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Abstract

The current study investigated how participant aging may influence mode effects, wherein
individuals report less negative and more positive psychosocial functioning with data collection
modes that have greater (vs. less) direct contact with interviewers (e.g., in-person interviews vs.
telephone interviews). Using two longitudinal datasets, the Later Life Study of Social Exchanges
(LLSSE) and Swedish Adoption/Twin Study of Aging (SATSA), we tested how mode effects may
vary with cohort (baseline age differences) and maturational development (longitudinal change).
In Study 1, LLSSE participants (65-90 years old) completed in-person and telephone interviews
assessing negative and positive aspects of psychosocial functioning across two years. The data
collection mode with greater direct contact with interviewers (in-person interviews) was
associated with reporting less negative and more positive psychosocial functioning compared to
the mode with less direct contact (telephone interviews). These mode effects were more
pronounced with older baseline age, but only for the negative psychosocial measures. Mode
effects also became stronger over time for reports of negative affect. In Study 2, SATSA
participants (38—-86 years old) completed mailed questionnaires and questionnaires collected in-
person that assessed depressive symptoms and positive affect across 18 years. Consistent with
Study 1, participants reported fewer depressive symptoms and more positive affect with greater
(vs. less) direct contact with interviewers (questionnaires collected in-person vs. mailed
questionnaires). For reports of depressive symptoms, but not positive affect, mode effects were
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more pronounced with age and time. Together, the results underscore how mode effects may
contribute to inconsistent findings in the socioemational aging literature.

Keywords

Data collection method effects; social desirability; affective well-being; socioemotional
development; depression

Rapid population aging projections in developed nations (see review by Christensen,
Doblhammer, Rau, & Vaupel, 2009) have motivated scientists to better understand age-
related changes in psychosocial functioning (e.g., depression, affective well-being, social
interactions). Accordingly, predominant research approaches rely on participant self-reports.
Although researchers have long recognized mode effects, wherein data collection modes
with greater (vs. less) direct contact with interviewers elicit less negative and/or more
positive (desirable) self-reports from participants, these effects have often been overlooked
in the socioemotional aging literature (see review by Richman, Kiesler, Weishand, &
Drasgow, 1999). The mere existence of age-related changes in mode effects, however,
would mean that studies employing different data collection modes can obtain different
trajectories of socioemotional aging (e.g., blunted decline or more favorable functioning
with age using modes that involve greater direct contact with interviewers). Age differences
in mode effects may therefore be contributing to inconsistent results across studies in the
socioemotional aging literature. Thus, the main purpose of the current study was to
investigate a methodological question regarding whether age differences and longitudinal
age changes exist in mode effects on self-reports of psychosocial functioning, and if so, to
consider its implications when interpreting the socioemotional development literature.

Effects of Data Collection Mode on Participant Self-Reports of

Psychosocial Functioning

Much of the literature on psychosocial functioning is based on self-reported data. Although
self-reports can provide insights into participants’ experiences, they may also be susceptible
to response biases. One type of response bias, referred to as mode effects, arises when
participants report more favorable psychosocial functioning with data collection methods
that involve greater (vs. less) direct interviewer contact, such as when comparing in-person
interviews to telephone interviews. For example, when in greater direct contact with
interviewers, participants report less negative outcomes, such as less severe injuries (Hoher,
Bach, Munster, Bouillon, & Tiling, 1997), less hazardous drinking behaviors (Gmel, 2000),
and are less likely to report an abortion and illicit drug use (see review by Tourangeau &
Smith, 1996), compared to other individuals who answer the same questions with less direct
interviewer contact. These mode effects also apply to the reporting of more positive
psychosocial functioning, such as church attendance (Presser & Stinson, 1998) and voting
behaviors (Voogt & Saris, 2005). General response biases are attributed to participants’: (a)
abilities (e.g., level of introspection, cognitive capacities) and/or (b) willingness to report on
psychosocial experiences (e.g., frankness, motivation to disclose personal information; cf.
Nunnally, 1978). Although both of these factors may vary across modes and contribute to
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different reports across modes, researchers have argued that mode effects are primarily due
to participants’ reduced willingness to report poor functioning in modes with greater direct
interviewer contact, given that these modes entail a stronger risk of (negative) personal
evaluation and higher demand characteristics (e.g., Bowling, 2005; Kreuter, Presser, &
Tourangeau, 2008).

The Role of Participant Aging on Mode Effects

The available evidence suggests that participant willingness to report poor psychosocial
functioning may decrease with age, and this effect may be exacerbated with data collection
modes involving greater direct interviewer contact. Three inter-related factors may
contribute to age differences in mode effects: (a) cohort differences in willingness to
disclose poor psychosocial functioning, (b) age-related increases in the prioritization of
socioemotional goals, and (c) age-related increases in socially desirable responding.

First, there may be age differences in mode effects given that individuals born in
Westernized countries in the early twentieth century were socialized to “keep a stiff upper
lip” and refrain from sharing social and emotional problems (Bennett, 2007). These cohort
effects would therefore predict that older individuals are generally less willing to report poor
psychosocial functioning. Additionally, age differences in mode effects may be partly
influenced by developmental changes wherein socioemotional concerns, such as maintaining
high levels of emotional well-being and social harmony, take on greater importance across
adulthood and become central to older adults’ motivational strivings (Carstensen,
Isaacowitz, & Charles, 1999; Riediger, Schmiedek, Wagner, & Lindenberger, 2009).
Although it may be unpleasant for participants to report poor psychosocial functioning, older
individuals who highly value socioemotional well-being may find it particularly
stigmatizing to admit they are failing to attain these important personal goals, compared to
younger individuals, for whom such goals may have lower priority. As discussed previously,
greater direct interviewer contact entails stronger potential for participants to be negatively
evaluated. Thus, reporting poor psychosocial functioning to an interviewer may further elicit
low self-esteem and personal self-regard, as well as greater negative affect (e.g.,
embarrassment), thereby undermining the very socioemotional goals that take precedence in
later life. Older individuals may therefore be highly motivated to report more favorable
psychosocial functioning, given that such reports may help them save face and dampen
negative emotional responses to potentially poor evaluations by the interviewer (e.g.,
Dijkstra, Smit, & Comijs, 2001; Ray, 1988; Uniitzer, 2002).

Indeed, when older adults perceive that they may be judged negatively on core aspects of the
self and important personal goals (socioemotional well-being), they are more likely to
provide positively-biased reports of their psychosocial functioning compared to younger
individuals. For example, when older adults are asked a personally evaluative question
about their abilities to handle their current circumstances (a question which involves
potential for participants to be negatively judged by the researchers on their coping
potential), they report more positively-biased responses than when they are simply asked to
describe their circumstances (a question which involves less potential for negative personal
evaluation; Carp & Carp, 1981). Finally, many studies have shown that older age is
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associated with more socially desirable responding (i.e., less negative and/or more positive
outcomes) on measures of depression, mood, and personality (Carstensen & Cone, 1983;
Lewinsohn, Seeley, Roberts, & Allen, 1997; Thomsen, Mehlsen, Viidik, Sommerlund, &
Zachariae, 2005). Together, the literature points to a general tendency by older adults to
report more favorable psychosocial functioning compared to their younger counterparts,
which may be enhanced with greater direct interviewer contact. Thus, mode effects may be
more pronounced with age.

Implications of Mode Effects for Interpreting Aging Effects in Psychosocial

Functioning

The existence of age differences in mode effects would have important implications not only
for the varying pattern of results that researchers may obtain by using different data
collection modes across studies, but also for researchers’ interpretation of these results. For
example, accumulating research suggests psychosocial adjustment improves across
adulthood, with age-related decreases in depressive symptoms (e.g., Jorm, 2000; Kessler et
al., 2010), negative affect (e.g., Carstensen et al., 2011; Charles, Reynolds, & Gatz, 2001,
Riediger et al., 2009), and negative social exchanges (Birditt, Fingerman, & Almeida, 2005),
as well as stability or increases in positive affect (Charles et al., 2001; Mrozcek & Kolarz,
1998) and satisfaction with one’s social network (Lansford, Sherman, & Antonucci, 1998;
see review by Luong, Fingerman, & Charles, 2011). These patterns are not ubiquitous,
however, and some studies find contrasting results, such as upturns in depressive symptoms
(Gatz & Hurwicz, 1990; Pinquart, 2001; Snowdon, 2001; Stordal et al., 2001) and sadness
(Kunzmann, Richter, & Schmukle, 2013) in later life. Other studies have shown that age is
not directly related to satisfaction with one’s social life (von Hippel, Henry, & Matovic,
2008). Although mode effects may be contributing to some of the discrepancies between
studies, they have often been ignored in the socioemotional aging literature. As discussed,
however, there may indeed be age differences in mode effects. In fact, studies have shown
that when adjusting for older adults’ positively-biased response tendencies, age differences
in psychosocial functioning are attenuated (e.g., Soubelet & Salthouse, 2011). Thus, older
adults’ greater tendency to provide more favorable responses in modes with greater direct
contact with interviewers may be contributing to inconsistent patterns of results across
studies.

To illustrate this point, in the depression literature, estimates of the prevalence of late-life
depression vary widely across studies, ranging from as little as 3% to as much as over 38%
(Murrell, Himmelfarb, & Wright, 1983). In some meta-analyses, literature reviews, and
empirical studies that aggregate results across data collection methods, there appear to be no
clear age-related patterns in depressive symptoms (e.g., Jorm, 2000; Spinhoven et al., 1997).
Within the last decade or so, researchers have suggested that inconsistencies in patterns of
age-related differences in psychosocial adjustment across studies may be partly accounted
for by mode effects (e.g., Beekman, Copeland, & Prince, 1999; Jorm, 2000; Stordal et al.,
2001). Specifically, studies using data collection modes that involve greater direct
interviewer contact (e.g., in-person interviews) tend to find age-related decreases in reports
of depressive symptoms (e.g., Eaton & Kessler, 1981; Henderson et al., 1998), whereas
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studies that involve less direct contact (e.g., questionnaires) may be more likely to show age-
related increases (e.g., Gatz & Hurwicz, 1990; Stordal et al., 2001). Thus, if certain modes
are more likely to accentuate (or attenuate) age differences in reports of psychosocial
functioning, it is crucial to understand how mode effects may generate discrepancies in the
literature.

The Current Study

Despite the important implications of mode effects, few studies have directly and
systematically investigated how these effects are moderated by participant aging. The few
studies that have examined age differences in mode effects have suggested that, under
certain conditions, older individuals may be more strongly influenced by mode effects
compared to younger individuals (e.g., Evans, Kessler, Lewis, Peters, & Sharp, 2004;
Herman, 1977; Herzog & Rodgers, 1988; Lang, John, Ludtke, Schupp, & Wagner, 2011).
Many of these studies, however, utilized a between-subjects design, whereby responses from
participants who answer questions using one type of mode (e.g., in-person interviews) are
contrasted with those of different participants answering the same questions using another
mode (e.g., telephone interviews). Between-subjects designs make it nearly impossible to
discern whether differential reports of socioemotional functioning are due to mode effects or
selection effects, whereby certain types of individuals may be more likely to self-select into
particular data collection modes (Vannieuwenhuyze, Loosveldt, & Molenberghs, 2010).
Even when participants are randomly assigned to different modes, pre-existing group
differences that may not be evident at baseline may emerge over time (e.g., Presser &
Stinson, 1998). Longitudinal studies that administer multiple data collection modes to the
same participants (i.e., within-subject designs) are ideal for detecting mode effects and
changes in such effects, given that individuals serve as their own controls. Although some
previous studies have used a longitudinal within-subjects approach, they have focused on
other methodological issues, such as participant nonresponse (Schrapler et al., 2010) or
measurement invariance (e.g., Lang et al., 2011), instead of variations in reports of
psychosocial functioning by mode and age-related changes in such mode effects.

The current study builds on the literature by examining whether: (a) mode effects exist for
widely used measures of socioemotional functioning (i.e., depressive symptoms, positive
and negative affect, positive and negative social exchanges), and (b) these mode effects are
moderated by participant age (cross-sectional baseline age) and aging (longitudinal change).
We also explored whether these effects persist for measures of both negative and positive
psychosocial adjustment. We predicted mode effects in both positive and negative
psychosocial functioning, such that individuals would report less negative and more positive
psychosocial adjustment with modes involving greater (vs. less) direct contact with
interviewers. Moreover, we predicted that mode effects would be more pronounced with
older age (at baseline and longitudinally over time). To test these hypotheses, we analyzed
data from two longitudinal mixed-method studies (the Later Life Study of Social Exchanges
(LLSSE) and Swedish Adoption/Twin Study of Aging (SATSA)) in which participants
reported on a variety of psychosocial functioning measures via different data collection
methods that varied in level of direct contact with interviewers over multiple occasions.
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Study 1 examines mode effects such that participants are predicted to report less negative
(i.e., depressive symptoms, negative affect, negative social exchanges) and more positive
(i.e., positive affect, positive social exchanges) psychosocial functioning with the data
collection mode with greater direct contact with interviewers (in-person interviews (IP1)),
compared to the mode with less direct contact (telephone interviews (T1)).

Participants in the Later Life Study of Social Exchanges (LLSSE) were selected randomly
from the Medicare Beneficiary Eligibility List of the Centers for Medicare and Medicaid
Services (Sorkin & Rook, 2004). The sample was representative of the older adult
population in the United States at the start of the study (87.1% White, 10.7% Black or
African American, and 2.2% other (e.g., Asian American)). Of the 916 original participants,
788 were included in the present study because they completed at least one telephone
interview in addition to the baseline in-person interviewl. The sample averaged 73.89 years
old (SD = 6.60, range 65-90 years) at baseline and included more women than men (62.6%
vs. 37.4%). In this sample, 25.4% of the participants had attained less than a high school
education, 35.8% had a high school degree, 19.8% had some college education, and 18.9%
had a college degree or higher. Median pretax income at the baseline assessment was
$14,000-$24,999.

The current study used data from the five waves of the LLSSE. Data collection occurred
every six months for two years and assessed a broad array of psychosocial indices. The data
collection mode alternated between waves such that participants completed in-person
interviews (IP1) for the baseline, third, and fifth waves of the study, and abbreviated
telephone interviews (T1) for the second and fourth waves of the study. The IPI were
approximately 70 minutes long and T1 were approximately 15-30 minutes long.

Demographic characteristics—Demographic characteristics assessed included
participants’ age (birthdate), gender (effect coded: -1 = male, 1 = female), educational
attainment, and marital status.

lParticipants who completed at least one telephone interview in the LLSSE (and thus included in the current analysis) were
significantly younger (M(SD)current sample = 73.89(6.60) years old vs. M(SD)excluded participants = 75.83(6.62) years old; t(914) =
-3.09,p= 002), better educated (M(SD)Current 5amp|e = 465(201) VS. M(SD)exduded participants = 397(174), t(l8282) =4.01,p
<.001, unequal variances), and reported fewer health conditions (M(SD)current sample = 2.15(1.48) vs. M(SD)excluded participants =
2.50(1.89); 1(153.53) = -2.02, p = .046, unequal variances) and depressive symptoms (M(SD)current sample = 4.87(4.70) vs.
M(SD)excluded participants = 6.55(6.32); t(146.66) = —2.84, p = .005, unequal variances) at the baseline assessment compared to
participants who did not complete any telephone interviews. Participants in the current sample, however, did not differ from the
excluded participants on their baseline reports of negative affect, t(152.57) = -1.61, p = .11, unequal variances, or negative social
exchanges, t(870) = 1.17, p = .24.
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Health conditions—Total number of health conditions was derived by summing across
participants’ reports of having been diagnosed with any of 13 health conditions, such as
diabetes, asthma, and hypertension at the baseline assessment.

Negative Psychosocial Functioning

Depressive symptoms—~Participants rated how often each of 11 different statements
was true during the past week on a four-point scale from 0 (none of the time) to 3 (most of
the time) as a measure of depressive symptoms. The items were incorporated from two
previously validated short-form versions of the Center for Epidemiological Studies
Depression Scale (CES-D; Santor & Coyne, 1997; Turvey, Wallace, & Herzog, 1999). We
excluded 2 items related to positive affect such that scores were based on a total of 9
depressive symptoms items. Scores at each wave were based on the sum of the items.

Negative affect—Negative affect was assessed with five items (worried, frustrated, angry,
unhappy, blue) on a 5-point scale from O (very slightly or not at all) to 4 (very much) during
the last month (based on a validated measure developed by Diener & Emmons, 1984,
Studies 3-5).

Negative social exchanges—Participants rated how often they had experienced
negative social exchanges across 4 domains (unsympathetic/insensitive behaviors, unwanted
advice/intrusion, failures to help/provide needs, and rejection/neglect) within the last month.
Each domain was assessed by 3 items using a 5-point scale (0 = never to 4 = very often). The
12 items across the 4 domains were averaged together for a measure of frequency of
negative social exchanges (see Newsom, Rook, Nishishiba, Sorkin, & Mahan, 2005 for more
information).

Positive Psychosocial Functioning

Results

Positive affect—Positive affect was assessed with five items (happy, satisfied, enjoy
yourself, pleased, and joyful) on a 5-point scale from 0 (very slightly or not at all) to 4 (very
much) during the last month (Diener & Emmons, 1984).

Positive social exchanges—Similar to the negative social exchanges measure,
participants rated how often they had experienced positive social exchanges across 4
domains (emotional support, informational support, instrumental support, and
companionship) within the past month, with each domain assessed with 3 items on a 5-point
scale (0 = never to 4 = very often). The 12 items were averaged together.

Descriptive Statistics and Preliminary Results

The means and internal consistencies for the three negative (i.e., depressive symptoms,
negative affect, negative social exchanges) and two positive psychosocial outcomes (i.e.,
positive affect, positive social exchanges) at each wave are listed in Table 1a and Table 1b,
respectively. Cronbach’s alphas show high and stable internal consistencies for each
psychosocial measure across waves and data collection modes. We next examined
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associations between demographic characteristics (gender, age and education), health
conditions, and the variables of interest in the study at baseline. Depressive symptoms were
related to female gender (r = .10, p <.01), lower educational attainment (r = -0.11, p < .01),
and more health conditions (r = .25, p <.001). Negative affect was linked to female gender
(r=.12, p < .01) and more health conditions (r = .18, p < .001). Negative social exchanges
were associated with younger age (r = -0.17, p < .001) and more health conditions (r = .12,
p < .01. Because gender, education level, and baseline health conditions were related to the
dependent variables, they were included as covariates in all subsequent analyses.

Overview of Data Analysis

To test for mode effects, we used multi-level modeling in SAS PROC MIXED v. 9.2 to
account for the nested data. We used an unstructured covariance matrix with full maximum
likelihood estimation methods. A two-level model was specified, whereby intra-individual
changes in psychosocial reports across modes could be examined at Level 1 and inter-
individual (between-subjects) effects testing baseline age differences at Level 2. Time and
mode were specified as random slopes in the following models.

Mode Effects in Self-Reported Negative and Positive Psychosocial Functioning

First, we hypothesized that participants would report less negative psychosocial functioning
(i.e., depressive symptoms, negative affect, and negative social exchanges) in the in-person
interviews (IPI) compared to the telephone interviews (T1). We examined mode effects (0 =
TI, 1 = IPI) at Level 1 for each of the psychosocial outcomes. In separate models, we tested
for main effects of mode adjusting for baseline age, time (centered on the first wave), and
the aforementioned covariates. For all three negative psychosocial outcomes, participants
reported significantly lower scores when interviewed in-person compared to over the
telephone (depressive symptoms: B = —1.84, SE = .13, p <.001, accounting for 23% of the
explainable within-person variance in depressive symptoms; negative affect: B = —-0.15, SE
=.02, p <.001, accounting for 13% of the explainable within-person variance in negative
affect; negative social exchanges: B = -0.38, SE = .02, p < .001, accounting for 37% of the
explainable within-person variance in negative social exchanges?).

Similarly, we expected mode effects for positive psychosocial functioning, such that
participants would report more positive affect and frequent positive social exchanges on the
IP1 relative to the TI. Consistent with our hypotheses, participants reported significantly
greater positive affect, B = 0.06, SE = .02, p <.001 (accounting for 5% of the explainable
within-person variance in positive affect), and more positive social exchanges, B = .06, SE
=.02, p <.01 (accounting for 16% of the explainable within-person variance in positive
social exchanges), on the IPI compared to the TI2,

2Proportion of explainable variance was calculated as recommended by Singer (1998). The amount of explainable variance was based
on a model with all covariates and baseline age (data collection mode was excluded). In the next model, mode was included. The
proportion of explainable variance accounted for by mode was calculated as the difference in the residual variance between the two
models (i.e., model without and with mode) divided by the total explainable variance.
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Tests of Age-Related Moderation of Mode Effects in Self-Reported Negative and Positive
Psychosocial Functioning

Negative psychosocial functioning—Next, we tested whether participant aging
moderates mode effects in reports of negative psychosocial adjustment. We conceptualized
participant aging by distinguishing between (a) cross-sectional baseline age differences in
mode effects (suggestive of cohort influences) and (b) longitudinal changes in mode effects
(suggestive of maturational development). We predicted that mode effects are greater with
older baseline age and become more pronounced over time. We tested cross-product
interactions between grand-mean centered baseline age and mode, as well as with time and
mode in a full model that included the lower-ordered terms and covariates in the model. The
Age x Mode interactions significantly predicted all three negative psychosocial measures
(depressive symptoms, negative affect, and negative social exchanges) in separate models
(see Table 2). Consistent with our predictions, the interactions revealed that even in this late
life sample, increasingly older baseline age was related to stronger mode effects (i.e., larger
differences in reports of depressive symptoms (Figure 1A), negative affect (Figure 1B), and
negative social exchanges (Figure 1C) between modes). Additionally, the Time x Mode
interaction was significant, but only for the negative affect model (see Table 2). In line with
our predictions, however, the interaction showed that mode effects in reports of negative
affect became stronger over time (Figure 1D).

Follow-up simple slope analyses were conducted to assist with interpretations of the Age x
Mode interactions. Overall, these results indicated that the mode with greater direct
interviewer contact (IPI) produced more favorable age-related estimates (i.e., no age-related
increases in depressive symptoms, t = 0.36, p = .72; age-related decreases in both negative
affect, t = -2.40, p = .016, and negative social exchanges, t = —5.60, p < .001) compared to
the mode with less direct interviewer contact (TI; i.e., age-related increases in depressive
symptoms, t = 2.92, p = .004; no age-related decreases in negative affect, t = —0.55, p = .59,
or negative social exchanges, t = -0.97, p =.33).

Positive psychosocial functioning

We used the same approach to test whether participant aging moderates mode effects in
reports of positive psychosocial functioning (i.e., positive affect, positive social exchanges).
The results, shown in Table 2, revealed that unlike the models for negative psychosocial
functioning, none of the interactions reached statistical significance.

Discussion

In the LLSSE, we found evidence for a main effect of mode such that participants reported
more desirable (i.e., less negative, more positive) psychosocial functioning in the mode with
greater direct interviewer contact (i.e., in-person interviews (IPI)) compared to the mode
with less direct contact (i.e., telephone interviews (T1)). For the negative psychosocial
measures (i.e., depressive symptoms, negative affect, negative social exchanges), the mode
effects were stronger with older baseline age, even within this elderly sample. These
interactions revealed that the IPI yielded more favorable age-related estimates of negative
psychosocial functioning (e.g., no age-related increases in depressive symptoms, age-related
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decreases in both negative affect and negative social exchanges) compared to the TI. We
also found evidence that mode effects for reports of negative affect become more
pronounced over time such that as participants age, they show increasingly divergent
responses between modes. For reports of positive psychosocial adjustment (i.e., positive
affect, positive social exchanges), however, mode effects were not moderated by baseline
age, nor did they change over time. These results suggest that age-moderated mode effects
may be specific to reports of negative psychosocial adjustment.

Although we assumed that more favorable responding in the IPI compared to the Tl is
explained by differences in the level of direct contact with the interviewer, other
explanations are possible. For example, the IP1 were lengthier and more in-depth than the
TI, which may have required different levels of involvement and cognitive resources by
participants and thereby contributed to different reports across modes. Thus, although the
level of direct contact with interviewers is a highly plausible and theoretically grounded
mechanism for the consistent pattern of results in the hypothesized directions we found in
the LLSSE, we cannot make definitive conclusions about the reasons for mode differences
on the basis of these data alone. In Study 2, in contrast to Study 1, participants completed
measures of psychosocial functioning with the same assessment method (i.e., self-
administered questionnaires) but different levels of direct interviewer contact when
returning the questionnaires (i.e., via mail with no direct interviewer contact vs. collected by
interviewers during an in-person visit). In Study 2, then, replicating the same pattern of
results from Study 1 would bolster support for the interpretation that level of direct
interviewer contact may influence participant responses.

Study 2

Study 2 builds on Study 1 by evaluating the same hypotheses with a wider participant age-
range (38-86 years old) and longer longitudinal follow-up period (i.e., up to 18 years)
examining measures of both negative (i.e., depressive symptoms) and positive psychosocial
adjustment (i.e., positive affect). We hypothesized that participants would report fewer
depressive symptoms and more positive affect on the data collection method with greater
direct contact with interviewers. Following from Study 1, we predicted this effect would be
more pronounced with older age, but only for reports of depressive symptoms.

Method

Participants

Participants were from the longitudinal Swedish Adoption/Twin Study of Aging (SATSA;
Finkel & Pedersen, 2004; Pedersen et al., 1991). SATSA included same-sex twins from the
Swedish Twin Registry who were separated at a young age and reared apart and a sample of
same-sex twins who were reared together. Data were collected by mailed questionnaires (Q)
and, for a subset of complete pairs aged 50 and older, also by questionnaires collected
during an in-person visit by an interviewer (IPTQ; see Procedure). The final sample of 749
participants represents those who took part in the first mailed questionnaire assessing
depressive symptoms in 1987 and at least one of four subsequent in-person visits.
Participants averaged 60.13 years old (SD = 10.48; range = 38-86 years) in 1987 and
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included more females than males (59.4% vs. 40.6%). Educational level represented that of
Sweden for this cohort, with the majority reporting having completed elementary school
level (59%), and the rest having completed ordinary high school (28.3%), gymnasium
(6.5%), or university or higher (6.2%)3.

Procedure

Mailed Questionnaires (Q)—All SATSA participants who had participated in an initial
questionnaire assessment in 1984 (Q1; not included in the current paper apart from
demographic variables) were mailed a paper-and-pencil questionnaire packet in 1987 (Q2)
that they returned in pre-paid envelopes. Q2, but not Q1, included the Center for
Epidemiological Studies — Depression Scale (CES-D). Participants completed three
additional Q assessments of depressive symptoms in 1990 (Q3), 1993 (Q4), and 2003 (Q5).
For these four waves of Q data collection, participants had no direct contact with
interviewers; they received questionnaires in the mail and mailed the questionnaires back to
the research team.

In-Person Questionnaires (IPTQ)—In-person visits were scheduled between waves of
mailed questionnaires. Two weeks prior to the home visit, participants were mailed the
identical questionnaire as the Q assessments, including the same depressive symptoms
measure. Participants were notified that they should complete the questionnaires prior to the
interviewer’s in-home visit, who would collect and look over the questionnaire packets to
ensure they were completed. The four in-person questionnaire collections (termed “IPTQ” in
SATSA) used in the current study occurred: A) between 1989-1991 (IPTQ2), B) between
1992-1994 (IPTQ3), C) between 1999-2001 (IPTQ5), and D) between 2002-2004 (IPTQS6).
IPTQ4 was not available (other than a telephone cognitive screening interview). Thus,
participants completed up to eight waves of data collection for the current study (four Q
assessments and four IPTQ assessments), generally alternating between Q and IPTQ across
waves over approximately 18 years.

Measures

All measures were translated into Swedish from English by a bilingual translator and then
back-translated into English by a different translator. The translators discussed and resolved
any discrepancies between the original and back-translated measures to ensure the original
meaning of the measures were retained.

Demographics—~Participants’ birthdate, gender, and self-reported highest level of
education at were available from the Q1 assessment in 1984. Baseline age was based on age
at the Q2 assessment in the current study.

3Participants who completed at least one in-person questionnaire (IPTQ) in the SATSA (and therefore included in the current
analysis) were significantly younger (M(SD)current sample = 60.13(10.48) vs. M(SD)excluded participants = 70.06(8.92); t(155.69) =
-10.53, p <.001, unequal variances) and reported fewer ﬁealth conditions (M(SD)current sample = 2.56(1.98) vs.

M(SD)excluded participants = 3.15(2.37); 1(103.66) = -2.25, p = .027, unequal variances) and depressive symptoms

(M(SD)Current 5amp|e = 644(669) VS. M(SD)exduded participants = 786(787), t(150663) =-3.80, p< .001, unequal variances) at
the baseline assessment compared to participants who did not complete any IPTQ assessments. Participants in the current sample,
however, did not differ from the excluded participants on their education level, t(819) = .05, p = .96.
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Health conditions—The total number of health conditions was derived by summing
health problems from 13 different subscales assessing cardiovascular, respiratory,
musculoskeletal, allergies, skin, central nervous system, eye, metabolic type, gastrointestinal
tract, urologic, cancers, ear, and reproductive organs disorders. Participants reported an
average of 2.56 health conditions (SD = 1.98, range 0-11) at the baseline Q2 assessment.

Depressive symptoms—Depressive symptoms were assessed using the Center for
Epidemiological Studies — Depression Scale (CES-D; Radloff, 1977). We omitted the four
positive affect/well-being items from the original version (e.g., “l was happy”) in order to
have a scale comprised of negative symptoms. Using a four-point scale ranging from 0
(never or almost never) to 3 (always or almost always), participants rated how often each of
the 16 statements was true for them in the last week. Scores at each wave were derived by
summing all items for participants who were missing no more than one item on the scale.

Positive Affect—Positive affect was based on the positive affect subscale of the CES-D
(Radloff, 1977), comprising 4 items excluded from the core depressive symptoms measure.
Participants rated how often the items (related to happiness, enjoying life, being hopeful
about the future, and feeling worth as much as others) were true for them on a 4-point scale
from 0 (never or almost never) to 3 (always or almost always). Positive affect scores were
based on the sum of the items.

Descriptive Statistics and Preliminary Analyses

Tables 1a and 1b show the descriptive statistics and internal consistencies (as assessed by
Cronbach’s alpha) for the depressive symptoms and positive affect measures, respectively,
at each wave in the study. The Cronbach’s alphas were substantial and comparable across
waves and data collection modes. Preliminary analyses examining associations between
demographic and health variables with depressive symptoms at the baseline Q2 assessment
revealed that depressive symptoms were related to age (r = .18, p <.001), female gender (r
=.11, p <.01), lower educational attainment (r = —0.10, p = .01), and more health conditions
(r =.26, p <.001). Accordingly, gender (effect coded: -1 = male, 1 = female), educational
level (grand-mean centered), and baseline health conditions (grand-mean centered) were
included as covariates in all analyses.

Overview of Data Analysis

Multi-level models were used to account for the hierarchical data structure (i.e., multiple
observations nested within individuals nested within twin pairs), with unstructured
covariance matrices and the full maximum likelihood method. At Level 1, we examined
intra-individual (within-person) variability in depressive symptoms and positive affect
across nearly 18 years and up to 8 waves of data collection, and investigated how overall
level and change in psychosocial functioning differs by data collection mode (Q vs. IPTQ).
Time was calculated at each wave as the number of years since the first assessment (Q2)
such that time at the first assessment was zero. Level 2 accounted for the nesting of
individuals within twin pairs. Level 3 analyses examined inter-pair (between-pair)
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variability (e.g., baseline age differences) in the Level 1 outcome (depressive symptoms,
positive affect) by mode. We initially specified both time and mode as random slopes in the
model, but the random effect for mode did not reach statistical significance (p > .05), so only
time was retained as a random effect in the following analyses.

Mode Effects in Self-Reports of Depressive Symptoms and Positive Affect

We hypothesized that participants would provide more favorable responses (i.e., fewer
depressive symptoms, greater positive affect) on the mode with more direct contact with the
interviewers (i.e., questionnaires collected in-person (IPTQ)) compared to the mode with
less direct contact (i.e., questionnaires returned by mail (Q)). In separate models adjusting
for baseline age, time, and the covariates (gender, education level, and health conditions),
we found a significant main effect of mode (0 = Q, 1 = IPTQ) for reports of depressive
symptoms, B = -1.42, SE = 0.15, p <.0001 (accounting for 3% of the explainable within-
person variance), as well as positive affect, B = 0.21, SE = 0.07, p <.01 (accounting for
about 0.3% of the explainable within-person variancez). As predicted, participants reported
fewer depressive symptoms and more positive affect in the IPTQ than in the Q.

Tests of Age-Related Moderation of Mode Effects in Reports of Depressive Symptoms

Next, we tested for cross-sectional age moderation whereby mode effects for reports of
depressive symptoms may be greater for individuals who are older at the start of the study
(i.e., baseline age). We tested this hypothesis using a multi-level model including a cross-
product interaction between baseline age (Level 2 variable centered at the sample mean) and
data collection mode (Level 1 variable), all lower-ordered main effects (age, mode), and the
covariates described previously. The interaction between linear baseline age and data
collection mode was not significant, B = —0.02, SE = 0.01, p =.11. Given the relatively large
age range of this study sample, however, we examined whether this difference was
significant among the oldest adults (as in Study 1) by testing a quadratic age effect. The
interaction between quadratic baseline age and mode was significant, B = -0.003, SE =
0.001, p =.035. For IPTQ), reports of depressive symptoms increased linearly across age; for
Q, reports of depressive symptoms increased curvilinearly and more steeply with age (see
Figure 2A). Thus, the mode effects for reports of depressive symptoms are greatest among
the oldest adults.

Additionally, we tested for longitudinal changes to determine whether mode effects become
more pronounced over time. Building on the previous model, we included an interaction
term between time (in years) and mode, as well as all lower-ordered terms and covariates,
predicting depressive symptoms. The Time x Mode interaction was significant, revealing
that, as hypothesized, mode effects were enhanced over time (see Table 3 model for
depressive symptoms). Specifically, the interaction indicated that although participants
generally reported increases in depressive symptoms over time, the mode with greater direct
contact with interviewers (IPTQ) produced more favorable estimates of change in depressive
symptoms (i.e., less steep increases) compared to the Q which entails less direct contact (see
Figure 2B). Exploratory three-way interactions between age (linear and quadratic), time, and
mode were not significant, p’s > .21.
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Tests of Age-Related Moderation of Mode Effects in Reports of Positive Affect

Using the same approach as above, we tested whether cross-sectional baseline age
moderates mode effects in reports of positive affect. The Age x Mode interaction did not
reach statistical significance, B = —0.003, SE = 0.007, p =.70. We also explored whether, as
with the model for depressive symptoms, there may be quadratic age interaction effects, but
this interaction was also not significant, B = 0.00, SE = 0.001, p = .90. Next, we investigated
whether mode effects in reports of positive affect may become more pronounced over time
by including a Time x Mode interaction term with the lower-ordered terms and covariates,
but this effect was also not significant (see Table 3 model for positive affect for full model
included for illustrative purposes). Thus, similar to Study 1, we did not find evidence that
mode effects in reports of positive affect vary with baseline age, nor do they change over
time.

Discussion

Replicating the results of Study 1, we found a main effect of mode whereby participants
reported fewer depressive symptoms and more positive affect when in greater direct contact
with an interviewer. Consistent with our hypothesis, we also found mode effects for reports
of depressive symptoms, but not positive affect, were moderated by age and time. Older age
at baseline was associated with larger discrepancies in reports of depressive symptoms
between the Q and the IPTQ, such that older adults reported more depressive symptoms in
the Q compared to the IPTQ, relative to younger individuals. Moreover, participants
reported smaller increases over time in depressive symptoms in the mode with greater direct
contact with the interviewer (IPTQ) relative to the mode with less direct contact (Q).

Study 2 reproduced the pattern of results from Study 1 even though different sets of modes
were used (i.e., Study 1: telephone interviews vs. in-person interviews; Study 2: mailed
questionnaires vs. questionnaires collected in-person). In Study 1, the modes differed on
more than simply the level of direct contact with interviews (e.g., duration of the interview),
which left open other explanations for different reports across the modes (e.g., cognitive
demands). In Study 2, however, participants reported their psychosocial functioning via the
same methods (i.e., questionnaires), so the cognitive demands were equivalent for both
modes. Thus, participants’ self-reporting abilities are unlikely to explain differences
between the modes. Instead, the main difference between the modes was in the level of
direct interviewer contact when returning the questionnaires. Given that Study 2 participants
were instructed that the interviewer would look over the questionnaire for completeness on
one mode but not the other, simply knowing one’s answers may be evaluated by an
interviewer with whom one is interacting appeared to have a noticeable effect on
participants’” willingness to disclose their psychosocial functioning. These method
differences may also explain why the sizes of the main effects for mode were larger in Study
1 compared to Study 2. Together, Study 2 replicated the pattern of results from Study 1,
supporting our interpretation that the level of direct interviewer contact influences
participants’ reports of psychosocial functioning.
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General Discussion

In the current set of studies, we found that data collection modes in which participants had
greater direct contact with interviewers were associated with reporting less negative [i.e.,
negative affect, negative social exchanges (Study 1), depressive symptoms (Studies 1 and
2)] and more positive psychosocial adjustment [positive social exchanges (Study 1), positive
affect (Studies 1 and 2)]. We also found that in both studies, mode effects in reports of
negative, but not positive, psychosocial adjustment were moderated by age. Specifically,
older individuals reported less negative psychosocial functioning in modes with greater (vs.
less) direct contact with interviewers, relative to younger individuals. Furthermore, we
found evidence for longitudinal increases in mode effects for negative, but not positive,
psychosocial adjustment (negative affect in Study 1; depressive symptoms in Study 2)
across as few as 2 years (Study 1) to 18 years (Study 2). These results indicated that over
time, individuals were more sensitive to mode and showed increasingly favorable reporting
of negative psychosocial functioning on modes with more direct contact with interviewers
compared to modes with less direct contact. Importantly, model estimates derived from
modes with greater direct interviewer contact tended to exhibit a pattern of attenuated
increases in negative psychosocial functioning over the years compared to modes with less
direct contact (discussed in greater detail in the Study Implications section below).

A major contribution of the current study is that we investigated these questions with two
different samples, which included participants from different countries and utilized diverse
data collection modes, and yet, despite these variations, the pattern of results across the
studies was remarkably consistent. Additionally, we longitudinally tracked participants’ self-
reports of psychosocial functioning across different data collection modes to examine how
within-person mode effects may change across the course of years. Accordingly, we were
able to examine how potential cohort effects (whereby older adults may have been
socialized to refrain from sharing socioemotional problems) and maturational development
may uniquely contribute to mode effects. We found that adjusting for the effect of the other,
both cohort effects and maturational development independently contributed to mode effects
in reports of negative psychosocial development.

In the current studies, age differences and longitudinal change in mode effects were found
only for the negative psychosocial measures. As described previously, socioemotional goals
become more salient with age (e.g., Carstensen et al., 1999; Riediger et al., 2009) and
negative stimuli are often more detrimental to well-being than are positive ones (e.g., Rook,
1984). Thus, reporting on negative psychosocial functioning when in greater direct contact
with interviewers may be especially threatening for older adults, and particularly for the
oldest-old, for whom losses tend to outweigh gains (e.g., Baltes & Smith, 2003). Older
individuals may therefore benefit emationally by downplaying important negative aspects of
the self. This interpretation is consistent with the idea that avoiding negative stimuli may be
particularly adaptive for older adults’ emotional well-being (e.g., Isaacowitz, Toner, &
Neupert, 2009; see reviews by Blanchard-Fields, 2007; Charles, 2010; Charles & Luong,
2013).
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With respect to the negative psychosocial measures, we found longitudinal change in mode
effects for reports of negative affect in Study 1, but not for depressive symptoms, as we did
in Study 2 (negative affect was not assessed in Study 2). One possible explanation for the
null finding in Study 1 is that the two studies differed in the duration of their longitudinal
investigations. We speculate that because Study 1 only spanned two years, it may have been
an insufficient amount of time to detect changes over time in mode effects for depressive
symptoms whereas mode effects for reports of negative affect may follow a shorter time
course. Additionally, the two measures capture different aspects of psychosocial adjustment;
whereas the negative affect items assess mood (e.g., feelings of worry), the measure of
depressive symptoms represents substantially poorer psychosocial functioning and somatic
problems (e.qg., restless sleep and difficulties with concentration and motivation). Thus,
while mood states may be more transient, depressive symptoms may show more gradual
changes over time. Future studies should examine whether particular measures of
psychosocial functioning may show larger longitudinal mode effects and the underlying
mechanisms for such changes over time.

Limitations and Future Directions

Some limitations should be noted. First, although our findings were based on rich within-
person mixed-method longitudinal studies, interpretations of causal mechanisms should be
tempered given the correlational nature of the data. Experimental manipulations may
elucidate potential causal pathways and determine whether level of direct interviewer
contact explains different reports by mode. In addition, we interpreted longitudinal change
in mode effects as reflective of maturational development. It is possible, however, that these
findings partially reflect time-in-study effects related to the participant-interviewer
relationship dynamics over time. Participants may feel emotionally close to interviewers that
they interact with over multiple testing occasions. In these contexts, participants may be
especially motivated to provide favorable psychosocial reports with interviewers that they
have an ongoing professional relationship with to maintain positive regard with them or to
avoid disappointing them. Moreover, participants may genuinely look forward to, and enjoy,
socializing with their interviewers. Consequently, participants may provide more favorable
psychosocial reports on modes with greater direct contact with interviewers because these
visits have a direct and positive impact on the participants’ mood. Future studies might delve
into participants’ and interviewers’ evaluations of the interview and their interview partners
to test these possibilities.

Additionally, because we were interested in testing longitudinal change in mode effects,
participants who did not complete at least one assessment of each mode were excluded from
the current analyses. The participants included in the current analyses tended to be younger
and reported fewer health conditions and depressive symptoms at the baseline assessments
compared to excluded participants (see Footnotes). Thus, another limitation of the current
study, as is true of most longitudinal studies, is that there may be selective attrition whereby
less healthy individuals may be more likely to drop out of the study. One primary aim of the
current investigation, however, was to examine longitudinal change in mode effects, which
required the inclusion of participants who completed multiple assessments. Among the
younger and relatively healthier participants included in the current investigation, we found
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age differences and longitudinal change in mode effects, so it is possible that we actually
underestimated the mode effects for less healthy older adults, given that the latter
individuals may be especially motivated to downplay symptoms of negative psychosocial
functioning. This is an empirical question which requires further investigation.

Study Implications

Despite these limitations, the current study offers important insights on how age differences
in mode effects may contribute to different age-related patterns of psychosocial functioning.
This methodological phenomenon has significant theoretical and conceptual implications for
the socioemotional development literature. As discussed in the introduction, there have been
some inconsistent findings across studies as to whether psychosocial functioning improves
with age. Although mode effects may provide an explanation for some of these
discrepancies, much of the socioemotional aging literature has ignored mode effects (but see
Soubelet & Salthouse, 2011 for related research). The current study shows that different age-
related trajectories of socioemotional adjustment can be obtained from the same participants
when assessed via different modes: in the LLSSE, for example, we found no age differences
in depressive symptoms in in-person interviews but age-related increases in depressive
symptoms in telephone interviews. These results have profound implications because these
effects were found within-persons. Given that researchers often make comparisons across
different modes and between different samples of age-heterogeneous participants, the
inconsistencies in patterns of results may be even more problematic than estimated in the
current study.

Our results underscore how mode effects may contribute to divergent patterns of results in
the literature and how essential it is for researchers to account for such effects when
interpreting findings and formulating theories in the literature. Without doing so, it is
possible for researchers using different modes to come up with fundamentally different
conclusions about age-related changes in psychosocial functioning. We therefore
recommend that instead of aggregating findings across multiple studies for literature reviews
and meta-analyses, researchers must consider how the size and direction of such age effects
may vary across modes. To date, relatively few reviews have taken the mode of data
collection into account, which may contribute to obfuscation of the pattern of age
differences in psychosocial adjustment.

Age differences in mode effects also have far-reaching implications for current
methodological practices, including how to design future longitudinal investigations,
interpret discrepant results in the literature, and analyze mixed-method datasets. For
instance, researchers have advocated the use of mixed-method study designs, whereby
multiple data collection modes are used within the same study (e.g., Voogt & Saris, 2005;
see review by De Leeuw, 2005). Importantly, these recommendations have often been based
on cross-sectional studies for which psychosocial development was not of primary interest
(but see Schrépler et al., 2010 for an example of a longitudinal validation study).
Additionally, some studies confound mode and age effects, such as when younger
individuals are administered questionnaires or web surveys whereas older adults are
administered telephone interviews (see related discussion by Bowling, 2005). Such practices
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may have been based, in part, on assumptions that mode effects are negligible, only
applicable to sensitive questions, and/or equal across age groups. For example, Kozma and
Stones (1988) stated that “there may be a general tendency by people to overrate their
psychological well-being, but as long as this tendency is true for all sub-groups, it is not a
major threat to the validity of measures of well-being” (p. 13). Unfortunately, many of these
assumptions have often been untested and taken as a given. The current investigation
demonstrates that these assumptions do not hold up given that the same individuals will
report more favorable psychosocial functioning with modes involving greater direct contact
with interviewers — an effect that was stronger with age and time.

Thus, researchers’ study design choices may inadvertently influence participant responses
and inflate (or deflate) estimates of age-related change in psychosocial adjustment. Life-
span developmental researchers should therefore be aware of how their choices in data
collection methods may interact with participant aging in ways that influence what
participants may be willing to disclose and ultimately, the magnitude and direction of age-
related trajectories that may be derived from such data. In scientific reports, we recommend
that researchers thoroughly describe participants’ level of direct interviewer contact
throughout the data collection procedure, given that in the SATSA, even subtle differences
in anticipated levels of interviewer contact after completing questionnaires (i.e., returning
questionnaires via mail with no direct contact vs. returning questionnaires in-person)
substantially shaped participants’ reports of psychosocial functioning over time, leading to
different age-related trajectories in depressive symptoms within the same study. Related to
our previous recommendation, sharing this information will allow researchers to conduct
literature reviews and meta-analyses of age-related changes to be able to account for, and
estimate the influence of, mode effects on the state of the literature. Finally, our results
should caution researchers against aggregating data from longitudinal assessments that were
collected via different modes, even (or especially) with the same participants, without
accounting for mode effects.

Conclusion

The current study provides converging evidence from two longitudinal investigations that
data collected from the same individuals using different modes may yield different reports of
psychosocial functioning, depending on the level of direct contact with interviewers. We
also examined for whom (i.e., older adults) and under which contexts (e.g., longitudinally
over time; negative psychosocial measures) these mode effects were most pronounced. The
current findings draw attention to the dangers of interpreting data collected via different
modes, particularly in longitudinal investigations, without adjusting for mode effects.
Researchers are therefore urged to consider the methodological and theoretical implications
of how their choices in study designs and data collection methods may influence participant
reports of negative psychosocial functioning differentially across age groups and over time.
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A. Study 1: Baseline Age by Data Collection Method Interaction Predicting Reports of
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B. Study 1: Baseline Age by Data Collection Method Interaction Predicting Reports of
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C. Study 1: Baseline Age by Data Collection Method Interaction Predicting Reports of
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D. Study 1: Time by Data Collection Method Interaction Predicting Reports of Negative
Affect in the LLSSE
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