Liang and Bollen 

(1983), subjective well-being more nearly described 

agitation at Time 1 and attitude toward one's own aging at 

Time 2 in the current study. It is possible that the 

differences that occur are due to the varying effects of 

environmental and situational variables, such as changes in 

independent living, health, and social networks, that 

influence the interrelationships among the dimensions of 

subjective well-being and thereby influence the 

relationship of subjective well-being to first order 

factors. For example, the drop in variance explained in 

agitation by subjective well-being may indicate that 

declines in physical health or difficulties with 

transportation, housing, income adequacy, or social 

interaction affect this factor to a greater extent at Time 

2 than at Time 1. On the other hand, the increase in 

variance explained by subjective well-being in the attitude 
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toward one's own aging factor indicates these unexamined 

factors were of less importance at Time 2 than at Time 1. 

Goodness of Fit Comparisons for 15-Variable Models 

The models reported by Liang and Bollen (1983, 1985, 

1987) and that of the present study were similar with 

regard to measures of fit. Chi-square and chi-squarejdf 

ratios were similar. The Goodness of Fit Indices also were 

comparable (Liang & Bollen, .82; McCulloch, .84). 

Both Liang and associates' studies and the current 

research indicated that the goodness of fit could be 

improved by the addition of correlated measurement error 

variances. Liang and Bollen (1983) reported the 

correlation of twelve measurement error variances in their 

initial study of subjective well-being factor structure. 

In the replication of the models across subsamples, five 

pairs of similar correlated measurement error variances 

were included to improve the fit of the hierarchical factor 

structure model to the data. 

Ten pairs of correlated measurement error variances 

were correlated to improve the fit of the longitudinal 

hierarchical model for this study. The larger number of 

correlated errors needed to provide a moderate fit as 

compared to Liang and Bollen (1983, 1985, 1987b) was most 

likely due to the doubling of observed indicators for the 

panel design (i.e, the 15-variable PGC scale model at Time 

1 and at Time 2). 

98 



Comparison of Resu1ts with the 11-Variab1e PGC Mode1 

The comparison of the Liang et a1. (1987a) study 

examining Japanese and American differences in subjective 

wel1-being with the present one did not have the 

similarities found in comparisons with other Liang and 

associate models (1983, 1985, 1987b). The fina1 model used 

for the Liang et a1. (1987a) study contained 11 of the 17 

items of the PGC scale (Lawton, 1975). Four items were 

deleted from the 15-variable models of the PGC scale used 

for Japanese and American respondents before a common 

model could be compared across the two cultures. The 

resulting goodness of fit indices were much better for this 

reduced model but the results of an 11-variable model are 

difficult to compare (Hoyt & Creech, 1983) with those of 

15-variab1e models used in the other Liang and associate' 

studies as well as the present one. The four items deleted 

to achieve a common model for use with Japanese and 

American samples were: a) "I am afraid of a lot of 

things;" b) "Life is hard for me most of the time;" c) I 

get mad more than I used to; 11 and d) "Things are 

betterjworsejsame than I thought they would be." In 

contrast, these items performed acceptably with data from 

older rural survivors used in the present study. The 

standardized first order factor loadings for each of the 

four items in the present study were moderate (ranging from 
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.31 to .61) and, as a result, do not support the shorter 

scale. 

While Liang et al. (1987a) reported support for the 

factor structure of subjective well-being with their 

11-variable model, it is possible that the subjective 

well-being construct measured by this reduced model is not 

the same as that measured by the 15-variable model, which 

has received consistent empirical support in the 

literature (Liang et al., 1983, 1985, 1987b; Morris & 

Sherwood, 1975). In addition, the 11-item cross-cultural 

model may reduce cultural distinctions to such an extent 

that important differences are ignored that could 

contribute to a clearer conceptualization of the subjective 

well-being construct. A more accurate conclusion.of this 

particular Liang et al. study (1987a) might be that the 

hierarchical factor structure of subjective well-being, 

while somewhat similar among Japanese and Americans, did 

not replicate with the number of items as hypothesized for 

a 15-variable model. The model contained cultural 

differences in the appropriateness of four of the items 

used as observed indicators of well-being and its 

dimensions. 

In summary, the results of the current research, 

particularly when compared with the 15-variable models 

investigated in three of Liang and associates• studies 

(1983, 1985, 1987a, 1987b), provided support for the 

100 



conceptualization of a hierarchical factor structure for 

subjective well-being. The similarities in factor 

loadings; in variances explained by subjective well-being 

in the first order factors of agitation, lonely 

dissatisfaction, and attitude toward one's own aging; and 

in goodness of fit indices showed that the hypothesized 

model replicated with a rural sample of older adults in 

much the same way as it did with national representative 

samples (Liang & Bollen, 1983) and in malejfemale (Liang & 

Bollen, 1985) and black/white (Liang et al., 1987b) 

comparisons. 

stability of Subjective Well-Being over Time 

The results of this study, examining the correlation 

of subjective well-being over a ten-year period among older 

rural adults, provide information concerning the 

longitudinal stability of subjective well-being. 

Stability of the Second Order Construct. Subjective Well­

Being 

Subjective well-being was moderately related over 

time and provided limited support for across-time 

subjective well-being stability. The correlation of 

subjective well-being at Time 1 and Time 2 was significant 

but the strength of the across-time relationship was not as 

strong as previous literature would suggest. Previous 

studies examining well-being have indicated that individual 

levels of subjective well-being remain relatively stable 
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over time. Costa et al. (1987), for example, reported that 

subjective well-being did not decline with age among 

cohorts of men and women 25-74 years of age. Others, using 

longitudinal data to predict subjective well-being (Baur & 

Okun, 1983; George & Maddox, 1977; Kozma & Stones, 1983; 

Mussen et al., 1982; Palmore & Kivett, 1977; Recker & Wong, 

1984) reported that subjective well-being was a powerful 

predictor of itself at a later time; more powerful than 

other independent variables such as health and social 

interaction (George, 1978). The moderate correlation 

reported in this study was based upon Pearson correlation 

matrices; previous findings concerning subjective well­

being stability have used ordinary least squares 

methodology. The difference between the stability found in 

the present study and previous investigations may be due to 

this methodological difference. The moderate correlation 

of older rural adults• subjective well-being over time may 

also be due to the particular characteristics of rural 

environments. The hardship of living in areas 

characterized as having inadequate medical factilities, 

public transportation, and housing alternatives as well as 

having a general lack of economic growth may account for 

the fact that older rural adults• subjective well-being was 

not more stable. 

The moderate correlation found in the present study 

suggests, however, that even though average levels of 



subjective well-being (as demonstrated by group means) 

remain fairly consistent over time, individual differences 

occur in levels of subjective well-being among older rural 

adults. As individuals become more dependent upon others 

because of limitations in health, they may find it 

difficult to maintain previous levels of subjective 

well-being. The loss of spouses and significant peers, and 

losses of independent transportation and living 

arrangements can also be expected to affect levels of 

subjective well-being during old-old age (Breckenridge et 

al., 1986; Klemmack & Roff, 1984; Perlman, 1988; 

Rosenwaike, 1985). 
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To summarize, the results of this study show that 

subjective well-being is related across time. It is not, 

however, as highly correlated as expected from previous 

literature. This moderate correlation indicates that 

additional factors within the individual (such as health 

and ability to get around) and factors present in an older 

adult's environment (such as availability of 

transportation, financial resources, and living 

arrangements) possibly influence levels of subjective 

well-being. It is possible that when older adults are 

examined across age groups (such as young-old, old-old, and 

the very-old) the predictability of these individual and 

environmental factors and their relationship to the factor 

structure of subjective well-being will become clearer. 



The examination of factors influencing subjective well­

being among older adults as a monolithic group, a 

methodology often present in previous studies, has most 

likely masked the importance of changes in situational and 

environmental variables to aging subgroups. 

Stability of First Order Factors over Time 

The low correlations of first order factors with 

themselves across time were similar and, while 

statistically significant, provided weak support for first 

order factor stability across time (all remained at or 

below .30). The labeling of the first order factor, lonely 

dissatisfaction, by Lawton (1975) as a dimension measuring 

loneliness makes the linking of these results with the 

reviewed literature difficult. The content of the review, 

for example, was based on previous studies investigating 

the loneliness dimensions of this factor. Results from 

this study showed, however, that the factor, redefined as 

"life satisfaction," demonstrated weak stability over 

time. 

The across-time correlations of the first order 

factors with themselves (i.e., agitation with agitation) 

were no higher than the correlations among different first 

order factors over time (i.e., agitation with lonely 

dissatisfaction). These across-time relationships suggest 

that, among rural adults, the dimensions of subjective 
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well-being are not traits that remain relatively stable 

during old age. 

Stability of Agitation over.·Time. Previous studies 

examining dysphoric mood elements (Lawton, 1972), 

psychiatric symptoms (George 1981: Lawton, 1977), and 

negative affect (Lawton et al., 1984) associated with the 

agitation component suggest that this dimension of 

subjective well-being might demonstrate consistency across 

time. Results of the present study, however, did not show 

a strong relationship between agitation at Time 1 and Time 

2. The correlation was statistically significant but the 

strength of the relationship was weak, indicating that 

agitation is not a stable trait that can be expected to 

remain at consistent levels throughout old age. In other 

words, additional factors relative to the time of 

measurement contributed to the inability of subjective 

well-being to explain stable amounts of variance in 

agitation. 

stability of Lonely Dissatisfaction and Attitude 

Toward One's own Aging. The relationships of the remaining 

two first order factors, lonely dissatisfaction and 

attitude toward one's own aging, also differed over time. 

The correlations, although statistically significant, 

remained below .30. These correlations indicated that the 

relationships of factors across the two time periods were 

weak. These dimensions of well-being, as was the case of 
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agitation, also were most likely influenced by health 

status, degree of independence, and social network quality 

present at the time of measurement. 

Interrelationships of First Order Factors Within Time 1 and 

Time 2 

There were strong correlations between first order 

factors at each time, indicating that the dimensions are 

interrelated within each time by a broader construct, 

subjective well-being. Well-being explained large amounts 

of variance in agitation, lonely dissatisfaction, and 

attitudes toward one's own aging at both Time 1 and Time 2 

with percentages of variance explained consistently above 

78%: with two of the factors having at least 88% of the 

variance explained by subjective well-being. To date, 

little is known about the separate dimensions of the PGC 

scale or those dimensions from other multidimensional 

measures of subjective well-being such as the Life 

Satisfaction Index A (Neugarten et al., 1961}. It is 

important that additional information be obtained 

concerning independent constructs that influence these 

various dimensions of well-being as well as ways in which 

these factors influence other constructs important in the 

study of older adults. Information specific to each 

component of subjective well-being should aid in obtaining 

conceptual clarity of these dimensions and, in turn, 
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provide information needed to clarify the conceptual 

definition of subjective well-being. 

The relationships found between first order factors 

in the present study showed that the interrelationships of 

the dimensions of subjective well-being at each time are 

stronger than the relationships of individual factors over 

time. This observation underscores the importance of 

differentiating between the stability found within time as 

compared to the stability of subjective well-being across 

time. 

Support for the 15-Variable Model of the PGC Scale 
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The inconsistency found in the number of items 

composing the PGC scale makes cross-study comparisons of 

subjective well-being findings difficult. studies 

examining subjective well-being as a unidimensional 

construct have generally summed the 17-variable model of 

Lawton's PGC scale (1975) and used this summated score as a 

measure of subjective well-being (e.g., Kivett, 1988; 

Mancini & McKeel, 1986; Ward et al., 1984). None of the 

Liang and associate studies began with the 17-variable 

model of the PGC scale as reported by Lawton (1975). In 

the development and replication of the hierarchical factor 

structure of subjective well-being, Liang and associates 

hypothesized and tested a 15-variable model of the PGC 

scale (1983, 1985, 1987b), concurring with Morris and 

Sherwood (1975) that two of the items measured a construct 



other than subjective well-being. In their cross-cultural 

study (Liang et al., 1987a), the scale was further reduced 

to an 11-variable model to provide commonality between 

Japanese and American respondents. 

The present study began analyses with the full 

17-variable model (Lawton, 1975) because this original 

composition of the scale has been the one used most 

frequently in the gerontological literature. The results 

of preliminary and substantive analyses, however, showed 

that the 17-variable model did not perform satisfactorily 

with maximum likelihood procedures. That is, two items 

were problematic when included in the 17-variable original 

version of the PGC scale (Lawton, 1975). These items were: 

a) "How much do you feel lonely;" and b) "I see enough of 

my friends and neighbors." When these two items were used 

in the input data matrix, the correlation matrix would not 

invert and maximum likelihood estimates could not be 

generated. In light of these computational difficulties, 

the final substantive model was tested using the 

15-variable model hypothesized and tested by Liang and 

associates (1983, 1985, 1987b). The results of this 

empirical test of the items composing the PGC scale, 

therefore, supported the use of this 15-variable model. 

The reduction of two items from the PGC scale as 

reported by Lawton (1975) in this and other studies (Liang 

& Bollen, 1983, 1985, 1987a, 1987b) brings into question 
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the appropriateness of labeling for the first order factor, 

lonely dissatisfaction. The two items, problematic in this 

study, were labeled by Lawton (1975) as observed 

indicators of lonely dissatisfaction. The remaining four 

items ("I sometimes feel life isn't worth liv~ng," "I have 

a lot to be sad about," "How satisfied are you with your 

life today," and "Life is hard for me much of the time") do 

not deal with perceptions of loneliness or social 

interaction. Liang and Bollen (1983, 1985), while not 

addressing this issue in a formal way in their studies, 

deleted the "lonely" label from this first order construct 

and labeled it "dissatisfaction." 

The dissatisfaction label, too, would appear to be 

problematic. The face validity of the remaining four 

items, for example, shows that only one of the indicators 

measures dissatisfaction specifically. The label, 

therefore, remains a misnomer of this first order 

subjective well-being dimension. The four items do have a 

common thread--feelings about life. With the exception of 

one ("I have a lot to be sad about"), statements about life 

perceptions specifically appear in each. A more 

appropriate label, "Life Satisfaction," is suggested here 

to better identify the content measured by this first order 

construct. The identification of this first order factor 

as life satisfaction implies that subjective well-being is 

a higher construct than life satisfaction. The two, 
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although interrelated, are not synonymous as much previous 

literature would suggest (Liang & Bollen, 1983;.McNeil et 

al., 1986). 

Sample Limitations 

Several references have been made to the limitations 

present in this study. These included sample selection 

bias, positive skewness in rural sample data, survivor 

sample size, and the length of time between the first and 

second wave of the study. 

The sample selection bias believed to be inherent in 

this study was due to the nonrandom exclusion of 

nonsurvivors, non-located respondents, and surrogate 

respondents for survivors who were unable to respond to 

questions of a subjective nature. The nonrandom exclusion 

of individuals from the test of the substantive model 

could: a) affect the comparison of the fit of the 

hypothesized longitudinal model to those model tested by 

Liang and Bollen (1983, 1985, 1987a, 1987b); and b) affect 

the skewness of the data. 
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Comparisons of results from this study with those of 

Liang and associates (1983, 1985) suggest that sample 

selection bias did not produce models with greatly biased 

estimates. The factor loadings and goodness of fit indices 

for the final model of this study and those of Liang and 

Bollen (1983, 1985) were similar; providing mode~ate fits 

of the models to the data. The comparison of mod~ls within 



the present study also showed relatively few differences in 

the tests of fit to data from survivors, nonsurvivors, and 

the total subsamples models. This suggests that the rural 

survivors of this study were not relatively different in 

their response to the PGC scale from nonsurvivors and the 

total sample measured at Time 1 or from nationally 

representative respondents. 
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In addition, concern was expressed over the extreme 

skewness of the rural survivor data. It seems likely that 

because the fit of the data to the models in this study and 

that of Liang and associates (1983, 1985, 1987b) were 

similar that the responses of these rural adults were not 

too dissimilar from those of older adults in nationally 

representative samples. It is likely, however, that Liang 

and associates (1983, 1985, 1987a, 1987b) also reported 

results from data that were positively skewed. The fit 

reported here and elsewhere (Liang & Bollen, 1983, 1985, 

1987b) are considered moderate (chi-squares in the range of 

.82-.84). It would have been desirable to have chi-squares 

higher than .90 as indicators of fit, however. It is 

possible that greater variability of responses would have 

contributed to a better fit of the hypothesized 

longitudinal model to the rural data. 

The additional limitations of this study, survivor 

sample size and time between measurements, did not appear 

to jeopardize the results. The similarities found between 



the fit of the model in this study and those of Liang and 

associates (1983, 1985, 1987b) suggest that sample size did 

not alter the fit of the model. It is uncertain, however, 

whether additional measurements of subjective well-being, 

particularly if they had been spaced closer together, would 

have enabled a more systematic observation of subjective 

well-being differences over time. 

In conclusion, the results of this study provide 

information concerning the replicability of subjective 

well-being factor structure as well as information 

concerning the stability of subjective well-being over 

time. Information also is provided concerning the 

structure of the Philadelphia Geriatric Center Morale 

Scale (Lawton, 1975). The results of this study can be 

summarized accordingly: 

a) support was found for the hierarchical factor 

structure of subjective well-being 

proposed and tested by Liang and 

associates (1983, 1985, 1987a, 1987b): 

b) the correlation of subjective well-being across 

time as well as the correlations of 

dimensions were moderate to low 

indicating that subjective well-being 

is moderately stable but not as stable 

among older rural adults as previous 

studies would suggest: 
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c) the hierarchical factor structure of subjective 

well-being was replicated with a sample 

of older rural survivors, with the 

proposed longitudinal model providing a 

moderate fit to the data: and 

d) the 15-variable model of the PGC scale used by 

Liang and associates (1983, 1985: Liang 

et al., 1987b) was empirically 

validated in this study. 

Implications 

The results of this study have implications for 

future research, for theory development, and for the 

development of public policy and service delivery for 

older rural adults. 

Implications for Research 
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Stability of Subjective Well-Being. The correlation 

of subjective well-being over time was moderate. This 

suggests that additional factors present at the time of 

measurement have a sizable effect upon subjective 

well-being. Researchers examining subjective well-being in 

the future must be mindful of the across-time variability 

of the construct when investigating its relationship to 

other factors. studies that include previous levels of 

subjective well-being and it dimensions as well as 

independent situational and environmental factors are 

needed. Investigations that incorporate this more complex 



methodology should provide a clearer understanding of the 

first order factors of agitation, lonely dissatisfaction, 

and attitude toward one's own aging as well as 

clarification of the relationship of these factors to 

subjective well-being. 

Dimensionality of Subjective Well-Being. A further 

implication of this study deals with the dimensionality of 

subjective well-being. Results supported others who define 

subjective well-being as having unidimensional as well as 

multidimensional components (e.g., Liang & Bollen, 1983, 

1985, 1987a, 1987b; Stones & Kozma, 1980). Researchers 

would be advised to incorporate this more complex 

conceptualization of subjective well-being into 

investigative models. There are few data on the 

predictors of subjective well-being with structural 

equation models conceptualizing well-being as a construct 

with an hierarchical factor structure. Studies need to be 

conducted that examine the interrelationships of predictors 

to first and second order constructs simultaneously. The 

failure to recognize the hierarchical factor structure of 

subjective well-being biases estimates and coefficients and 

hampers the validity of reported relationships among 

variables. 

Composition of the PGC scale. This study indicates 

that the 15-variable model of the Philadelphia Geriatric 

Center Morale Scale should be used rather than the 
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17-variable model reported by Lawton (1975). The items 

dealing with loneliness or social interaction in the 

dimension labeled previously as lonely dissatisfaction did 

not perform adequately in this study, empirically 

validating the face validity omission of the items by 

others (Liang & Bollen, 1983, 1985; 1978b). 

The omission of these items also indicates that the 

labeling of this factor is inappropriate. The 

alternative, "life satisfaction," suggested in this study 

hypothesizes that life satisfaction may not be synonymous 

with subjective well-being as many have indicated 

previously (e.g., Liang & Bollen, 1983; George, 1981). 

That is to say, theoretical investigations are needed to 

clarify the relationship of subjective well-being to life 

satisfaction. 

Implications for Theory 

Current weaknesses are evident in subjective well­

being scales because of the lack of initial theoretical 

conceptualization. This lack of conceptual clarity and 

adequate theoretical underpinning have limited the 

scientific rigor necessary for a thorough understanding of 

subjective well-being (George, 1981; George & Bearon, 1980; 

Lawton, 1977}. This void serves as a barrier to the 

interpretation of results from empirical investigations of 

subjective well-being. 
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Several broad theories exist that could provide 

propositions useful in examining subjective well-being and 

can be related to the results of the present study. Diener 

(1984) has reviewed respective theories as they relate to 

well-being. Examples of these theories are: a) top-down 

theories, those that hypothesize a global propensity to 

experience life in a positive way; b) associationistic 

theories, those that hypothesize a predisposition to 

positive well-being; c) telic theories, those that 

hypothesize that subjective well-being is affected by the 

congruence of needs and goals; and d) activity theories, 

that hypothesize the well-being is "a by-product of human 

activity" (p. 564). 

The within-time stability of subjective well-being 

factor structure as opposed to the weaker across-time 

relationships suggests that the development of convergent 

theoretical propositions from these different theoretical 

perspectives would be helpful in clarifying the definition 

of subjective well-being. For instance, the limited 

support found for the stability of subjective well-being 

across time provides evidence that propositions from 

top-down theories and associationistic theories (theories 

that are based on the stability of subjective well-being 

over time) should increase our understanding of subjective 

well-being. These propositions alone, however, seem to be 

inadequate to fully explain subjective well-being. 
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The fact that the across-time subjective well-being 

correlation is not higher indicates that theories dealing 

with the ways in which current individual and environmental 

states (such as those purported by telic and activity 

theories) affect subjective well-being also are needed to 

increase our understanding of subjective well-being. 

Propositions that incorporate trait variables as threshold 

or baseline measurements of well-being (such as those from 

top-down and associationistic theories) and that then 

incorporate state variables (telic and activity theories) 

might provide the theoretical and conceptual clarification 

needed in studies concerning subjective well-being. 

Furthermore, the successful replication of the 

hierarchical factor structure of subjective well-being in 

this and other studies (Liang & Bollen, 1983, 1985, 1987a, 

1987b; Stones & Kozma, 1985) indicates that future 

theoretical propositions should be based on a more complex 

definition of subjective well-being. This definition 

should include a unidimensional second order component, 

subjective well-being, and multidimensional first order 

components, such as the agitation, lonely dissatisfaction, 

and attitude toward one's own aging factors found in the 

PGC measure of well-being. 
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Implications for Practitioners. Service Providers.:and 

Policy Makers 

The results of this study provide limited support for 

those social scientists who hypothesize that subjective 

well-being is a stable trait (McNeil et al., 1986). The 

moderate correlation of subjective well-being over time 

provide support to individuals establishing policies and 

providing services to older rural adults. Efforts to 

improve situational factors (such as improvements of health 

through improvements in scarce or inadequate medical care) 

and improvements in environmental factors (such as the 

establishment of transportation and housing alternatives in 

rural areas) should result in changes in individual 

subjective well-being and its dimensions. If the 

correlation of subjective well-being over time had been 

high, these situational and environmental changes could not 

be expected to translate into subjective well-being 

improvements. Older rural adults• levels of well-being 

could be expected to remain consistent regardless of 

changes in situational and environmental factors. 

Individuals responsible for establishing policies 

that affect older rural adults should recognize that 

levels of well-being may be influenced by situational 

factors in the immediate environment. Individual 

subjective well-being fluctuates even though average or 

group mean well-being levels appear to be stable. These 
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results, therefore, underscore the importance of addressing 

individual differences within old age subgroups. Policies 

that address particular environmental deficits might be 

expected to make significant changes in the quality of life 

of older rural adults. 

Recommendations for Future Research 
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The findings of this research suggest directions for 

future research. Studies should be conducted that 

investigate issues relating to theoretical 

conceptualization and clarity of subjective well-being and 

to the instrumentation of subjective well-being scales in 

terms of factor structure, composition, and formatting. 

First, more information is needed concerning the 

theoretical formulation and conceptual clarity of the first 

order factors of subjective well-being. The work of Hoyt 

et al. (1980) provide support for the importance of 

understanding the dimensions of broad constructs such as 

subjective well-being. In an investigation of the 

components of the Life Satisfaction Index A (Neugarten et 

al., 1961), Hoyt et al. (1980) found that the dimensions of 

subjective well-being did not perform the same way in 

separate predictive equations. Some independent variables 

were common significant predictors of all life satisfaction 

dimensions while other independent variables predicted only 

one. Until more is known about the separate components, 



progress toward theoretical and conceptual clarity of 

subjective well-being is likely to remain limited. 

The successful replications of hierarchical factor 

structure of subjective well-being in this and other 

studies (Liang & Bollen, 1983, 1985; Stones & Kozma, 1985) 

indicate that future theoretical propositions should be 

based on a more complex definition of subjective well-being 

with a unidimensional second order factor and 

multidimensional first order factors. Additional work is 

required, however, to determine just what this factor 

structure means in more comprehensive structural equation 

models. For example, what is the relationship of the 

hierarchical factor structure of subjective well-being to 

variables previously mentioned in the literature as 

important to subjective well-being, such as health and 

social interaction? 
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Results of this study showed limited support for the 

stability of subjective well-being over time. Future 

research should consider the implications these results 

have for investigating well-being among monolithic elderly 

populations. Subjective well-being and its relationship to 

agitation, lonely dissatisfaction, and attitude toward 

one's own aging may be different depending upon whether the 

older persons studied are young-old, old-old, or very-old 

individuals. 



Research also is needed regarding the composition of 

subjective well-being scales. The deletion of two items 

from the first order construct labeled lonely 

dissatisfaction by Lawton (1975), both measuring dimensions 

of social interaction, suggests that the names of this 

factor labeled as "lonely dissatisfaction" by Lawton (1975) 

and as "dissatisfaction" by Liang and associates (1983, 

1985, 1987a, 1987b) are inappropriate. Additional research 

is needed to replicate the appropriateness of omitting the 

loneliness items from this dimension of well-being, and 

more theoretical and empirical research is needed to 

evaluate the labeling this modified first order construct, 

"life satisfaction," as was suggested in this study. 

In addition, research is needed to replicate the 

empirical support found here for the 15-variable model of 

the Philadelphia Geriatric Center Morale Scale as 

hypothesized and tested by Liang and Bollen (1983, 1985). 

If future studies have difficulties with the two items 

problematic in the present research, the 15-variable model 

of the PGC scale should be considered a more appropriate 

instrument for the measurement of subjective well-being. 

Studies should be conducted that replace the current 

dichotomous format of the Philadelphia Geriatric Center 

Morale Scale (Lawton, 1975) with Likert-type responses. 

The extreme positive·skewness found among these data is 

believed to have caused computational problems with the 
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preliminary and substantive models tested in this study. 

That is, the skewness of the data interfered with the 

ability of matrices to invert which caused nonconvergence 

problems. It is impossible to judge a priori what changes 

in subjective well-being factor structure could occur with 

a Likert response format. The change to these responses, 

however, would increase the variability possible for each 

observable indicator and reduce the likelihood of 

nonconvergence. 
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Caawell Rev1siteQ: A Ten Year Follow-Up on the Rural ~lderly 

SubJeCt Nuaber 

•SubJeCt's Name 
i.ast 

•SubJect's Address --------------------------------------------------------Street & Number Town 
<or route> 

•SubJect's Phone Number --------------------

Record o£ Calls and Callbacks 

Tae 
Date Fin.lshed 

I 

What HaJ;Jpenea 
~Genera.i. i<eac-:.J.on.> 

--------- -----------·---------------------------·-----------------------1 . 

l 

2 

--------- -----------~~------------ ------------- -----------------------1 
3 I 

--------- -----------'------------- ------------- -----------------------
Que&tionnaJ.re: ---------------- co•plete inco•plete 

Interviewer: -----------------------------------------------

•unly these ques~.lons are askeQ to surrogate respondents 

1Soae 1te•s on this quest~onna.lre were taken or adapted iroa the OARS 
~uitldlmens1onai Funct1ona.i. Assessment Cuestlonnalre, O~cer A:er.lc3ns 
Resources and Serv1ces ?rogram of ~e Duke un1vers1ty Center ior the Studr 
oi Aging and Human Development, Durhaa, North Carol.lna. 
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~ Qm.1 ONE RESPONSE !!..l!l:m. OTHERWISE NOTED. 

l !!al'! 
2 resale 

•2. Race of SubJect 

l White <Caucas~an> 
2 Black <Negro> 

3 Other <Specify> --------------------

I. GENERAL IHFORMATIOM 
"I aa go~ng to ask you several lunda of questl.ons. 
There are no r~ght or wrong anawers. Just give the 
answer that ~s right £or you. Most o£ the questions 
will need only one answer. Listen carefully to eac~ 
questl.on before you g1ve ae your answer. I will asrk 
your answer on this sheet ... 

•3. Locat~on of Perasnent Residence 

l Town <~nside corporate liaits> 
2 Rural 

•4. How •any years of school did you coaplete? 

----- years 

How old are you? 

When were you born? 
<Month> <Day> <Year> 

tFor o££ice uaa onlyl 
.;arc! !lo. l 
i:lata Set 

l 
SuD)ect # 

2 3 
Caro. If 

5 6 

i 

8 

10 .... 

12 .i3 l'O 

138 



•6. Are YO!.l curren~.i.y sl.ngle, llarrl.ed, Wl.QOWed, Ql.vorce<l 
or separa1:ed? 

l Sl.ngle How long? ----------
2 !1arrl.eci How long? ----------
3 Wl.ciowed How long? ----------
-i D1vorceci How long? ----------
5 Separa~eci How long? ---------

•i. How a any t.l.!lles have you JII.OVed al.nce 1976? 

1 Have not. llOVed 
2 l t.iae 
3 2 t.iaes 
4 3 ~iaes 
5 4 or aore t.iaes 

If. RESfONS£ !Q. llm! ~ill..!. !i$2. !Q. Uill. i 

•8. ihe last t.iae you aoved was l.t froa •••• 

l One place in Caswell County to ano~~er? 
2 Another area in North Caroll.na, but. not. Caswell 

County? 

Where? --------------------3 A dlfferent state? 
Where? 

4 Abroad? 
Where? 

•9. How aany years have you l1ved in this neighborhood? 

15 

!8 

21 

2'i 

27 

30 

31 

<coaaun1ty> 32 

l Under one year 
2 2-S years 
3 6·9 years 
4 l0-15 year a 
5 16-20 years 
6 21-30 years 
7 Over 30 years 
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16 17 

19 20 

22 23 

25 26 
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•lv. Do you own your hoae or ren~ i~? 
<If. ~ ~ U: mBi, ~ d. !!ORTGAGE Q1! M !:!Q.!!i, > ~:3 

l Own hoae <No aor~gagel 
2 Own hoae <!!or~gagel 

3 Ren~ house <Yourself> 
~ L4ve 1n relatives' house 

<re1at4onship --------------------> 
S Retirement hoae 
6 Rest hoae 
7 Nursing hoae 

8 Other <specify --------------------> 
•ll. Who l1ves here with you? <~ ~ ~ ~ ~> 

l No one 

2 Husband or wife 

3 Son<s> CHow aany? 

4 Daughter<s> <How aany? _____ > 

5 Parents <How sany? _____ > 

6 arothera ana sisters cHow aany? _____ > 

7 Other reiat1ves <How aany? _____ > 

8 Frienaa <How aany? _____ > 

9 Others <Re1ationah4p -------------------> 

12. Have you ever thought abou~ aoving? 

1 No 
2 Yes 

•13. Are you planning to aove? 

1 No 
2 Yes 
3 Don't. know 

34 

35 

36 

38 

40 

42 

44 

46 

48 

50 

51 
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37 

39 

~l 

43 

45 

47 

49 



14. Wha~ k~na oi loca~~on do you ~hlnk ~ha~ a person your 
age shoula cons~oer when plann~ng ~o aove? 

<!ln ~ !2U. !Ohm !m!. ~) 

b 

c 

ci 

lS. A~ ~he presen~ t1me you are liv1ng <for ex~aole. 
alone> • Wh~ch of the following arr~ngeaents do 
you think is best £or you <and your husband or 
w1£e>? 

l To l~ve by yoursel!<selvea> away £rom 
relatives 

2 To live by yourself<selves> near rela~ives 
3 To live with your <or spouse's) rela~1ves 

16. You are living here now. Other than here, wh~ch o£ 
these places would you aoat prefer to l1ve? 

l One story apartaent 
2 Apartment building <high r1se> 
3 Nursing or convalescent hoae 
4 Hoae !or the aged <retireaent hoae> 
5 Kobile hoae 
6 Don't know 

!I. WORK AMD RETIRE!EMT 

''Next I would like to know about your work or 
retl.reaent." 

17. In regard to working, are you presently •••• 

l Employed full tiae 
2 Eaployed part tiae 
3 Retired 
4 Retired on disability 
5 Not eaplo::Jyed 

U:. WORKING. Aa ~ 1! U, A.lm ~ 

u:. RETIRED. ~ m um n. 
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•le. Whae kind of work are you presenely do1ng? 
ae spec1i1c as to type. 

!.9. lllhl.Ch of ehese best descr1bes how you feel about your 
work? You ••• 

3 l.1ke it very auch 
2 Have no strong :feelings about lt 
l Dislike it very •uch 

. 20. You are presently working. However, tell &e wn1ch o£ 
these you thlnk you will probably ao in the next f1ve 

5'3 c.o 

61 

years with regard to your work? 62 

l Continue working at the saae JOb 
2 Work at soaething else 
3 Retire, because 1t w1ll be requ1red 
4 Other 
5 Don't know 

If. WORKING. ~ IQ. mll. ~· 

If. R§IIREp. W, ~ na_ ~ U• 

•21. How long have you been retired? 

l l.eaa than one year 
2 2-4 yecrs 
3 S-9 years 
4 10-15 years 
5 16-20 years 
6 Over 20 years 

•22. Why d1d you retire? 

1 Poor health"<own decision> 
2 Poor health <eaployer's decision> 
3 Preferred leisure 
4 Coapluaory retireaent age 
5 l.aid o££ or JOb discontinued 
6 Other 

23. How do you l.1.ke being retired? Do you ••• 

3 ~ike it very •uch 
2 Dislike 1t very auch 
l Have no strong £eel1nga about lt 

lf. RESPONSE IQ. mJ1 U ~ ~ da: mJ1 a. 

63 

64 

65 

142 



24. Why co you aisl~ke being retiree? 

•25. what k1nd o£ work d1d you de at 50? <Be speci!~c> 

III. FA!I~Y AMD FRIENDS 

''liex't. I would like to talk a.bcut your :faa:i.ly and 
friends." 

•26. How·aany children do you have who are liv1ng? ------

•27. How aany children do you have who are not l1v1ng? 

.u:. H.9. wm Clfit.osg. ~ m m ~. 

•28. I would like to know how close you l1ve to your 
Chlldren. How aany children do you have ••• 

<t~U, ~ !S!. ~ !2D) 

In this household? --------
In thiS town <Co. l? --------
within 49 :ailea? --------
Withln 50-250 .ailes? --------
Over 250 !Illes? ----------
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57 
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Card No. 2 
Data Set 

l 
Su.bJect If 

2 3 4 
Care1 If 

5 6 

7 

8 9 
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·~S. Counting vis~ts to the• as well as thelr·YlSlts here, 
how often do you see your ch1ldren who are ••• 
C~ ~ ~ categor1et ehecktd !!!lSW: ll!!. ~. ) 

r 
e 

2. q 
1'1 3, u 

w 0 4, y e 
0 e n T y e n 
a e t 1 e a L. t 
i k h a a r e l 
l 1 l e r l s y 
y y y s y s 

-------------------------------Distance C~ 2D1:t. 2U 1i1. U5ll. ~> 

!n this town <county>? l 2 3 4 5 6 
lEo 

1111t.h~n 49 ulea? l 2 3 4 5 e. 
17 

With~n 50-250 ailes? l 2 3 4 5 e. 

Over 250 aile&? l 2 3 4 5 G 

30. When you get together with your children, wh1cn of 
these do you usually do? 20 

l You usually go to vislt thea 
2 They usually co•e to visit you 
3 You usually exchange v~sits about equally 

31. Children can be of concern in later life. Do your 
ch~ldren cause you worry 1n any way? !£ yea, in 
what ways? 

1 No 
2 Yes Describe 

•32. How asny brothers and s1sters do you have who are 

l~v1ng? ----------

U: !Q. ~ BROTHERS QB. SISTERS. iQ. I.Q. ml1 i2,. 

21 22 

23 2-t 
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•33. ! woula llKe to know now aany orothers an~ s1aters 
you have •••• 

In th1s household? 

In th1s town <Co.>? 

Withln 49 miles? 

Withln 50-250 miles? 

Over 250 miles? 

•34. Countlng vialtS to thea aa well as thelr VlSits here. 
how o!ten do you see your brothers and s1s~ers who 
are •••• 
<dlls. gn1:t. ~ eaugori!f ehfSktd ~ U!!. ii,. > 

0 
a 
i 
l 
y 

w 
e 
e 
k 
l 
y 

M 
0 

n 
t 
h 
l 
y 

2. 
3. 
4. y 
T Y e 
1 e a 
a a r 
e r l 
s y 

F 
r 
e 
q 
u 
e 
n 

L t 
e l 
s y 
a 

-----------------------D1stanc:e (~ ~ 2D!. a USb. ~> 

!n this town <eounty>? 1 2 3 4 s 6 

witnin 49 ules? l 2 3 4 s 6 

Within 50-250 ailes? 1 2 3 4 s 6 

l 2 3 5 6 

35. When you get together with your brothers or Slsters. 
wnic:h of these do you usually do? 

l You usually go to v1a1t thea 
2 They usually coae to visit you 
3 You uaually axcnange v:~.aita about equally 
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36. About now aany t~aes ciid you talk to soaeone--fr~enas. 
relat~ves. or others on the telephone ~n the past week 
<either you called thea or they called you?l 
.U: SUBJECT JW. l!Q ~ QUESTION mlJ.. AfPt.I£S. 

3 Once a ciay or 
2 2-6 tiaea 
l Once 
0 Not at all 

37. How often do you visit with friends and ne~ghbors? 
Woulci you say that you visit •••• 

4 Frequently--At least once a week? 
3 Occasionally--At least once a aonth? 
2 Selcioa? 
l Never? 

38. Do you find yourself feeling lonely quite often. 
soaet~aes, or alaost never? 

0 Quite often 
1 Soaetiaes 
2 Alao&t never 

39. Do you see your relatives anci friends as often as 
you want to or are you soaewnet unhappy about how 
little you see thea? 

l As often as want to 
2 Soaewhat unhappy about how little 

40. When you go fro• one place to another how do you 
usually travel? Do you •••• 

1 Drive your own car? 
2 Ride with a ~pouse, ride w~th a chilci? 
3 Dr1ve soaeone else's car? 
4 Ride the bus? 
5 Ride with a neighbor, friend or relat~ve? 
6 Get a taxi? 

7 ~o transportation? Why? ----------------------

8 Otner? 

IV. HEALTH 

.. I woulci l~ke to know soaething about your health." 
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40 
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43 



41. How woula you rate your overall health at tne present 
t1ae--excellent. gooa. fa1r or poor? 

3 Excellent 
2 Gooa 
l Fair 
0 Poor 

•42. Is your health now better. about the saae. or worse 
than it was five years ago? 

3 Better 
2 About the sa11e 
0 Worse 

•43. How auch ao your health troubles stana 1n the way of 
your doing the things you want to do-- not at all. a 
little <soae>. or a great deal? 

3 Not at all 
2 A little <some> 
0 A greet deal · 
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•44. Do you have any of ~he follow~ng ~llnesses a~ the 
presen~ ~~11e? 

(~ :m.::. Q! ::J!Q: f.QB. ug QE. M fOLLOWING. li, 
~ ~: ''How auc:n aoes ~t interfere w~~'l your 
act.iv~ties, not a~ all, a l~ttle <some>, or agree~ 
aeal?", m ~!Iii~ EQ.B. Ui APpROPR!ATi 
~.l 

Cl£. ~ az: "How auch aoes ~t ~n~erfere w~~h your 
activ~t~es?J 

I II I I I 

I VES I NO II NOT AT ALL I A LITTLE I A GREAT DEAL I 

----- ____ II ____________ ------------------------
11 

II l 2 3 1 Arthritis 
II ----- ----
II 
II l 2 3 Glaucoaa 

----.- ---- II ------------ ---------~-----------II 1 
II l 2 I 3 Asthaa 

----- ---- II -------- ------ ___________ ..:.1 
II 
II l 2 3 Eaphyseaa 

i II ----- ----
I II 

II l 2 3 1 Tucerc:ulosis 
_____ I ____ I 1 _________ 1 ________ ------------

II 
II l 2 3 

----- ___ I I __________ ---------- -----------
11 

1 ii~gh blooa 
pressure 

II l 2 3 Heart 
----- ____ 11 _______ 1 ______ -------- trouble 

II I 
II 
II 
II 

l 2 

_____ 1 ____ 1 I __________ ------ ----------
1 II 

1 Cl.rculatl.on 
trouble in 
eras ana 
legs 

11 l 2 3 1 D~ebetes 

_____ I ___ I I ________ -----~--------------
1 I I 1 Ulcers <o£ 
II l 2 I 3 the 
II 

----- ____ I I __________ --------- ---------
II 
II 
II l 2 

I II I 
3 

aiges~~ve 

systea> 

1 Other 
a~oaach or 
~ntestl.nal 

cil.soraers 
, _____ 1 ____ , 1 __________ 1 __________ 1 ___________ 1 

<Question ~4 c:ontl.nued on next page) 
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I I II I I I 

1 YES I NO 1 I NOT AT ALL I A LITTLE I A GREAT DEAL I 
-----I ---I I ----------- ________ I--------------

1 I I I 

I 11 l 2 3 i L~ver 
1 _____ 1 ____ 1 1 ___________ 1 _________ 1 ______________ 1 

I II I I I 

II l 2 I 3 
_____ 1 ____ 1 i ___________ ---------~--------------

1 II I 

II 
II 
II 

II 

l 2 3 

i I i i _____ l ____ i l ___________ i __________ , ______________ l 

I I i I I 

d~seese 

:uoney 
dl.seese 

Other ur.l.nary 
trect dl.s-
oroers \l.n-
c:lucil.ng 
pros-r;rat.e 
trouc.i.e> 

I 11 l 1 2 I 3 Cancer or 
II 

----- ____ I I ____________ -----------------------

II 
II l 2 3 

_____ 1 ____ 1 1 ________ -------- -----------
II 

II l 2 3 
I II 

_____ 1 ____ 1 1 _________ ------- ----------

1 II 
II 
II 

l 2 3 

---- ---I ~-------- ---------~------------
11 I 
II 
II 

II 
II 
II 

II 

l 

l 

2 

2 

3 

3 

_____ 1 ___ 1 1 ______ 1 _________ -------------

1 II I 
II 

II 
l 2 3 

----- ___ I I ______________ I-------------
11 I 
II 

II 
l 2 3 

---- __ I 1 __________ ----- ----------

<Question 44 c:ontl.nued on next. page> 

LeukellUI 

Anellia 

E£iects oi 
stroke 

i?arlunson' s 
dl.sea:se 

Cerebral 
?alsey 

Multiple 
Sclerosl.s 

Muscular 
Dystrophy 

Ei£ects oi 
?oll.o 

59 70 

~~ 72 

73 74 

75 76 

Care No. 

l 2 

4 5 

7 a 

s 10 

ll l2 

15 16 

, .. 
·' 

lS 20 

149 

3 

3 

tl 



I i I I 

I VES I NO II NOT Ai ALL I A L!TiLE I A GREAT ~EAL I 
_____ 1 ____ 1 I ____________ I __________ --------------

11 

i I 

II 

II 

l 2 3 

ihyrol.ci or 
or. her 
g.lanciu.iar 
ciJ..sorciers 

-----~----~ ~------------ ---------- --------------11 3kln dJ..s-
i I orders sucn 
II l 2 3 as pressure 

I II sores or leg 
_____ I ____ I I ____________ ----------~-------------- ulcers 

1 I I I 
II 

II 
i I l 2 3 

i Speech 
illpedlllent 
or l.llpalr­
:aenr. ----- ____ 11 ____________ 1 __________ --------------

II 

II 

II l 2 3 
1 Nerves or 

nervousness 

----- ____ I~------------ ----------~--------------

•45. What are you doing for your health problems? Oo you ••• 
<an c;b.!.£!5. !S2l:!. l&h.m ga> 

1 Ves <l> I No <2> _______ I ________ _ 

_________ I ________ _ 

I 

_______ I ________ _ 

I 

ieke regular aedJ.cet.J.on as 
prescr1ced by Doctor? 

Decide on own aedJ.cat.lon needed 
and take it? ~0 

Use braces or crutches suggestea 
by e doctor? 31 

Juat l1ve with own problell and 
accept 1t? 

Other <Specify> ----------------

32 

33 
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•4b. I aa ~nterea~ed ~n know~ng soae oi ~he ~n~ngs ~na~ 
you did abou~ your heal~ aur1ng ~n~s pas~ year. 
Oici you ••• 
(lin ;ll!SlS. ~ 1tW!. 2!a> 

I Yes <l> I No <2> _________ I ________ _ 

---------~---------

_________ I ________ _ 

I 

________ I ______ _ 

l 

V~s1t a doctor oecause oi 
sickness? 

Where? ----------------------

Visit a doctor for a check-up? 
Where? 

V1s1t a chiropractor? 
Where? 

Visit a den~ist? 
Where? 

Have to be hosp1tal1zea? 
Where? 

Buy non-prescrlption ~ea1c1nes? 

Buy prescr1ption aed1c~nes? 

Purchase glasses, hear1ng a1ds, 
braces, crutches? 

Receive a visit by a publ1c 
health nurse or a med~~al 
social worker? 

Receive sasis~ance a~ home oy 
hoaeaaker serv~ce? 

Stay 1n a nurs~ng noae? 

Where? ----------------------

Use ~eaicaid services? 

Use Keci1care serv~ces? 
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·~7. How ~s your eyes1ght <wlth glasses or contactsJ 
excellent. good. fa1r, poor or totally ~l1nd? 

4 Excellent 
3 Good 
2 Fair 
l Poor 
0 Totally blind 

•48. How 1s your hear1ng 
or totally dee£? 

excellent. good, ia1r, poor 

4 Excellent 
3 Good 
2 Fa1r 
l Poor 
0 Totally dea£ 

49. I£ you becoae s1ck, who would you call! 
(~ ~ m& ~ uport;nt Gm,) 

l Doctor 
2 Son 
3 Daughter 
4 Relative <other than ch1ldren> 

<Give relationship --------------------> 
5 Friend 
6 Neighbor 
7 Druggist 
8 IUniater 
9 Hoapital or clinic 

10 Police 
ll Other <Specify> -----------------
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•50. I aa going to read a liat of waya 1n wh1ch aedical 
c1lls are soae~iaes pa1d. Indlca~e cy aay1ng yea or 
no whether any of your medical or health cilla during 
the past year were pa1d 1n these ways. 

I 

; Yea <ll 1 No <2> 

'--------- ---------
Paid entirely cy you <or spouse> 

1 ?a1d partly by you <or spouse> _________ I ________ _ 

I 

---------'---------

---------'---------1 
I 

---------'---------1 

Paid by relat1ves or £r1ends 

?aid cy aed1cal 1nsurance 
<other than Med1carel 

1 Pa1d by Mett1care 
<Soc1al Secur1ty Adalnistra~ion> 

Paid by Medicaid 
<Departaent of Soc1ai Serv1cea> 

Other sources? 

<Specify> -----------------------

51. Do you £eel the need of health care 1n addition ~o 
tha~ wh1ch you are now getting? 

l No 

2 Yes. What? --------------------------------------

•52. I'a lntereated 1n your ab1l1ty to get around. 
Are you •••• 

6 Able to go practically any place you want to go? 
5 Able to get around ~he house. but seldom go out; 
4 Able to get around the house. but w1~h difficulty? 
3 Confined to a ~hair aost of the day? 
2 Stay in bed at all tiaes? 

l Other <Speci£y> --------------------------------

53. Do you ea~ the saae foods as you d1a when you were 50 
years old? 

l :to 
2 Yes 

153 

59 

5C 

61 

62 

63 

65 

68 



S~. In wnac w&ys nave your eet~ng habits changea? 

SS. Who usually e&ts w~th you at aealtiae? 

3 Fauly 
2 rn.enas 
l Other 
0 No one <eat alone> 

V. ACTIVITIES 

"Next I would llke to know how you spend your tizae." 

56. In general now many times a aonth do you get togecher 
with other people in a group for soae organized 
act~vity. for exaaple. church. club or group 
aeetings? 

3 4 or aore tiaes 
2 2 or 3 tues 
l Once 
0 Hever 

57. Do you have as auch contact as you would l~ke w~th a 
person that you £eel close to. someone that you can 
trust end conf~de in? 

2 Yes 
0 Ho 
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Sd. wha~ are your !avori~e paa~~mea or ncbb~ea? ?!e4se 
say YES or ~0 ~o each of ~he iollow1n9 pas~~=es. 

I 

I Yea (1) I No <2> 
________ I ________ _ 

1 Telev~s~on 

---------'---------1 Radio 
_________ I _______ _ 

t Read~ng 

---------'---------1 Visits and trips 

_________ , _______ __ 

Coaaercial en~erta1naen~ <mov1es. 
playa> 

Church act1vit~es 

Cluba and civic organ~%ations 

Carda and table gaaes 

1 Writ1ng 

-------'------1 Having a friend over 

Sewing 

1 Arts and cr~~ts 

--------'------1 Sit and think 

Having faaily over 

--------- -------~- Other <Spec:lfy> 

---------'---------
59. Can you ~hink of soae things that you would 1lke to 

do, but you do not have the opportunity right now? 

1 No 
2 Yes, what? 
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oO. Wh~c~ oi the iollo~~ng words beat descr~be ~ow ~uch 
iree t~ae that you have each day? 

l Most oi the day 
2 Hal£ o£ the day 
3 A few hours 
4 Alaost none 

VI. IHCO!£ 

"No~. :for a few ainur.es I would like for us to talk 
about ~ncoae," 

·---------------------------
61. Where does your incoae <aoney> coae fro• <yours and 

your huaband's/wi:fe's>? 
<91GJS, m 9£. m m ua it ~ following> 

<k.Uis. ~ W, KONTHLY imal 

-----------------------If yea, I 
1 Yes <l> I No <2> I how auch I 
1 ________ 1 ______ 1 ______ 1 

I I I I Earnings :froa eaployaent 
I I <wages, salaries or income 

:froa your businesa} 

______ 1 ____ ----

1 
I 

________ 1 _______ ----

1 
I 

--------'------- --------
1 

! -------- ------ -----

Incoae froa rental, interest 
froa investaents, sev~ngs, 
insurance policies, etc:. 

Social Security <Include 
S. S. disability> 

SSI peyaent <governaent 
c:hecka- Suppleaental 
Security Inc:oae> 

V. A. benefits 

Disebil~ty payaents not 
covered by Soc~al Sec:ur~ty, 
SSI, or V. A. 

Retireaent pension 

<Cuest~on 61 continued on the next page> 
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I I I£ yes. I 

1 Yes <1> I No <2> 1 now aucb I _________ 1 _________ 1 __________ 1 

I Regular welfare paymen~s 
Dept. Soc. Servlces. 
organizatlons. agenc1es. 
churches> 

67 68 69 

Card No. 5 

--- --- ---

Regular assistance from 
faaily aeabers 

Aliaony 

Other 

•62. ~ext I would like to talk to you about having enough 
aoney for what you need. Which of theae best 
describes new for your aoney goea? 

3 You nave enough aoney for everything that you need 
2 You have enough aoney lf you're careful 
l You do not have enough aoney for things that you need 

l 

5 

7 

12 

17 

22 

2 3 

e. 

8 9 

13 14 

18 19 
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•63. What k1nds of thlngs do you not have enough money for? 
<!2!!. !!IX. ~ !2U. ~ 2Il.l.) 

I I 

I Yea <ll I No <2> 

---------~---------1 Mediclne 

Food 

1 Housing 
_______ I ________ _ 

I Household operations 

---------1 -------
1 Furnishings 
I 

Clothing 

---------~-----
1 Transpor~ation 

I 
Medical care 

---------~-----1 Personal Care <grooaingl 
I 

Recreation 

------~-----
1 Heat, lights <electriclty> 

--------------

Other 
<What?> 

VI. SERVICES AKD ASSJ:STAMCE 

"Now I want to aak you soae questions about serv1ces 
you are or have been receiving, and services that you 
feel you need." 
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r am go1ng ~o read out tne naae of an agency or 
serv1ce. Then I w1ll ask you 1£ you have heard aoout 
1~ anti 1£ 1~ has helped you. 
C~ Sunogates !!W!.£ m ~helped" egt1gorv 2IlU,.l 

C!l.U. ~ !m:!, ~ gal 
H 
a H 
v a 
e v H 

e a 
!i v 
0 H e 
t e 

a H H 
H r e e 
e ci l l 
a I p p 
r N e 
<1 0 d 

------------I l I 2 I 3 I Senior citizens' clubs 
1 ___ 1 ____ 1 ___ 1 35 

1 1 1 2 1 3 1 Hoae health care 
1 ___ 1 __ 1_1 36 

1 1 I 2 I 3 I Hoaeaaker services 
1 ___ 1 ____ 1 ___ 1 37 

I 1 I 2 I 3 1 Health ciepartaent 
, ___ 1 ____ 1 ___ 1 38 

I 1 I 2 I 3 I Church 
___ 1 ____ , ___ 1 3~ 

1 1 1 2 I 3 1 Medicare 
1_1 _____ 1 40 

I 1 I 2 I 3 I Medicaid 
1 ___ 1 __ 1 ___ 1 41 

I 1 I 2 I 3 1 Soc;ial Security Adainistration 
1_1 __ 1 ___ 1 42 

I 1 I 2 I 3 I Dep~taent o£ Social Services 
1 ___ 1 ____ 1 ___ 1 43 

I 1 I 2 I 3 I Voc;ational Rehabilitation 
, ___ , ____ 1 ___ 1 44 

I l I 2 I 3 1 Mental Health Association 
1 ___ 1 ____ 1 ___ 1 45 

1 1 I 2 I 3 I Agricultural Extension Serv1ce 
1 ___ 1 ____ 1 ___ 1 46 

1 l I 2 I 3 1 Caswell County Council on Ag1ng 
1 ___ 1 ____ --- 47 

I 1 I 2 I 3 1 Caswell County Weather1zat1on ?rograa 
1 ___ 1 ____ 1 ___ 1 48 

I 1 1 2 I 3 1 Caswell ?ar1sh Ministry to the ;lderly 
,_1 ____ 1 ___ 1 45 

I 1 I 2 I 3 I Friendly V1sitors 
___ , ____ 1___ 50 

<Question 64 continued on the next page> 
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H 
a H 
v a 
e v !i 

e a 
N v 
0 H e 
t. e 

a H H 
H r e e 
e d l l 
a I p p 
r !l e 
d 0 d 

-----------1 1 1 2 1 3 1 Telephone Reassurance 
1 ___ 1 ____ --- 51 
1 l 1 2 I 3 1 Fellowship !eels 
1 __ 1 ____ -- 52 

1 l I 2 1 3 1 Chore Serv1ces 
1 ___ 1 ____ 1 ___ 1 53 

I l I 2 I 3 I.Joy 
1 __ 1 ____ 1 __ 1 5~ 

1 l 1 2 1 3 1 Caswell Sect.ion 8 housing 
1 __ 1 __ 1 __ 1 55 

I l I 2 I 3 I Ot.her <what.? ----------------

•65. Can you think of services that would be helpful to you 
if they were eva1labla? <May aention acre t.~an one> 

5tl 

<l!Qm ~ 6a 2f. suRROGATES> 57 58 59 60 61 

1 Yea <What services?> -----------------

2 No 

VII. LIFE SATISFACTION 

"We are 1nteresteci 1n imowing how you ieel a.cout. .:..1.ie." 

66. What. ao you consider as the happiest t.1me 1n your 
life? Why? What were you do1ng then? 

62 

160 



67. what do you cona1cer 1a your aoat l&portant purpose 1n 
ll.£e t.OC1ay? 

68. All 1n all, how auch unhappiness woulc you say you 
find in life today? 

3 Al11oat none 
2 Soae, but not 11uch 
l A good deal 

69. How often do you £eel that there's Just no po1nt 
in living-- often, soaetiaes, or hardly ever? 

l Often 
2 Soaetiaes 
3 Hardly ever 

70. What do you consider to be your b1ggest probleaa or 
worries? 
<£bGJs, m !mSW". !1Gb. apwopriqt• ~) 

1 Yes <l> No <2> 

aak1ng ends meet 

world SJ.tuation 

-------~------
1 keeping a JOb 

110ney in old age 
________ I ______ _ 

I · health 

a good place to live 
_____ i _______ _ 

faaily 

other <specJ.fy> 
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71. I aa going to aention some tn~nga that aoaet~aes g~ve 
soae problesa. How auch do they trouble·you, never, 
soaet1aes, or often? 

<IHT&BVIEW§Rj EBEQUEJ!Tty ~ '''N§V§B" I "SO!!£Tll'ES" I "OET£N"> 

1 'Never 1 Soaet1aes 1 O!ten 1 1 _______ 1 ___________ 1 _______ , 

l 2 3 I Money _______ 1 ___________ 1 ______ _ 
7 

1 1 2 1 3 1 Hous1ng 
______ 1 _________ 1 ----- a 

1 2 I 3 ~onel1ness 

9 ------- ----------- -------1 2 3 TransportatJ.on 

1 2 1 3 Education <lack oi> 
------- ________ 1 ______ _ 

1 2 I 3 rree tiae 
------- ________ I ___ _ 12 

l 2 1 3 Hearing 
----- ___________ I ___ _ 13 

l 2 1 3 Eye sight 
------ ________ 1 ___ _ 

1 2 I 3 Nerves 

------ ----- ------ 15 
1 2 3 Health 

------- ----------- ----1 2 3 rood <lack of) 
17 

l 2 3 Dlet <"right icJ.nd"> 
'------ -------- ____ 1a 
I 1 I 2 3 I Energy 
1 _____ 1 __________ 1 _____ 1 lS 

I l 1 2 I 3 1 Housework 
_____ I ________ ------ 20 

l I 2 · 1 3 Yardwork 
1 _______ , __________ 1 _____ 1 21 

I 1 I 2 1 3 1 Other <relat1ves, etc.> 
I I 

22 
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LIFE SATISFACTION - <Cont4nuea> 

"Please answer yes or no to ~ oi the £ollow4ng 
quest4ons unlesa aakea otherw4se. ·• 

72. Do things keep gett4ng worse as you get older? 

1 Yea 
2 No 

73. Do you have as •uch pep a~ you did last year? 

l Yea 
2 No 

7~. How auch do you feel lonely -- not auch or a lot? 

1 A lot 
2 Hot such 

7S. Do little th4ngs bother you aore th4S year? 

l Yea 
2 No 

76. Do you aee enough of your friends ana relatives? 

l Yea 
2 No 

77. Aa you get older are you leaa useful? 

1 Yea 
2 No 

78. I£ you could l4ve where you wanted, where would you 

23 

24 

2S 

26 

27 

28 

live? 29 

1 Elsewhere <soae answer other than here> 
2 Here 

79. Do you soaetiaes worry so auch that you can't sleep? 

1 Yes 
2 No 

30 
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80. As you get older, are things <better, worse, same> 
than you thought they woula ce? 3l 

l Worse 
2 Saae 
3 Better 

81. Do you £eel soaet~~es that l1£e ~sn't worth liv~ng? 

l Yes 
2 No 

82. Are you as happy now as when you were younger? 

l Yea 
2 No 

83. Mo&t days do you have plenty to do? 

l Yea 
2 No 

84. Do you have a lot to be aad about? 

l Yea 
2 No 

85. Did people have it better in the old days? 

86. Are 

87. I a 

sa. Do 

l Yea 
2 lio 

you a£raid o:f a lot o£ things? 

l Yea 
2 !fo 

your health good. or not so good? 

l Not so gooa 
2 Good 

you get aad 11ore than you used to? 

l Yes 
2 No 

89. Is life hard :for you ~ost o£ the tiae? 

l Yea 
2 No 

32 
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90. How aatlsiiea are you w1th your life today? <Sot 
sat1s£1ed, satlsiied> 

l Not satisfied 
2 Satisfied 

l Yes 
2 No 

92. Do you think a person has to live ior today end not 
worry about toaorrow? ~3 

l No 
2 Yes 

93. Do you get upset eas1ly? 

l Yes 
2 No 

[NOTE IQ. INT&RV!EWER: !!!§ !!Sll n!Q. QUESTIONS UTILIZE !Jii 
"tAppER" ACCOftPANYING ~ ftATEBIAL$. ~ ~ 
PICTURE Qf. M •LAoDER• D!. Mn·l 

m IQ. m B£SfO!I!QEl!T: 

94. Here lS a picture oi a ladder. Suppose we say that 

44 

the top of the ladder <pointing> represents the best ~5 

possible life for you and the bottoa <pointing> 
represents the worst poaaible life for you. Where on 
the ladder <aoving finger up and down ladder> do you 
feel you stand at the present tiae? 

----- <Code step on ladder> 

95. Now look at th1s ladder once aore. Suppose we say 
that the top of the ladder <pointing> represents 46 
perfect health end the bottoa <pointing> represents 
the aost serious illneaa. Where on. the ladder <aoving 
finger up and down ladder> would you say your health 
ia at the present tiae? 

<Code step on ladder> 
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•96. I have a few questions regara1ng the weya 1n wh1cn 
iaa11y. fr1enas end others soae~1aes help eech o~~er. 
Look at th1s card ana tell ae whlch of ~hese persons 
heve helped you ln the pest year w1~h the £oilow1ng. 
You aay naae aore than one. 

Cl!.m IQ. IMIERyU:WERj !illi, ~!aim IQ. SUBJECT,] 

<R£CODE CODE> 
l feaHy 
2 ir1enas 
3 neighcors 
4 persons from church 
5 others <not agenc1es> Who? 

cleaning ---------
cooking --------
c~:~r a~:~in~enance --------
11aintenanc:e on house -------
gardenwork --------
financial --------

aaaistance in aickneaa -------
coapanicnship <visiting, talklng, 

listening> --------
shopping -----

that billa are 

Card 

seeing paid ----------<taken or sent to proper of:fices> 

No. 7 
l 
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97. i§:L ~ ~ r11pondent: 

I'm go1ng to reed out soae th1ngs ~et occes1one~~Y 
neppen 1n the l1ves of older people. ~leeae tei: se 
1i eny of these have happened to you 1n the ~ast lv 
years. Us1ng this cerd. tell me epprox1aately when lt 
occurred <l-3 years ago. 4-6 years ago, or 7-10 years 
ago>. 

em_ :m INTERV!EWERi ~ ~ ~ I.Q. SUBJECT.l 

Event No Yes 1 If yea. tell Deacr1pt!on 
l 2 1 when occurred a twhere 1na1catecJ ' 

------------ -----'-----------'----------------I 
1 1 tOescr1be> 
!Change 1n sleepa 

hab1ta 1 27 la 
----------- ---- ____ I--------- -------------------

1 I <Oescrlbe> 
!Change in 
1 nuabers of 2'3 30 

faaily get-
togethers 

!Divorce or 
1 separation 

'--------- --- --- ----------
IRetireaent 

------------- --- --·-------
tChenges in 

res1cience 

1 

-------------- ---- ----- --------------- -------------------<How aeny? > 
•Deeth of ch1ld 1 

<Give last> 1 

-------------- ----'----- -------------- -------------------1 
il!arr1age 

-------------- ___ , ___ -----------'-----------------
1 I 1 <Descr1be> 
!Victim of I 

cri•e 

------------ ---- , ___ ------------- ---------------
I 

l~aJor 1llneas 
<last one> 

1 t<DescriDe> 
I 

--------------- ____ , _____ ! _______________ -------------------

31 32 

33 34 
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INTERVIEWER: 

~8. ~s -------------------- cependen~ upon soaeone ior 
<name oi responden~l 45 

cal..i.y help? 

1 No 

2 Yes <re.i.ationshl.pl ---------------------------

li. RESpONSE IQ. ml1 1§. ~ ~ &g ~ tt THROUGH !22,. 

Who provides aos~ of the help? 
trelatJ.onshl.p> 

•.i.OO. Tell •e wh~t kinds of help you/they give? 

•101. Are there others who help 

l No 
2 Yes 

____________________ ? 

<na•e o£ responden~l 

ll: RESPONSE !Q. m!! .121 ~ill&, da UiM 102-109. 

•102. ~he are so•e o£ these people? Give relationshJ.ps. 

~8 4~ 50 s: 52 

53 

54 55 56 57 58 
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APPENDIX C 

Correlation Matrices 
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17-Variable ~ OXTel.atim Matrix far S!JrVivcrs at TDue 1 * 

1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1 11.1 12.1 13.1 14.1 15.1 16.1 17.1 

1.1 1.0 
2.1 .41 1.0 
3.1 .24 .31 1.0 
4.1 .26 .l.3 .21 1.0 
5.1 .42. .45 .30 .29 1.0 
6.1 .38 .32 .23 .35 .65 1.0 
7.1 .21 .38 .39 .18 .39 .26 1.0 
8.1 .25 .22 .31 .07 .29 .24 .38 1.0 
9.1 .31 .33 .18 .15 .31 .33 .33 .19 1.0 
10.1 .35 .37 .27 .10 .40 .30 .35 .28 .33 1.0 
11.1 .18 .31 .24 .12 .13 .10 .39 .27 .27 .36 1.0 
12.1 .25 .35 .35 .27 .28 .22 .44 .20 .38 .44 .39 1.0 
13.1 .42 .31 .26 .29 .34 .33 .27 .12 .29 .30 .20 .27 1.0 
14.1 .30 .28 .16 .l.3 .09 .24 .18 .15 .16 .18 .19 .21 .44 1.0 
15.1 .26 .14 .14 .12 .20 .19 .12 .04 .11 .15 .09 .16 .39 .39 1.0 
16.1 .32 .35 .22 .19 .11 .19 .27 -.01 .23 .18 .27 .30 .40 .31 .21 1.0 
17.1 .14 .30 .03 .11 .20 .31 .18 -.07 .29 .24 .10 .18 .24 .19 .19 .24 1.0 

* Coefficients l:CililJed to nearest hundredths. 
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17-Variable Polvdlcric Cx'rel.atim 'Matrix for survivors at Tillie 1* 

1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1 11.1 12.1 13.1 14.1 15.1 16.1 17.1 

1.1 1.0 
2.1 .61 1.0 
3.1 .37 .47 1.0 
4.1 .43 .23 .31 1.0 
5.1 .56 .61 .42 .39 1.0 
6.1 .56 .so .35 .54 .82 1.0 
7.1 .30 .55 .52 .28 .55 .40 1.0 
8.1 .31 .29 .42 .07 .44 .34 .56 1.0 
9.1 .48 .56 .29 .22 .43 .48 .45 .27 1.0 
10.1 .54 .56 .40 .20 .54 .48 .51 .37 .49 1.0 
11.1 .28 .46 .37 .19 .20 .16 .54 .38 .42 .52 1.0 
12.1 .37 .53 .48 .44 .40 .40 .64 .32 .52 .63 .55 1.0 
13.1 .61 .48 .38 .45 .48 .51 .37 .16 .41 .47 .31 .44 1.0 
14.1 .48 .46 .26 .23 .10 .36 .24 .14 .25 .31 .29 .32 .64 1.0 
15.1 .40 .23 .20 .19 .29 .31 .23 .08 .16 .23 .13 .27 .58 .56 1.0 
16.1 .so .53 .33 .33 .25 .29 .44 .23 .37 .41 .42 .43 .56 .48 .34 1.0 
17.1 .21 .45 .03 .16 .31 .48 .29 .07 .43 .35 .16 .32 .38 .26 .31 .33 1.0 

* Coefficients l:'Cllln:3ed to nearest hun:3redt:hs. 
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15-Variable Fearscn axrelatim Matrix far survivors at Time 1 * 

1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1 11.1 12.1 13.1 14.1 15.1 

1.1 1.0 
2.1 .49 1.0 
3.1 .21 .31 1.0 
4.1 .23 .15 .14 1.0 
5.1 .48 .45 .30 .26 1.0 
6.1 .40 .36 .22 .36 .65 1.0 
7.1 .33 .34 .18 .15 .32 .38 1.0 
8.1 .37 .36 .27 .07 .38 .31 .32 1.0 
9.1 .14 .30 .18 .08 .12 .10 .19 .28 1.0 
10.1 .25 .29 .35 .29 .28 .25 .34 .39 .34 1.0 
11.1 .43 .31 .28 .28 .31 .31 .25 .29 .19 .27 1.0 
12.1 .28 .26 .14 .12 .06 .22 .16 .18 .19 .19 .43 1.0 
13.1 .25 .14 .20 .10 .19 .18 .07 .14 .07 .18 .35 .38 l.O 
14.1 .35 .36 .22 .17 .07 .15 .20 .12 .24 .29 .38 .33 .19 l.O 
15.1 .17 .25 -.02 .14 .18 .29 .25 .21 .06 .16 .21 .21 .21 .18 1.0 

* Coefficients :rcun:Jed to nearest hun:mldths. 



1'73 

1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1 11.1 12.1 13.1 14.1 15.1 

1.1 1.0 
2.l. .43 1.0 
3.1 .34 .30 1.0 
4.1 .20 .19 .13 1.0 
5.1 .45 .39 .31 .30 1.0 
6.1 .43 .39 .24 .37 .45 1.0 
7.1 .35 .31 .16 .14 .29 .28 1.0 
8.1 .31 .27 .17 .14 .33 .19 .25 1.0 
9.1 .35 .17 .12 .19 .28 .14 .32 .40 1.0 
10.1 .32 .28 .10 .33 .20 .18 .32 .40 .61 1.0 
11.1 .40 .25 .12 .15 .19 .22 .27 .18 .27 .38 1.0 
12.1 .33 .32 .14 .14 .18 .22 .16 .13 .19 .25 .61 1.0 
13.1 .24 .12 .14 .06 .12 .14 .13 .12 .15 .18 .37 .42 1.0 
14.1 .31 .34 .23 .15 .17 .23 .22 .24 .25 .37 .38 .31 .33 1.0 
15.1 .19 .18 .09 .19 .12 .14 .14 .21 .20 .26 .23 .30 .24 .28 1.0 

* coefficients rcun:Jed to nearest hmXlredths. 
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15-Variable ~ CDrrelatiat Matrix far the Tgtal §aple at T:i.l!Jg 1 * 

1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1 11.1 12.1 13.1 14.1 15.1 

1.1 1.0 
2.1 .42 1.0 
3.1 .28 .30 1.0 
4.1 .24 .16 .16 1.0 
5.1 .43 .41 .31 .29 1.0 
6.1 .41 .36 .23 .34 .54 1.0 
7.1 .34 .34 .16 .14 .31 .30 1.0 
8.1 .33 .32 .23 .11 .35 .24 .28 1.0 
9.1 .27 .21 .16 .15 .22 .11 .29 .40 1.0 
10.1 .28 .31 .23 .28 .23 .19 .33 .43 .54 1.0 
11.1 .40 .28 .19 .22 .27 .26 .27 .23 .24 .33 1.0 
12.1 .30 .29 .16 .13 .13 .23 .15 .17 .19 .24 .51 1.0 
13.1 .26 .15 .13 .09 .16 .17 .12 .15 .14 .13 .38 .39 1.0 
14.1 .32 .36 .22 .17 .14 .21 .22 .23 .26 .35 .38 .29 .27 1.0 
15.1 .15 .24 .os .13 .16 .21 .21 .23 .19 .24 .24 .24 .22 .27 1.0 

* coefficients :rc:un:ied to nearest hundredths. 
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15-Vari.able ~ CJrrel.atiat Mrt:rix far Sgrvivcrs at Time 2* 

1.2 2.2 3.2 4.2 5.2 6.2 7.2 8.2 9.2 10.2 11.2 12.2 13.2 14.2 15.2 

1.2 1.0 
2.2 .41 1.0 
3.2 .31 .36 1.0 
4.2 .09 .16 .21 1.0 
5.2 .25 .41 .35 .ll 1.0 
6.2 .39 .51 .41 .34 .42 1.0 
7.2 .15 .38 .23 .16 .43 .33 1.0 
8.2 .25 .24 .20 .06 .41 .27 .34 1.0 
9.2 .27 .24 .19 .08 .22 .21 .31 .42 1.0 
10.2 .27 .25 .19 .08 .32 .20 .37 .29 .40 1.0 
11.2 .30 .35 .l.l .13 .21 .16 .16 .22 .19 .36 1.0 
12.2 .27 .23 .26 .14 .16 .31 .16 .22 .15 .28 .23 1.0 
13.2 .21 .20 .18 .12 .22 .14 .24 .16 .18 .24 .30 .33 1.0 
14.2 .20 .24 .10 .09 .17 .23 .28 .19 .21 .35 .26 .15 .ll 1.0 
15.2 .20 .12 .14 .18 .22 .18 .21 .18 .20 .l3 .18 .28 .21 .l.l 1.0 

* Coefficients raJilled to nearest hurxU'edths. 
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3o-variable ~ Chrrelatiat M!trix far SUbstantive M:x1el * 

1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1 11.1 12.1 13.1 14.1 15.1 

1.1 1.0 
2.1 .49 1.0 
3.1 .21 .31 1.0 
4.1 .23 .15 ~14 1.0 
5.1 .48 .45 ~30 .26 1.0 
6.1 .40 .36 ~22 .36 .65 1.0 
7.1 .33 .34 .18 .15 .32 .38 1.0 
8.1 .37 .36 .27 .07 .38 .31 .32 1.0 
9.1 .14 .30 .18 .OS .u .10 .19 .28 1.0 
10.1 .25 .29 .35 .29 .28 .25 .34 .39 .34 1.0 
11.1 .43 .31 .28 .28 .31 .31 .25 .29 .19 .27 1.0 
12.1 .28 .26 .14 .12 .06 .22 .16 .18 .19 .19 .43 1.0 
13.1 .25 .14 .20 .10 .19 .18 .07 .14 .07 .18 .35 .38 1.0 
14.1 .35 .36 .22 .17 .07 .15 .20 .12 .24 .29 .38 .33 .19 1.0 
15.1 .17 .25 -.02 .14 .18 .29 .25 .21 .06 .16 .21 .21 .21 .18 1.0 

1.2 .28 .24 .06 .06 .19 .14 .03 .18 .14 .08 .18 .12 .04 .05 .10 
2.2 .13 .30 .20 .02 .16 .19 .15 .20 .13 .12 .13 .04 .07 .02 .21 
3.2 .22 .27 .33 -.06 .16 .13 .01 .20 .10 .09 .20 .13 .18 .05 .18 
4.2 -.06 .07 .04 .02 -.02 .02 .04 -.07 -.07 -.04 .08 -.02 -.01 .02 .15 
5.2 .15 .22 .07 -.10 .04 .13 .03 .01 .12 .01 .06 .02 -.08 .04 .14 
6.2 .25 .33 .15 .02 .20 .28 .16 .12 -.03 .08 .19 .13 .01 .10 .12 
7.2 .10 .03 .19 .00 .06 .14 .02 .10 .03 .14 .11 .06 -.03 -.08 .09 
8.2 .22 .18 .18 -.OS .11 .OS .16 .26 .28 .24 .14 .14 .02 .12 .04 
9.2 .03 .10 .03 -.06 .13 .oo .03 -.02 .03 .02 -.01 -.05 -.04 -.03 .07 
10.2 .04 .04 .07 .04 -.02 -.01 .01 -.05 .06 .11 .18 .10 .07 -.03 .09 
11.2 .12 .17 .22 .15 .26 .19 .14 .OS .16 .17 .23 .07 .09 .04 .05 
12.2 .20 .13 .14 .05 .02 -.01 .11 .15 -.04 .09 .18 .12 .20 .06 .07 
13.2 .14 .OS .12 -.02 .16 .u .02 -.10 -.07 .01 .13 .13 .22 .06 .14 
14.2 .10 .17 .u .. 06 .12 .15 .08 .09 -.01 .17 .07 -.01 -.04 .07 .01 
15.2 .10 .OS -.01 .10 .18 .21 .12 .OS .02 .04 -.01 .08 .06 -.10 .13 

(table continues) 
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1.2 2.2 3.2 4.2 5.2 6.2 7.2 8.2 9.2 10.2 11.2 12.2 13:2 14.2 15.2 

1.2 1.0 
2.2 .41 1.0 
3.2 .31 .36 1.0 
4.2 .09 .16 .21 1.0 
5.2 .25 .41 .35 .11 1.0 
6.2 .39 .51 .41 .34 .42 1.0 
7.2 .15 .38 .23 .16 .43 .33 1.0 
8.2 .25 .24 .20 .06 .41 .27 .34 1.0 
9.2 .27 .24 .19 .08 .22 .21 .31 .42 1.0 
10.2 .27 .25 .19 .OS .32 .20 .37 .29 .40 1.0 
11.2 .30 .35 .11 .13 .21 .16 .16 .22 .19 .36 1.0 
12.2 .27 .23 .26 .14 .16 .31 .16 .22 .15 .28 .23 1.0 
13.2 .21 .20 .18 .12 .22 .14 .24 .16 .18 .24 .30 .33 1.0 
14.2 .20 .24 .10 .09 .17 .23 .28 .19 .21 .35 .26 .15 .11 1.0 
15.2 .20 .12 .14 .18 .22 .18 .21 .18 .20 .13 .18 .28 .21 .ll 1.0 

* coefficients rcun:led to nearest hundredths. 


