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Abstract
Objectives:  The present study examined measurement invariance (i.e., construct validity), response consistency (i.e., test–
retest reliability), and potential predictors of response consistency to the Health and Retirement Study (HRS) negative early 
life events questionnaire over two time points.
Method:  The study was based on the HRS psychosocial questionnaire, which is a U.S. nationally representative survey of 
individuals older than 50 years and their spouses of any age. Overall, 4,541 individuals older than 50 years were eligible to 
complete the questionnaire and responded to all four negative early life events items in 2008 and 2012.
Results:  Only partial invariance across the two time points was established (with three of the four loadings and two thresh-
olds remaining constant over time). For 20% of the sample, at least one item was inconsistently reported across waves. 
A positive response to a negative early life event item in 2008 was the most consistent predictor of response inconsistency 
over time.
Conclusions:  The measure of negative early life events has limited construct validity and test–retest reliability. Inconsistency 
is particularly high among those who had first endorsed an item. The use of this retrospective measure for the understand-
ing of age and aging should be considered with caution. Panel surveys might consider probing about early life events repeat-
edly to better address inconsistencies over time.

Keywords:  Confirmatory factor analysis—Epidemiology—Life events—Psychometrics—Recall—Reliability—Retrospective—Validity

Two related theories named cumulative advantages and 
disadvantages attempt to explain the important role of 
early life events over time (Dannefer, 2003). The main 
notion behind these theories is that the long-term effects 
of early life events increase inequality between individu-
als (O’Rand, 1996). Negative early life events have shown 
to impact one’s mental health (Lloyd & Turner, 2003; 
Shmotkin & Litwin, 2009), cognitive functioning (Brewster 
et  al., 2014), physical health (Danese & McEwen, 2012; 
Grundy & Holt, 2000), and even mortality risk (Giesinger 
et al., 2013).

Our current knowledge about the effects of nega-
tive early life events on older adults is largely derived by 
large-scale epidemiological surveys such as the Health and 
Retirement Study (HRS), the Survey of Health, Ageing and 
Retirement in Europe (SHARE), and others. Because most 
of these large-scale epidemiological surveys sample middle-
aged and older individuals and in light of the significance 
given to early life experiences in old age, there is a need 
to retrospectively assess early life experiences as part of 
these surveys. The life history interviews in the English 
Longitudinal Study of Ageing (ELSA) and SHARELIFE 
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(SHARE) were specifically developed to study early life 
events associated with late life outcomes as part of large 
epidemiological studies. The psychosocial questionnaire of 
the HRS also has a section on negative early life events. 
Unique to the HRS is the administration of identical sets 
of retrospective measures at two separate time points. This 
allows exploring discrepancies in retrospection across the 
two time points.

The present study capitalizes on the HRS repeated 
measurement of negative early life events to evaluate (a) 
measurement invariance over time, which is a form of 
construct validity that examines whether the same con-
struct is being measured in the same way over time, (b) 
response consistency, which provides information about 
test–retest reliability or the degree to which test scores and 
items are consistent over time, and (c) potential predictors 
of response consistency to early life events to identify the 
characteristics of those individuals who are more suscepti-
ble to response inconsistency. This provides a unique con-
tribution to current research, which has extensively relied 
on retrospective reports for the assessment of negative early 
life events in old age (Brewster et al., 2014; Logan-Greene, 
Green, Nurius, & Longhi, 2014), yet has failed to evaluate 
their psychometric properties among older adults. Given 
the factual nature of the negative early life events assessed 
(e.g., a year of school over again), response consistency is 
expected to be high. However, to date, the psychometric 
properties of the HRS negative early life events question-
naire and potential predictors of response consistency to 
these early life events items have not been assessed.

The HRS negative early life events questionnaire cap-
tures respondents’ retrospective reports of autobiographi-
cal memories. Autobiographical memories require “a move 
beyond representing what happened (i.e., episodic memory) 
to what happened to me” (Fivush, 2011). In contrast to 
episodic memory, which has a defined neurological struc-
ture, autobiographical memory is only partially dependent 
upon neurological processes as it is formed within social, 
cultural, cognitive, linguistic, and communicative con-
texts (Nelson & Fivush, 2004). Autobiographical memo-
ries serve functional goals to provide a sense of continuity, 
coherence, and meaning to one’s sense of self (Prebble, 
Addis, & Tippett, 2013) and as such, their validity and reli-
ability highly depend upon the various contexts in which 
they are produced (Heidegger, 2012). For instance, early 
life experiences that have received only limited attention 
in childhood, such as the family’s financial situation, are 
less likely to be remembered in adulthood, whereas experi-
ences that have received considerable attention and were 
discussed with other family members over the years, such 
as the death of a parent, are more likely to be remembered 
(Hardt & Rutter, 2004).

Although both young and old individuals have demon-
strated notable inconsistencies in their reports of autobio-
graphical memories (Langeland et  al., 2015), some have 
argued for an age-related decline in cognitive functioning, 

in general, and autobiographic episodic memory, in par-
ticular (Habermas, Diel, & Welzer, 2013). Research has 
shown that compared with younger adults, older adults 
demonstrate a general reduction in the retrieval of auto-
biographical memory (McDonough & Gallo, 2013). In 
addition, compared with younger adults, older adults are 
more likely to appraise autobiographical events positively 
(Schryer & Ross, 2014). This has been explained by the 
socioemotional selectivity theory, which suggests that as 
older adults age and perceive their lives as limited, they are 
more likely to focus on the positive, rather than on negative 
aspects of their lives in an attempt to better regulate their 
mood and avoid negative emotional experiences (Mather 
& Carstensen, 2005).

The emotional state of the respondent also plays a role 
in determining reports of early life events (Dohrenwend, 
2006). Individuals who have poorer mental health are more 
likely to report negative life events (Pachana, Brilleman, & 
Dobson, 2011). In support of this mood congruence theory 
(Bower, 1981), research has shown that individuals who 
experience a negative mood are particularly likely to report 
negative life events that are consistent with their gen-
eral negative affect (Dobson, Smith, & Panchana, 2005). 
Similarly, individuals who suffer from posttraumatic stress 
disorder are more likely to report additional traumatic 
events (Roemer, Litz, Orsillo, Ehlich, & Friedman, 1998). 
Yet, others have argued that individuals who suffered from 
trauma are less likely to report traumatic events due to 
shame, attempts to repress the traumatic events, or sim-
ply forgetting of the events (Hepp et al., 2006). A different 
study, however, that examined errors in reports of abuse 
has argued that these were primarily due to unreliability in 
reporting or forgetfulness rather than to systematic errors 
due to respondents’ affective state (Fergusson, Horwood, 
& Boden, 2011).

In addition to age and one’s emotional stage, gender dif-
ferences have been noted, with women being more likely 
to provide consistent reports of negative autobiographi-
cal events over time (Friedrich, Talley, Panser, Fett, & 
Zinsmeister, 1997). Ethnicity (Siddiqui, Mott, Anderson, & 
Flay, 1999) and education (Brener, Collins, Kann, Warren, 
& Williams, 1995) have also been associated with response 
consistency, with ethnic minorities and individuals of lower 
levels of education being more likely to respond inconsist-
ently over time, compared with whites or people of higher 
levels of education. This has been partially attributed to 
limited test-taking skills (Brener et al., 1995).

The nature of the event being probed also determines its 
future recall probability. Research has argued that negative 
events (e.g., a disease of a family member) are more salient 
than positive ones (e.g., high grades at school; Baumeister, 
Bratslavsky, Finkenauer, & Vohs, 2001). Yet, others have 
argued for exactly the opposite (Walker, Skowronski, & 
Thompson, 2003). Greater inconsistency has been docu-
mented with regard to less severe events, which could 
potentially be subject to interpretation (e.g., disease), 
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whereas more salient events (e.g., death) that universally 
are considered important are more likely to be consist-
ently reported (Langeland et al., 2015). When questions are 
ambiguous (e.g., using the term laid off as a euphemism for 
being fired) or negatively worded, inconsistency is higher 
(Dillman, Smyth, & Christian, 2014; Dohrenwend, 2006). 
For instance, being laid off as a musician who works on a 
monthly contract is likely very different from the experience 
of being laid off as a blue-collar worker, following a fac-
tory shut down (Dohrenwend, 2006). Related to this, when 
different events fall within a single category, responses are 
more likely to be inconsistent (intracategory variability). 
Hence, depending on one’s interpretation, being very sick 
can represent experiencing a severe heart attack or having 
the flu. Finally, more recent events are more likely to be 
remembered. This could partially explain the fall-off effect, 
namely the tendency to not report events that were previ-
ously endorsed (Pachana et al., 2011).

Although past research has noted numerous limitations 
associated with surveying autobiographical memories, 
to date, research has not specifically focused on the psy-
chometric properties of retrospective reports of negative 
early life events survey items by older adults. Because of 
the cognitive and affective changes that take place in old 
age (Charles, Mather, & Carstensen, 2003; McDonough 
& Gallo, 2013; Schryer & Ross, 2014) and because by 
definition, early life events assessed in old age occurred sev-
eral decades prior to the survey taking place and thus, are 
susceptible to inaccurate recall (Pachana et al., 2011), our 
current knowledge about retrospective reports of early life 
autobiographical memories made by adults or youth may 
not be generalizable.

The present study had three objectives. First, the study 
examined the measurement invariance of the negative 
early life events over two time points. Longitudinal invari-
ance could potentially provide evidence toward construct 
validity (Edwards & Wirth, 2009), as one would expect a 
measure of negative early life events to be invariant over 
time (i.e., the same construct is being measured over time). 
Next, response consistency on the negative early life events 
questionnaire over the two time points was assessed (i.e., 
test–retest reliability). This analysis examined whether indi-
viduals provide the same responses over time and whether 
specific items were particularly prone to response inconsist-
ency. Finally, potential predictors of response consistency 
were evaluated. This analysis identified the characteristics 
of certain individuals who were prone to response incon-
sistency. Both a direct model, in which all sociodemo-
graphic characteristics were entered simultaneously, and an 
indirect (mediated) model were examined.

The indirect model examined several hypotheses: (a) 
consistent with past research, which has shown an age-
related decline in cognitive functioning (Habermas et  al., 
2013), it was hypothesized that as people age their cog-
nitive functioning deteriorates, and this partially accounts 
for response inconsistency on the negative early life events 

questions; (b) based on the socioemotional selectivity 
theory (Mather & Carstensen, 2005), it was hypothesized 
that the effects of age on response inconsistency would be 
partially mediated by improved mood which occurs with 
increasing age. In the present study, depressive symptoms 
assessed over two time points were used as a proxy of 
changes in mood.

Alternatively, one can hypothesize that depressive symp-
toms and cognitive functioning are not mediators, but 
rather effect suppressors. Because age is associated with 
both impaired memory and better mood, it is possible that 
at similar high levels of depressive symptoms, older individ-
uals would be more inconsistent in their recall compared 
with younger adults. Because effect suppression and media-
tion are examined using the same statistical procedure, the 
term mediation is used throughout this article; and (c) given 
known gender, ethnic and educational differences in both 
cognitive functioning and mood (Cohen, Magai, Yaffee, & 
Walcott-Brown, 2005; Halpern, 2013; Kendler, Thornton, 
& Prescott, 2014) as well as in response consistency over 
time (Brener et al., 1995; Sauer, Auspurg, Hinz, & Liebig, 
2011), changes in cognitive functioning and mood (e.g., 
depressive symptoms) were examined as potential media-
tors of the relationship between these demographic char-
acteristics and response consistency over time. Figure  1 
provides a pictorial account of the hypothesized model.

Method

Participants
The study is based on the psychosocial questionnaire of 
the HRS. The HRS is a biannual longitudinal U.S. nation-
ally representative panel survey of individuals older than 
50  years and their spouses of any age. Blacks, Latinos, 
and residents of Florida are oversampled. The core ques-
tionnaire collects information about income, work, assets, 
health, and disability over a face-to-face or a phone 
administration. As of 2006, the HRS has added a self-
administered psychosocial questionnaire to a rotating 
50% of the core panel participants. The psychosocial 

Figure  1.  A conceptual model to account for response inconsistency 
over time. Full line represents the direct effects of independent vari-
ables on response inconsistency between 2008 and 2012. Dashed lines 
represent the indirect effects, which are potentially mediated through 
cognitive functioning and depressive symptoms assessed in 2010.  
All analyses were adjusted for covariates.
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questionnaire evaluates life satisfaction, subjective well-
being, and life circumstances. The present study is based 
on the 2008 and 2012 data, which represent a longitu-
dinal panel of individuals who completed two waves of 
the psychosocial questionnaire. Data concerning cognitive 
functioning and depressive symptoms collected in 2008 
and 2010 were used to model changes in cognitive func-
tioning and mood as hypothesized by the indirect model 
outlined in Figure 1.

In 2008, 8,296 individuals were eligible to complete the 
psychosocial questionnaire. Of these individuals, 6,857 
(82.6%) completed and returned the questionnaire and 100 
(1.2%) completed by phone with an interviewer. Not included 
are 116 (1.3%) individuals who were not assigned to the psy-
chosocial questionnaire and completed it and 1,234 (14.9%) 
individuals who did not return the questionnaire. In 2012, 
10,079 individuals were eligible to complete the questionnaire. 
Of these individuals, 7,306 (72.4%) completed the question-
naire by mail, 24 (0.2%) by phone with an interviewer, 82 
(0.8%) had the questionnaire completed by another person, 
and 2,668 (26.5%) did not return the questionnaire.

The present study concerns those individuals, older than 
50 years in 2008, who were eligible to complete both waves 
of the psychosocial questionnaire (2008 and 2012)  and 
provided responses to all four questions concerning nega-
tive early life events (n = 4,541). See Table 1 for character-
istics of the baseline sample and differences between those 
who responded to all four negative early life events items in 
both waves and those who did not (n = 1,820). Compared 
with those who did not respond to both waves, those who 
responded to both waves were significantly younger, more 
educated, less depressed, of better cognitive functioning 
and more likely to be white.

Measures

Negative Early Life Events
As part of the psychosocial questionnaire, respondents 
were asked, using a yes/no response format, whether 
before the age of 18 (a) they had to do a year of school 
over again; (b) they had trouble with the police; (c) either 
parent drank or used drugs so that it caused problems 
in the family; and (d) they were physically abused by 
either parent (Krause, 2004). A  consistent response was 
defined as providing the same response to the same item 
across the two waves (2008 and 2012; consistent  =  1; 
inconsistent = 0).

Demographic Information
Age (in years), gender, years of education, and ethnic origin 
(white vs minority) were gathered based on self-report as 
part of the core interview.

Depressive Symptoms
The Center for Epidemiological Studies Depression scale 
(CES-D; Geisser, Roth, & Robinson, 1997) was used as 

part of the core interview to assess depressive symptoms, on 
eight items, using a yes–no response format. After reverse-
coding appropriate items, a total score was calculated. 
Range was between 0 and 8, with a higher score indicating 
greater depressive symptoms (α2008 = .81; α2010 = .79). The 
eight-item CES-D has shown to be of internal consistency 
and factor structure which are comparable to prior ver-
sions of the CES-D (Steffick, 2000). In the present study, 
depressive symptoms assessed in 2008 and 2010 were used 
to model changes in older adults’ mood.

Cognitive Functioning
A composite cognitive functioning score was constructed 
based on four cognitive tasks in the core questionnaire: (a) 
an immediate word recall task: respondents were presented 
with a list of 10 nouns, which they were asked to spon-
taneously repeat; (b) a delayed verbal memory task: after 
5 minutes of engaging in other tasks, respondents were 
asked to repeat the list of nouns previously presented to 
them; (c) serial seven: respondents were asked to subtract 
seven from one hundred and continue subtracting seven 
from each subsequent number for five trials; and (d) back-
ward count: respondents were asked to count backwards 
from a certain number (Fisher, Hassan, Rodgers, & Weir, 
2013). A sum score was calculated with a range between 0 
and 26 (a higher score indicates better cognitive function-
ing; α2008 = .65; α2012 = .64). In the present study, cognitive 
functioning assessed in 2008 and 2010 was used to model 
changes in cognitive functioning.

Analysis

Assessment of Measurement Invariance
To assess measurement invariance, a series of hierarchically 
nested confirmatory factor analysis models was examined. 
First, a unidimensional construct was assessed based on 
past research (Krause, 2004). Next, metric invariance was 
examined (Horn & McArdle, 1992) by setting loadings 
of like-indicators to be equivalent across the two waves. 
Finally, thresholds (given the categorical nature of indica-
tors) of like-indicators across the two waves were set to be 
equivalent (i.e., scalar invariance).

Analyses were nested and sequential, with each compar-
ison being contingent upon invariance established in previ-
ous less stringent steps of analysis. The difference between 
a more restricted (a model which imposes invariance) and 
a less restricted model was determined by comparing the fit 
indices. If the difference between the two models was non-
significant, the more parsimonious model which employed 
invariance constrains was accepted (Vandenberg & Lance, 
2000).

MPlus7 (Muthén & Muthén, 1998–2012) was used for 
data analyses. This program has the advantage of work-
ing with categorical indicators. Weighted least square mean 
variance estimation (WLSMV) was used due to the categor-
ical nature of the indicators. The following goodness-of-fit 
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statistics are reported: chi-square statistic, comparative 
fit index (CFI), and root mean squared error (RMSEA). 
CFI that exceeds .95 (Hu & Bentler, 1995) and RMSEA 
below .08 (Musil, Jones, & Warner, 1998) are indicative 
of an acceptable model fit. Because WLMSV was used, 
DIFFTEST command and SAVADATA function in Mplus 
were employed to compare differences in χ2 across nested 
models.

Assessment of Response Consistency
The degree of response consistency was evaluated sepa-
rately for each of the items. Kappa statistics were calcu-
lated as indicators of interrater agreement (in the present 

study, agreement across the two waves). Complete agree-
ment is represented by a kappa of 1, and a kappa of 0 
indicates agreement equivalent to chance. Although rules 
of thumb are available to estimate the size of the kappa 
statistics, the prevalence (i.e., the degree in which the pro-
portion of agreement on positive classification differs from 
agreement on negative classification), bias (i.e., the extent 
to which raters disagree on the proportion of positive 
vs negative cases), maximum attainable kappa (i.e., the 
greatest possible agreement given the proportion of posi-
tive and negative values by each rater; marginal totals), 
and the 95% confidence interval (95% CI) of the kappa 
are provided to better contextualize the findings (Sim & 

Table 1.  Baseline Sample Characteristics and Correlations

Incomplete  
data on early  
life events  
(n = 1,820)

Data on early  
life events  
available in  
both waves  
(n = 4,541) p value 1 2 3 4 5 6 7 8 9

1. �A year of school  
over again  
before 18 (yes)

758 (16.7%)

2. �Trouble with  
the police before  
18 (yes)

228 (5.0%) .10**

3. �Drinking or 
drugs cause 
family problems 
before 18 (yes)

735 (16.2%) .06** .12**

4. �Physically  
abused by  
parents before  
18 (yes)

338 (7.4%) .03 .10** .20**

5. �Age (years),  
mean (SD)

69.3 (10.5) 68.2 (8.8) <.001 .02 .09** .10** .10**

6. �Woman,  
frequency  
(percentage)

1,058 (58.1%) 2,759 (60.8%) .05 .16** .20** −.02 −.05** −.06**

7. �Education  
(years),  
mean (SD)

11.9 (3.8) 12.8 (2.9) <.001 .19** −.01 .01 .01 −.10** −.06**

8. �White, frequency 
(percentage)

1,125 (61.8%) 3,568 (78.6%) <.001 −.03 −.01 .03 .04** −.10** .05** −.18**

9. �Number of  
depressive 
symptoms  
(0–8), median  
(interquartile 
range)

1.00 (0.00–3.00) 0.00 (0.00–2.00) <.001 −.07** .001 −.06** −.10 −.06** .11** −.20** .09**

Cognitive  
functioning  
(0–26), mean (SD)

12.1 (4.7) 13.9 (4.1) <.001 .20*** −.01 −.02 −.01 −.16** .09** .41** −.23** −.21**

Notes: Chi-square analyses were conducted for categorical variables, Wilcoxon tests for skewed variables, and t-test analyses for continuous variables with a 
normal distribution.
**p < .01. ***p < .001.
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Wright, 2005). These analyses were conducted using Stata 
13 (StataCorp, 2013).

Direct Predictors of Response Consistency
To identify predictors of response consistency, four logistic 
regression analyses were conducted with response consist-
ency of each of the negative early life events as an outcome. 
Sociodemographic predictors, cognitive functioning, and 
depressive symptoms gathered in 2008 were entered simulta-
neously into the models. The response provided to the respec-
tive negative early life events item in 2008 was also entered 
into the model as a potential predictor, given the tendency 
of respondents to not report events which were previously 
endorsed (Pachana et al., 2011). This analysis was conducted 
using Stata 13 (StataCorp, 2013). In an additional sensitivity 
analyses, a composite memory score (consisting of the meas-
ures of immediate and delayed recall) was used instead of the 
more general measure of cognitive functioning. In addition, 
age was dichotomized to represent individuals older than 
85 years versus individuals younger than 85 years.

Indirect Predictors of Response Consistency
A mediation analysis was conducted to identify whether 
changes in depressive symptoms or cognitive functioning 
assessed in 2008–2010 mediated the relationship between 
age, gender, education, or ethnicity (assessed in 2008) and 
response consistency over the two time periods (assessed 
in 2008–2012). Mediation was evaluated using a boot-
strapping method with n = 5,000 resamples of the data to 
estimate the indirect effect in each sample and to obtain 
95% CI (Kenny, 2013). Point estimates of indirect effects 
are considered significant when zero is not within the 
95% CI. Mediation analysis was conducted using MPlus7 
(Muthén & Muthén, 1998–2012). The advantage of using 
a path analysis over conventional logistic regression analy-
ses is that the entire model proposed in Figure 1 is exam-
ined simultaneously. In an additional sensitivity analysis, 
a composite memory score (immediate and delayed recall) 
was used instead of the more general measure of cognitive 
functioning.

To account for the large sample size, a significant value 
of p less than .01 was used throughout all analyses.

Results

Assessment of Measurement Invariance
Measurement invariance was based on confirmatory fac-
tor analysis for categorical variables. The unidimensional 
construct of the negative early life events was established 
for each time period. To account for dependency over 
time, the two latent factors of negative early life events 
(assessed in 2008 and 2012)  were allowed to correlate 
and the residual errors of respective indicators across 
the two waves were also allowed to correlate (e.g., the 
residual error of a year of school over again assessed in 
2008 and in 2012). This resulted in an adequate model 

fit (CFI  =  .99, RMSEA 95%CI  =  0.03[0.02–0.03], 
χ2[df] = 63.3[15]). This analysis established that the pat-
tern of loadings was invariant over the two waves (Horn 
& McArdle, 1992).

Next, all respective loadings across the two time periods 
were set to be equal. Equivalence implies that the indica-
tors are related similarly to the latent factor (e.g., overall 
negative early life events) over the two measurement points 
and that the construct has the same meaning over time. 
This model resulted in an adequate fit that was not sig-
nificantly worse than the unrestricted model (CFI  =  .99, 
RMSEA 95% CI = 0.02[0.02–0.03], χ2[df] = 69.7[19]; ∆ 
χ2[df] = 4.3[4], p = .37).

Finally, all respective thresholds were set to be equal 
across time periods. This implied that the proportions of 
endorsement of like-indicators were equivalent across the 
two waves, given the same levels of the latent construct. 
However, this model resulted in a fit that was signifi-
cantly worse than the less restricted model that assumed 
only loading invariance (CFI = .99, RMSEA 95% CI = .03 
[0.02–0.03], χ2[df] = 96.8[23]; ∆ χ2[df] = 47.8[4], p < .001).

The increasing size of the thresholds over time 
(τ1T1 = 1.00, τ2T1 = 1.89, τ3T1 = 1.33, τ4T1 = 1.89; τ1T2 = 1.10, 
τ2T2  =  1.99, τ3T2  =  1.39, τ 4T2  =  1.95) suggested that over 
time, individuals were less likely to endorse all four items, 
under a comparable latent construct.

Based on the modification indices, partial invariance 
was tested by freeing the threshold of item 1 (a year of 
school over again). However, the model remained signifi-
cantly worse than the metric invariance model (CFI = .99, 
RMSEA 95% CI = 0.03[0.02–0.03], χ2[df] = 82.2[22]; ∆ 
χ2[df] = 19.9[3], p < .001).

To further test for partial invariance that would allow 
for a meaningful comparison of mean scores over time 
(Edwards & Wirth, 2009), the loading of one indicator 
was freed (drinking or drug problems in the family) and 
two thresholds were allowed to vary over time (a year of 
school over, drinking or drug problems in the family), this 
resulted in an adequate model fit that was nonsignificantly 
worse than the baseline model (CFI =  .99, RMSEA 95% 
CI = 0.03[0.02–0.03], χ2[df] = 75.20[20]; ∆ χ2[df] = 9.9[5], 
p = .08).

Assessment of Response Consistency Over Two 
Time Points

Table 2 describes response consistency to each of the four 
items across the two waves. For 20% of the sample, at least 
one item was inconsistently reported across the two waves. 
Between 27.5% (a year of school over again) and 46.9% 
(trouble with the police) of those who said “yes” in 2008, 
responded “no” to the same question in 2012. Among those 
who stated “no” in 2008, between 1.6% (trouble with the 
police) and 3.9% (drinking or drugs) stated “yes” to the 
same question in 2012. Overall, between 7.8% (drinking or 
drugs) and 3.8% (trouble with the police) of the responses 

D
ow

nloaded from
 https://academ

ic.oup.com
/psychsocgerontology/article-abstract/72/5/901/2632074 by Bar-Ilan U

niversity Library,  liat.ayalon@
biu.ac.il on 10 D

ecem
ber 2019



907Journals of Gerontology: SOCIAL SCIENCES, 2017, Vol. 72, No. 5

were inconsistent across the two waves. In interpreting the 
moderate kappa statistics obtained, it is important to keep 
in mind the moderate-to-high prevalence (i.e., the degree 
in which the proportion of agreement on positive classi-
fication differs from agreement on negative classification) 
and low bias (i.e., the extent to which raters disagree on 
the proportion of positive vs negative cases) found. This is 
because when there is a high prevalence index or when bias 
is low, kappa is lower (Sim & Wright, 2005).

Direct Predictors of Responses Consistency 
Over Time

Table 1 outlines the baseline correlation matrix among the 
variables. Although most correlations were significant, all 
were low to moderate. To identify predictors of response 
consistency, four logistic regression analyses were con-
ducted with response consistency of each of the negative 
early life events as an outcome. Sociodemographic predic-
tors, cognitive functioning, and depressive symptoms gath-
ered in 2008 were entered simultaneously into the models. 
The response provided to the respective negative early 
life events item in 2008 was also entered into the model 
as a potential predictor (see Table 3). Younger age, more 
years of education, white ethnicity, better cognitive func-
tioning, and a “no” response to the question regarding “a 
year of school over again” were all associated with a con-
sistent response to this item over the two waves. Women 
as opposed to men and individuals who said “no” to the 
question regarding “trouble with the police” were more 

likely to be consistent in their response to this item. More 
years of education and a “no” response to the item “drink-
ing or drugs caused family problems” were associated with 
a greater response consistency to this item. Better cognitive 
functioning and a “no” response to the item “physically 
abused by parents” predicted a more consistent response 
to this item over the two waves. In additional sensitiv-
ity analyses, a composite score of immediate and delayed 
recall was used as an indicator of memory functioning, 
instead of the more general indicator of overall cognitive 
functioning. In addition, age was categorized to represent 
individuals older than 85  years and individuals younger 
than 85 years. Results remained consisted and are avail-
able upon request.

Indirect Predictors of Response Consistency 
Over Time

Using bootstrapping technique, a mediation model was 
applied to test whether changes in cognitive functioning or 
depressive symptoms (assessed in 2008 and 2010)  medi-
ated the relationship between age, gender, education, or 
ethnicity (assessed in 2008) and response consistency over 
the two time points (assessed in 2008–2012). There was no 
evidence for mediation. In an additional sensitivity analy-
sis, a composite score of immediate and delayed recall was 
used as an indicator of memory functioning, instead of 
the more general indicator of overall cognitive function-
ing. Results remained consisted. These results are available 
upon request.

Table 2.  Response Consistency to the Negative Early Life Events Questionnaire Across the Two Waves (N = 4,541)

A year of  
school over  
again before 18

Trouble with 
the police 
before 18

Drinking or drugs  
cause family  
problems before 18

Physically abused  
by parents before 18

Yes in 2008 758 (16.7%) 228 (5.0%) 735 (16.2%) 338 (7.4%)
Yes in 2012 653 (14.4%) 191 (4.2%) 683 (15.0%) 308 (6.8%)
Yes in 2008 and No in 2012a 209 (27.6%) 107 (46.9%) 202 (27.5%) 123 (36.4%)
No in 2008 and Yes in 2012b 104 (2.7%) 70 (1.6%) 150 (3.9%) 93 (2.2%)
Overall inconsistent 313 (6.9%) 177 (3.8%) 352 (7.8%) 216 (4.7%)
Overall consistent 4,228 (93.1%) 4,364 (96.1%) 4,189 (92.2%) 4,325 (95.2%)
Prevalence .69 .91 .69 .86
Bias .02 .01 .01 .01
Kappa (95% CI) .74 (.71–.77) .56 (.49–.62) .71 (.68–.74) .64 (.59–.69)
Maximum possible kappa 
given the observations and 
marginal frequency

.91 .91 .96 .95

Observed kappa as the  
proportion of maximum  
possible kappa

.81 .61 .74 .67

Notes: Consistency was defined as providing the same response to like items across both waves; prevalence represents the degree in which the proportion of agree-
ment on positive classification differs from agreement on negative classification. Bias represents the extent to which raters disagree on the proportion of positive 
or negative cases. 95% CI = 95% confidence interval; maximum kappa represents the greatest possible agreement given the proportion of positive and negative 
values by each rater (e.g., marginal totals).
a% out of “Yes” responses in 2008.
b% out of “No” responses in 2008.
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Discussion
Given the substantial interest in cumulative advantages and 
disadvantages as predictors of late life outcomes (DiPrete 
& Eirich, 2006), the growing number of studies that rely on 
retrospective reports for the understanding of late life out-
comes, and the limited knowledge about the validity and 
reliability of the report of negative early life events by older 
adults, the present study is highly important.

An unexpected finding of the present study is that the 
measurement model achieved only partial invariance over 
time. Although, the meaning assigned to the items remained 
similar over time, at equal levels of the latent construct 
(e.g., negative early life events) individuals were less likely 
to endorse all four items in the second measurement point. 
This questions the construct validity of this measure.

As many as 20% of the sample provided an inconsist-
ent response with regard to at least one of the four items 
examined over the two-time period of this study. A notable 
finding of the present study is the tendency to acknowledge 
negative early life events when first asked but to not report 
these events upon the second evaluation, 4 years later. For 
instance, as many as 46.9% of those who reported having 
trouble with the police before the age of 18 in 2008 denied 
having trouble in 2012. On the other hand, only 1.6% of 
those who denied having trouble in 2008 changed their 
response and reported trouble in 2012. A similar trend was 
evident for all four items. Although the questions about 
doing a year of school over again and alcohol or drug prob-
lems in the family resulted in “only” a little over one quar-
ter of respondents changing their response from “yes” to 
“no” over the two time periods, this still represents a sub-
stantial inconsistency that should be taken into account.

Given the very clear direction of inconsistency, from 
endorsing the existence of an event in 2008 to its denial in 

2012, inconsistency does not reflect a random error on the 
part of respondents, but rather a trend which goes in line 
with the limited ability of the scale to achieve scalar invari-
ance (i.e., item thresholds were found to be inequivalent 
over time). These findings are consistent with past research 
exploring lifetime substance abuse among youth (Fendrich 
& Vaughn, 1994) and childhood sexual abuse among indi-
viduals older than 40 years (Langeland et al., 2015).

To account for the negation of previously endorsed 
responses, authors have suggested that over time, soci-
ety has adopted a more negative approach toward drug 
use, which has led respondents to deny their past activity 
(Fendrich & Vaughn, 1994). The relatively short follow-
up period (4 years) and the age of respondents (older than 
50 years) in the present study make it unlikely for respond-
ents to have become aware of the negative connotation of 
these events only in 2012. Hence, although it is possible 
that shame and stigma have motivated respondents’ denial 
of events they had previously acknowledged, it remains 
unclear, why the events were acknowledged in the first 
place, as one would expect greater comfort and openness 
upon the second administration.

The findings point to specific population groups that 
are more likely to provide inconsistent responses over time. 
Consistent with past research (Sauer et al., 2011), individu-
als of lower levels of education were more likely to provide 
inconsistent responses on two of the four negative early 
life events items. In addition, individuals of lower levels of 
cognitive functioning were more likely to be inconsistent 
in their reports on two of the items, suggesting that forget-
fulness or unintentional mix-up of events could potentially 
account for some response inconsistency. It also is possible 
that the provision of inconsistent responses by individu-
als of lower levels of education or lower cognitive func-
tioning is due to poor test-taking skills that hamper their 

Table 3.  Predictors of Consistent Responses to the Negative Early Life Events Items Across the Two Waves

Consistent response  
to the item: “A year  
of school over again 
before 18”

Consistent response 
to the item: “Trouble 
with the police 
before 18”

Consistent response 
to the item: “Drinking 
or drugs cause family 
problems before 18”

Consistent response to the 
item: “Physically abused 
by parents before 18”

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Age, years 0.97***(0.96–0.99) 1.02 (0.99–1.05) 1.02 (1.00–1.03) 1.01 (1.00–1.03)
Gender (men reference) 1.37 (1.04–1.08) 2.80***(1.03–4.26) 1.34 (1.05–1.71) 0.95 (0.69–1.33)
Education, years 1.09*** (1.04–1.14) 1.04 (0.97–01.12) 1.09***(1.04–1.14) 0.96 (0.91–1.02)
Ethnicity (minority group reference) 1.89*** (1.40–2.55) 0.75 (0.47–1.21) 1.06 (0.78–1.42) 0.99 (0.67–1.47)
Depressive symptoms (0–8) 0.93 (0.87–0.99) 0.95 (0.86–1.05) 0.94 (0.88–0.99) 0.91 (0.85–0.98)
Cognitive functioning (0–26) 1.09*** (1.05–1.13) 1.02 (0.97–1.07) 0.99 (0.96–1.02) 1.10*** (1.05–1.15)
A “no” response to the  
relevant negative life event  
item (“yes” reference)

1.82*** (1.70–1.95) 2.48*** (2.25–2.73) 1.73*** (1.63–1.83) 2.21*** (2.04–2.40)

−2 Log likelihood 1,648.9 952.1 2,060.0 1,287.1

Notes: Consistent response = 1; inconsistent response = 0. p value <.01 is used as a criterion for statistical significance. Four simultaneous logistic regression 
analyses were conducted.
***p < .001.
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adequate participation in research studies. Alternatively, it 
is possible that certain events, such as a year of school over 
again, which are likely more prevalent among individuals 
of lower levels of education or of lower cognitive func-
tioning (Stern, 2006) are also less likely to be endorsed on 
subsequent assessment, reflecting the general tendency to 
negate responses that were previously endorsed. Moreover, 
compared with minorities, white respondents were more 
likely to provide a consistent response to the item “a year of 
school over again” suggesting that this item might be par-
ticularly susceptible to systematic inconsistency by certain 
population groups (e.g., minorities, individuals of lower 
levels of education, individuals of lower levels of cognitive 
functioning, and older individuals).

In accordance with past research (Siddiqui et al., 1999), 
compared with men, women were more likely to be consist-
ent over time on the item which assessed trouble with the 
police. Given the fact that gender differences were found 
only on this item, which is more often endorsed by men 
(Kendler et al., 2014), it is possible that these gender dif-
ferences reflect a general tendency to decline a positive 
response in subsequent assessment waves. Finally, in con-
trast to research on age differences in autobiographical 
memories of negative events (Boals, Hayslip Jr, & Banks, 
2014), age was a predictor of response consistency on only 
one of the four items assessed (a year of school over again).

In addition to direct predictors of inconsistency, an indi-
rect (mediation) model was examined. In contrast to the 
mediation hypotheses, changes in depressive symptoms (i.e., 
mood) or in cognitive functioning did not mediate the rela-
tionships between sociodemographic variables and response 
consistency over time. The findings do not provide support 
to the mood congruence hypothesis (Knight, Maines, & 
Robinson, 2002) nor to the hypothesis regarding cognitive 
changes as predictors of response inconsistency. The fact 
that response consistency was evaluated over a relatively 
long period of 4 years could potentially account for these 
findings. Possibly, the role of cognitive functioning or mood 
is enhanced when measurements occur in closer proximity.

When interpreting the findings it is important to 
remember that autobiographical memory is different form 
episodic memory and is not only a product of one’s cog-
nitive functioning (Fivush, 2011). Instead, autobiographi-
cal memory is highly context dependent and represents an 
attempt to provide meaning and coherence to one’s sense 
of self (Nelson & Fivush, 2004). It is highly possible that 
the present study has failed to examine the various contexts 
that account for the production of autobiographical memo-
ries as part of a panel survey. These contexts could be at 
the macrolevel, such as societal changes in norms or values 
over time, or at the microlevel, such as implicit or explicit 
attempts to present oneself in a certain way. Related to this 
is the fact that the mechanisms that account for conscious 
report versus unplanned recall of retrospective events are 
likely quite different, but the present study did not distin-
guish between the two.

Despite its strengths and significance, the study has sev-
eral limitations that should be addressed. First, in the HRS 
version, the negative early life events questionnaire con-
tains only four highly diverse items. Whereas, being sexu-
ally abused by one’s parent/s is no doubt a traumatic event, 
doing a year of school over again may or may not be a trau-
matic or even a negative event, as this highly depends on 
one’s interpretation. Moreover, an item such as trouble with 
the police can be interpreted differently by different people 
and might be better answered using a continuous rather 
than a yes/no dichotomous response format. Similarly, the 
interpretation of repeating a year of school might be dif-
ferent among those who have had very few years of educa-
tion compared with those with many years of education 
or among individuals of different cohorts. How events are 
recalled depends on their salience and interpretation by the 
individual. Hence, the response to these items is likely quite 
subjective. The events assessed are also highly variable with 
regard to their prevalence and are all negative in nature. 
Past research has argued that the salience, valence (e.g., 
positive, neutral, or negative), and prevalence of the event 
impact the consistency of retrospective reports (Hardt & 
Rutter, 2004). Asking about less ambiguous, more salient 
retrospective items could have resulted in more consistent 
responses over time. Finally, the absence of factual informa-
tion about the events assessed further hampers the ability 
to corroborate the reports. The reliance on a measure of 
depressive symptoms as a proxy of mood changes (in the 
absence of a more appropriate scale) and the absence of a 
measure of autobiographical memory are additional limita-
tions of this study.

It also is important to take into account the fact that 
a large number of respondents did not complete the early 
life event measure on both time points. The characteris-
tics of those who did not complete the measure during 
the second time point also predicted response inconsist-
ency, when both time points were completed. For instance, 
being a minority was associated with not responding to 
the second wave, but, if the measure was completed in the 
two measurement points, being a minority was associated 
with responding inconsistently. Hence, it is likely that the 
findings provide a conservative estimation of inconsistency 
and its predictors.

Because the HRS is such an influential survey with 
international offspring in almost every continent and gen-
erations of researchers who capitalize on the high-quality 
data provided by this panel survey, the use of cognitive 
interviews (Fisher & Geiselman, 1992) to better under-
stand respondents’ interpretations of these items as well 
as reasons for inconsistent responses over time is likely to 
provide invaluable information to the growing industry of 
large-scale epidemiological studies worldwide.

The findings suggest that the construct validity of the 
HRS negative early life events measure is limited, given its 
only partial measurement invariance over time. A consider-
able segment of the sample did not provide a consistent 
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response to at least one of the four items over the 4-year 
period, thus indicating limited test–retest reliability. 
Inconsistency was most consistently related to the actual 
response provided during the first assessment. Hence, fur-
ther use of these retrospective survey questions to evalu-
ate negative early life events among older adults should be 
viewed with caution, and a more critical discussion of the 
role of early life events in late life should take into account 
the potential inconsistent response style found among one 
fifth of the HRS sample in the present study.

Researchers who wish to explore the role of early life 
events over time might employ several means. First, at least 
some of the events, such as problems with the police or 
doing a year of school over again, could be corroborated 
against actual records. Even though obtaining these records 
might be time consuming, given the level of inconsistency 
found in the present study, such an evaluation is highly 
desirable. Relying on longitudinal studies that assess indi-
viduals over a longer time period might also be useful. For 
instance, the Wisconsin Longitudinal Study allows corrob-
orating retrospective reports made in later life with reports 
made in adolescence.

In addition, asking about the same events in different 
waves might be useful as the different responses provided 
could be used for sensitivity analysis to evaluate the poten-
tial role of response inconsistency. Finally, past research has 
shown that unambiguous negative events, such as the death 
of a parent or a divorce, are more likely to be endorsed 
consistently compared with more ambiguous events, such 
as illness or separation (Hardt & Rutter, 2004). Therefore, 
researchers who wish to explore the role of negative early 
life events might wish to focus on these less ambiguous 
events.

Of note is the fact that most survey panels treat 
responses about early life events as completely valid and 
reliable and make no attempt for further queries. As a 
result, respondents are asked about early life events only 
once during the lifetime of the survey, making it impossible 
to evaluate consistency over time. It is important for panel 
surveys to incorporate some of the lessons learnt in the 
field of social or cognitive psychology that address auto-
biographical memory as different from episodic memory 
and as reflecting a variety of contextual influences in addi-
tion to factual events. This will help to sway current survey 
panel research from its positivistic approach to panel sur-
veys as the source of “true factual knowledge” to a more 
balanced approach. Such an approach should accept the 
fact that even clear questions, which nonequivocally have 
only two possible responses, such as doing a year of school 
over again, could potentially result in substantial incon-
sistency over time.
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