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Families Under the Microscope: Repeated Sampling

of Perceptions, Experiences, Biology, and Behavior

Families are not frozen dioramas; they are
alive, active, and changing. Models of real-life
marital and family processes require many
moving pieces. An intensive repeated measures
approach reaches beyond static representations
of the family toward more dynamic models that
depict “life as it is lived.” The appearance of
studies that use diaries and biological sampling
in everyday life has burgeoned in the family
research literature. These methods are part
of a larger class of naturalistic methods that
assess families in action and that includes
direct video and audio recordings of families
in their everyday environments. This article
summarizes research that uses diaries, obser-
vations, and biological data collected over time
in natural settings to study families. It provides
an overview of the major research questions,
designs, methods of data collection, and statisti-
cal models used in those literatures. Theoretical
contributions and next steps in naturalistic
research on families are discussed.

Questionnaires and laboratory observations
have become so engrained in our research
literature that it is easy to forget that neither
family members’ evaluations nor their behavior
in situations structured by an investigator are
necessarily the phenomena of interest. However,
the study of life as it is actually lived is becom-
ing more prominent in research on families. The
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approaches described in this article prioritize
ecological validity and emphasize the direct
assessment of dynamic processes in real time.
By tracking perceptions, behaviors, and biology
over time, these methods put families under the
microscope, recording experiences and events
as they play out in the natural environment. The
focus on short-term processes is giving rise to
new concepts and paradigms and strengthening
theory.

Language in this rapidly developing /eld is
still in 0ux. Ambulatory, intensive longitudi-
nal, and experience sampling are just a few of
the terms that are commonly used to describe
these assessment strategies. We adopt the label
intensive repeated measures (IRM) for designs
that collect data—whether perceptions (diaries),
live observations (scan sampling), physiological
recordings (blood pressure [BP] monitoring),
or biological samples (saliva)—on multiple
discrete occasions over relatively brief periods
of time, such as every few minutes or hours or
every day. We cast our net wide for this review
and also included direct observational studies
of families going about their daily lives inside
and outside of the home where the data can be
continuous streams of information from video
or audio recordings. The overarching goal of
all the approaches discussed in this article is
the study of individuals and families in action
in everyday environments. We use the broad
term naturalistic methods to encompass both
IRM and continuous observational or recording
strategies.

The article is organized in four sections.
We begin with descriptions of three types of
data—diaries, observations, and biological
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assessments—that are collected in naturalis-
tic studies of families. For each category, we
describe the variety of research designs and
questions that are addressed, present a selection
of major /ndings, and summarize the challenges
faced by researchers using those methods. In the
second section we provide a brief overview of
statistical models for the analysis of naturalistic
data. Next, we highlight a number of ways in
which these methodological approaches are
currently advancing family theory. Finally, we
discuss emerging trends and promising future
directions for naturalistic research on families.

Intensive Sampling and Recording
Methods Used to Study Families

Modern technology has offered researchers
electronic collection of diary data; miniatur-
ized audio, video, and physiological recording
devices; and procedures to assay hormones
from saliva. Below we show how each of these
innovations has been applied to the study of
families in their natural settings. This section is
divided into three parts: (a) intensive repeated
measurement of perceptions collected in diaries,
(b) continuous and intensive repeated observa-
tions of families via video and audio recording
devices and by live observers, and (c) repeated
sampling of saliva to assay cortisol and repeated
measurement of BP. These approaches can
provide powerful insights into how short-term
0uctuations in states, behaviors, and physiology
interact with individual and contextual factors
to shape daily family life. The potential of these
methods to advance theory is illustrated later
in this article by highlighting progress in two
areas: understanding how, over short periods
of time, daily stressors in0uence families and
dyads and individuals within families affect
each other.

Repeated Measurement of Perceptions
Through Diaries

The most commonly used repeated measures
method asks participants to describe experiences
or events that occurred over relatively brief peri-
ods, such as the past few hours or the past day.
The data describe the unfolding of behavior,
emotions, and social interactions in families’
everyday lives. Cognitive science has taught us
much about the systematic biases associated
with autobiographical memory and heuristic

strategies that can introduce error in question-
naire or interview research (Hufford, 2007;
Kihlstrom, Eich, Sandbrand, & Tobias, 2000;
Schwarz, 2007). Traditional self-report meth-
ods ask family members not only to recall all
relevant experiences within a given reference
period but also to summarize those experiences
in a way that they believe addresses the question
at hand. The measurement error associated with
these cognitive biases is attenuated in repeated
measure designs that ask participants to report
on immediate experiences or on events that
occurred within relatively short time frames,
rather than asking them to generalize across
multiple situations and over lengthy time spans.

Scheduling of data collection. The category of
methods that use repeated sampling to capture
perceptions of states and behaviors that occur in
everyday natural settings is sometimes referred
to as ecological momentary assessment (Stone
& Shiffman, 1994) or, more generally, as diary
methods, the term we adopt here. Under this
umbrella category are designs that differ primar-
ily with respect to the conditions under which
participants complete reports (for a detailed his-
tory and comparison of methods, see Reis &
Gable, 2000). There are advantages and disad-
vantages to each approach. Experience sampling
methods (ESM) use signal-contingent recording
to randomly sample immediate experiences in
natural, everyday contexts. These methods were
/rst deployed using preprogrammed devices that
beeped participants at random times throughout
the day, prompting them to complete surveys
assessing current mood, thoughts, and activi-
ties. Technological developments have allowed
for increasingly sophisticated signaling sched-
ules, often programmed into the data collec-
tion device itself (e.g., a tablet computer, cell
phone). A primary disadvantage is that signals
can be intrusive, interrupting ongoing activity.
Daily diary studies use interval-contingent sam-
pling, wherein family members are asked to
report on their states and/or experiences at regu-
lar, predetermined intervals, such as before bed
each night or at scheduled times throughout the
day. Compared to other methods, predictable
reports that are spaced out over longer periods
of time reduce participant burden but are sub-
ject to some of the retrospection biases described
above, because participants might not accurately
remember everything that has happened since
the previous report. Event sampling involves
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completing a survey whenever an event meeting
a predetermined de/nition has occurred. This
type of event-contingent recording is ideal when
the events of interest are rare and unlikely to
occur during predetermined intervals; however,
compliance can be dif/cult to verify.

Of course, the phenomena of interest and
underlying theory shape the design of a diary
study. The frequency and timing of data col-
lection are tailored to capture the process
under investigation. Protocols can also com-
bine two or more sampling formats, such as
interval-contingent and event sampling, within
the same study. It is crucial that designs be
pilot tested to ensure that constructs of inter-
est are adequately sampled while minimizing
participant burden.

Research questions addressed through diary
data. Diary methods allow researchers to
describe the characteristics of daily family life
with greater precision and ecological validity
than is possible with traditional questionnaire
or laboratory studies. For example, in contrast
to laboratory-based /ndings suggesting that
money is the most frequent source of marital
disagreements, spouses who completed diaries
following each episode of marital con0ict at
home for 15 days most often identi/ed children
as the topic of disagreement (Papp, Cummings,
& Goeke-Morey, 2009). Diaries have also been
used to chronicle details of children’s and
adolescents’ daily family lives, such as the
frequency and characteristics of time spent with
family members. An experience sampling study
found that about 35% of adolescents’ time was
spent with family (Schneiders et al., 2007), and
daily diary research has revealed that siblings
spend about 17 hours in shared activities during
an average week (Updegraff, McHale, White-
man, Thayer, & Delgado, 2005), with the most
frequent topics of sibling conversation being
extracurricular activities, media, and academics
(Tucker & Winzeler, 2007). IRM data have also
shown how family members caring for patients
with dementia adapt to stressful symptoms of
the disease; over 3 months, the patients’ daily
problems with memory and sleep became less
upsetting to the caregivers (Fauth, Zarit, Femia,
Hofer, & Stephens, 2006).

Aside from describing characteristics of
daily family life, there are three common
types of research aims addressed with diary
data. First, researchers test whether stable

individual-difference variables predict daily
descriptions of states and behaviors within the
family. For example, daily diary studies have
examined racial, ethnic, and cultural differences
in adults’ experience of daily family stressors
(Cichy, Stawski, & Almeida, 2012) and in
adolescent reports of time spent assisting the
family (Hardway & Fuligni, 2006; Telzer &
Fuligni, 2009) as well as sex differences in
daily family activities and interactions (Lam,
McHale, & Crouter, 2012; Lee & Waite, 2005;
Neff & Karney, 2005; Offer & Schneider, 2011).
Researchers have also considered how daily
reports of family stress, con0ict, or warmth vary
as a function of chronic psychological symp-
toms (Papp, Goeke-Morey, & Cummings, 2007;
Schneiders et al., 2006) or more stable family
characteristics, such as chronic home stress
and global marital adjustment (Laurenceau,
Barrett, & Rovine, 2005; Serido, Almeida, &
Wethington, 2004).

The second type of question asks whether
micro-level 0uctuations in characteristics of
daily family life are associated with short-term
changes in the states, behaviors, or percep-
tions of individual family members. Perhaps
the most common of these within-subjects
designs test associations between day-to-day
0uctuations in family interactions and changes
in the mood of individual family members.
For instance, adolescents report more positive
affect on days when they spend more time
assisting family members (Telzer & Fuligni,
2009) and report less negative affect and more
positive affect when in the presence of family
members than when alone (Schneiders et al.,
2007), although these emotional bene/ts may
depend on the nature of the shared activity
(Offer, 2013; Pomerantz, Wang, & Ng, 2005).
In general, diary studies have shown that daily
family demands and stressors, including nega-
tive parent–child and marital interactions, are
associated with greater same-day child and
adult reports of emotional distress (Almeida,
Wethington, & McDonald, 2001; Chung, Flook,
& Fuligni, 2009; DeLongis, Capreol, Holtz-
man, O’Brien, & Campbell, 2004; Kiang &
Buchanan, 2014; Savla, Almeida, Davey, &
Zarit, 2008; Smith, Breiding, & Papp, 2012)
and that positive interactions are linked with
same-day psychological well-being (DeLongis
et al., 2004; Fuligni & Masten, 2010; Gable,
Reis, Impett, & Asher, 2004; Gleason, Iida,
Bolger, & Shrout, 2003; Graham, 2008; Hicks
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& Diamond, 2008; Meegan & Goedereis, 2006).
Recent studies also suggest that on days when
children and adults report more family stress or
less positive family interactions they describe
more problems with sleep that night (Fuligni &
Hardway, 2006; Hicks & Diamond, 2011; Kane,
Slatcher, Reynolds, Repetti, & Robles, 2014),
although this association might be bidirectional
(Gordon & Chen, 2014; Hasler & Troxel, 2010).

A large body of diary research has focused
on micro-level couple processes, linking greater
daily levels of self-disclosure and receipt of
emotional support, for example, with increased
reports of intimacy or closeness in the spousal
relationship (Belcher et al., 2011; Gleason et al.,
2003; Laurenceau et al., 2005) and showing that
support provision is more likely on days when
both members of the couple feel more satis/ed
with the relationship and on days when support
has also been received by the provider (Iida,
Seidman, Shrout, Fujita, & Bolger, 2008). These
approaches are also used to study how mari-
tal partners in0uence each other’s health. Using
an objective measure of physical activity, one
study found that adults with knee osteoarthritis
were more active on days when their spouses
were more supportive (Martire, Stephens, et al.,
2013). Daily diary data from both members of
the couple indicated that the more arthritis pain
the patient experienced, the less well his or
her spouse slept that night, independent of the
patient’s sleep pattern (Martire, Keefe, Schulz,
Stephens, & Mogle, 2013).

Finally, diary data are used to test
between-person or between-family differences
in micro-level, within-subject associations.
Often the analyses focus on sex or ethnic dif-
ferences in within-person associations between
daily family demands or stressors and the
emotional or physical well-being of members
(Chung et al., 2009; Cichy et al., 2012; Hasler &
Troxel, 2010; Kiang & Buchanan, 2014; Telzer
& Fuligni, 2009). Dispositional traits, such as
attachment style or symptoms of psychopathol-
ogy, have also been tested as moderators of
short-term associations between couple pro-
cesses and mood, perceptions, or behavior
(Birnbaum, Reis, Mikulincer, Gillath, & Orpaz,
2006; Hicks & Diamond, 2008, 2011; Papp,
Goeke-Morey, & Cummings, 2013; Schoebi,
Perrez, & Bradbury, 2012; Smith et al., 2012).
Other work has shown that high levels of chronic
stress and more global indicators of family dys-
function, typically assessed at baseline via

interview or single-administration question-
naire measures, can exacerbate within-person
associations between daily family hassles and
psychological distress (DeLongis et al., 2004;
Koerner, Shirai, & Kenyon, 2010; Schneiders
et al., 2006; Serido et al., 2004).

A growing research literature based on diary
and other naturalistic methods has advanced our
understanding of individual and social processes
within families and between families and the
outside world. We elaborate on those conceptual
and theoretical yields in a later section.

Compliance and measurement reactivity.
Though diaries are bene/cial in terms of
increasing the resolution with which temporal
processes are described, reducing recall-related
measurement error, and improving ecological
validity compared to single-administration
questionnaire or interview designs, they also
present unique methodological challenges. The
comparatively heavy burden of frequent reports
raises concerns about compliance and fatigue.
Fortunately, electronic devices now allow
researchers to randomize the order of items and
to use logic and question branching based on
previous responses, which minimizes repeti-
tiveness and time burden. Researchers may also
capture compliance information by digitally
recording time of survey completion. Compli-
ance in diary studies using electronic date–time
stamping is generally good, with on-time
completion rates around 90% (Hufford, 2007;
Shiffman, Stone, & Hufford, 2008). Our own
work involving the collection of online daily
diaries from multiple family members across 56
consecutive days has resulted in excellent com-
pliance, with an average of 94%–95% of diaries
completed, 98% of which were done on time
(Reynolds, Robles, & Repetti, 2014; Robles,
Reynolds, Repetti, & Chung, 2013). Strategies
such as bonus incentives contingent on 100%
compliance and regular telephone communica-
tion with families likely increased participant
motivation and fostered a sense of accountability
for the data (see Beckham et al., 2008; Hufford,
2007). Reducing participant burden may also
increase compliance; for example, rather than
complete online or paper diaries, IRM data have
been collected through daily telephone calls
(Wethington & Almeida, 2009).

Measurement reactivity represents another
potential challenge. Anticipation of the need to
report on events might affect one’s experience
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of those events, for example, by fostering higher
levels of self-monitoring or introspection (see
Barta, Tennen, & Litt, 2012). One study found
that husbands who completed diaries follow-
ing marital disagreements showed declines
in reports of marital quality across 15 days
(Merrilees, Goeke-Morey, & Cummings, 2008).
By calling attention to disagreements it is pos-
sible that the measurement procedure itself
in0uenced husbands’ perceptions of the marital
relationship. It is worth noting, however, that
when marital interactions were later observed
in the laboratory, the emotional expressiveness
of these husbands could not be distinguished
from that of a control group who had not
taken part in the diary study. Our own work
has uncovered only minimal evidence of mea-
surement reactivity, when operationalized by
systematic changes in diary ratings of family
interactions or by systematic changes in the
strength of associations between variables, as a
function of time in the study (Reynolds et al.,
2014). Combining diary methods with pre- and
post-assessments and/or with more objective
recordings of behavior, while experimentally
manipulating diary frequency between families,
will provide further insight into whether the
observed temporal trends can be attributed to
the effects of repeated sampling.

Direct Observations of Behavior in
Natural Settings

Another way to assess life as it is lived in
families is through direct observational tech-
niques that capture family members’ actions and
reactions to each other and to their environ-
ments in real time. This approach avoids the
recall, response, and item interpretation biases
of indirect observations derived from the retro-
spective reports of family members and instead
relies on trained coders and statistical techniques
that ensure interrater reliability (Repetti, Wang,
& Sears, 2013). Observational techniques take
many forms and can be applied in both lab-
oratory and more natural settings. Laboratory
studies, however, risk eliciting unusual behavior
by creating unusual situations. For example, a
parent and child may be asked to discuss several
speci/c emotionally laden topics in the labora-
tory (Fivush, Brotman, Buckner, & Goodman,
2000), but this dyad may not have similar con-
versations under normal circumstances and may
rarely be together without others present or the

typical disruptions that characterize everyday
family life. Naturalistic observational studies
offer unique information to a research literature
that is often driven more by methods that max-
imize standardization and controllability than
those that maximize generalizability or applica-
bility to daily life. Data may be collected in any
setting in which participants /nd themselves—in
a playground, at home, even in a family car—and
methods of observation include audio record-
ings, video recordings, and live observation.

Audio recorders are suf/cient when
researchers are interested in aspects of speech,
such as content and interaction frequency.
Positive and negative couple and parent–child
interactions have been examined by plac-
ing stationary audio recording equipment in
high-traf/c areas of families’ homes (Chris-
tensen, Phillips, Glasgow, & Johnson, 1983).
A novel ambulatory audio recording apparatus,
the Electronically Activated Recorder (EAR),
functions as an experience sampling device by
unobtrusively recording brief clips of partici-
pants’ acoustic environments: everything from
self-talk, to laughter, to conversations in every-
day life (for detailed descriptions of the EAR
technology and uses, see Mehl, Pennebaker,
Crow, Dabbs, & Price, 2001; Mehl & Rob-
bins, 2012). EAR data have been used to count
preschoolers’ con0icts with others on a weekend
day, when they were presumably mostly with
family members (Slatcher & Robles, 2012).
Participants rate EAR devices as unobtrusive
and show high rates of compliance with their
use (Mehl & Holleran, 2007).

Small stationary or ambulatory cameras as
well as live videographers may also be used to
record family life. To increase standardization,
some studies use semi-naturalistic settings or
tasks, such as an “apartment laboratory” set up
to feel like a regular apartment but equipped
with cameras (Driver & Gottman, 2004), or a
home observation of parents asked to engage
in a play task with their infants for a speci-
/ed period of time using toys provided by the
experimenters (Bakeman & Adamson, 1984).
These studies trade some ecological validity for
increased control. Other studies may sacri/ce
standardization entirely to examine situations
that are not necessarily uniform in real life.
For example, researchers at the Sloan Center
on Everyday Lives of Families (CELF) at the
University of California, Los Angeles, collected
more than 1,400 hours of video recordings from
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a sample of 32 families going about their nor-
mal lives on two weekdays and two weekend
days (Ochs, Graesch, Mittmann, Bradbury, &
Repetti, 2006; Ochs & Kremer-Sadlik, 2013).
Each family included two parents and at least
one child between the ages of 7 and 12; ambula-
tory cameras followed family members as they
moved about—at home, in the car, and in public
settings. Activities were captured throughout
the day, including events such as parents’
reunions with their families after work (Cam-
pos, Graesch, Repetti, Bradbury, & Ochs, 2009)
and evening meals (Ochs, Shohet, Campos,
& Beck, 2010).

Making comparisons when family settings
and activities vary as widely as they do in the
CELF study can pose a dif/culty that is not
present in controlled laboratory studies. Several
solutions exist; one is to measure events in situa-
tions that provide some inherent standardization.
For example, stationary video recorders in a day-
care center captured end-of-workday reunions
between mothers and children (Repetti & Wood,
1997), and cameras positioned on a street corner
captured parents’ behavior while crossing the
street with their children (Morrongiello & Bar-
ton, 2009). A second solution is to record what
are presumed to be common occasions in fam-
ilies. For example, “dinner table” studies have
placed stationary cameras in homes facing a
table to record affect in parent–child interactions
(Boyum & Parke, 1995), third-party interference
in family con0icts (Vuchinich, Emery, & Cas-
sidy, 1988), communication patterns in children
with autism (Jones & Schwartz, 2009), and
parents’ behavioral regulatory comments (Tul-
viste, Mizera, De Geer, & Tryggvason, 2002).
Ambulatory videographers may also record con-
versations regardless of when, where, or how a
“family dinner” occurs (Campos et al., 2013).

Last, investigators may be present with fami-
lies to observe and code behavior in real time. In
the CELF study, in addition to two ambulatory
videographers, a separate researcher also noted
the physical location and activity of each family
member every 10 minutes. These scan sampling
data have been used to examine the physical
proximity of family members to each other
(Campos et al., 2009) and division of labor in
the home (Saxbe, Repetti, & Graesch, 2011).

Advantages and disadvantages of direct nat-
uralistic observations. Observing families in
their natural settings affords ecological validity

and avoids many of the problems with partici-
pants’ reports because the burden of accurately
recording behavior and other setting char-
acteristics shifts from the participant to the
researcher. Instead of assessing a member’s
evaluation of the family, the family reveals its
behavior, emotions, and attitudes through the
recordings. Researchers later de/ne variables
and interpret behavior by breaking down the
moment-to-moment actions and reactions that
make up everyday human exchanges. Compared
to self-report data, the indicators or manifes-
tations of constructs are more explicit, more
clearly de/ned, and applied in a more uniform
manner. The resulting reliability comes at the
cost of the substantial time and effort needed to
develop and use coding systems, a process that
is particularly challenging when observations
are made in uncontrolled and nonstandardized
settings. In addition, observational techniques
cannot directly assess participants’ internal
experiences, and the range of physical locations
captured with direct observations are more
limited than with diary methods.

Researchers have expressed concern that
observational techniques may introduce behav-
ioral reactivity; however, the presence of
recording equipment and even live observers
does not appear to have a signi/cant impact on
participant behavior (Christensen & Hazzard,
1983; Gardner, 2000; Jacob, Tennenbaum,
Seilhamer, Bargiel, & Sharon, 1994). Consider
the alternative of questionnaire assessments;
participants surely /nd it much easier to indulge
self-presentation biases when asked to simply
circle a number on a response scale compared
to responding to the moment-by-moment chal-
lenges of real social interactions. Engaging in
prescribed, unfamiliar tasks also seems more
likely to elicit behavior outside of the partici-
pants’ norms than interactions that occur while
participants are conducting their daily routines
and responding in the moment to family mem-
bers’ demands (Gardner, 2000). Thus, even
relatively intrusive naturalistic observational
techniques have advantages over questionnaires
or laboratory observational techniques with
respect to behavioral reactivity to measurement.

Ambulatory Assessments of Biological
Processes

Research showing that social and emotional
stressors in the family predict future physical
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health has prompted interest in understanding
the unfolding of biological stress responses in
the context of family life (Repetti, Taylor, &
Seeman, 2002; Robles, Slatcher, Trombello, &
McGinn, 2013). Although some of those investi-
gations take place in laboratory settings, there is
a growing body of research that uses noninvasive
methods to monitor the spontaneous activity of
stress-response systems. Two types of data col-
lected in real time through IRMs are described
here: (a) salivary cortisol to assess activity of
the hypothalamic–pituitary–adrenal (HPA) axis
and (b) ambulatory BP monitoring to assess
sympathetic–adrenomedullary functioning. The
studies we summarize here connect these indi-
cators of physiological processes with measures
of everyday family life.

Diurnal cortisol. The release of the hormone
cortisol is triggered by activation of the HPA sys-
tem. Research on HPA activity has advanced in
the past two decades thanks to the relative ease
with which cortisol can now be assayed from
saliva. Although most studies assess reactions to
acute stressors in the laboratory, salivary corti-
sol is also used to measure spontaneous activ-
ity of the HPA axis and the diurnal patterning
of the hormone’s secretion. Cortisol levels show
a strong diurnal cycle that typically includes an
abrupt rise within the hour after awakening and
a rapid decline during the next few hours, fol-
lowed by a more gradual drop over the rest of
the day. Naturalistic studies typically collect two
or more samples of saliva (ideally at least four)
each day for one or more days; levels of cor-
tisol at these multiple time points are used to
construct a variety of measures. The total cor-
tisol released during the day is usually estimated
by an area-under-the-curve (AUC) computation.
The most frequently targeted indicators of diur-
nal rhythm are the rapid rise in cortisol that
occurs upon awakening, known as the cortisol
awakening response (CAR), and the slope of
the decline across the day. Although all of these
measures have been linked to health outcomes,
the evidence is clearest for a connection between
0atter cortisol slopes and adverse health, includ-
ing an increased risk of mortality (Kumari, Ship-
ley, Stafford, & Kivimaki, 2011). Details about
the collection, analysis, and health correlates of
salivary cortisol are presented elsewhere (Nicol-
son, 2008; Saxbe, 2008).

Daily cortisol has been related to
day-to-day 0uctuations in family variables

in within-subjects analyses. For example, one
study found that less cortisol was secreted
(AUC) on days when couples reported more
exchanges of physical affection (e.g., touch-
ing, hugging, and kissing), an effect that was
mediated by daily positive affect (Ditzen, Hopp-
mann, & Klumb, 2008). A separate article
reported that more cortisol was produced on
days with more time spent on housework or
in paid employment (Klumb, Hoppmann, &
Staats, 2006). That /nding is consistent with
research showing stressful events at home linked
with a same-day increases in cortisol secretion
(AUC; Stawski, Cichy, Piazza, & Almeida,
2013). Other researchers have considered how
within-subject associations between measures
of diurnal cortisol and daily stressors might
vary according to trait-level marital or family
variables. For instance, there is evidence that
happy marriages can buffer the short-term
effects of stressors on cortisol. In one study,
wives with higher levels of marital satisfaction
had lower evening cortisol after a stressful day
at work (Saxbe, Repetti, & Nishina, 2008).
In an ESM diary study, worrisome thoughts
about work were associated with higher levels
of cortisol at that moment, but only among
women who reported low levels of marital sat-
isfaction or marital disclosure (Slatcher, Robles,
Repetti, & Fellows, 2010). The same type of
design has been used to investigate how daily
stressor–cortisol associations differ depending
on the quality of the parent–child relationship.
The association between daily cortisol secretion
(AUC) and the seriousness of the most severe
stressors experienced that day was stronger
for college students who reported less warmth
in their childhood relationships with parents
(Hanson & Chen, 2010). Other evidence may
point to the role of chronic parenting stress in
moderating the effects of stressors on a parent’s
cortisol. Compared to other parents, those whose
offspring had a psychiatric diagnosis showed
a less pronounced CAR and a 0atter slope on
the days that followed high-stress days (Barker,
Greenberg, Seltzer, & Almeida, 2012).

Diurnal cortisol data can be averaged across
days to create an individual-difference vari-
able that is then related to a marital or family
variable in between-subjects analyses. For
example, adults who experienced the death
of a spouse within the last couple of years,
on average, released less cortisol at waking
and their daily slopes were 0atter compared
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to a matched sample of nonbereaved adults
(Ong, Fuller-Rowell, Bonanno, & Almeida,
2011). In a study mentioned above, women
who reported more marital satisfaction had,
on average, higher morning values and steeper
declines across the day (Saxbe et al., 2008).
Consistent /ndings have been reported with
cortisol collected on only a single day; men
and women who reported more marital prob-
lems had lower CARs and 0atter diurnal slopes
(Barnett, Steptoe, & Gareis, 2005), and married
participants who received more affection from
their spouses had higher waking cortisol and
greater cortisol change over the day (Floyd &
Riforgiate, 2008). However, not all studies have
detected associations between marital quality
variables and diurnal cortisol (cf. Vedhara, Tuin-
stra, Miles, Sanderman, & Ranchor, 2006). Indi-
vidual diurnal cortisol rhythms have been
correlated with other indicators of stress at
home. Flatter slopes were observed in women
who, while conducting a tour of their homes,
described them as stressful environments, using
words suggesting a sense of messiness, chaos,
clutter, and need for repair (Saxbe & Repetti,
2010). In a /nding that may re0ect the effects of
parenting demands, mothers with more children
had lower morning cortisol as well as lower
average cortisol levels and a less steep decline
across the day (Adam & Gunnar, 2001).

Some investigators have overcome the chal-
lenges of collecting saliva from children to test
how their patterns of diurnal cortisol relate, on
a between-subjects basis, to family variables.
In a study mentioned above, preschoolers who
engaged in more interpersonal con0icts, as indi-
cated by EAR data, had 0atter diurnal cortisol
slopes and lower cortisol levels upon wakening
(Slatcher & Robles, 2012). The diurnal cortisol
rhythms of children ranging from kindergarten-
ers to adolescents have also been related to
parents’ descriptions of their marriages and
parenting. More maternal involvement and
warmth have been associated with steeper
cortisol slopes and better marital functioning
with lower daily cortisol secretion (Pendry &
Adam, 2007). Higher morning cortisol levels
have been observed in children whose parents
described themselves as more involved with and
accepting of their children (Booth, Granger, &
Shirtcliff, 2008). Observed parental behavior
has also been related to children’s diurnal cor-
tisol. Preschoolers whose mothers were rated
as more supportive during a structured task

had higher post-awakening cortisol values and
steeper cortisol slopes across the day (Ben-Dat
Fisher et al., 2007).

Ambulatory recordings of BP. The sympathetic–
adrenomedullary, or /ght/0ight, response to
threats encompasses a wide range of bio-
chemical and physiological changes, including
increases in heart rate and BP. Most family
scholars are familiar with studies that test car-
diovascular reactivity to laboratory stressors,
such as a con0ict discussion with a spouse.
This approach is now supplemented by a small
literature that uses ambulatory monitoring of
cardiovascular activity throughout the day. A
cuff automatically in0ates according to a prear-
ranged schedule, and measures of diastolic and
systolic blood pressure (DBP and SBP, respec-
tively) are taken repeatedly while participants
carry out their ordinary activities.

Ambulatory data have been used to examine
how BP may be linked to family interaction.
Within-subjects analyses have shown that both
SBP and DBP were lower during everyday
social interactions with family members com-
pared to interactions with others (Holt-Lunstad,
Uchino, Smith, Olson-Cerny, & Nealey-Moore,
2003). Most studies analyze ambulatory BP
data in between-subjects designs, such as a
study that assessed the effectiveness of a 4-week
“warm touch” intervention, in which couples
were taught to increase awareness of their part-
ner through sensitive touching and massage.
After controlling for pre-intervention SBP,
husbands in the treatment group had lower
post-intervention SBP than did husbands in the
control group (Holt-Lunstad, Birmingham, &
Light, 2008).

Ambulatory BP patterns have also been
associated with household demands and respon-
sibilities. In a sample of hypertensive and
overweight men and women, greater perceived
responsibility for household tasks, but not hours
spent on those tasks, was associated with higher
ambulatory SBP and DBP (Thurston, Sherwood,
Matthews, & Blumenthal, 2011). More family
responsibilities, such as the number of children
in the household and greater quantity of house-
work, were associated with higher SBP and DBP
among women with a university degree, but not
among women without a degree (Brisson et al.,
1999). In contrast, a study of teachers suggested
that being married and having children may have
a favorable effect on markers of recovery from
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the physiological activation of the workday. The
decline in DBP and SBP from day at work to
evening at home varied depending on family
status: Parents showed the greatest decrease, the
married group showed an intermediate decrease,
and there was no change in the sample of singles
(Steptoe, Lundwall, & Cropley, 2000).

Research challenges associated with ambulatory
biological data. Biological data collection pro-
cedures can be costly, demanding, dif/cult for
children, and uncomfortable or even embarrass-
ing (e.g., spitting into a tube in public settings).
Compliance can also be problematic because of
the need to record additional information at each
reading. With respect to the assessment of corti-
sol, the storage of saliva samples adds logistical
complications, and laboratory processing adds
costs. Moreover, because a wide range of vari-
ables in0uences cortisol levels, exclusion criteria
are applied when recruiting participants.

Statistical Models

Multilevel modeling (MLM; Raudenbush &
Bryk, 2002; Snijders & Bosker, 1999) is well
suited for data structures in which many obser-
vations or data points are nested within each
individual participant. This approach allows
for the simultaneous estimation of within- and
between-person effects and is 0exible in han-
dling an uneven number of observations at the
within-person level, as is often the case with
naturalistic designs in which the frequency and
spacing of observations can vary both between
and within participants. Although a detailed
statistical discussion is beyond the scope of
this article, we provide a brief overview of
data-analytic considerations relevant to the
types of research designs discussed here and
refer interested readers to several recent edited
volumes for more in-depth coverage of these
methodological and statistical issues (Bolger
& Laurenceau, 2013; Mehl & Conner, 2012;
Stone, Shiffman, Atienza, & Nebeling, 2007;
Walls & Schafer, 2006).

Typical MLMs in naturalistic designs assume
that observational units, whether diary reports
or biological samples, are collected at Level
1, or the within-person level, and are nested
within individual participants at Level 2, or
the between-person level. The /rst MLM typi-
cally /t to these data is an unconditional means
model, which is characterized by the absence

of predictors at every level. Though rarely of
research interest itself, this model allows for the
calculation of an intraclass correlation coef/-
cient, representing the percentage of the total
variance in the outcome that is attributable to
between-person (vs. within-person) differences.
This model also serves as a benchmark against
which to evaluate the /t of subsequent models.

MLM is well suited to the types of research
questions that are addressed in the literature:
It accommodates tests of whether relatively
stable individual differences predict aver-
age levels of repeatedly assessed outcome
variables; allows for tests of micro-level asso-
ciations between time-varying constructs at the
within-person level; and can evaluate whether
such within-person associations are moderated
by more stable individual or family charac-
teristics at the between-person level, such
as dispositional traits or global indicators of
family functioning. In addition to modeling
within-person predictor and outcome variables
assessed concurrently, it is also possible to use
time lags in MLM to examine whether measure-
ments recorded at an earlier occasion predict an
outcome assessed at a subsequent time point,
which allows for stronger claims as to causality
(see Larson & Almeida, 1999; Laurenceau &
Bolger, 2005).

When constructs change according to known
patterns over time, such as the diurnal rhythm
of cortisol, then such temporal trends can and
should be explicitly modeled in MLM. Mul-
tiple time scales can be incorporated into the
same analysis to capture linear and nonlinear
processes both within and across days, and ele-
ments of time series analysis can be used in
combination with MLM to explore and model
more complex temporal patterns. It should be
noted that observations sampled closer together
in time, including their residual terms, are likely
to be more similar than those sampled further
apart in time; the serial autocorrelation should be
explicitly examined and, if necessary, corrected
in multilevel models, typically through the speci-
/cation of a /rst-order autoregressive pattern for
the within-person residuals (see Bolger & Lau-
renceau, 2013; Schwartz & Stone, 2007).

Statistical methods developed primarily
within the context of observational research,
such as sequential analysis, have also addressed
time dependencies in repeated measures data.
Sequential analysis allows researchers to ask
whether the presence of one code increases
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the probability that another code will occur
within a sequence of observed behavior or
within a speci/ed time window (Chorney, Gar-
cia, Berlin, Bakeman, & Kain, 2010; Faraone
& Dorfman, 1987; Howe, Dagne, & Brown,
2005). To accurately model this probability,
the overall consistency in an individual’s states
or behavior from one observational unit to the
next must be taken into account. This method
has been used to examine temporal patterns
in family interactions, including positive and
negative reciprocity in marital communications
(Margolin & Wampold, 1981) and associations
between parental reassurance and child distress
(Martin, Chorney, Cohen, & Kain, 2013).

IRM data collected from families and dyads
pose unique analytic challenges due to the addi-
tional layer of interdependence in the data, given
that observations are nested within individu-
als, who are in turn nested within dyads or
families. Analysis of dyadic diary data usually
involves actor–partner interdependence models,
which make use of dummy variables to “trick”
MLM software into nesting the data within
dyads and examining outcomes from both part-
ners simultaneously (Kenny, Kashy, & Cook,
2006; Laurenceau & Bolger, 2005). The analy-
sis of repeated measures dyadic data using soft-
ware typically associated with a multivariate,
latent variable framework is a viable alternative
approach (e.g., Laurenceau & Bolger, 2011).

The /eld is witnessing a rise in the applica-
tion of sophisticated statistical techniques that
combine elements of MLM, time series analy-
sis, differential equation modeling, and latent
variable/factor analysis, allowing researchers
to quantify and test fascinating new theoretical
concepts (see Walls, Höppner, & Goodwin,
2007; Walls & Schafer, 2006). Notable develop-
ments include the use of growth mixture model-
ing to identify pro/les or classes of diurnal corti-
sol trajectories (Dmitrieva, Almeida, Dmitrieva,
Loken, & Pieper, 2013); the application of
differential equation modeling to examine the
dynamics of intra-individual variability over a
series of time (Deboeck, 2011); and the use of
related statistical models to explore the complex
dynamics of behavior, affect, or physiology of
two individuals in a dyadic system across time
(Butler, 2011), such as through dynamic systems
modeling (Boker & Laurenceau, 2006; Ferrer
& Helm, 2013; Schermerhorn, Chow, & Cum-
mings, 2010) and dynamic factor analysis (Brose
& Ram, 2011; Ferrer & Nesselroade, 2003).

Advances to Theory

By repeatedly assessing behaviors, emotions,
thoughts, and physiology in daily life, the meth-
ods described here provide a close-up view
of biological, psychological, and social sys-
tems as they operate in the real world. These
data have uncovered fresh empirical patterns
and led to new constructs and ideas. We now
highlight progress in two areas: (a) the in0u-
ence that stressful experiences outside of the
home have on families and (b) within-family
processes, such as spillover, coregulation, and
cross-over.

Linkages Between Experiences Inside
and Outside of the Family

An early use of IRM methodology in fam-
ily research focused on the in0uence that
experiences at work have on family interac-
tions. Capitalizing on day-to-day variability
in individual and family variables, researchers
observed how experiences earlier in the day
“spill over” and shape later behavior at home
(Bolger, DeLongis, Kessler, & Wethington,
1989; Repetti, 1989). This body of research has
been showing how the mood and social behavior
of spouses and parents change following more
stressful days at work. The literature describes
two common patterns of short-term responses to
daily stress: social withdrawal and an increase
in irritability and displays of anger (see Repetti,
Wang, & Saxbe, 2009, for a review). A related
line of research suggests that daily stressors
at school are associated with similar changes
in children’s mood and interactions at home
(Flook & Fuligni, 2008; Lehman & Repetti,
2007; Repetti, 1996). The most sophisticated
and convincing investigations collect data in
different settings (workplace, school, home) at
multiple time points within the same day. Sep-
arating assessments of presumed precipitating
conditions from hypothesized mediators and
outcomes of interest allows researchers to test
associations between experiences earlier in the
day and later changes in mood, physiology, and
social behavior. Some of these studies have also
included objective measures, such as videotaped
observations of family interaction, and spouse
reports of behavior (Repetti et al., 2009).

These naturalistic data show how the emo-
tional and physiological residue of stressors
from work and school can be carried back into
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the home at the end of the day, where they can
change the rhythms of family life. However,
individuals and families differ in the likelihood
that events and experiences outside of the home
will spill over into the family (Repetti & Saxbe,
2009). For example, the immediate impact of
job stressors on after-work behavior is stronger
among parents who report symptoms of depres-
sion and anxiety (Repetti & Wood, 1997) and
in families with high levels of con0ict (Story &
Repetti, 2006).

Short-Term Social, Emotional, and Biological
Processes That Link Family Members to Each

Other

The concept of spillover applies not only to
connections across boundaries that separate
families from the outside world but also to con-
nections between dyads and individuals within
a family. For example, although cross-sectional
and longitudinal studies have established associ-
ations between the extent and nature of marital
and parent–child con0ict (Erel & Burman,
1995), IRM designs have provided insights
into the daily dynamics that give rise to these
correlations. Daily diary reports indicate that
the likelihood of hostile parenting behavior and
parent–child con0ict rise on days when spouses
engage in con0ict with each other (Erel & Bur-
man, 1995; Sears, Repetti, Reynolds, Robles, &
Krull, 2014). Almeida, Wethington, and Chan-
dler (1999) found that marital tension on one day
increased the likelihood of parent–child tension
the next day by 41%–60% and that parent–child
con0ict raised the likelihood of same-day mar-
ital con0ict. Another diary study found that the
association between marital con0ict and child
distress was mediated by parent–child con0ict
in a diverse population of adolescents and their
parents (Chung et al., 2009).

Diary studies have shown that daily
within-family spillover processes are only one of
many ways that members of a family are affected
by each other’s experiences. Terms like coreg-
ulation and synchrony are used to describe con-
nections between the momentary physiological
and emotional states of marital partners or within
a parent–child dyad. IRMs of mood or emotion
are used to model the transmission or contagion
of positive and negative affect between family
members. Larson and Almeida (1999) showed
in a landmark special section of this journal
how it was possible to chart “emotional chain

reactions” in families by testing which family
member is the “sender” and which the “receiver”
of the emotion. For example, both daily reports
and ESM data suggest that mothers’ negative
emotions can be transmitted to their adolescent
children (Downey, Purdie, & Schaffer-Neitz,
1999; Larson & Gillman, 1999). There is also
evidence of emotional coregulation or trans-
mission within adult couples based on diary
data (Butner, Diamond, & Hicks, 2007; Ferrer
& Nesselroade, 2003; Saxbe & Repetti, 2010;
Schoebi, 2008; Song, Foo, & Uy, 2008; Thomp-
son & Bolger, 1999). Some, but certainly not
all, of the evidence from couples suggests that
husbands’ affect may be a stronger driving force
than wives’ affect in emotion transmission and
that negative mood may be more contagious than
positive mood. Streams of ambulatory biological
data from family members are now used to inves-
tigate physiological coregulation or synchrony, a
phenomenon by which one person is thought to
up- or down-regulate the partner’s psychophysi-
ological arousal (Sbarra & Hazan, 2008). Signif-
icant covariation over time in diurnal cortisol has
been observed in mother–child (Papp, Pendry, &
Adam, 2009; Williams et al., 2013) and marital
dyads (Liu, Rovine, Klein, & Almeida, 2013;
Papp, Pendry, Simon, & Adam, 2013; Saxbe &
Repetti, 2010).

Researchers are also exploring factors that
shape emotional and physiological synchrony.
For example, coregulation may vary depending
on family members’ physical proximity to each
other and time spent together (Butner et al.,
2007; Papp, Pendry, et al., 2009, 2013; Saxbe &
Repetti, 2010; Song et al., 2008), whether they
are coping with the same stressful event that day
(Berg, Wiebe, & Butner, 2011), whether there
are children in the family (Song et al., 2008),
and exposure to life stressors (Downey et al.,
1999; Larson & Gillman, 1999; Thompson &
Bolger, 1999). Short-term connections between
members’ emotions and physiology also appear
to be shaped by the quality of their relationships,
as indicated by measures of marital strain and
satisfaction (Liu et al., 2013; Saxbe & Repetti,
2010), couple collaboration in coping with daily
stressors (Berg et al., 2011), family affective
responsiveness (Williams et al., 2013), par-
enting behaviors (Papp, Pendry, et al., 2009),
attachment style (Butner et al., 2007), and the
importance and value placed on the family
(Schoebi, Wang, Ababkov, & Perrez, 2010).
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Coregulation effects are probably mediated
by the changes in a social partner’s behavior that
go along with 0uctuations in his or her emotion
and physiology. Naturalistic research has shown
how an individual’s activities and behavior can
in0uence the emotional and physiological states
of other family members. For example, both a
partner’s disclosure of news about a positive
event and supportive behaviors have been linked
to short-term changes in a spouse’s mood and
diurnal cortisol slope (Bolger, Zuckerman, &
Kessler, 2000; Crockett & Neff, 2013; Hicks
& Diamond, 2008; Meegan & Goedereis, 2006;
Shrout, Herman, & Bolger, 2006). Demanding
or disapproving behaviors have been shown to
be associated on a day-to-day basis with part-
ner symptoms of anxiety (Zaider, Heimberg, &
Iida, 2010) and negative mood (Kleiboer et al.,
2007). A study that used in-home observers to
track couples’ daily activities over the course
of a week found that diurnal cortisol was tied
not only to the individual’s own activities but
also to the activities of his or her spouse. The
healthier diurnal cortisol patterns—lower lev-
els of evening cortisol and a steeper diurnal
slope—were found in husbands whose wives
spent less time involved in leisure activities and
in wives married to men who devoted more time
to housework (Saxbe et al., 2011).

What we are learning about the short-term
social, emotional, and biological processes
that tie family members to each other /ts with
another set of /ndings: Stressful experiences
outside of the home can “cross over” and have a
short-term impact on the mood and physiology
of other family members. For example, daily
job stress has been linked with an increase in
a spouse’s negative mood (Lavee & Ben-Ari,
2007), and husbands’ worries about work are
associated with short-term increases in their
wives’ cortisol levels (Slatcher et al., 2010). In
another study, simply allocating more time to
paid work was associated with greater daily cor-
tisol secretion in a spouse (Klumb et al., 2006).
By showing how family members’ emotions and
physiology are interlaced over minutes, hours,
and days, naturalistic data are revealing the fab-
ric of family life. The work we have discussed
here indicates that the mood and physiology of
one family member is affected by the behavior,
mood, physiology, and experiences of another
family member, even by events that occurred
to the other person hours earlier in a different
setting.

Future Directions

The pace of theoretical advancements should
increase over the next decade as more and
more investigators adopt methods that put fam-
ilies under the microscope. In this section, we
identify several emerging trends and promising
avenues for the next generation of naturalistic
research.

Interdisciplinary Teams of Investigators

The everyday lives of families can be studied
through the lens of members’ perceptions,
recordings or live observers, and indicators of
biological functioning. By combining these
different methods into the same investigation
researchers can watch family life simultane-
ously unfolding at multiple levels. For example,
studies that blend biological data with other
naturalistic data can advance our understanding
of the daily processes through which families
in0uence health. Combinations of saliva sam-
pling with diaries and with live observers in
the home have shown that daily cortisol secre-
tion is tied to couples’ expressions of physical
affection (Ditzen et al., 2008) and to a spouse’s
housework and leisure activities (Saxbe et al.,
2011). These mixed methods studies illustrate
how researchers can model family life “get-
ting under the skin.” Studying the everyday
lives of families with the assortments of data
described in this article calls for collaboration
with colleagues from different disciplines. The
collection, analysis, and interpretation of such
multifaceted data require specialist skills and
knowledge that go beyond the expertise of any
single researcher. In particular, ever more com-
plex data sets will call for collaborators with
statistical pro/ciencies to address the resultant
data-analytic challenges.

Creative Explorations of Naturalistic Data

The ability to assess and model variability
within individuals and within families is a
hallmark advantage of the methods described
in this article. In addition to understanding
the situations and contexts that, on average,
cause short-term changes in family mem-
bers’ states and behaviors, these methods also
afford researchers an opportunity to explore
between-person or between-family differences
in the variability in individuals’ responses over
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time. This has been illustrated most clearly in
diary research that examines affective variability
or instability, a theoretically important corre-
late of several indices of poor mental health
outcomes (Ebner-Priemer, Eid, Kleindienst,
Stabenow, & Trull, 2009; Kuppens, Oravecz,
& Tuerlinckx, 2010) and in work demonstrat-
ing the importance of heart rate variability in
understanding regulated emotional responding
(Appelhans & Luecken, 2006). Inasmuch as
growing up in a stable, predictable home envi-
ronment has bene/cial implications for health
and development, the extension of such work
to the study of families would be an important
contribution. In other words, by allowing for an
examination of how variable or consistent the
family environment is from day to day, IRM
designs offer a novel way of operationalizing
predictability and stability at home.

Other factors traditionally considered
methodological or statistical nuisances could
prove informative. Just as researchers have
transitioned from treating interdependence in
dyadic data as a statistical violation in need
of correcting to modeling it as an important
parameter in its own right, creative use of data
from more than two family members may afford
other theoretical advancements. For example,
agreements and disagreements among family
members describing the same event may offer
important information. Researchers could, for
instance, examine how the degree of consensus
about an event relates to differences in the
members’ responses to it.

The research designs discussed here permit
investigations of patterns of family interaction
over varying time frames, from minutes, to
hours, to days, to weeks. These data could
uncover social rhythms that have not yet been
identi/ed, such as within-family processes
of spillover or coregulation that occur over
longer or shorter time lags than those that have
been tested to date. Researchers are starting to
explore different lagged effects with IRM data.
Analyses of diurnal cortisol data have indicated
same-day but not one-day lagged effects for
couple coregulation (Liu et al., 2013) and no
next-day effects of spouse support (Crockett
& Neff, 2013). Although there is evidence of
couple emotional interdependence from one
day to the next (Schoebi et al., 2010), mood
coregulation weakens as time elapses (Song
et al., 2008). The assessment of rhythms that
occur over different time periods could highlight

the variety and complexity of ways that family
members in0uence each other.

It is clear that, among the many bene/ts of
naturalistic methods, scholars must include the
sheer volume of information that is amassed and
the multiple ways the large and complex data
sets that result can be exploited. There has been
an incredible growth in the ability to collect and
analyze vast amounts of information. The “big
data revolution” has been compared to the spread
of the Internet because of its potential to dra-
matically change business, health care, educa-
tion, and politics (Mayer-Schönberger & Cukier,
2013). However, the density of naturalistic data
represents both a blessing and a curse for family
scholars. Possibilities for exploring a variety of
patterns—across time, across individuals, across
families—carry risks associated with data min-
ing. By keeping theory prominent in plans for
data analyses, statistical modeling will remain a
means to an end rather than an end in itself. In
addition, to facilitate the ef/cient accumulation
of knowledge, the /eld should insist on compre-
hensive description of methods and reporting of
all analyses; replication must occupy an essential
place in the literature.

Use of Naturalistic Methods to Enhance
Prospective Longitudinal Research and Family

Interventions

IRM data can help us understand how everyday
processes taking place on a short-term basis
come to shape the future health and well-being
of families and their individual members
(Repetti, Robles, & Reynolds, 2011). Now that
we are seeing how a family member’s behav-
ior, thoughts, emotions, and physiology have
immediate repercussions for spouses, children,
and parents, a logical next step is to embed
repeated measures designs within prospective
longitudinal studies to predict long-term indi-
vidual and family outcomes. One investigation
found that daily patterns of emotion 0uctuations
and overlaps in couple emotion 0uctuations
predicted whether the couple would still be
together 1 year later (Ferrer, Steele, & Hsieh,
2012). Designs like this will allow researchers
to study how biopsychosocial processes set in
motion on a daily basis may accumulate over
time and have a long-term impact on families
and their members. In particular, naturalistic
research opens a window onto the processes by
which outside stressors may come to permeate
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and change a family and by which stressors
within families gradually in0uence the mental
and physical health of members. Short-term
processes uncovered by repeated measures
designs can help us understand how families
change over time and how individual members
are gradually shaped by everyday experiences
in the family.

IRM and recordings can also enhance clini-
cal work with families and treatment research.
Just as ecological momentary interventions are
used for health behavior change and to address
individual psychological problems, mobile tech-
nology can deliver therapist instructions to fam-
ilies in their natural settings. Interventions could
be tailored, and their effectiveness assessed,
through daily monitoring of family interaction
and emotion (Bai & Repetti, in press).

Video Recordings: Ecologically Valid,
Microscopic Analyses of Family Processes

Just as early scientists put tissue samples under
the microscope and were able to see cell struc-
tures and how they work, researchers can now
do the same with the use of modern video tech-
nology to study families. Miniature cameras are
ubiquitous in everyday life; they are part of lap-
top computers and mobile phones, worn on bike
helmets, and used for security in public and pri-
vate spaces. The new devices should herald a
major turn in the road for the study of fami-
lies. In comparison to in vitro observations made
in laboratory settings, these in vivo observations
greatly improve the ecological validity of family
research (Repetti et al., 2013). The literature on
emotional expression, for example, has already
bene/ted greatly from the use of video record-
ings of minute changes in facial expression and
vocal tone in the laboratory. Although much less
work has capitalized on technological advance-
ments to study emotion expression in everyday
life, the CELF study demonstrated the feasibility
of using this type of video recording to examine
the facial, vocal, and physical characteristics of
children’s expressions of positive and negative
emotion and the naturally occurring behaviors
and situations in the family that evoke and sus-
tain them (Bai, Repetti, & Sperling, 2014; Sears,
Repetti, Reynolds, & Sperling, 2014) as well as
the factors that affect general emotional tone and
expressivity at home (Campos et al., 2013).

Direct observations of family members as
they move into and out of interactions with

each other offers a granular approach to the
study of family social processes by allowing
the assessment of what happened before and
after a particular emotion or behavior was dis-
played. The continuous streams of interaction
that are captured by the camera preserve the
normal sequencing of events, behaviors, and
feelings that naturally precede, and give rise to,
a particular type of interaction. For example,
an investigation of spouses’ exchanges of
social support in the CELF recordings included
scrutiny of the manner in which the exchange
was initiated and was able to differentiate
between two types of supportive interactions:
those that arise in response to a spontaneous
solicitation or request for help and those that
follow a partner’s unprompted offer of support
(Wang & Repetti, 2014). The moment is right to
harness the power of naturalistic video in family
assessment. Given the novelty of the method
and the ecological validity it brings to the /eld,
the possibilities are wide ranging and exciting.

Modeling marital and family processes in real
life is like trying to unravel a jumbled mass
of yarn. The measurement approaches we have
described in this article are beginning to dis-
entangle the strands. Despite drawbacks such
as the costs of data collection and analysis and
the demands placed on participants, naturalistic
methods are here to stay. They bring researchers
much closer to the real world of families and take
seriously the view of families as dynamic sys-
tems that change over time; they are poised to
revolutionize the /eld.

Note
Meredith S. Sears’s work on the article was supported by the
National Science Foundation Graduate Research Fellowship
Program. Any opinions, /ndings, and conclusions or recom-
mendations expressed in this material are those of the authors
and do not necessarily re0ect the views of the National Sci-
ence Foundation.
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