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MEASUREMENT OF AGING ANXIETY IN TAIWAN:
AN APPLICATION OF A MULTIDIMENSIONAL ITEM
RESPONSE MODEL

Yu-JiINGg Gao
Fu Jen Catholic University

The reliability and validity of the Anxiety about Aging Scale-Taiwan version (AAST),
translated from the Anxiety about Aging Scale (AAS) developed by Lasher and Faulkender
(1993) was investigated using both classical and multidimensional Rasch analysis. Age
and gender effects were also investigated in terms of 4 latent traits: fear of old people,
psychological concerns, physical appearance, and fear of losses. Taiwanese adults (N = 334)
participated and analytical results allowed for empirical validation of the 16-item AAST and
demonstration of it being a reliable measure of aging anxiety. Young adults experienced more
aging anxiety than older adults did and females exhibited more anxiety about their physical
appearance in relation to aging compared to males.
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Everyone must face the reality of their own mortality. Fear of aging is a
core mediator regulating individual aging processes and experiences, as well
as attitudes and behaviors towards elders (Allan & Johnson, 2009; Lasher &
Faulkender, 1993).

The Anxiety about Aging Scale (AAS), an instrument developed by Lasher
and Faulkender (1993) for assessing fear of aging, is frequently used in research
because of its high internal consistency and well-established face and construct
validity (Lasher & Faulkender, 1993; Watkins, Coates, & Ferroni, 1998). The
20-item AAS is based on the multidimensional aging anxiety model and has
a four-factor solution: fear of old people, psychological concerns, physical
appearance, and fear of losses, accounting for 50.60% of the total variance
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(Lasher & Faulkender, 1993). Watkins et al. (1998) slightly modified the
AAS for use with the elderly, developing the Anxiety about Aging Scale for
the Elderly (AASE) which is composed of six factors: acceptance of very old
people, psychological concerns, acceptance of the self as very old, loss of social
support, loss of autonomy, and acceptance of the self as aging. Additionally, these
authors applied the original four-factor structure of the AAS to the AASE. Two
dimensions of the AASE (acceptance of the self as very old and acceptance of
the self as aging) are similar to the physical appearance dimension of the AAS,
and two other dimensions, that is, loss of social support and loss of autonomy,
are parallel to the fear of losses dimension. In this study the four-dimensional
conceptualization of aging anxiety identified by Lasher and Faulkender (1993)
was adopted and I tested its validity when applied to Taiwanese adults.

There are a number of existing studies in which age and gender differences are
examined in relation to aging anxiety using the AAS. Adolescents and children
have generally been found to be too young to have strong perceptions regarding
aging anxiety (see e.g., McGuinn & Mosher-Ashley, 2002). McConatha, Hayta,
Rieser-Danner, McConatha, and Polat (2004) compared anxiety about aging in
young and middle-aged adults from the United States and Turkey, and did not
find any effect of age on aging anxiety. These findings were consistent with those
recorded by both Lasher and Faulkender (1993) and Yun and Lachman (2006).
However, in terms of the fear of old people subscale, young people in Korea
demonstrated more fear than did elderly people, and elderly people in America
exhibited greater fear of old people than did young people (Yun & Lachman,
2006). For the psychological concerns subscale, both American and Korean
elderly people had more psychological concerns than young people in these two
countries, while for the fear of losses subscale, elderly people in Korea had more
fears of losses than did young people in Korea.

Regarding the effect of gender on aging anxiety, Lasher and Faulkender (1993)
found that males feared aging more than females did. Some researchers have
also found that males had more fear of old people than did females (McGuinn
& Mosher-Ashley, 2002; McConatha et al., 2004). However, females were
more concerned with the physical appearance-related effects of aging than were
males (McConatha et al., 2004). Yun and Lachman (2006) found that, compared
with males, American females were more anxious about aging and physical
appearance, but these gender differences were not found in their Korean sample.

Reise and Henson (2003) reported that item response theory (IRT) has
potential advantages over classical test theory (CTT), that is to say, samples can
be independent, tests can be independent, and estimation of item parameters is
invariant. These authors therefore suggested conducting further research applying
the IRT method in personality assessment to demonstrate the effectiveness of
IRT. Laidlaw, Power, and Schmidt (2007) developed the Attitudes to Ageing
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Questionnaire (AAQ) using both classical and modern psychometric methods,
and suggested that classical methods can be used to indicate scale dimensions
and IRT methods can be used for item selection and detection of differential item
functioning (DIF) across different subgroups.

The standard IRT model is based on the assumption of unidimensionality,
and most personality measures cannot satisfy this assumption (Reise & Henson,
2003). To deal with this problem, the unidimensional IRT model can be applied
to each subscale independently, or all subscales can be treated as a whole, that is,
as if all are influenced by a single latent trait. Wang, Yao, Tsai, Wang, and Hsieh
(2006) pointed out that the unidimensional IRT model cannot take into account
the factor structure of a multifaceted test and correlations between latent traits
within a scale. Consequently, in their research, these authors adopted a multidi-
mensional approach that consists of four subscales, and found that the multidi-
mensional approach fits the data better than the unidimensional approach. They
also claimed that the multidimensional model can provide more exact measures
for subscales that are short in length.

Besides validating the Anxiety about Aging Scale-Taiwan version (AAST)
using the classical method, the multidimensional IRT model was employed to
evaluate items of the AAST according to DIF and fit statistics, and to verify the
results of Wang et al. (2006). The effects of age and gender on four latent traits
underlying the AAST were also explored using a multidimensional IRT model.

Method

Participants

Participants were 334 Taiwanese adults (209 females and 125 males) divided
into two groups. The first group (young adults) was composed of 176 psychology
students ( 92 females and 84 males, ranging in age from 19 to 32 years, M = 20.6
years) who were recruited from two universities. The second group (older adults)
was composed of 158 volunteers (117 females and 41 males, age range 50 to 84
years, M = 62.9 years) from two community colleges. Data were all gathered in
northern Taiwan during the spring of 2009.

Instrument

I translated the 20-item Anxiety about Aging Scale (AAS; Lasher & Faulkender,
1993) from English into Chinese. This original instrument has four subscales:
fear of old people, psychological concerns, physical appearance, and fear of
losses. All of these subscales have a graded set of five response options ranging
from 1 = strongly disagree to 5 = strongly agree.
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Data Analysis

The approach used for the statistical analysis was a combination of classical
and modern psychometric approaches. CTT analyses were computed using SPSS
version 12.0 and LISREL version 8.54. Multidimensional IRT parameterization
was performed using the program ConQuest. In addition, I conducted a 2 (age
group) x 2 (gender) multivariate analysis of variance (MANOVA) for four latent
dimensions of the anxiety about aging using the plausible values drawn from
ConQuest as estimates of latent traits.

Results

Dimensions of Aging Anxiety

To explore whether the Anxiety about Aging Scale-Taiwan version (AAST)
items adequately reflected the intended four dimensions of aging anxiety, an
initial model that reflected the original four 5-item correlated factors identified
by Lasher and Faulkender (1993) was tested. As shown in Table 1, the results
of applying the initial four-factor model to the data suggested moderate fit.
However, in the initial model, two items (items 4 and 5) exhibited weak factor
loadings (< .30), while item 20 displayed elevated crossover loadings (> .50).
Following the modification indices, the path from fear of losses to item 5 was
recommended for addition into the model. Item 5 was also conceptually related
to fear of losses and indicated individual fear regarding loss of contentment. In
an alternative model, items 4 and 20 were eliminated, the path from physical
appearance to item 5 was removed, and the path from fear of losses to item 5
was added. Compared with the initial model, the alternative model with lower
chi square (%?), root mean square error of approximation (RMSEA), root mean
square residual (RMR), standardized root mean square residual (SRMR), and
expected cross-validation index (ECVI) values and higher goodness of fit index
(GFI), comparative fix index (CFI), normed fit index (NFI), and nonnormed fit
index (NNFI) values provides better fit (see Table 1). Furthermore, individual
factor loadings in the modified model were generally strong (see Table 2). This
result indicated acceptable convergent validity.

Table 1. Fit Indices of Measurement Models

Model x df RMSEA RMR SRMR NFI NNFI CFI GFI  ECVI

Initial 45779 164 .076 .089 .089 .87 .90 91 .87 1.76
Alternative  239.26 129 .053 .057 .057 .93 .96 .96 .92 1.04
Final 19425 98 .057 .058 .058 92 .95 .96 93 .87
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Table 2. Factor Loadings for Anxiety about Aging Items

Item® Factor 1: Factor 2: Factor 3: Factor 4:
Fear of old people  Psychological concerns Physical appearance  Fear of losses

1. 0.81/0.82
3. 0.78 / ===

10. 0.87/0.87

13. 0.79 /0.79

19. 0.73/0.74

7. 0.50/0.50

11. 0.64 /0.65

16. 0.63/0.63

18. 0.60 /0.60

9. 0.53/0.53

12. 0.76 / 0.76

15. 0.70 /0.70

2.° 0.53/0.55
5.° 0.54/0.52
6.° 0.46 / 0.46
8.° 0.59 /0.61
14.° 0.65 / 0.65
17.° 0.50 / ----

Notes: Factor loadings in the final model are listed in boldface.
* Each item has been translated into Chinese. Item numbers reflect those used in Lasher and
Faulkender (1993), where full text of items can be found. " Item require reversal when scoring.

Item Response Theory Analysis and Evaluation of Individual ltems

The remaining 18 items were taken forward for multidimensional IRT
analyses to detect misfit and differential item functioning (DIF). Fit indices are
represented by two forms of the mean square (MNSQ), which is the chi-square
value divided by its degrees of freedom, namely: outfit (unweighted MNSQ) and
infit (weighted MNSQ). MNSQ values ranging from 0.5 to 1.5 are considered
acceptable (Linacre, 2009). As can be seen in Table 3, the fit statistics of all
items were near 1.0 and remained within the acceptable range (all MNSQ ranged
between .84 and 1.16). This means that the data closely fitted the multidi-
mensional IRT model. The measures and standard errors for the item difficulties
and the category boundary parameters are also listed in Table 3. The most
difficult item was item 3 (B = .945) and the easiest was item 10 (B = -.520). The
five response categories of different items were treated differently.

Item 3 (I like to visit my older relatives) and item 17 (I am afraid that there
will be no meaning in life when I am old) exhibited significant DIF between
younger and older groups because the maximum differences in the estimates for
item difficulties across age groups exceeded 0.5 logits as listed in Table 3. After
eliminating items 3 and 17, a final four-factor model for the 16-item scale was
retested and demonstrated good fit indices (x> = 194.25, df = 98, RMSEA = .057,
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RMR and SRMR = .058, ECVI = .87, NFI = .92, NNFI = .95, CFI = .96, GFI =
.93) and convergent validity, as shown in Tables 1 and 2, respectively.

Table 3. Item Parameters

Item*  Difficulty ~Outfit Infit Stepl Step2 Step3 Step4  Age’ Gender”

Fear of old people

1. -110 (.071) .93 .93 -4.02 -1.71 1.50 4.24* 37 .16
3. 945 (.068) 1.10 1.07 -3.47 -1.64 1.66 3.45% 51¢ .04
1. -520 (.070) .84 .85 -4.59 -1.40 1.83 4.15* .38 13
13. 17 (070) .98 .94 -3.66 -2.04 1.68 4.01" .23 15
19. -4327(.139) 1.02 1.03 -3.11 -2.39 1.19 4327 15 .10
Psychological concerns

7. .661 (.060) 1.16 1.16 -1.52 -1.25 41 2.36" 22 .01
11. -.384 (.067) .93 .96 -1.22 -.60 -.55 2.37* .06 12
16. -.065 (.064) .97 .98 -2.16 -.82 .14 2.84* .10 .04
18. -213% (111) .98 1.00 -1.13 -1.68 .04 2.77* .16 A1
Physical appearance

9. .167 (.047) 1.16 1.15 -1.86 -43 .03 2.25% 12 .08
12. -204 (.047) .96 97 -1.66 -58 .20 2.05* 17 14
15. .037% (.066) .97 .98 -1.58 =77 44 1.91% 28 .14
Fear of losses

2.b 410 (.041) .99 1.00 -1.72 -.00 -.01 1.74* .33 .08
5.0 -472 (.042) .99 1.00 -1.79 -47 48 1.79* 29 .01
6. 725 (.044) 1.04 1.04 -1.75 12 .86 7 .36 .07
8." -.055 (.041) 1.03 1.03 -1.63 -.16 .58 1.22% .33 11
14.° -.097 (.041) 95 .96 -1.91 -.14 45 1.61* 20 .08
17.° -511% (.093) 1.13 1.10 -1.50 .19 -.10 1.41* .59¢ .14

Notes: Standard errors for the item difficulties are indicated in parentheses.

* Item or category boundary parameters are constrained.

* Each item has been translated into Chinese. Item numbers reflect those used in Lasher and
Faulkender (1993), where full text items can be found.

® Item requires reversal when scoring.

¢ Maximum differences in the estimates for item difficulties (in absolute value) over age and gender
are listed.

¢ Substantial DIF: A difference in item difficulties is larger than, or equal to, 0.5 logits between
subgroups.

Correlations Between the Four Subscales and Test Reliability

Table 4 contains the correlation matrices for the four subscales. The correlation
coefficients below the diagonal were directly estimated using the multidi-
mensional IRT model, whereas the correlation coefficients above the diagonal
were estimated by a classical approach, in which measurement error is not
taken into account. After taking measurement error into account, the correlation
coefficients more clearly represented the strength of correlations among the four
subscales. The correlation coefficients below the diagonal ranged from .640 to
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-.260, indicating the three subscales, namely fear of old people, psychological
concerns, and physical appearance, were moderately correlated with each other
and only weakly correlated with fear of losses.

Table 4. Correlations for the Four Subscales

Subscale Fear of Psychological Physical Fear of
old people concerns appearance losses
Fear of old people - 459 403 -.163
Psychological concerns .640 - 268 -.064
Physical appearance 591 482 - .054
Fear of losses -.260 -173 .038 -

Note: Correlation coefficients estimated by multidimensional IRT model are indicated below the
diagonal and correlation coefficients estimated by a classical approach are indicated above the
diagonal.

The Cronbach’s a for the four subscales (fear of old people, psychological
concerns, physical appearance, and fear of losses) were .878, .670, .676, and
.690, respectively. In classical test theory, test reliability is influenced by the
length of test. In Table 5 it can be seen that the reliabilities from the multidi-
mensional IRT model for the four subscales ranged between .863 and .710,
meaning the multidimensional approach can provide more precise measures than
the classical approach.

Table 5. Reliabilities for the Four Subscales

Subscale Test length Reliability Reliability
(Multidimensional IRT) (CTT)
Fear of old people 4 .863 878
Psychological concerns 4 710 .670
Physical appearance 3 730 .676
Fear of losses 5 732 .690

Effects of Age and Gender on Four Latent Traits of Aging Anxiety

Table 6 contains descriptive information of plausible values for the four latent
dimensions of anxiety about aging within the age and gender groups, as well as
a whole. A 2 (age group) x 2 (gender) MANOVA was carried out to analyze the
effect of age and gender on the four latent dimensions of anxiety about aging.
There appeared to be problems with homogeneity associated with the MANOVA,
as Box’s M test was significant (p < .01). So Pillai’s Trace was used in place of
Wilks’ A (Tabachnick & Fidell, 2001). The results of the MANOVA indicated
interaction effect, Pillai’s Trace = .04, F'(4, 327) = 3.07, p < .05, and main effects
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for age group, Pillai’s Trace = .45, F(4, 327) = 65.70, p < .001, and gender,
Pillai’s Trace = .28, F(4, 327) = 32.17, p < .001.

Table 6. Means and Standard Deviations of Plausible Values for Four Latent Traits of Anxiety
about Aging

Age group  Gender (n) Fear of Psychological Physical Fear of
old people concerns appearance losses
M  SD M  SD M  SD M  SD
Young Female (n = 92) 1.26 197 1.76 .94 -22 .66 -28 .58
Male (n = 84) 1.06 1.67 1.57 92 50 .66 -15 .55
Total (n = 176) 1.16 1.83 1.67 .93 A3 75 22 57
Elderly Female (n = 117) 3.78 1.95 233 .10 a1 9 -59 .69
Male (n = 41) 422 224 2.07 .10 1.28 .74 -75 .65
Total (n = 158) 390 2.03 226 1.00 90 81 -63 .68
Total Female (n = 209) 2.67 232 2.08 1.01 33 88 -45 .66
Male (n = 125) 2.10 2.39 1.74 97 76 18 -35 .65
Total (N =334) 246 2.36 1.95 1.01 49 87 -41 .66

The between-subjects follow-up tests in relation to fear of old people, indicated
no effect of gender and a substantial effect for age group, F(1, 330) = 156.26,
p <.001, n* = .32. The mean difference between the attitudes of the older adults
(aged =50 years old) and younger adults (aged <50 years old) was -2.53 for
females (F(1, 207) = 85.62, p < .001) and -3.16 for males (F(1, 123) = 78.45,
p <.001). Restated, younger adults were more frightened of old people than were
older adults, regardless of participant gender.

In relation to psychological concerns, the follow-up analyses also revealed no
effect of gender and a significant effect for age group, F(1, 330) = 22.35, p <
.001, n? = .06. Younger adults exhibited more fear than older adults, with a mean
difference of -.58 (F(1, 207) = 18.16, p < .001) and -.50 (F(1, 123) =7.59, p <
.01) for females and males, respectively.

There were significant effects of gender (F(1, 330) = 52.81, p < .001, n’ =
.14) and age group (F(1, 330) = 108.82, p < .001, n* = .25) for the physical
appearance dimension. Females exhibited greater anxiety regarding their
physical appearance than did males, with a mean difference of -.72 (F(1, 174) =
52.03, p <.001) for younger people and -.51 (F(1, 156) = 13.22, p <.001) for the
older people, respectively. Further, younger adults reported greater anxiety than
older adults, a mean difference of -.99 (F(1, 207) = 93.17, p < .001) for females
and -.78 (F(1, 123) = 35.21, p < .001) for males, respectively.

In relation to fear of losses, only age group had an effect (F(1, 330) =38.13, p
<.001, n* = .10). The older adults displayed greater fear of losses in comparison
to the younger adults, with a mean difference of -.30 (F(1, 207) = 11.57, p < .01)
for females and -.60 (F(1, 123) = 29.04, p < .001) for males, respectively.
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Discussion

According to the results of both classical and modern psychometric approaches,
the 16-item AAST was empirically validated and shown to be a reliable measure
of aging anxiety. Further research on AAST would, thus, be worthwhile.

Furthermore, the results demonstrated that the multidimensional IRT model
provides more accurate estimates than the CTT model, such as the association
between four latent traits and reliabilities of four short subscales. These findings
regarding the applicability of the multidimensional IRT model are comparable
to those of Wang et al. (2006). In practice, measures could be shortened without
losing measurement precision, satisfying the need of investigators to explore
as many constructs as possible simultaneously, and avoiding the possibility of
inattention of participants during long tests.

Before a valid comparison of group differences is made, it should be confirmed
that all items have the same meanings to all respondents across different groups
(Reise & Henson, 2003). One contribution of this investigation lies in the DIF
analysis conducted before group differences on four latent traits were directly
compared. In this study, items 3 and 17 exhibited substantial DIF between
young and old groups. Consequently, age-group differences were analyzed after
removing these two items.

Young adults in Taiwan were less at ease with old people than were old adults,
while old adults were more anxious about loss than were young adults. These
results are consistent with the findings from the Korean sample surveyed by Yun
and Lachman (2006). Additionally, young Taiwanese participants were psycho-
logically and physically more concerned with aging compared to old Taiwanese
participants.

Similar to the results recorded by McConatha et al. (2004) and Yun and
Lachman (2006), in this study I found that Taiwanese women were more anxious
about the physical effects of aging than were Taiwanese men.

My investigation has some limitations. First, the generalization of the results is
limited owing to the use of convenience sampling. Second, items 3 and 17 were
removed because responses differed in young and old groups. Removing items
is not the only means of dealing with DIF. Future researchers should consider
another approach to revising the wording of these DIF items.
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