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ABSTRACT
A robust literature documents the health benefits of affectionate
communication. The present study offers a meta-analysis of this
literature to estimate general effects of affectionate communication
on several areas of health, including cardiovascular, stress hormonal,
stress reactivity, and mental health. We also examined potential
moderators, including the type of affectionate communication and
sex, while predicting that the benefits of expressed affection
outweigh the benefits of received affection. We found a weighted
mean effect of r = .23 for the relationship between affectionate
communication and health, with differences based on type of health
outcome but none for type of affection or sex. The effect of
expressed affection exceeded the effect of received affection. The
paper discusses the implications of these results.
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For an intensely social species such as humans, the formation and maintenance of satisfy-
ing interpersonal bonds is paramount to wellness. Maslow’s (1943) theory of human
motivation, Schutz’s (1958) fundamental interpersonal relations orientation theory, and
Baumeister and Leary’s (1995) need to belong perspective converge on the claim that
quality social relationships are necessary for well-being. Floyd’s (2006a, 2019) affection
exchange theory (AET) contends that humans form and maintain their social bonds, in
large part, through the provision and receipt of affection. Thus, AET argues that affection-
ate communication plays a pivotal role in human fitness.

These theoretic observations support the prediction that engaging in affectionate
communication is advantageous to individuals and to their relationships, and a
growing empirical literature substantiates this claim. In close relationships, for
instance, affectionate communication has been linked to higher relational satisfaction
(Hesse et al., 2014), communication satisfaction (Punyanunt-Carter, 2004), love and
liking (Floyd & Mikkelson, 2002), closeness (Mansson et al., 2017), and sexual
satisfaction (Debrot et al., 2017), as well as to lower emotional negativity (Huston &
Chorost, 1994). Moreover, increasing affectionate behavior in the form of kissing
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(Floyd et al., 2009) and cuddling (van Raalte et al., 2020) effects demonstrable
improvements in relationship quality (see Floyd, 2019).

Particularly in the past two decades, multiple studies have also identified significant
associations between affectionate communication and health. This literature has investi-
gated multiple parameters of physical health, including immunocompetence, stress man-
agement and recovery, cardiovascular wellness, metabolism, pain management, and sleep
quality. Similarly, this work has also explored multiple indices of mental health, including
anxiety and depression, psychological stress, self-esteem, loneliness, autism spectrum dis-
orders, and substance abuse. The expression and receipt of affectionate communiation
appear to be associated with a variety of positive health outcomes. Conversely, Floyd
(2014) correlated the deprivation of affection with loneliness, anxiety, depression, stress,
insecure attachment, and emotion regulation disorders, as well as the number of diag-
nosed mood/anxiety disorders and secondary immune disorders, whereas Floyd (2016)
reported significant associations between affection deprivation, disordered sleep, and
chronic physical pain (see also Hesse & Floyd, 2019; Hesse & Mikkelson, 2017).

Although robust, the empirical literature on affectionate communication and health is
diverse, encompassing a range of methodologies, measures, and manipulations, and focus-
ing on a broad variety of mental and physical indices of wellness (see Online Supplemental
Review for additional discussion of affectionate communication and health). The purpose
of the present study is to analyze the existing literature to identify the average effect size
linking affectionate communication to health and to explore moderating effects related to
measurement, sample, and outcome. To frame this investigation, we introduce the study of
affectionate communication, identify primary theoretical frameworks, and offer this
study’s predictions and research questions.

The communication of affection

Affectionate communication comprises an “individual’s intentional and overt enactment
or expression of feelings of closeness, care, and fondness for another” (Floyd & Morman,
1998, p. 145). In their commonly referenced tripartite model, Floyd and Morman (1998;
Floyd, 2006a) distinguished three types of affectionate communication: verbal, nonverbal,
and supportive. Verbal affection encompasses the use of written or spoken language (e.g.,
saying, “I love you”) to demonstrate affectionate feelings for another. Nonverbal affection
consists of non-linguistic behaviors that express affectionate feelings, including facial
expressions (e.g., smiling), tactile behaviors (e.g., hugging), vocalic behaviors (e.g., heigh-
tened pitch), and close physical proximity. Supportive affection comprises the use of beha-
viors that provide social, psychological, emotional, or instrumental support as indirect
demonstrations of affection (e.g., listening, acknowledging a special occasion, helping
another with a project). It is necessary to note that supportive affection, unlike the con-
struct of social support in general, is communicated for the specific purpose of conveying
affection. Thus, although all supportive affection behaviors would fit under the construct
of social support, the converse would not be true.

An important distinction in the affectionate communication literature is between the
terms “affection” and “affectionate communication.” The former denotes an emotional
state of fondness or positive regard for another (Floyd & Deiss, 2012), whereas the
latter comprises the “symbolic behaviors through which people convey messages of
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love, fondness, and positive regard to each other” (Floyd, 2015, p. 24). This distinction is
instrumental because affection exchange theory, described subsequently, makes clear that
individuals can feel affection without communicating it – as they may when they are uncer-
tain about a receiver’s response – and can also communicate affection without feeling it – as
they may when using affectionate expressions manipulatively (e.g., Horan & Booth-But-
terfield, 2011). It is important to note this distinction because the current meta-analysis
considers only research measuring or manipulating the communication of affection,
rather than the emotional experience of it, and although these commonly covary, they
do not necessarily (see Floyd, 2019).

Theoretical frameworks

Most empirical research on affectionate communication – including research on its health
correlates and outcomes – uses AET (Floyd, 2006a, 2019; Floyd et al., 2014; Floyd et al.,
2018) as its theoretic frame. We describe the theory in this section, while also referencing
tend-and-befriend theory (Taylor et al., 2000) as a framework that is similarly informative
with respect to the link between affectionate behavior and wellness.

Affection exchange theory
AET (Floyd, 2006a, 2019) was conceived to explain the ubiquity of affectionate communi-
cation as a human behavioral trait. Applying a neo-Darwinian lens, AET proposes that the
human need and capacity for affection are innate, a postulate that aligns with a general
human need for belonging and intimacy (e.g., Baumeister & Leary, 1995). Affectionate
communication is understood as one, though certainly not the only, behavior that directly
meets the human need to belong.

Most research applying AET to the exploration of affectionate behavior and health
makes use of the theory’s final three postulates. The key third postulate provides that
both affection and affectionate communication are adaptive with the evolutionary goals
of viability and fertility. With respect to viability, AET predicts that affectionate behavior
makes accessible both tangible and intangible resources through the creation and main-
tenance of human pair-bonds, and with respect to fertility, the theory predicts that affec-
tionate expression marks an individual as a fit prospective partner and parent. A broad
derivation from these arguments is that individuals whose behavioral patterns are charac-
terized by greater levels of affectionate expression are advantaged, relative to less-affection-
ate conspecifics, with respect to mental, relational, and even physical health and wellness.

The theory’s fourth postulate states that individuals have a range of tolerance for affec-
tionate behavior, and the fifth postulate provides that behavior above or below that range
of tolerance is aversive. These are important clarifications, insofar as higher levels of affec-
tionate behavior are not always advantageous for every individual or relationship, and not
every person requires the same level of affectionate behavior to thrive. There is, instead,
individual variation with respect to desired and required affectionate communication,
and AET provides that affectionate behavior is most advantageous when it aligns with
an individual’s range of tolerance.

The key third postulate predicts an association between affectionate communication
and well-being that is linear, on average, yet the fourth and fifth postulates make room
for individual and even situational variation to explain why people do not uniformly
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benefit in the same way or to the same degree, or may even experience detriments, from
the same affectionate expression. As an analogy, a course of pharmacotherapy may be
effective for most patients in most circumstances but could be innocuous or even
harmful to patients with certain comorbidities or in certain instances (such as when admi-
nistered incorrectly). These are highly important exceptions to the third postulate, but
they do not contradict the overall prediction of a significant linear association when aver-
aged across individuals and situations.

Tend-and-befriend theory
Although AET accounts for the majority of research on affectionate communication, a
related theoretical framework is Taylor et al.’s (2000) tend-and-befriend theory (TBT).
TBT predicts that women have a differing stress response (tend and befriend) than men
(flight or fight). In the seminal paper on TBT, the authors write that tending refers to
quieting and caring for offspring in reaction to stressors, whereas befriending refers to
affiliating with social groups. These actions give both individuals and their offspring
access to greater resources and protection, especially in moments of stress and danger
(Taylor et al., 2000). TBT argues that in moments of stress, women, more than men,
experience psychological activation associated with the attachment/caregiving system
(namely, a related physiological increase in the neuropeptide oxytocin) and are thus
drawn toward enacting tending and befriending behaviors. Therefore, the theory predicts
that bonding and befriending behaviors, such as affectionate communication, are more
beneficial for women than for men. TBT’s prediction is not shared by AET, which
posits a more general evolutionary argument in its third postulate regarding the
benefits of affection. Whereas AET states that the need for affection is innate in its first
postulate, it does not make any claim regarding innate physiological differences
between the sexes in terms of the likelihood of expressing affection.

Several studies have tested the sex difference predicted by TBT. For instance, Nickels
et al. (2017) found that male participants under stress became more selfish and competi-
tive (associated with the fight-or-flight response), whereas female participants under stress
become more cooperative and relational (associated with the tend-and-befriend response).
In another example, Byrd-Craven and colleagues (2015) reported that women experienced
more stress activation (measured by cortisol reactivity) than did men while watching a
video of crying infants. However, female infants were significantly more likely to approach
their mother than male infants were in response to being frightened (David & Lyons-Ruth,
2005). Finally, Turton and Campbell (2005) found support for a sex-differentiated
response to stress for college students, using Q-sorting methodology. Students sorted
various statements regarding how they tend to respond to stressors, with women’s
responses more likely than men’s to correspond to tending-and-befriending strategies.

The current study

With few exceptions (e.g., Floyd et al., 2014; Tully et al., 2006), research supports AET’s
conclusion that affectionate communication is health supportive. What is as yet
unknown, however, is how strong a relationship exists between affectionate behavior
and health, and how variations in measurement, sample, and health outcome moderate
that relationship.
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The current meta-analysis quantifies the association between affectionate communi-
cation and a variety of mental and physical health indices. As noted, AET argues that
both the receipt and especially the expression of affectionate communication are adaptive,
covarying under most circumstances with mental and physical health. Explored in this
meta-analysis is the overall magnitude of this benefit, as well as the effects of various mod-
erators related to the measurement or manipulation of affectionate communication, the
characteristics of the sample being studied, and the category of health outcome being
assessed. As explained above, researchers have examined several possible tracks by
which affection is related to health. This includes cardiovascular variables (e.g., resting
heart rate), stress hormones (e.g., diurnal cortisol variation), stress reactivity and recovery
(e.g., cortisol responsivity to stressors), and mental health variables (e.g., depression),
among others. This leads us to our first two research questions:

RQ1: What is the overall effect estimate for the relationship between affectionate communi-
cation and health?

RQ2: How, if at all, is that effect moderated by type of health outcome (whether cardiovas-
cular, stress hormonal, stress reactivity, or mental health)?

Researchers have addressed those questions using different operational definitions of
affectionate communication. As noted above, many studies measure an individual’s trait
level of affectionate behavior – that is, how affectionately people communicate in
general, irrespective of variations in individual relationships – using Floyd’s (2002)
Trait Affection Scale. Other studies measure the amount of verbal, nonverbal, and/or sup-
portive affectionate communication that characterizes a given relationship, using instru-
ments such as Floyd and Morman’s (1998) Affectionate Communication Index or
Mansson’s (2013b) Grandchildren’s Received Affection Scale. Some studies measure the
frequency of a specific affectionate behavior, such as hugging (e.g., Cohen et al., 2015;
van Raalte & Floyd, 2020). Still other studies, such as Floyd et al. (2009) and Grewen
et al. (2003), manipulate specific affection behaviors, such as hugging, hand holding, or
verbal affection. This variation in the assessment of affectionate communication raises
the possibility that the form(s) of affectionate behavior being measured may moderate
the effect of affectionate communication on health.

RQ3: How, if at all, is the effect of affectionate communication on health moderated by form
of affectionate behavior (whether nonverbal, verbal, or trait)?

Both AET and the need to belong perspective (Baumeister & Leary, 1995) treat individ-
uals as active participants in achieving the benefits associated with close relationships.
According to AET, expressed affection, rather than received affection, is the primary
behavior leading to the creation and maintenance of pair-bonds. This is due to two
related arguments, both presuming that the communication of affection is genuine
(instead of deceptive). The first argument would state that, when affectionate communi-
cation is genuine, it begins with the feeling of affection that leads to the expression of
affection, meaning that affectionate communication involves both emotional and behav-
ioral benefits. Receiving affection, on the other hand, would not necessarily involve the
feeling of affection (especially when the reception of affection is not welcome and
perhaps even stress-inducing). The second argument deals with the active nature of
expressed affection versus the passive nature of received affection. The passive reception
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of affection would not, by itself, mark someone as a fit potential partner or parent, nor
would it create/maintain a relationship. The action of expressed affection would be far
more likely to lead both to the evolutionary benefits (as predicted in the third postulate)
and to occur in the proper threshold (as predicted in the fourth postulate) than passively
received affection. Thus, although expressed and received affection are highly reciprocal
and although received affection also covaries with health benefits (see Floyd, 2019),
AET posits that the overall effect of affectionate communication on health is stronger
for expressed than received affection.

These differential effects have been found throughout the affection literature, including
both the Floyd (2002) and Floyd et al. (2005) studies. They similarly appear in the litera-
ture on social support. In a study testing the efficacy of peer support for multiple sclerosis
patients, Schwartz (1999) found that confederates trained to provide the support benefited,
in the form of increased well-being, even more than did the recipients of that support (see
also Brown et al., 2003; Dunn et al., 2008). Moreover, a neuroimaging study by Inagaki
et al. (2016) found that giving social support was related to reduced stress-related neuro-
logical activity and greater reward-related neurological activity, but receiving social
support was not. Thus, on the basis of AET, we hypothesize that the relative efficacy of
expressing versus receiving is true of affectionate communication more generally.

H1: The association between affectionate communication and health is stronger for expressed
affection than for received affection.

Whereas much research on affectionate behavior isolates either expressed or received
affection, several studies instead assess what is best described as shared affection. In
Light et al.’s (2005) warm contact intervention, for instance, participants both give and
receive affectionate expressions in a dyadic interaction, making it impossible to separate
the effects of affection being expressed and received. To address the overall effect
between shared affection and health, we pose a fourth research question:

RQ4: What is the effect for the relationship between shared affectionate communication and
health?

Finally, most research finds that women both express and receive more affection than
do men (see Floyd, 2019). Whether this difference in central tendency causes affectionate
communication to have a stronger association with health for women than for men is
unknown, however, and contemporary theory offers mixed guidance on this question.
Taylor et al.’s (2000) TBT, for instance, posits that affectionate behavior – which is part
of befriending in the theory – is more health supportive for women than for men
because it activates physiological pathways for stress reduction and calm that are more
active in women. Indeed, a principal claim of TBT is that tending and befriending are
strategies that women, specifically, have evolved for responding to stressors, instead of
or in addition to the more commonly identified strategies of fight or flight.

On the contrary, AET offers no basis for predicting that affectionate communication is
more beneficial to health for women than for men (or vice versa). Whereas the theory
acknowledges both individual and group-level differences in the tendency to be affection-
ate, it situates the affectionate tendency as adaptive for the human species generally and
does not support the expectation of differential health benefits as a function of sex. Due
to the differences associated with affection theories, we pose a final research question:
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RQ5: How, if at all, is the relationship between affectionate communication and health mod-
erated by sex?

Method

A meta-analytic review was conducted to address the hypothesis and research questions.
Meta-analysis is a technique for quantitatively aggregating the results from a body of
research (Borenstein et al., 2009). The study’s methods and analytical strategy were pre-
registered with Open Science Framework on September 19, 2019.1

Sample of studies

We employed a variety of strategies to obtain relevant research for inclusion in the meta-
analysis. Our goal was to identify papers examining health-related correlates or conse-
quences of affectionate communication. We framed our search using Floyd and
Morman’s (1998) definition of affectionate communication as one’s “enactment or
expression of feelings of closeness, care, and fondness for another” (p. 145); thus, the
focus was on studies examining the communication of affection, rather than simply the
experience of having affectionate feelings. We defined health broadly to include outcomes
related to mental well-being, physical wellness, and physiological indicators of health (e.g.,
resting blood pressure or diurnal variation in cortisol).

First, computerized database searches of Google Scholar and PsycINFO were con-
ducted to generate a pool of potential articles. These searches employed the following
search terms: affection, affectionate behavior, affectionate communication, health, mental
health, physical health, well-being, and wellness. Second, we searched ProQuest Disser-
tations & Theses Global (formerly Dissertation Abstracts International) using the same
search terms. Third, we posted to the Communication, Research, and Theory Network
(CRTNET) listserv a call for unpublished manuscripts, conventions papers, and/or data
sets. Fourth, we reviewed the bibliography of a recently published academic text on affec-
tionate communication (Floyd, 2019). Fifth, we searched online convention programs
from the National Communication Association, the International Communication
Association, regional communication associations, and the International Association for
Relationship Research. Sixth, we emailed authors of identified studies that did not
provide sufficient information for coding to request additional data or details.

These processes resulted in an initial pool of 101 research papers focusing on health-
related correlates or outcomes of affectionate communication, after duplicates were
removed. These papers were then screened according to selection criteria described
subsequently.

Selection criteria

To be included in the meta-analysis, studies had to meet all three inclusion criteria and
were not allowed to meet any of four exclusion criteria. The inclusion criteria were:

1. The independent variable was an assessment or manipulation of affectionate com-
munication behavior, operationally defined as the overt expression of feelings of
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love, fondness, closeness, or care from one individual to another. The independent
variable could be measured as the frequency of affectionate communication within a
given relationship, as an individual’s trait level of affectionate expression across
relationships, or as an individual’s deprivation of affectionate communication. The
IV could also be manipulated by inducing expressions of affection from one individual
(e.g., an experimental confederate) to another.

2. The dependent measures were assessments of outcomes indexing physical and/or
mental health. These may include measures of mental health (such as depression,
anxiety, or emotional stress) and/or physical health (such as immunocompetence or
sleep quality). The DV may also be a physiological measurement indicative of wellness
(such as resting blood pressure or measurements of blood lipids).

3. The study reported statistics necessary for effect size calculations. This may include
zero-order correlations, estimates of variance explained, or descriptive statistics that
can be used to compute effect sizes (e.g., means and standard deviations).

The first three exclusion criteria were the opposites of the stated inclusion criteria.
The final exclusion criterion was that all samples included in the meta-analysis
had to be independent, meaning that if an individual paper re-analyzed data from a pre-
vious study, the data were not counted twice (unless they represented independent effect
sizes).

This review process produced the present sample of 44 primary empirical studies repre-
senting 6,236 participants and 155 independent effect sizes. A PDF of each study was
obtained for coding. One primary study provided insufficient information for coding,
so we contacted the authors by email to request additional information. A PRISMA
flow diagram (Moher et al., 2009) depicting the full selection process appears in Online
Supplemental Figure 1.

Table 1 lists the primary studies retained in the meta-analysis. These studies rep-
resented a combination of cross-sectional and experimental designs that measured or
manipulated either expressed affection, received affection, or shared affection (as in
manipulations involving a dyadic exchange of affectionate behaviors). The studies were
approximately equally divided between those using a student sample and those using a
non-student sample. Approximately 61% of the participants across samples were female
(See Online Supplemental Appendix for a forest plot of studies).

Coding

Coding of primary studies was conducted by the first, second, and sixth through eighth
authors. Specifically, we ascertained the behavioral form(s) of affectionate communication
being measured or manipulated (whether verbal, nonverbal, or trait-level measurements);
the locus of affectionate communication (whether expressed, received, or shared); the
health outcome(s) measured; and the sex distribution of the sample. One goal for
coding this information was to document the types of samples, affection types, and
health outcome measurements being employed in research on the affectionate communi-
cation-health relationship. A second goal was to ensure that each primary study included
in the meta-analysis was statistically independent, and a third goal was to explore the
effects of particular variables via moderator analysis.
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Table 1. Studies Included in the Meta-analysis.

Study
Total
N

Affection
locus Affection form(s) Outcome(s)

Overall
r

1 Aloia and Brecht
(2017)

217 Expressed &
received

Verbal + nonverbal+
supportiveness

Mental well-being .20

2 Brown et al. (2009) 160 Shared Verbal Stress hormones .000
3 Burleson et al. (2007) 58 Shared Nonverbal Mental well-being .04
4 Christopher et al.

(2000)
164 Expressed Verbal + nonverbal Mental well-being −.10

5 Clipman (1999) 75 Expressed Nonverbal Mental well-being .18
6 Debrot et al. (2013) 204 Expressed &

received
Nonverbal Mental well-being .10

7 Ditzen et al. (2007) 67 Shared Nonverbal Stress reactivity .28
8 Ditzen et al. (2008) 102 Shared Nonverbal Stress hormones + sleep/pain .04
9 Floyd (2002) 109 Expressed Trait Mental well-being .48
10 Floyd (2006b) 20 Expressed Trait Stress hormones .51
11 Floyd (2016), Study 1 572 Received Deprivation Sleep/pain .14
12 Floyd (2016), Study 2 399 Received Deprivation Sleep/pain .15
13 Floyd (2016), Study 3 397 Received Deprivation Sleep/pain .21
14 Floyd et al. (2009) 52 Expressed Nonverbal Metabolic .19
15 Floyd et al. (2014) 52 Expressed Trait Immunocompetence −.25
16 Floyd et al. (2005),

Study 2
64 Expressed Trait Mental well-being .29

17 Floyd et al. (2005),
Study 3

48 Expressed Trait Mental well-being .52

18 Floyd, Hesse, et al.
(2007), Study 1

48 Expressed Trait Cardiovascular health .58

19 Floyd, Hesse, et al.
(2007), Study 2

30 Expressed Trait Metabolic .20

20 Floyd, Mikkelson,
Hesse, et al. (2007),
Study 1

34 Expressed Verbal Metabolic .30

21 Floyd, Mikkelson,
Hesse, et al. (2007),
Study 2

30 Expressed Verbal Metabolic .17

22 Floyd, Mikkelson,
et al. (2007a)

30 Expressed Verbal Stress reactivity .36

23 Floyd, Mikkelson,
Tafoya, et al.
(2007b)

30 Expressed Verbal &
supportiveness

Cardiovascular health & stress
hormones & stress reactivity

.36

24 Floyd et al. (2010) 100 Expressed Trait Stress reactivity .23
25 Floyd et al. (2014) 39 Expressed Trait Immunocompetence &

Cardiovascular health
.40

26 Floyd and Riforgiate
(2008)

40 Received Verbal & nonverbal &
supportiveness

Stress hormones .18

27 Gonzaga et al. (2006) 26 Shared Nonverbal Stress reactivity .51
28 Grewen et al. (2003) 183 Shared Nonverbal Cardiovascular health .31
29 Grewen et al. (2005) 76 Shared Nonverbal Cardiovascular health .71
30 Hesse and Floyd

(2008)
349 Shared Trait Mental well-being .26

31 Horan and Booth-
Butterfield (2011)

99 Expressed Verbal Cardiovascular health .07

32 Light et al. (2005) 59 Shared Nonverbal Cardiovascular health & Stress
hormones

.32

33 Luerssen et al.
(2017), Study 1

118 Expressed &
received

Verbal Mental well-being & Other .17

34 Luerssen et al.
(2017), Study 2

100 Expressed &
received

Verbal Mental well-being .09

35 Mansson (2013a) 214 Received Verbal & nonverbal Mental well-being .10
36 Mansson (2014) 104 Received Verbal & nonverbal Mental well-being .30
37 Mansson and Booth-

Butterfield (2011)
184 Received Verbal & nonverbal &

supportiveness
Mental well-being .26

(Continued )
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Following establishment of the coding sheet and coding rules for each variable, coders
took part in a training session that involved reviewing the variables and coding rules and
engaging in practice coding. Based on duplicate coding of 20 percent of the sample, we
calculated interrater reliability using Krippendorff’s alpha (Hayes & Krippendorff,
2007). Reliability was exceptional for both effect sizes (α = 1.0) and moderators (α = 1.0).

Effect size calculation and data analysis procedures

Effect sizes were extracted or computed for each primary study in the form of a correlation
coefficient (r). This metric was selected because it is intuitive to a broad audience. All cor-
relation coefficients have been reported to reflect that greater levels of affectionate com-
munication were associated with more positive health outcomes; negative correlations
indicate that greater levels of affection were associated with poorer health outcomes.
When possible, effect estimates were directly extracted from the correlation coefficients
reported in primary studies or beta coefficients in regression models containing a single
predictor variable. In other instances, effect estimates were computed from means and
standard deviations using the program Comprehensive Meta-Analysis (version 2.2.064;
Borenstein et al., 2006). In all cases, no corrections for statistical artifacts (e.g., measure-
ment error) were made to effect estimates extracted from primary studies. The overall
effect estimate reflecting the relationship between affectionate communication and
health for each primary study appears in Table 1.

Random-effects model meta-analysis was conducted to address the questions posed in
this project using Comprehensive Meta-Analysis (Borenstein et al., 2006). Random-effects
models assume that a sample of primary studies represent a random sample from a uni-
verse of possible studies on a topic (Hedges & Vevea, 1998). In the context of this project,
the results from random-effects models can be generalized to the universe of studies exam-
ining affectionate communication and health. It should be noted that only one effect esti-
mate per primary study was used in the analyses. The weights assigned to each primary
study involved the inverse of the error variance for the study (Hedges & Vevea, 1998).
Studies with larger sample were more likely to yield more accurate estimates and were
thus assigned greater weights. Moderators were tested using mixed-effects models to
evaluate differences between subgroups. In a mixed-effects model, random-effects are

Table 1. Continued.

Study
Total
N

Affection
locus Affection form(s) Outcome(s)

Overall
r

38 Matsunaga et al.
(2009)

16 Shared Nonverbal Physical well-being &
Cardiovascular health

.05

39 Pauley et al. (2014a) 60 Shared Verbal Cardiovascular health .37
40 Schrodt et al. (2007) 567 Received Verbal & nonverbal &

supportiveness
Mental well-being .12

41 Shuntich et al.
(1998), Study 1

101 Expressed Verbal & nonverbal &
verbal + nonverbal

Other .31

42 Shuntich et al.
(1998), Study 2

270 Expressed Verbal & nonverbal &
verbal + nonverbal

Other .23

43 Shuntich et al.
(1998), Study 3

144 Expressed Verbal & nonverbal &
verbal + nonverbal

Other .30

44 van Raalte and Floyd
(2020)

20 Shared Nonverbal Immunocompetence .26
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used within subgroups of the moderator and a fixed-effect is used between levels of the
moderator (Hedges & Vevea, 1998). When available, separate effect estimates were
retained from each primary study per level of a moderator (e.g., one effect size for received
affection and another for expressed affection). Four moderators were evaluated in this
project: health outcomes, form of affectionate communication, locus of affectionate com-
munication, and participant sex.

Health outcomes
Although the literature linking affectionate communication to health has focused on a
wide variety of health outcomes, we tested the moderating effect of health outcome type
only with outcomes for which we had at least five primary studies. These types were
mental well-being, cardiovascular health, stress hormone levels, and stress reactivity.
Studies of mental well-being measured outcomes such as depression, anxiety, psychologi-
cal stress, and subjective well-being, which are typically assessed in research via self-
reports. Studies of cardiovascular health assessed outcomes such as resting heart rate
and resting blood pressure. Most studies of stress hormone levels focus on diurnal vari-
ation in the adrenal hormone cortisol, and studies of stress reactivity assess an individual’s
cardiovascular or hormonal changes in response to a stressor (such as how much a
person’s heart rate or cortisol levels increase during a public speaking challenge). The
affectionate communication literature includes studies of other health parameters, such
as immunocompetence and metabolism, yet there was an insufficient number of
primary studies in these other areas to include them in the moderation analysis.

Forms of affectionate communication
Three forms of affectionate communication were examined among the primary studies in
the sample for this meta-analysis. Verbal affection involves the use of spoken or written
language to express affectionate sentiments and can be measured, such as with the
verbal subscale of Floyd and Morman’s (1998) Affectionate Communication Index, or
manipulated, such as in studies using an expressive writing paradigm. Nonverbal
affection comprises the use of non-linguistic behaviors – such as kissing, hugging, affec-
tionate touch, and handholding – to express affectionate feelings. Like verbal behavior,
nonverbal behavior can be measured, such as with the nonverbal subscale of the Affection-
ate Communication Index, or manipulated, as in studies inducing hugging or kissing.
Finally, trait-level measurement assesses an individual’s typical tendency to express affec-
tionate behavior, irrespective of the social context or the relationship in which it is
expressed, and is usually measured with Floyd’s (2002) Trait Affection Scale. Although
some research has also explored the effects of socially supportive affectionate behavior,
we did not identify enough studies focused on supportive affection to include that category
in the moderation analysis.

Locus of affectionate communication
The locus of affection moderator variable had three levels that involved whether affection-
ate behavior was expressed, received, or shared. In some studies, the focus is on the health
correlates or consequences of affection that is expressed by participants, whether measured
or manipulated. In other studies, the focus is on measured or manipulated affectionate
communication that one receives. Some experiments, however, induce dyads to share
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affectionate expressions (such as by kissing or hugging each other), making it impossible
to separate the effects of affection that is received and affection that is expressed. We thus
included a “shared” category alongside the expressed and received categories in the mod-
eration analysis.

Sex differences
Participants’ sex was evaluated by computing the proportion of females in the sample for
each primary study. In primary studies that reported results separately for males and
females (e.g., Horan & Booth-Butterfield, 2011), estimates were computed reflecting the
relationship between affectionate communication and health within the all-female
group (100% females) and all-male group (0% female).

Results

Overall relationship between affectionate communication and health

RQ1 inquired about the overall effect size for the relationship between affectionate com-
munication and health. Because multiple health outcomes were evaluated in most
primary studies, an aggregate effect estimate was first computed for each of the 44
unique primary studies in the sample. These estimates reflected the overall relationship
between affectionate communication and the health outcomes evaluated in a given
primary study. A random-effects model meta-analysis showed that the weighted mean
estimate for the relationship between affectionate communication and health across the
entire sample was, r = .23, k = 44, n = 6,236.2 The 95% confidence interval (95% CI) for
the mean effect did not include zero, ranging from .18 to .27. These results indicated
that greater levels of affection were associated with more positive health outcomes.

Measures of heterogeneity were then inspected. The Q-test revealed that the effect esti-
mates in the sample were heterogenous, Q(43) = 142.36, p < .001. The value for τ2, which
reflects the variance in true effect estimates (Borenstein et al., 2009), was .02. The value for
I2, which is a descriptive statistic representing the ratio of true to total variance in a sample
of effect estimates (Borenstein et al., 2009), was 69.80. These results collectively suggested
the presence of moderators. Finally, a prediction interval was computed for the weighted
mean effect estimate. Whereas the 95% CI represents the accuracy of a mean effect esti-
mate, the 95% prediction interval (95% PI) involves the distribution or range of true
effect estimates (Borenstein et al., 2009). The 95% PI for the association between affection-
ate communication and health outcomes spanned from −.04 to .46. This indicated that
95% of all studies in the universe of research examining the relationship between affection-
ate communication and health should report results falling between r =−.04 and r = .46.

Moderators of the affectionate communication-health relationship

Type of health outcome
RQ2 asked if the type of health outcomes being evaluated moderated the relationship
between affectionate communication and health. A mixed-effects model was tested to
determine whether the association between affectionate communication and health
varied across different types of health outcomes. Because more than one health
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outcome could have been evaluated in a single primary study, multiple estimates from a
single primary study were included in the analysis when they addressed different classes
of health outcomes. However, the analysis was limited to only those categories of health
outcomes that were evaluated in at least five primary studies: mental well-being, cardio-
vascular, stress hormones, and stress reactivity.

The observed effect estimate for the relationship between affectionate communication
and health was strongest for cardiovascular outcomes, r = .40, 95% CI (.24, .55), k = 8, n =
594, τ2 = .06. I2 = 78.53, 95% PI (−.18, .78). The second largest effect was observed for
stress reactivity outcomes, r = .31, 95% CI (.18, .42), k = 5, n = 231, τ2 = .00. I2 = 0.0,
95% PI (.10, .49), followed by mental well-being outcomes, r = .19, 95% CI (.13, .26), k
= 17, n = 2,643, τ2 = .01. I2 = 65.45, 95% PI (−.06, .42), and outcomes involving stress hor-
mones, r = .17, 95% CI (.02, .31), k = 6, n = 392, τ2 = .02. I2 = 46.11, 95% PI (−.22, .52).
Pairwise tests were conducted using mixed-effects model meta-analysis to identify differ-
ences between the four outcomes. The results indicated that the association between affec-
tionate communication and health was significantly stronger for cardiovascular outcomes
than for either mental well-being,Qb(1) = 5.12, p = .02, or stress hormones,Qb(1) = 4.29, p
= .04. The differences observed across the other pairs of outcomes were not statistically
significant. The results of these and further non-significant pairwise tests can be obtained
from the first author.

Form of affectionate communication
RQ3 asked if the form of affectionate communication moderated the relationship between
affection and health. A mixed-effects model was conducted to determine whether the
affection-health relationship varied across studies that focused on nonverbal affectionate
communication, verbal affectionate communication, or trait affection. As with the pre-
vious analysis, multiple effect estimates from a single primary study were used if they
addressed two or more different forms of affectionate communication.

The largest observed effect estimate representing the relationship between affectionate
communication and health outcomes was in the group of primary studies focused on trait
affection, r = .33, 95% CI (.19, .45), k = 10, n = 859, τ2 = .04. I2 = 71.89, 95% PI (−.13, .67),
followed by nonverbal affection, r = .24, 95% CI (.17, .32), k = 20, n = 2,540, τ2 = .02. I2 =
68.82, 95% PI (−.05, .50), and verbal affection, r = .21, 95% CI (.14, .28), k = 17, n = 2,266,
τ2 = .01. I2 = 55.61, 95% PI (−.01, .41). None of the pairwise differences between the three
groups were statistically significant. The form of affection did not moderate the association
between affectionate communication and health outcomes.

Locus of affectionate communication
H1 predicted that the association between affectionate communication and health is stron-
ger for expressed affection than for received affection. RQ4 inquired about the association
between shared affection and health. A single mixed-effects model was tested to address
this hypothesis and research question simultaneously. We examined whether the locus
of affectionate communication (expressed or received) moderated the association
between affectionate communication and health. Multiple effect estimates from a single
primary study were again used when they addressed both loci of affectionate
communication.
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The observed estimate representing the relationship between affectionate communi-
cation and health in the group of primary studies evaluating expressed affection, r = .24,
95% CI (.17, .31), k = 24, n = 2,178, τ2 = .02. I2 = 63.80, 95% PI (−.06, .51), was larger
than the estimate in the group of primary studies evaluating received affection, r = .15,
95% CI (.10, .19), k = 12, n = 3,116, τ2 = .002. I2 = 29.39, 95% PI (.04, .26). This difference
was statistically significant, Qb(1) = 4.92, p = .03. H1 was supported.

RQ4 inquired about the association between shared affection and health. There was a
positive relationship between affectionate communication and health among primary
studies evaluating shared affection, r = .28, 95% CI (.14, .40), k = 12, n = 1,135, τ2 = .04.
I2 = 78.24, 95% PI (−.20, .65). The confidence interval for the mean effect estimate did
not include zero. In primary studies focused on shared affection, greater levels of affection-
ate communication were associated with more positive health outcomes.

Sex differences
RQ5 asked whether sex moderated the association between affectionate communication
and health. Random-effects model meta-regression using unrestricted maximum likeli-
hood estimation of τ2 was applied in answering this research question. The percentage
of female participants in the sample for a given primary study was used to predict the
size of the effect estimate reflecting the relationship between affectionate communication
and health. The model was not statistically significant, b =−.04, 95% CI (−.24, .14),
τ2 = .02, Q(1) = 0.14, p = .70. Sex did not moderate the relationship between affection
and health.3

Publication bias

Publication bias involves the tendency for studies with nonsignificant findings to be more
likely to remain unpublished. In meta-analysis, publication bias can be problematic
because it may lead the weighted mean effect estimate across a sample of primary
studies to be inflated (Rothstein et al., 2005). Complementary approaches were used to
evaluate the potential for publication bias in this project. A contour-enhanced funnel
plot was first constructed (Peters et al., 2008). As illustrated in Online Supplemental
Figure 2, the overall effect estimate for each primary study appears on the horizontal
axis and corresponding standard error on the vertical axis. The vertical dashed line
marks the weighted mean effect estimate for the sample of primary studies. The
shading represents different levels of statistical significance, and the areas without
shading indicate non-significance. Publication bias is likely when primary studies are
absent from the unshaded areas of the plot. The points at the top of the plot in Online
Supplemental Figure 2 appear to be symmetrical. Notably, these estimates are for
primary studies that had smaller standard errors (and thus, larger samples). The points
are less symmetrical, however, among those primary studies with smaller samples appear-
ing in the middle of the plot. There appears to be an absence of studies with relatively
smaller samples and results falling below the observed mean effect estimate.

Two complementary tests were conducted to further investigate the potential for pub-
lication bias. A rank correlation test (Begg & Mzaumdar, 1994) was used to determine the
correlation between effect size and the standard error of a primary study. This correlation
was statistically significant, τ = .17, pone-tailed = .048, indicating that primary studies
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containing smaller samples tended also to report larger effect estimates. A second test
involved constructing a regression model to evaluate the inverse of the standard error
for primary studies as a predictor of the observed standardized effect estimates (Egger
et al., 1997). The potential for publication bias is determined by evaluating whether the
intercept differs from zero. The intercept was significantly different from zero in this
project, intercept = 1.21, t(42) = 2.14, pone-tailed= .019. Taken together, these two additional
analyses are consistent with the funnel plot and offer further evidence indicating the like-
lihood of a non-trivial amount of publication bias among the sample of primary studies.
The implications of this possibility are further considered in the discussion section.

Discussion

This meta-analysis quantitatively synthesized research examining associations between
affectionate communication and health. Analyses were based on the results of 44
primary studies with 155 independent effect sizes. The sample of studies included a
mixture of self-reports and physiological data from more than 6,200 participants from
four continents who represented an age range of 10–91 years. Consequently, the results
have greater statistical power and broader generalizability than any single primary
study. This study represents the first meta-analytic review of the affectionate communi-
cation literature and the first meta-analytic examination of potential moderators of the
affectionate communication-health link.

The meta-analysis identified an average effect estimate of r = .23 for the association
between affectionate communication and health. Theories such as AET and TBT claim
explicitly that affectionate behavior (which TBT refers to as befriending) is, under most
circumstances, beneficial to wellness. Although exceptions exist, in the form of studies
demonstrating detrimental health effects of affectionate behavior (e.g., Cowan et al.,
2002; Eriksson et al., 2003; Floyd et al., 2014), a range of studies has now documented posi-
tive correlational or causal associations between affectionate communication and a
breadth of mental and physical health parameters. The identification of an average
effect estimate of r = .23 confirms the general prediction of both AET and TBT that affec-
tionate communication is usually health supportive. This estimate is nearly identical to the
mean effect estimate identified by Rains et al. (2018) for communication phenomena in
general (r = .21) in their review of 149 meta-analyses conducted across the communication
discipline. It is also larger than the average effect typically observed in health communi-
cation research (r = .18).

Potentially more informative were the moderator analyses. On the basis of AET, we
hypothesized that health outcomes are more strongly associated with expressed
affection than with received affection. Indeed, AET is innovative in its claim that people
benefit not only by receiving affection from others but also by encoding it, and early
research grounded in the theory demonstrated both that the effects of expression and
receipt are separable and also that the effects of expression exceeded those of receipt
(see Floyd, 2002). Across studies in the present meta-analysis, the mean effect estimate
connecting health to expressed affection was r = .24, which significantly exceeded the esti-
mate connecting health to received affection (r = .15). This finding supports the efficacy of
affectionate expression interventions, such as engaging in expressive affectionate writing
for stress reduction or increasing hugging as a way to reduce inflammation (e.g., van
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Raalte & Floyd, 2020), although it should be acknowledged that experimental evidence
supports that implication more strongly than cross-sectional findings do.

Importantly, however, the effect estimate connecting health to shared affection – repre-
senting instances when people are simultaneously encoding and decoding affectionate
messages with others – was slightly higher than for expressed affection, at r = .28. This
is unsurprising, given that affectionate communication is an inherently relational activity
(Floyd, 2019). A conclusion to be drawn from these results is that affectionate behavior has
stronger health benefits when individuals are involved in expressing affection – whether
independently or as part of a shared communicative episode – than when they are exclu-
sively recipients, even though the receipt of affectionate behavior is also beneficial.

The literature linking affectionate communication to health is methodologically eclec-
tic, so it is reasonable to question whether the type of health outcome being studied, and/or
the type of affectionate behavior being measured or manipulated, make a difference in the
affection-health association. The present findings indicate that the relationship between
affection and health was stronger for cardiovascular outcomes than for stress reactivity
outcomes, mental well-being outcomes, and outcomes involving stress hormones. On
the contrary, even though the affection-health association was strongest for trait-level
affectionate behavior, followed by nonverbal affection and then verbal affection, these
differences were also nonsignificant. These results support the conclusion that affectionate
communication is equally associated more strongly with cardiovascular health than with
mental health or other forms of physical health, but is equally associated with various
operational definitions of affectionate communication.

A final potential moderator was the sex of the participant. Contemporary affection the-
ories diverge in their predictions regarding a moderating influence of sex. Whereas Taylor
et al.’s (2000) TBT specifies that affectionate behavior is more health-supportive for
women than for men, Floyd’s (2006a) AET postulates no such difference. We therefore
posed a research question asking whether the magnitude of the affectionate communi-
cation-health association differs as a function of biological sex, and we found that it
does not. Rather, although multiple studies have reported that women are more affection-
ate than men, on average (for review, see Floyd, 2019), affectionate communication is
equally health-supportive for women and men. The finding that affectionate behavior is
not beneficial exclusively – or even primarily – for women offers validity to popular
media efforts encouraging affectionate behavior between men (e.g., Bliss, 2018).

Implications

The present findings have both theoretic and practical implications. A principal claim of
both AET and TBT is that the exchange of affectionate behavior contributes not only to
the formation (Owen, 1987), maintenance (Pauley et al., 2014b), and satisfaction level
(Curran & Yoshimura, 2016) of close relationships, but also to the mental and physical
well-being of individuals. That claim has now been tested in dozens of studies with
thousands of participants, yet no previous analysis had identified the magnitude of
the association that these theories predict. Importantly, neither theory proposes that
the effects of affectionate behavior on wellness vary as a function of health outcome
or of form of affectionate behavior, and the results confirm that they do not. The
major theoretic implication, therefore, is that both theories are correct in their assertion
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that affectionate communication is significantly associated with both mental and phys-
ical health.

A second theoretic implication is that AET is correct in its claim that expressing
affection is more beneficial than receiving affection. Anecdotal accounts attest to the
mental and physical benefits of received affectionate behavior, particularly in clinical set-
tings (e.g., Yang, 2018), and a resource orientation to affectionate communication would
imply that, like other resources, affectionate behavior is useful primarily when it is
received. An innovative claim of AET, however, is that expressing affection is more ben-
eficial than receiving it, and the current findings support the validity of that claim.

A third theoretic implication is that TBT’s claim of differential health effects of affec-
tionate communication for women and men does not stand up to empirical scrutiny.
Taylor et al.’s (2000) argument that befriending is particularly beneficial to women due
to oxytocinergic activation is logically sound, yet even studies measuring oxytocin as an
outcome of affectionate behavior – such as Floyd et al. (2010) – have failed to confirm
it. Thus, overall the current study finds a great deal of support for the theoretic predictions
of AET. However, TBT is only partially supported, as the study shows no sex difference for
the beneficial qualities of affectionate communication.

A practical implication, particularly of the experimental findings, is to lend credence to
affection-based interventions for mental health (e.g., Quinnett, 2009; Yamazaki et al.,
2016) and physical health (Sumioka et al., 2013). Some such interventions are designed
to be administered in a clinical setting, such as L’abate’s (2008) hugging, holding, hud-
dling, and cuddling (3HC) intervention. Others are offered for popular consumption,
with little to no clinician oversight, such as the “cuddle party” (Cross, 2006) or the use
of a huggable communication medium known as the Hugvie (Nakanishi et al., 2014).
Most of these interventions have limited empirical support for their efficacy, yet they
are bolstered by the present study’s findings that affectionate behavior is significantly
associated with both physical and mental health outcomes.

Strengths and limitations

Like all studies, this meta-analysis benefited from certain strengths and was subject to
certain limitations. One strength was the multi-step strategy for identifying primary
studies. Although it is possible that some research was overlooked, we feel confident
that the final sample is as exhaustive a representation of both the published literature
and the gray literature as feasible.

Second, the primary studies in the meta-analysis were diverse with respect to the types
of health outcomes they measured, the operational definitions of affectionate communi-
cation, and whether the affectionate behavior was expressed, received, or shared. This
diversity allowed for informative moderation analyses that helped to determine where
the “boundary conditions” lie for the affectionate communication-health association. As
noted, we discovered that affectionate communication is more beneficial when expressed
or shared than when received, and that it is equally beneficial for physical and mental
health and in its verbal, nonverbal, and trait-like forms.

At least two methodological limitations are worth noting. First, the empirical literature
on which the meta-analysis is based is highly homogenous with respect to its populations.
Although the samples hailed from countries on four different continents (Asia, Australia,
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Europe, and North America), no country other than the United States was represented in
more than two primary studies (which precluded exploring country of origin as a modera-
tor). Mansson (Mansson et al., 2016; Mansson & Sigurðardóttir, 2017, 2019) has done
important cross-cultural comparisons documenting how trait levels of affectionate com-
munication vary by country and correlate with Hofstede and Hofstede’s (2010) cultural
dimensions, yet those studies did not explore associations with health. Thus far, it is
largely unknown whether the magnitude of associations between affectionate communi-
cation health vary as a function of geographic diversity. This matters, in that although
AET would claim that individuals vary in their levels of optimal tolerance for affectionate
communication (and thus the levels of affection that are beneficial), AET would not claim
that this variance is entirely based on genetic heritability. In fact, AET would claim that an
individual’s level of tolerance would be due to some combination of biological and cultural
factors, as we see with strong differences in the frequency of affectionate behaviors (such as
kissing) across cultures (e.g., Mansson & Sigurðardóttir, 2017). Whereas the current study
shows support for the biological consequences/markers of affectionate communication,
more needs to be done to understand the cultural consequences/markers in order to
develop a more complete understanding of both individual variation of affection and
the health benefits of affection.

Second, some categories of the moderator variables could not be included in the mod-
eration analysis due to an insufficient number of primary studies. For instance, some
research has explored associations between affectionate behavior and immunological
(Floyd et al., 2018) and metabolic (Floyd et al., 2017) health outcomes, yet these were
excluded from analysis of the moderating effect of health outcome because the number
of studies in each category was not sufficient. A related issue is that there was overlap
among the subcategories for two of the moderators. In particular, all but one of the
studies that examined trait affection also evaluated expressed affection. This overlap
made it impossible to completely disentangle the effects of trait affection from expressed
affection. As researchers conduct additional work in the future, it is important to dedicate
greater attention to these understudied topics. At the present time, however, the meta-
analysis was limited in the moderator categories that could be effectively adjudicated.

Third, in the process of identifying and coding articles for this project, we observed that
a notable proportion of the primary studies were conducted by or in collaboration with
one scholar. Although Professor Floyd’s efforts to advance scholarship on affectionate
communication are commendable, readers might wonder about the degree to which the
results from one researcher’s lab contributed to the overall effect estimate observed in
this project. To investigate this issue, we conducted an analysis to see if there was a
“Floyd effect” by comparing the estimates from primary studies in which Professor
Floyd was and was not an author. The effect estimate for the 22 studies in which Professor
Floyd was an (co-)author was r = .25; the effect for the 22 studies in which he was not was
r = .21. The difference was not statistically significant, Qb(1) = 0.58, p = .45. This sup-
plementary analysis offered evidence that the results produced by Professor Floyd’s lab
were not different from those contributed by other affection researchers.

Finally, it is worth noting that the funnel plot and supplementary analyses indicated the
presence of non-trivial publication bias. There appeared to be an absence of studies with
relatively small samples reporting non-significant results. In order to evaluate the degree to
which the overall effect estimate may have been influenced by primary studies with smaller

18 C. HESSE ET AL.



samples, we followed Borenstein et al.’s (2009) recommendations and re-tested the
relationship between affectionate communication and health among the 22 studies that
had relatively larger samples (n≥ 99). A random effects model meta-analysis among
larger sample studies revealed a weighted mean estimate of r = .18. Although this value
is smaller than the estimate from the full sample (r = .23), the results of the supplementary
analysis suggest that the impact of publication bias is likely to have been modest
(Borenstein et al., 2009). If all relevant studies could have been included, the overall
effect estimate for the relationship between affectionate communication and health
would have been smaller but the overall conclusion would remain the same, as reported
in this project.

Directions for future research

One potentially fruitful avenue for future research, implied by the limitations discussed
above, is to investigate whether the magnitude of the association between affectionate
communication and health is moderated by the national origin of the sample. It is cer-
tainly true that countries and cultures vary in their forms and frequencies of affectionate
behavior (see Floyd, 2019, for review), yet variation in these central tendencies does not
necessarily imply variation in the strength of the affection-health association. Given the
large percentage of existing studies that use U.S.-based samples, however, it would be
informative to explore whether identified links with physical and mental wellness replicate
across cultures.

Although existing research has explored a wide variety of health outcomes, many other
mental and physical health indices remain unstudied. Within the realm of mental health,
most previous research has focused on levels of subclinical/undiagnosed anxiety,
depression, stress, and similar outcomes, so future research can extend this work by con-
necting affectionate communication to the prevalence of diagnoses and/or the efficiency of
therapeutic or pharmacologic treatment efforts. In the domain of physical health, although
previous work has explored cardiovascular, hematological, endocrine, metabolic, and
immunologic outcomes, future research might more fully explore connections with
sleep disorders and chronic pain, as well as with wound healing and with health-related
behaviors such as diet, exercise, and substance use.

Notes

1. An anonymized view of the OSF preregistration is available at https://osf.io/twx9g/?view_
only=65842adae5e444e7bc5902b86afa6fb1

2. In a recent book, Floyd (2019) raised concerns related to measurement accuracy for choles-
terol in three affection studies in the sample (Floyd et al., 2009; Floyd, Mikkelson, Hesse,
et al., 2007 [Study 1 and Study 2]). To explore whether the inclusion of these studies in
the meta-analysis was affecting the magnitude of the effect estimate, we re-conducted our
analysis after omitting the results related to cholesterol from these three primary studies.
The overall effect estimate was identical to the estimate from the full sample, r = .23. Accord-
ingly, the remaining analyses were conducted with the full and complete sample.

3. Reviewers recommended examining three additional study characteristics as potential mod-
erators: (1) study design (whether experimental or cross-sectional), (2) measurement type
(whether self-report or physiological), and (3) sample (whether students, non-students, or
both). There were no pairwise differences among any of these moderators.
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