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Abstract

Purpose—The present paper assessed the validity of single-item life satisfaction measures by
comparing single-item measures to the Satisfaction with Life Scale (SWLS) - a more
psychometrically established measure.

Methods—Two large samples from Washington (N=13,064) and Oregon (N=2,277) recruited by
the Behavioral Risk Factor Surveillance System (BRFSS) and a representative German sample
(N=1,312) recruited by the Germany Socio-Economic Panel (GSOEP) were included in the
present analyses. Single-item life satisfaction measures and the SWLS were correlated with
theoretically relevant variables, such as demographics, subjective health, domain satisfaction, and
affect. The correlations between the two life satisfaction measures and these variables were
examined to assess the construct validity of single-item life satisfaction measures.

Results—Consistent across three samples, single-item life satisfaction measures demonstrated
substantial degree of criterion validity with the SWLS (zero-order r = 0.62 — 0.64; disattenuated r
=0.78 — 0.80). Patterns of statistical significance for correlations with theoretically relevant
variables were the same across single-item measures and the SWLS. Single-item measures did not
produce systematically different correlations compared to the SWLS (average difference = 0.001 —
0.005). The average absolute difference in the magnitudes of the correlations produced by single-
item measures and the SWLS were very small (average absolute difference = 0.015 —0.042).

Conclusions—Single-item life satisfaction measures performed very similarly compared to the
multiple-item SWLS. Social scientists would get virtually identical answer to substantive
questions regardless of which measure they use.
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Subjective well-being is an overarching construct that captures the affective feelings and
cognitive judgments people have about the quality of their lives. Life satisfaction is a
component of subjective well-being that reflects the cognitive evaluation of whether one is
happy with one’s life. Understanding life satisfaction is important as it is associated with
positive life outcomes, such as health [1], income [2], and better workplace performance [3].
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Scholars have increasingly advocated for the use of life satisfaction in public policy [4].
Notably, France and the United Kingdom have begun to measure life satisfaction since 2010
and 2011, respectively, to guide policy-making. In the United States, Healthy People 2020 —
a federal funded initiative — will track population-level life satisfaction to help promote
quality of life.

Because of the broad importance of life satisfaction and its policy relevance, life satisfaction
is often included in population-based surveys. For instance, life satisfaction measures are
included in panel studies such as the Germany Socio-Economic Panel (GSOEP) [5], the
British Household Panel Study [6], and the Swiss Household Panel [7], and other studies
with extremely large samples, such as the Gallup World Poll [8], the Gallup Daily Poll [9],
and the Behavioral Risk Factor Surveillance System (BRFSS) [10]. These studies measure
many variables from thousands or even millions of respondents, so single-item measures are
often used because participant burden is of primary concern. Given the increasing use of
single-item life satisfaction measures both in research and policy settings, there is a pressing
need to understand the psychometric properties of these measures. The goal of the current
paper is to assess the psychometric properties of single-item life satisfaction measures with 3
separate samples totaling over 16,000 participants.

When evaluating the psychometric properties of a measure, researchers are typically
interested in two features: reliability and validity. With regard to reliability, conventional
measures that rely on internal consistency (most notably Cronbach’s alpha) cannot be
calculated for single-item measures. As a result, information about the reliability of these
measures is often not presented. Alternative methods for assessing reliability are possible
with single-item measures [11], and studies that have used these techniques suggest that the
reliability of single-item life satisfaction measures is strong.

For instance, Lucas and Donnellan used data from four panel studies to assess the reliability
of single-item life satisfaction measures [12]. By modeling latent traits that tap both purely
stable trait variance and slowly changing autoregressive variance [13,14], it is possible to
separate true-score variance from occasion-specific variance (which is assumed to reflect
mostly measurement error) using longitudinal data. Findings showed that reliability
estimates were relatively high across the four studies, with estimates ranging from .68 to .74
[12]. Thus, there is evidence that single-item measures are reliable.

However, additional concerns can be raised about the psychometric properties of single-item
life satisfaction measures. Even with relatively high reliability, validity might be low, or at
least weaker than with multiple-item scales. The primary concern is that single-item
measures are necessarily narrow in focus and may not be able to capture the breadth that can
be assessed with multiple items. Different items may capture different features of the
construct, resulting in a more valid composite measure. Although life satisfaction is a
relatively narrow construct (and thus, single-item measures may do well), direct
comparisons of the validity of single- and multiple-item measures are necessary.

The current studies aimed to compare the criterion and construct validity of single- and
multiple-item life satisfaction measures. In quality of life research, criterion validity refers to
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“the extent to which scores on a particular measure relate to a gold standard (p. 39),” and
construct validity refers to “the extent to which scores on a particular questionnaire relate to
other measures in a manner that is consistent with theoretically derived hypotheses
concerning the concepts that are being measured (p. 39)” [15]. Life satisfaction is widely
studied by researchers from different disciplines, and readers from other social sciences
(e.g., psychology) may recognize the former as convergent validity and the latter as criterion
validity [16].

One previous study [17] has examined the criterion validity of a single-item life satisfaction
measure with the Satisfaction with Life scale (SWLS) and showed that the two correlated
strongly based on a representative US sample (r =.75). Thus, there is some evidence that
single-item life satisfaction measures are valid. However, no study has directly compared
the construct validity of single-item life satisfaction measures to multiple-item measures. .

In the current study, we evaluated the criterion and construct validity of single-item life
satisfaction measures. Specifically, we evaluated the criterion validity of single-item life
satisfaction measures by comparing them to a well-established multiple-item life satisfaction
measure -- the SWLS [19]. In addition, we examined the construct validity of single-item
measures. We compared the construct validity of single-item measures to that of the SWLS
by examining the correlations between life satisfaction and theoretically relevant variables.
Importantly, we examined these questions using three large samples recruited with scientific
sampling techniques.

Study 1la & 1b

Participants

The data came from the 2010 BRFSS, an ongoing annual telephone survey that tracks health
information in the United States, conducted by the Center for Disease Control and states’
health departments [10]. A single-item life satisfaction measure (described in more detail
below) has been included in every state since 2005. In addition, an abbreviated version of
SWLS was administered in Oregon and Washington in 2010. Therefore, only participants
from Oregon (N = 2,277) and Washington (N = 13,064) are included in the current analyses.
2 In the Oregon sample, respondents (61.8% female; 93.9% White) had a mean age of 59.23
(SD = 15.60). In the Washington sample, respondents (60.7% female; 88% White) had a
mean age of 56.70 (SD = 16.40).

Measures

Life satisfaction—L.fe satisfaction was measured by a single-item measure and the
SWLS. The single-item measure read, “In general, how satisfied are you with your life?”
with a 4-point scale from 1 (Very Satisfied) to 4 (Very Dissatisfied). This item was reverse-
coded such that higher values represented higher life satisfaction.

1A previous study used the same dataset as Study 1 in the current paper, but comparing single-item and multiple-item measures was
not the focus [18]. The goal of this previous study was to provide baseline estimates of mental, social, and physical well-being for
states overall and for different subgroups (e.g., racial groups, age groups, etc).

2The SWLS was included in the New Hampshire BRFSS. However, there is difficulty obtaining the data due to recent personnel
change at the New Hampshire Department of Health and Human Services.
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Life satisfaction was also measured using an abbreviated version of the SWLS. It consisted
of 4 items, “The conditions of my life are excellent,” “My life is close to ideal,” “I have
gotten the important things | want in life,” and “I am satisfied with my life.”3 Participants
rated these items on a 5-point scale from 1 (Strongly Disagree) to 5 (Strongly Agree). The
SWLS had a Cronbach’s alpha of 0.90 in Oregon and 0.89 in Washington, suggesting
substantial internal consistency. The means and standard deviations of the life satisfaction
measures by gender, marital status, and employment status for Oregon and Washington are
presented in Tables 1 and 2, respectively (see Supplementary Materials for a detailed
description of group differences in life satisfaction).

Theoretically relevant variables—The BRFSS contains more than 600 variables. To
assess the construct validity of life satisfaction measures, 10 variables measuring 5
theoretically-relevant constructs, namely, income, education, self-reported health, domain
satisfactions, and happiness were chosen. A large body of research has established clear
correlations between these variables and life satisfaction.# Specifically, we hypothesized life
satisfaction to be positively correlated with income [2], education [20], self-reported health
[1], domain satisfactions [21], and happiness [19].

Participants reported their income and education. Income was measured using income
brackets from 1 (Less than $10,000) to 8 ($75,000 or more). Education was measured using
6 categories from 1 (Never attended school or only attended kindergarten) to 6 (College
Graduate).

Participants reported their overall health, mental health, and physical health. Overall health
was measured by asking, “Would you say that in general your health is...” with 5 response
options from 1 (Excellent) to 5 (Poor). Mental health was measured by asking, “Now
thinking about your mental health, which includes stress, depression, and problems with
emotions, for how many days during the past 30 days was your mental health not good?”
Physical health was measured by asking, “Now thinking about your physical health, which
includes physical illness and injury, for how many days during the past 30 days was your
physical health not good?” These three items were reverse-coded such that higher values
represented better health.

Participants reported their satisfaction with 4 domains, namely, education, energy level,
work, and neighborhood. Participants were asked, “In general, how satisfied are you with
your education (energy level/ present job or work/ neighborhood)?” with a 4-point scale
from 1 (Very Satisfied) to 4 (Very Dissatisfied). These items were reverse-coded such that
higher values represented higher satisfaction.

Happiness was measured with the item “All things considered, would you say you are...”
using a 5-point scale from 1 (Very happy) to 5 (Not happy at all). This item was reverse-
coded such that higher numbers represented greater happiness.

3The item “If I could live my life over, | would change almost nothing” is not included in BRFSS. BRFSS tested the 4 item vs. the 5
item versions of SWLS and found no difference.
No other variables were analyzed but not reported.
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Criterion validity—To examine criterion validity, zero-order correlations and
disattenuated correlations were computed between the single-item life satisfaction measures
and the SWLS. Disattenuated correlations were calculated by dividing the raw correlations
by the square roots of the products of the reliability estimates of the two life satisfaction
measures. Sample-specific Cronbach’s alpha estimates were used for the SWLS. The
average reliability estimate (.72) from Lucas and Donnellan was used as the reliability for
the single-item measure [12].

Construct validity—To assess construct validity, correlations between each of the two
life satisfaction measures and the theoretically relevant variables were computed. To
summarize, life satisfaction was hypothesized to be positively correlated with income,
education, self-reported health, domain satisfaction, and happiness. There are at least three
ways to evaluate the correlations. First, examining the statistical significance and magnitude
of the correlations between the measures of life satisfaction and each variable inform us
whether the two measures would lead to the same conclusions about the hypothesized
associations between life satisfaction and the theoretically relevant variables. Based on
guidelines suggested by Cohen [22], correlations between .10 to .30 are considered “small,”
those between .30 to .50 are considered “medium,” and those larger than .50 are considered
“large.” Second, to test whether the single-item life satisfaction measure produced
consistently smaller (or, less likely, consistently larger) correlations than the SWLS,
correlations for the single-item measure were subtracted from those for the SWLS. Third, to
quantify the magnitude of differences in the correlations across all associations, we
calculated the absolute value of the difference in correlations for each theoretically relvant
variable and then averaged across all these difference scores. This absolute difference tells
us whether the correlations differ by a large amount, even if there is no systematic tendency
for correlations to be larger for the SWLS as compared to the single-item measures.

Criterion validity—Unless otherwise noted, all inferential statistics are significant at
p<0.05 using two-tailed tests. The single-item life satisfaction measure and the SWLS
correlated strongly in both samples (Oregon: zero-order r = 0.64, disattenuated r = 0.80;
Washington: zero-order r = 0.62, disattenuated r = 0.78).

Construct validity—Correlations between the two life satisfaction measures and the
theoretically relevant variables for Oregon and Washington are presented in Tables 3 and 4,
respectively. As described in the Analysis section, three ways were used to evaluate the
correlations produced by the two measures. First, across the two samples, patterns of
statistical significance of the correlations produced by the two life satisfaction measures
were exactly the same. As predicted, life satisfaction was positively correlated with income,
education, subjective health, domain satisfaction, and happiness. Specifically, the two life
satisfaction measures correlated weakly with education and moderately with income,
replicating past research on life satisfaction and demographic characteristics [2, 17]. Overall
health and mental health were moderately correlated with life satisfaction, and physical
health was weakly correlated with life satisfaction. Domain satisfaction was weakly to
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moderately correlated with life satisfaction. Likewise, happiness showed strong and positive
correlations with both life satisfaction measures. Thus, researchers would get identical
results regardless of which measure they used if they were focused on null hypothesis
significance testing (NHST).

Second, when correlations for the single-item measure were subtracted from those for the
SWLS (for details, see the SWLS-SI columns in Tables 3 & 4), the average differences in the
correlations were only 0.001 in Oregon and 0.005 in Washington. Therefore, neither
measure produced systematically larger or smaller correlations than the other. Third, the
average absolute differences in the magnitudes of the correlations across all associations was
just .015 in Oregon and .016 in Washington (for details, see the [SWLS-SI| columns in
Tables 3 & 4). Thus, the two measures correlated with the theoretically relevant variables in
extremely similar ways.

Studies 1la & 1b demonstrated that a single-item measure performed extremely similarly
compared to an abbreviated SWLS. In Study 2, we extended these results by examining a
German sample, in which a single-item measure with more response options and the full
SWLS were administered.

The data came from a pretest module from the 2010 GSOEP, which consisted of a
representative sample of 1,312 Germans. The GSOEP is an on-going household panel study
from Germany [5]. A pretest module has been administered annually since 2002 to examine
the properties of different questions that may be added to subsequent annual surveys in the
GSOEP main sample. The current study examined the 2010 pretest because it included the
SWLS. Respondents (53.7% female) had a mean age of 52.35 (SD = 17.61). These
respondents were an independent sample recruited for the pretest, and they had not
participated in the GSOEP before the pretest.

Life satisfaction—The single-item measure read, “All things considered, how satisfied
are you with your life as a whole?” with an 11-point scale from 0 (completely dissatisfied) to
10 (completely satisfied). Using data from the main GSOEP panel study, Lucas and
Donnellan showed that this measure has a reliability of .74 [12]. Life satisfaction was
measured using the full 5-item SWLS (a = 0.88). Descriptive statistics of the life
satisfaction measures by gender, marital status, and employment status are presented in
Table 5 (see Supplementary Materials for a detailed description of group differences in life
satisfaction).

Theoretically relevant variables—Twenty out of 555 variables were selected from the
GSOEP.® These variables measured income, subjective health, Big Five personality traits

SNo other variables were analyzed but not reported.
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[23, 24], domain satisfaction, eudemonic well-being, and affects. Based on past research
which has shown clear correlations between these variables and life satisfaction, we
hypothesized that life satisfaction to be positively correlated with income [2], subjective
health [1], extraversion [25], agreeableness [26], conscientiousness [26], domain satisfaction
[21], eudemonic well-being [27], and positive affect (i.e., general mood and happiness) [19].
Life satisfaction was also hypothesized to be negative correlated with neuroticism [25] and
negative affect (i.e., angry, worried, sad, ashamed, jealousy, something wrong) [19]. Past
research on the relation between openness and life satisfaction has yielded mixed results, but
openness was included in the current study to provide a complete picture of how the two
kinds of life satisfaction measures relate to the Big Five personality traits.

Participants reported their income and overall health. Income was measured in monthly
post-governmental income (i.e., after tax). Health was measured by asking “How would you
describe your current health?” with a 5-point scale from 1 (Bad) to 5 (Very good).

A 15-item Big Five Inventory was administered [23, 24]. Neuroticism (a = 0.60),
extraversion (a = 0.66), openness to experience (a = 0.64), agreeableness (a = 0.46), and
conscientiousness (a = 0.53) were each measured by 3 items on a 7-point scale from 1
(strongly disagree) to 7 (strongly agree).

Participants reported their satisfaction regarding 4 domains, namely, health, work, income,
and leisure. Participants were asked, “How satisfied are you with your health (job/
household income/ leisure time)?” with an 11-point scale from 0 (completely dissatisfied) to
10 (completely satisfied).

Eudemonic well-being, measured with the Psychological Flourishing Scale [28], refers to
aspects of well-being that are not typically captured by life satisfaction measures, such as
social relationships, competence, and meaning. Participants responded to items such as “I
lead a purposeful and meaningful life” using a 7-point scale from 1 (Strongly disagree) to 7
(Strongly agree).

Participants reported their overall mood using the item “My mood at the moment is ...” with
an 11-point scale from 0 (completely bad) to 10 (completely good). Participants also
reported how frequent they felt angry, anxious, happy, sad, ashamed, envy, and something is
wrong in the past four weeks using a 5-point scale from 1 (very rarely) to 5 (very often).

The analyses in Study 2 were identical to Study 1. It is noteworthy that the single-item
measure in Study 2 is different from that used in Study 1. Study 1 used a 4-point scale that
was reverse-coded, whereas Study 2 used an 11-point scale that was not reverse-coded.
Thus, Study 2 allowed us to test if substantial differences exist for single-item measures with
different scales.

Criterion Validity—The single-item life satisfaction measure and the SWLS were strongly
correlated (zero-order r = 0.64, disattenuated r = 0.80).°
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Construct validity—Correlations between the two life satisfaction measures and the
theoretically relevant variables are presented in Table 6. We evaluated the correlations
generated by the two measures in three ways. First, the statistical significance of the
correlations between the two life satisfaction measures and each external variable are
virtually the same across the 20 variables. In support of our hypotheses, the two life
satisfaction measures correlated weakly with income and moderately with overall health.
Both life satisfaction measures showed weak to moderate positive correlations with
extraversion, openness to experience, agreeableness, and conscientiousness and a moderate
negative correlation with neuroticism. As predicted, life satisfaction was moderately to
strongly correlated with domain satisfaction. Likewise, life satisfaction and psychological
flourishing were strongly correlated. Furthermore, participants who had better general mood
and those who frequently experienced happiness tended to report higher life satisfaction.
Higher life satisfaction was weakly to moderately associated with lower levels of anger,
worrying, sadness, shame, jealousy, and the feeling that something is wrong. Thus, when
using NHST, researchers would reach the same conclusions regardless of which measure is
used.

Second, to test if systematic difference exists between the two measures, correlations for the
single-item measure were subtracted from those for the SWLS (for details, see the SWLS-SI
columns in Table 6). The average difference in the associations was 0.002. Therefore, the
single-item measure did not produce consistently lower or higher correlations compared to
the SWLS. Third, we calculated the absolute value of the difference in correlations for each
of the theoretically relevant variables and then averaged across all variables (for details, see
the [SWLS-SI| columns in Table 6). The average absolute difference was 0.042. Thus, both
life satisfaction measures correlated with external factors to a very similar degree.

Discussion

Single-item life satisfaction measures are used in many studies with large samples because
participant burden is of primary concern. Studies using these single-item measures have
advanced social scientists’ understanding of well-being. However, few studies have
examined the reliability and validity of single-item life satisfaction measures because testing
the psychometric properties of single-item measures is often difficult. The current paper
assessed the criterion and construct validity of single-item life satisfaction measures. In two
studies (three samples) with a total sample size of over 16,000 respondents, we examined
the validity of single-item measures by comparing them with the more well-established
SWLS.

These results demonstrate that single-item life satisfaction measures perform very similarly
to the SWLS and correlated very strongly with each other in two US samples (Study la &
1b) and in a representative German sample (Study 2). Single-item life satisfaction measures
and the SWLS correlated with each other very strongly. More importantly, they correlated
with external variables (e.g., health and affect) to a similar degree. The same conclusions

6Djsattenuated correlation is calculated using in-sample reliability estimate was used for the SWLS. The reliability estimate for the
GSOEP (.74) from Lucas and Donnellan was used for the single-item measure [12].
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about the association between life satisfaction and other variables can be reached by
examining the correlation patterns produced by either measure. No systematic difference
between the two types of measures was found, and any difference was likely due to
sampling error (this conclusion is supported by the fact that the biggest differences emerged
in the smallest sample). Thus, the current paper provides strong support for the validity of
single-item life satisfaction measures.

A limitation in the current studies is that responsiveness of single-item life satisfaction
measures was not examined. There may be reasons to expect that single-item measures
(especially those with few response options, such as the one in the BRFSS) might be less
sensitive when used for such research purposes. However, longitudinal and intervention
studies that include both single- and multiple-item measures of life satisfaction are rare,
which makes a comparison of sensitivity difficult. Future tests of the sensitivity of different
measures will be important for researchers who wish to use life satisfaction to evaluate the
effectiveness of interventions or policy programs.

In conclusion, the current paper, coupled with the previous finding that demonstrated the
reliability of single-item life satisfaction measures [12], lends further support for the use of
single-item life satisfaction measures in large panel studies. Based on empirical evidence
accumulated thus far, single-item life satisfaction measures appear to be both reliable and
valid.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This research was supported by a Graduate Research Fellowship from the National Science Foundation awarded to
the first author and by funding from the National Institute on Aging (AG040715) awarded to the second author.

References

1. Diener E, Chan MY. Happy People Live Longer: Subjective Well-Being Contributes to Health and
Longevity. Applied Psychology: Health and Well-Being. 2011; 3(1):1-43.

2. Howell RT, Howell CJ. The relation of economic status to subjective well-being in developing
countries: a meta-analysis. Psychological bulletin. 2008; 134(4):536-560. [PubMed: 18605819]

3. Lyubomirsky S, King L, Diener E. The benefits of frequent positive affect: Does happiness lead to
success? Psychological bulletin. 2005; 131(6):803-855. [PubMed: 16351326]

4. Diener, E.; Lucas, R.; Schimmack, U.; Helliwell, J. Well-Being for Public Policy. Oxford: Oxford
University Press; 20009.

5. Wagner GG, Joachim RF, Jirgen S. The German Socio-Economic Panel Study (SOEP)-Scope,
Evolution and Enhancements. Schmollers Jahrbuch: Journal of Applied Social Science Studies.
2007; 127(1):139-169.

6. Taylor, MF.; Brice, J.; Buck, N.; Prentice-Lane, E. British Household Panel Survey user manual
volume A: Introduction, technical report, and appendices. Colchester: University of Essex; 2009.
Auvailable at: http://iserwww.essex.ac.uk/ulsc/bhps/doc/

7. Voorpostel, M.; Tillmann, R.; Lebert, F.; Kuhn, U.; Lipps, O.; Ryser, V-A.; Schmid, F.;
Rothenbiihler, M.; Wernli, B. Swiss Household Panel Userguide (1999-2011), Wave 13, October
2012. Lausanne: FORS; 2012.

Qual Life Res. Author manuscript; available in PMC 2015 December 01.


http://iserwww.essex.ac.uk/ulsc/bhps/doc/

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Cheung and Lucas

Page 10

8. Gallup Daily: U.S. Life Evaluation. Retrieved November 11, 2013 from http://www.gallup.com/

poll/110125/gallup-daily-life-evaluation.aspx

9. Gallup World Poll Knowledge Center. Retrieved November 11, 2013 from http://www.gallup.com/

strategicconsulting/en-us/worldpoll.aspx

10. Centers for Disease Control and Prevention (CDC). Behavioral risk factor surveillance system
survey data. Atlanta, Georgia: 2010.

11. Alwin, DF. Margins of error: A study of reliability in survey measurement. Hoboken, NJ: John
Wiley & Sons; 2007.

12. Lucas RE, Donnellan MB. Estimating the reliability of single-item life satisfaction measures:
Results from four national panel studies. Social Indicators Research. 2012; 105(3):323-331.
[PubMed: 23087538]

13. Kenny DA, Zautra A. The trait-state-error model for multi-wave data. Journal of Consulting and
Clinical Psychology. 1995; 63:52-59. [PubMed: 7896990]

14. Kenny, DA.; Zautra, A. The trait-state models for longitudinal data. In: Collins, LM.; Sayer, AG.,
editors. New methods for the analysis of change. Washington, DC: American Psychological
Association; 2001. p. 243-263.2001

15. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J, de Vet HC. Quality
criteria were proposed for measurement properties of health status questionnaires. Journal of
Clinical Epidemiology. 2007; 60(1):34-42. [PubMed: 17161752]

16. Cronbach LJ, Meehl PE. Construct validity in psychological tests. Psychological Bulletin. 1955;
52(4):281. [PubMed: 13245896]

17. Kobau R, Sniezek J, Zack MM, Lucas RE, Burns A. Well-Being Assessment: An Evaluation of
Well-Being Scales for Public Health and Population Estimates of Well-Being among US Adults.
Applied Psychology: Health and Well-Being. 2010; 2(3):272-297.

18. Kobau R, Bann C, Lewis M, Zack MM, Boardman AM, Boyd R, Lim KC, Holder T, Hoff AKL,
Luncheon C, Thompson W, Horner-Johnson W, Lucas RE. Mental, social, and physical well-being
in New Hampshire, Oregon, and Washington, 2010 Behavioral Risk Factor Surveillance System:
Implications for public health research and practice related to Healthy People 2020 foundation
health measures on well-being. Population Health Metrics. 2013; 11(19):1-16. [PubMed:
23360645]

19. Diener ED, Emmons RA, Larsen RJ, Griffin S. The satisfaction with life scale. Journal of
Personality Assessment. 1985; 49(1):71-75. [PubMed: 16367493]

20. del Mar Salinas-Jiménez M, Artés J, Salinas-Jiménez J. Education as a positional good: A life
satisfaction approach. Social indicators research. 2011; 103(3):409-426.

21. Schimmack U, Oishi S. The influence of chronically and temporarily accessible information on life
satisfaction judgments. Journal of Personality and Social Psychology. 2005; 89(3):395-406.
[PubMed: 16248721]

22. Cohen, J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale, NJ: Lawrence
Erlbaum Associates; 1988.

23. Gerlitz JY, Schupp J. Zur Erhebung der Big-Five-basierten persoenlichkeitsmerkmale im SOEP.
DIW Research Notes. 2005; 4:1-36.

24. John OP, Srivastava S. The Big Five trait taxonomy: History, measurement, and theoretical
perspectives. Handbook of personality: Theory and research. 1999; 2:102-138.

25. Costa PT, McCrae RR. Influence of extraversion and neuroticism on subjective well-being: happy
and unhappy people. Journal of Personality and Social Psychology. 1980; 38(4):668-678.
[PubMed: 7381680]

26. DeNeve KM, Cooper H. The happy personality: a meta-analysis of 137 personality traits and
subjective well-being. Psychological bulletin. 1998; 124(2):197-229. [PubMed: 9747186]

27. Ryff CD, Singer B. The contours of positive human health. Psychological inquiry. 1998; 9(1):1-
28.

28. Diener E, Wirtz D, Tov W, Kim-Prieto C, Choi DW, Oishi S, Biswas-Diener R. New well-being
measures: Short scales to assess flourishing and positive and negative feelings. Social Indicators
Research. 2010; 97(2):143-156.

Qual Life Res. Author manuscript; available in PMC 2015 December 01.


http://www.gallup.com/poll/110125/gallup-daily-life-evaluation.aspx
http://www.gallup.com/poll/110125/gallup-daily-life-evaluation.aspx
http://www.gallup.com/strategicconsulting/en-us/worldpoll.aspx
http://www.gallup.com/strategicconsulting/en-us/worldpoll.aspx

Page 11

Cheung and Lucas

‘(pajre1-om1) Go'> d 1e Jay10 yors wody Jualayip Ajueoiyiubis are 1dLIosqns e aleys 10U op eyl sues|A (pajrel-omi) G0 >d 1e 1ay1o yoes woly
JuaIayp Apuedisiubis aie 1d1asgns e aseys 10U op eyl 8Inseall aLes ay) Joj sueaw ‘sniels JuswAojdwa pue snyels [elldew 104 “paindwod aJe sp s,usyoD Yyatym yym dnoih uosuedwod syl ssjousp | ‘810N

880 10V LlZ2 €90  6E€  T92Z IfeJen0
T vL0 860 ¥TT Plze  €eT 92T LU0 20T 110 087 €€l I0M 01 3jgeun
810 9T0- T00 T80 oIy &GI8  6T0 GT'0- 200 T90 ‘“or'e 808 painay
6v0 ST0- LTO 080 %eov 6v 2Lo L00 680 090 %gze 8y uspms
Z80 ®Tv 8sT S50 e 8sT JISIEWSLIOH
260  9¥0 690 00T yS€  0ST 6.0  ¥ED 950 2,0  YTTE 8yl pakojdwaun
v€'0 100 LT0 080 ‘0v vS6 020 ¥T'0- €00 850 ‘ov'e 156 pakojdw3
snyels JuwewAiodw3
190 W0  ¥S0 280 °98L€¢ T2 990 OO0 €50 90 %eze 692 paLLIeIA J3ASN
10 ZZ0 ¥e0 /80 %6€ GeE 950  TE0 0 650 %TEe  62¢ PSMOPIA

6.0 950 890 ¥OT °€9t L0V SL'0 250 ¥90 2,0 °STe SOy pajeledas/eaionia

9,0 ‘ozv ¥seT IS0 ySE  8vel JPeuIEN
sneis el N
L00  0T0- T100- 680 TOV 80YT 0T0 [00- 200 €90 6€€ 00VT afews4
880 00% 698 ¥90  ove 198 $OlBN
»BpUeD
Rddn Mo p as N u Joddn emoT p as N u
1D %56 1D %S6
uos1redwo) uos1edwo)
SIMS wel|-a[buis

(L22'2 = N) uobe.10

‘uoBalo ul snyels uswAojdw3 pue ‘snyels [elLelA ‘1apuas) AQ UOIIIRISIIES 3417 JO SUOIRIASQ PJepURIS pue ‘Suedy ‘sazIS a|dwes

T alqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2015 December 01.



Page 12

Cheung and Lucas

(pa|1e1-0m1) 0> d e Jay10 Yoes Woly
JuaIayp Apuedisiubis aie 1d1asgns e aseys 10U op eyl 8Inseall aLes ay) Joj sueaw ‘sniels JuswAojdwa pue snyels [elldew 104 “paindwod aJe sp s,usyoD Yyatym yym dnoih uosuedwod syl ssjousp | ‘810N

v80 L0  ¥90ET €90 OV  ¥90ET e AO
€T ITT ST vIT %0ge 6. ZTT 960 0T €80 °v8e 1oL SO 0} 31qeUN
ETNVI A B 4 850 °6v'€  66TY spained
v§0 /g0 OY0 60 °68'€  gez  8¥0  T¢0 vE0 850 ‘6z€ 12T 1apns
100 L00- 000 6.0 °gy 026  ZT0 200~ SO0 090 “ov'e  ¥I6 iapfewsuioH
980  2/0 6.0 660 P09c 986 LSO 290 0.0 L0 Poe  18L pakojdwaun
020  2r0 9T0 ¥/0 YTY €619  ET0  G00 600 G0 e G919 pakorduwiz
snyels JuwewAiodw3
270 190 990 60 °G€  v29T 250  TYO 9v0 S90 ‘sz 2I9T PaLIeIA J3ASN
060 610 G20 280 %O0v TE9T 820  LTO 220 290 £E  S09T pamopIM

6.0 690 v.0 S6'0 °89€  00ZC 850 8’0 €50 TL0 °8T'E  6LT¢  pareredas/a0lonlQ

1,0 °Ggv  T99L 150 ‘0se  8z9L JPeuIEN
sneis eue N
200 S00- T00- ¥80 0¥ 166L Y00 ¥00- 000 €90 OVE  ¥EBL afews4
€80 90 91§ 290 Ore  0gT§ IR
RpueH
Rddn  emoT p as N u Joddn JemoT p as N u
1D %56 1D %56
uos| redwo)d uosiredwo)
SIMS wel|-aiuis

(#90°€T = N) uoibuiuse

‘uolbuiysepn ul snieis JuswAojdw3 pue ‘snieis [elRA ‘18puas) Ag uondesies )17 JO SuoleIAeg pJepurlS pue ‘suesly ‘sazis ajdwes

¢ ?olgel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2015 December 01.



Page 13

Cheung and Lucas

"2INSeaLl uonoeysies aj| wan-ajbuls = |S '/ /2z—cz/ woly pabuel sazis ajduwes ‘o >d = 4 "aloN

GT0°0 T00°0 90UR Joy}1g abe oAy
1200 1200- 220 290 040  pi0 or0 «CL0 AddeH
=TI
Zvo'0 Zv00 620 120 X3¢0 gzo 10 L0 pooyoqyBIaN
Z00°0 2000- Oor0 620 €0 10 620 AS€0 oM
600°0 6000 90  0r0 «EV0 o0 6e0 ¢V ABiau3
¥100 v100  S€0 220 €0  ggo  gzo OE0 uoneanp3

uoIIRSITeS UfeWoq

1€0°0 1€00-  T€0  8T0 %0  pgo 120 .8¢0 UeaH [eaisAyd

0100 0100  ¥0  s€0 A0 9y0  veo LOVO Lp[E3H [eIUBIN

5000 5000 20 Se0 «8€0 10 peo L8E0 UeaH |[eJen0
UifesH

0100 0T00-  ST0 200 0 910 800 «CT0 uoneonp3

0100 0100- 80 920 080  geo  yzo LIEO awoou|
sojyde Jbowaq

[IssIMS]  ISSTIMS  leddn MmO 1 leddn Mo 1
80w BYIA 1D %G6 1D %56
SIMS we}|-a(buis

(£22'2 = N) uobs 10

"uoBalQ ul 1984 pue ‘uondeysies urewoq ‘YiesH ‘solydesbowaq ‘Uonar)SIeS a)17 UsAIMIaQ SUOIR[a1I0)

€9l|qel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2015 December 01.



Page 14

Cheung and Lucas

"2INSealll UoNoeysIes ajl| wan-a|buls = |S "790'ST—9TT 'y Woly pabuel sazis ajdwes ‘go'>d = 4 "310N

890

120

€0

S¥'0

€€0

€¢0

8€0

€0

600

T€0

990 290
ANl
050  «£€0
g0 770
050  «'€0
810 k<0
ge0  49€0
ze0  «7€0
900 800
120 4620

890

920

€0

0€'0

§¢'0

8€0

S€°0

€10

8¢°0

990

€¢0

00

8€0

L20

0co

€€0

T€0

S¢0

20U Jo}}1q afe Jony
AddeH
v
pooyJoqybiaN
oM
ABiau3
uoieanp3
uoloejsires urewoq
UpeaH [eatsAud
UesH [eIusIN
UiesH |[e4an0
yieaH
uoieanp3
awoau|

sojyde Jbowaq

IS-SIMS  kddn  emoT 1

9100 5000
2000 2000
£00°0 £00°0

0 0
0v0°0 0v0°0
9200 9200
9100 910°0-

0 0
5000 5000
1700 1700~
9200 9200

[IssIMS|

soue BHIa

1D %S6

(#90°ET = N) uoibuiuse

STIMS

Rddn Mo

1D %S6

we1-olbuis

bl

‘uolBuIySeAA Ul 198V pUe ‘uonaejsies urewoq ‘yijeaH ‘solydelfowa ‘uoiloeysIesS a4l Usamiaq Suole|alio)

v alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2015 December 01.



Page 15

Cheung and Lucas

“(pa|1ey-0M1) Go'>d Je J3Y0 Yoes Woly
JuaIayp Apuedisiubis ale 1d1asgns e areys 10U op eyl 8Inseall aLwes ay) Joj sueaw ‘sniels JuswAoldwa pue snyels [eldew 104 “paindwod aJe sp s,usyod Yyarym yum dnoih uosuedwod syl ssjousp | ‘810N

92T 06% CIET YT 8eL  TIET Ireeno
€20 100 TT0 GeT 9%8+v 8§ 220 000 TIT0 T6T 9%8ZL 1SS pafojdwaun
61T %6V  6EL w1 %ovL  ovl ypekordw3
snyels JuwewAiodw3
150 €20 L0 LT %9V 2.2 620 100 ST0 oLT %seL ez paLLeN J8ASN
150 ¥YT0 €80 V€T Y&t TET €90 G20 vr0 6T  °889  6CT PaMopIAA
680 050 190 GE€T °vev 29T 150 €20 OF0 LT 969 29T  paiesedss/eolonid
STT  °eTS vl T6T  8SL  6YL JPeuIEN
sniess [ele
8T0 v00- L00 92T 98%v 0L 0T0 TT0- T00- 19T 6€L SOL 8lews
12T S67 809 69T 8L 09 $OlBN
opwo
ddn  JemoT p as N u Rddn Mo p as N u
1D %S6 1D %G6
uosiredwo) uos1iedwo)
SIMS wel|-a[buis

(¢1e'T = N) Avew oo

‘AuewiIg) Ul sneis JuswAojdw3 pue ‘snieis [elRA ‘18puas) Aq uonaejsnes )17 JO SuolleIneg pJepurlS pue ‘sues|y ‘sazis ajdwes

NIH-PA Author Manuscript

G 9lqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2015 December 01.



Page 16

Qual Life Res. Author manuscript; available in PMC 2015 December 01.

Cheung and Lucas

0 0 920~ 980~ €0 gzo- og0- LIE0- pes
%00 00~ av0 180  «V0 o050  zvo  L9Y0 Addey
1%0°0 100~ 0z0- 050- x3¢0-  pzo- peo- L6C0- PaLLIOA
5000 5000 170~ 180~ «£€0-  yzo- g0~ LCE0- Kibuy
£70°0 €700~ av0 180  «V0 o0 zvo  L9Y0 POOI [eJ3USD

S1OHY
2500 2500 S50 0 £SO o050 2o L9700 Buwysunold [edtbojoyoAsd
Bupg-|pM dluowepn3
620°0 620°0 oo 180  «¥0 g0 szo  LEE0 ainsiaT]
09T°0 09T°0 690 290 990 g0  gpo 050 awoou|
1800 180°0 s50 w0 «050 0 sgo LIPO SHOM
%00 00~ svo 980 LOP0  spy0  ovo  LSPO esH
uolesIes urewod
000 000 gz0 10 L8T0  gzo  zro  «£10 $S3USNONUAIISUOD
600 6700~ sTo w00  «0T0  ozo 600 4710 ssau|qeaslBy
5000 5000~ 820  8T0 80  gzo g0  AE¢O ssauuado
5800 S80°0- 020 010 LSO szo  sT0  L7C0 uolsIanenx3
600°0 6000~ szo- se0- «080-  yzo-  weo- L6C0- wsionoIneN
Afeucs id
900 900 ve0  zzo  «8¢0  gzo  gr0  .¢¢0 awoau|
5500 5500~ wo 180 90  op0 g0  ACVO UeaH B8N0
sojyde Jbowaq
[Is5sIMS|  IS-STIMS  seddn  JemoT] 1 eddn  emoT 1
80Us YA 1D %S6 1D %56
SIMS wey|-a(bus

(¢1e'T = N) Avew oo

‘AuewLIag) Ul $10a4) pue ‘Bulag-|[a/\\ dluowapn3 ‘uonaejsines ulewoq ‘Alljeuosiad ‘solydesbowa@ ‘uonae)sies ajl] usamiag suole|alio)
99|qelL
NIH-PA Author Manuscript

NIH-PA Author Manuscript NIH-PA Author Manuscript



Page 17

Cheung and Lucas

NIH-PA Author Manuscript

"2INSBaW UONR)SIeS 81| Wwal-a|Buls = |S "ZTET—0E. wols pabuel sazis ajdwes ‘o >d = 810N

¢v0'0 ¢000

S00°0 §00°0-
8000 800°0-
¢v0'0 ¢y0'0-

LT0-  [20-
110- T2¢0-
¢r0- 20—

£C0= oro-  szo-  LLC0-
90~ zro- ezo- 10

¥

10~ s00-  8T0- EVO-

90Ud Joy}1a abe oAy
Buoipn Buiyrewos
Asnojear

paweysy

[IssIMmsl  IS-SIMS

NV RHIA

oddn  lemoT

1D %S6
STIMS

1 Jlddn  moT 1

1D %S6
wel-elpus

(¢1€'T = N) Avew oS

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Qual Life Res. Author manuscript; available in PMC 2015 December 01.



