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A B S T R A C T   

The caregiver’s touch behavior during early infancy is linked to multiple developmental outcomes. However, 
social touch remains a challenging construct to operationalize, and although observational tools have been a gold 
standard for measuring touch in caregiver-infant interactions, no systematic review has been conducted before. 
We followed the PRISMA guidelines and reviewed the literature to describe and classify the main characteristics 
of the available observational instruments. Of the 3042 publications found, we selected 45 that included an 
observational measure, and from those we identified 12 instruments. Most of the studies were of infants younger 
than six months of age and assessed touch in two laboratory tasks: face-to-face interaction and still-face pro-
cedure. We identified three approaches for evaluating the caregiver’s touch behavior: strictly behavioral (the 
observable touch behavior), functional (the functional role of the touch behavior), or mixed (a combination of 
the previous two). Half of the instruments were classified as functional, 25% as strictly observational, and 25% as 
mixed. The lack of conceptual and operational uniformity and consistency between instruments is discussed.   

1. Introduction 

Touch is the primordial sense, the first sensory system to develop 
prenatally, and a bridge between the prenatal and the post-natal world 
(Hepper, 2015). By the 8th week of gestation, the fetus responds to touch 
around the lips, and by 14 weeks in all other areas of the body save the 
back of the head (Hooker, 1952; Humphrey and Hooker, 1959; Hepper, 
2008). In the third trimester, fetuses respond to human touch on their 
mother’s abdomen by moving or touching the wall of the uterus (Marx 
and Nagy, 2015, 2017). Born altricial into a highly social species, the 
human infant, like other mammals, requires touch to thrive (Field, 2010, 
2019; Ardiel and Rankin, 2010) – in the words of Montagu (1986), touch 
is “a basic behavioral need as much as breathing” (page 46). 

After birth and during early infancy, frequent tactile stimulation is 
almost inevitable, as the baby depends on others for the regulation of 
basic physiological functions (Moore et al., 2016), and for all everyday 
activities and routines, such as feeding, sleeping, hygiene, and soothing 
(Faust et al., 2020). A particular aspect of touch that sets it apart from 

other distal modalities, such as vision or audition, is that touch involves 
a partner in close proximity which touches but is also touched. An in-
fant’s tactile experience of others is therefore inherently relational and 
always occurs in a social context (Montagu, 1986; Hertenstein, 2002), 
whether or not partners have communicative intentions (or, indeed, are 
aware of them). 

Touch behavior interacts with multiple developmental domains, as a 
consequence of the caregiver’s use of multiple types of touch, in the 
service of a variety of purposes. There are the immediate utilitarian 
demands of caregiving, where the adult uses touch to carry, cradle the 
infant, or adjust an infant’s body posture in space (Beebe et al., 2010; 
Mercuri et al., 2019). But there are other important functions beyond 
these: soothing, comforting or demonstrating love and affection, for 
instance, when the adult uses affectionate/nurturing touch to help the 
infant down-regulate high-intensity emotional states and/or with 
negative valence (e.g., Beebe et al., 2010; Jean and Stack, 2009; Moreno 
et al., 2006; Peláez-Nogueras et al., 1996; Weiss, 1992); promoting 
emotional states with positive valence, as when using playful or 
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stimulating touch:behaviors such as tickling, lifting, moving the arms or 
legs (e.g., Beebe et al., 2010; Provenzi et al., 2020; Moreno, Posada, and 
Goldyn, 2006; Egmose et al., 2018; Jean and Stack, 2009); creating, 
sustaining or recapturing attentional states (Jean et al., 2009; Mantis 
and Stack, 2018; Paradis and Koester, 2015); offering the infant support 
and physical contact, using static or passive touch, the strongest safety 
signal for the attachment-behavioral system (Beebe et al., 2010; Cru-
cianelli et al., 2019; Mercuri et al., 2019; Stack et al., 1996). 

Despite major advances in touch research – see Field (2010, 2019); 
Cascio et al. (2019) for a review – and in contrast to the importance of 
touch in early infant development, the study of touch continues to be 
relatively neglected when compared with other domains of perception, 
such as the distal senses of vision or audition, an omission repeatedly 
highlighted by touch researchers (Botero et al., 2020; Hertenstein, 2002; 
Hertenstein, Verkamp et al., 2006; Montagu, 1983; Herring, 1949). For 
example, studies of caregiver-infant interactions typically focus on the 
examination of distal behavioral indices, such as gaze and affect, while 
disregarding the specific contribution of proximity behaviors, including 
touch (Mantis et al., 2014; Stack, 2001). 

A confluence of historical, cultural, and methodological reasons has 
been offered as the explanation for the overlooking of touch in infancy 
research (Hertenstein, 2002; Hertenstein, Keltner et al., 2006; Andersen, 
2011). Some factors are evident, such as the long tradition in Western 
philosophy of favoring the study of vision over other sensorial modal-
ities (Hertenstein, 2002; Hertenstein et al., 2006). Others, such as cul-
tural assumptions regarding touch and the prioritization of touch as a 
research question are more nuanced and, to the best knowledge, less 
examined. Together, these have likely delayed the focus on touch as an 
object of research. A revealing comparison can be made with olfaction, 
where the hypothesis of poor sense of smell in humans, developed in the 
19th century, does not match with empirical data, such as anatomical 
measurements across mammalian species (McGann, 2017). 

Touch may be a primary sense in early human interactions, but the 
frequency, duration, types of touch, and nature of tactile exchanges 
differ significantly across cultures (Andersen, 2011; Sorokowska et al., 
2021), shaping how parents use touch to communicate with their infants 
(e.g., Lowe et al., 2016; Stepakoff, 1999). Although challenging to 
conduct, descriptive studies on tactile contact in various contexts are 
crucial for identifying similarities and differences between cultures and 
determining how well the currently available instruments can accu-
rately measure touch in specific cultural contexts (Hertenstein, 2002). 

Another significant reason for ignoring these behaviors in infancy 
was methodological considerations regarding how touch-related 
behavior in early interactions should be analyzed. Therefore, devel-
oping methods that accurately measure touch in parent-infant in-
teractions can be demanding since touch is a multidimensional construct 
which encompasses several actions, i.e., it may potentially be applied at 
different intensities, velocities, body locations, durations, and fre-
quencies. These multiple actions also serve multiple purposes in the 
interaction flow (Geldard, 1960; Weiss, 1992; Jean and Stack, 2009). 
Some of these specificities and parameters of touch are also difficult to 
measure, for instance, velocity or intensity of touch, considering that the 
most widely used method for assessing tactile stimulation is the video 
recording of mother-infant interactions (Hertenstein, 2002). 

In parallel, there is a growing interest in detailed studies of care-
giver’s touch patterns, and their association with developmental out-
comes (e.g., Crucianelli et al., 2019; Ferber et al., 2008; Jean and Stack, 
2009; Mantis et al., 2019; Polan and Ward, 1994; Weiss et al., 2000, 
2004; Beebe et al., 2010, 2016; Koester, 2000; Paradis and Koester, 
2015). Observational tools have played an important part in advancing 
our knowledge of caregiver’s touch in adult-infant interactions, with 
several instruments developed in the last three decades. These tools 
were explicitly designed to capture the detailed patterns of caregiver 
touch behaviors. When compared with self-report instruments, e.g., 
questionnaires or diaries, observational instruments allow for a more 
detailed and objective assessment of the features of touch that occur in 

the flow of the interaction, e.g., action, location, duration, and function 
(Beebe et al., 2010; Brzozowska et al., 2021). In addition to this, the 
interactions are typically video recorded, thus, behavioral coding can 
use slow motion playback and/or repeated observations to allow mea-
surement of touch dimensions that are challenging to measure in 
real-time, for example, the function of a specific touch behavior, its 
duration or how often it is used in the interaction (Weiss and Niemann, 
2011). 

Nevertheless, the different observational instruments are fragmented 
across different research teams, each independently assessing touch in 
specific contexts and tasks, making direct comparisons difficult. Addi-
tionally, the last detailed review of observational instruments was by 
Weiss and Niemann (2011) but this study did not use a systematic re-
view methodology. The present work has aimed to identify observa-
tional coding systems of caregiver touch behavior (following PRISMA 
guidelines), describe each instrument’s main characteristics, and sum-
marize how they have been used in the literature. We have also divided 
the extracted instruments into three groups based on commonalities, 
and we highlighted each category’s key strengths and limitations, out-
lining possible directions for future research. 

Before systematically reviewing the available observational in-
struments for measuring caregiver touch patterns, we first present a 
summary background context, drawn from a selection of relevant touch 
studies in infancy. This overview revisits some important therapeutic 
interventions that are touch-based (such as massage and kangaroo care), 
as well as seminal work in touch research and its contribution to the 
development of instruments for assessing touch behaviors in caregiver- 
infant interactions. 

1.1. A historical overview of touch research on infants 

The association between the infant’s healthy development, and so-
cial proximity and contact offered by a caregiver, has been consistently 
demonstrated by touch research (Cascio et al., 2019; Dunbar, 2010; 
Field, 2010, 2014, 2019; Jablonski, 2021). An important part of the 
evidence comes from work with non-human primates that has reported 
the effects of severe caregiver separation and provided valuable insights 
for human research about the importance of touch in the baby’s phys-
ical, emotional, and social development (for detailed information 
regarding animal studies see the following reviews: Barnett et al., 2022; 
Botero, 2018; Erica and Carol, 2018; Hertenstein, Verkamp et al., 2006; 
Harlow and Suomi, 1970). We then briefly review some key research 
conducted on humans that has enhanced our understanding of the 
relation between a caregiver’s touch behavior and the development and 
well-being of the infant. 

1.1.1. Seminal research on touch in pediatric care 
The work of Klaus, Kennell, and colleagues in the 1970s is a signif-

icant historical reference for studying tactile contact in early mother- 
infant interactions (e.g., Kennell and Klaus, Kennell, 1976; Kennell 
et al., 1975; Kennell et al., 1974; Klaus et al., 1972). They performed a 
longitudinal study with 28 mother-infant dyads split into two groups: 
those who had extra contact with their newborns in the first three days 
after giving birth (experimental group) and mothers who only had 
routine contact with their babies in the days right after birth (control 
group). The authors found that mothers in the experimental group 
exhibited more “bonding” or affectionate behaviors towards their babies 
(such as strokes, and eye contact) when the infant was one month of age. 
When infants turned one, in addition to these affectionate behaviors, 
mothers in the experimental group reported missing their babies more 
when they left for work, and infants in this group also scored higher in 
the Bayley development test (Kennell et al., 1974; Klaus et al., 1972). In 
light of these findings, the authors argued that a sensitive period, which 
is in the first few minutes and hours after birth, was essential for 
mother-infant bonding – for a more detailed summary of Klaus and 
Kennell’s studies see Hertenstein, Verkamp et al. (2006) and Kostandy 
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and Ludington-Hoe (2019). Although the validity of the original studies 
by Klaus and Kennell was later brought into question (Myers, 1984), this 
work played an important role in changing obstetric care practices, 
making skin-to-skin contact a common practice. They also helped 
establish the importance of researching tactile contact immediately after 
birth to foster mother-infant bonding and, ultimately, how this affected 
later child development (Kostandy and Ludington-Hoe, 2019). 

1.1.2. Kangaroo care and massage therapy 
In parallel with Klaus and Kennell’s investigations, two neo-

natologists, Rey and Martinez, began researching a similar form of care 
with preterm infants, so-called "Kangaroo Care" (Kostandy and 
Ludington-Hoe, 2019). In kangaroo care interventions, parents (typi-
cally the mother) are encouraged to hold their neonates continuously 
against their naked chest during a period of the day. Numerous studies 
have been conducted since its inception to examine its advantages and 
safety, for both parents and infants (e.g., Campbell-Yeo et al., 2015; 
Charpak et al., 2005; Conde-Agudelo and Díaz-Rossello, 2016; Feldman 
and Eidelman, 2003; Feldman et al., 2014; Furman, 2017). It is currently 
commonly acknowledged that this touch-based procedure promotes 
physiological and neuroprotective advantages for low birth weight and 
preterm infants, including an improvement in sleep quality, pain con-
trol, support for neurodevelopment, increased physical growth, and 
promotion of parental bonding and breastfeeding exclusivity and 
duration (Campbell-Yeo et al., 2015; Moore et al., 2016; Conde-Agudelo 
and Díaz-Rossello, 2016; Johnston et al., 2017). The practice of 
skin-to-skin contact is also beneficial for full-term infants and their 
parents. Benefits include enhancing parent-infant positive interaction, 
attachment and well-being, lowering the levels of anxiety, stress, and 
pain in both parents and infants, as well as stimulating the mother’s milk 
production and the newborn’s growth, weight gain, and development 
(Moberg et al., 2020; Norholt, 2020; World Health Organization, 2022). 

Another comprehensively documented touch-based intervention is 
that of infant massage therapy. Massage therapy is the targeted appli-
cation of tactile stimulation to the skin, muscles, tendons, ligaments, and 
fascia utilizing manual and structured techniques (Esfahani et al., 2013). 
Recent literature reviews conducted over the past 10 years have shown 
that massage therapy has several positive benefits for both preterm in-
fants and their caregivers, including increased weight and reduced 
hospitalization time; increased bone density; better neurodevelopment 
scores; decreased risk of neonatal sepsis; pain relief for infants; and less 
stress, anxiety, and depression for parents (e.g., Field, 2018; Field, 2019; 
Field et al., 2010; Mrljak et al., 2022; Álvarez et al., 2017; Chen et al., 
2021; Li-Chin et al., 2020; Pados and McGlothen-Bell, 2019). Similarly, 
studies with full-term newborns, although less common, also found 
several benefits, including lowering bilirubin levels, reducing crying, 
colic, and sleep difficulties, promoting infant development, enhancing 
parent-infant interactions, and lowering parental stress; for a detailed 
review see Field (2016, 2018, 2021); Norholt (2020)). Altogether, 
research on the effects of skin-to-skin contact has improved our 
knowledge of parent-infant interactions, showing the unique contribu-
tion of proximity behaviors, such as tactile contact and stimulation 
(Mantis et al., 2014; Stack, 2001; Botero, 2016; Botero et al., 2020). 

1.1.3. The adapted still-face paradigm 
Another seminal line of research is composed of experimental studies 

that used an adapted version of the still-face paradigm (Tronick et al., 
1978). In its original form, the still-face procedure consists of three brief 
parent-infant interactions: normal interaction, still-face, and reunion 
periods (Tronick et al., 1978). The classic still-face effect (measured in 
the second moment of the procedure) is categorized by a decrease in 
gaze and smiling at mothers, and an increase in neutral to negative affect 
and vocalizations, compared with normal face-to-face interaction (e.g., 
Ellsworth et al., 1993; Gusella et al., 1988; Lamb and Malkin, 1986; 
Stack and Muir, 1990; Mesman et al., 2009). The still-face episode is 
more stressful for 4-month-old infants than a brief separation from the 

mother (Field et al., 1986). Infants demonstrate more motor activity, 
gaze aversion, furrowed brow, crying, and less smiling during the 
still-face episode compared with the brief separation period. Of rele-
vance to understanding touch, mothers also use more tactile-kinesthetic 
behavior after the still-face period (Field et al., 1986). These findings 
highlighted the importance of touch in the interaction by suggesting that 
mothers adapt their touch behavior to the infant’s soothing and com-
forting needs. 

In their adapted version, Stack and colleagues allowed mothers to 
touch the infant in the still-face period. Stack and Muir (1990) tested 3-, 
6-, and 9-month-old infants and compared the standard still-face period 
(where touch is not allowed) with the still-face period where mothers 
could touch the infant. They found that, across the age range, infants 
who received touch smiled more, grimaced less, and were more content 
than when exposed to the standard still-face procedure. In the absence of 
other modalities of communication, the presence of touch (operation-
alized as the total amount of touch provided by the caregiver to their 
infant during the interaction) can elicit positive affect and attention 
from infants and can decrease the negative effects of the still-face 
episode (Stack and Muir, 1990). In a follow-up study, the same au-
thors also demonstrated that the increase in the infant’s positive affect 
during the still-face period was uniquely related to the tactile stimula-
tion and could not be explained by the visual stimulation of the adult’s 
hands (Stack and Muir, 1992). 

These results suggest that infants are sensitive to touch and that 
maternal touch can support the infant’s emotional regulation and 
attentional state. However, these studies provided only limited infor-
mation on infant sensitivity to more subtle changes in maternal touch, 
and if mothers could use touch to achieve specific responses from their 
infants. To address these questions, Stack and LePage (1996) designed a 
study where they observed mothers interacting with their 5.5-month-old 
infants in an adapted still-face design composed of four periods: (1) 
normal face-to-face interaction; (2) still-face while touching (i.e., 
mothers could touch their infants without restrictions); (3) still-face 
where mothers were asked to touch and encourage the most smiles 
from the infant; and (4) still-face while touching only one chosen part of 
the infant’s body. The authors found that mothers modified their 
touching behavior according to the instructions per condition, and, of 
relevance, that those changes were reflected in the infant’s affect and 
attention across different periods. For example, infants smiled more in 
the still-face period in which mothers were instructed to elicit smiling 
from the infant, than in both other still-face conditions (Stack and 
LePage, 1996). In a similar study Stack and Arnold (1998) observed how 
the mother’s touch behaviors and gestures impact the infant’s specific 
responses. These authors showed that infants smiled more in the 
still-face period when mothers were allowed to touch, compared with 
the normal still-face period. Maternal touch and gestures in the still-face 
period could draw the infant’s visual attention to the mother’s face. 
Together, these findings suggested that (1) infants are sensitive to the 
specificities of different maternal touch and hand gestures; (2) mothers 
use touch and hand gestures to elicit specific infant responses, (3) 
touch-only interactions had a positive effect on infants, in periods of 
maternal unavailability; (4) when mothers were asked to touch only 
specific areas of their infant’s bodies, they use the same touch types 
consistently (Stack et al., 1996; Stack, 2004; Stack and Arnold, 1998; 
Stack and Muir, 1992; Stack and Muir, 1990). This work provided 
empirical support to the general hypothesis that mothers adapt their 
touch patterns to communicate different messages to their infants 
(Góis-Eanes et al., 2012; Hertenstein, 2002). This research, which 
employed the adapted still-face approach, was critical in demonstrating 
the influence of diverse touch types on infant behavior, revealing that 
social touch may serve multiple purposes (Hertenstein, 2002; Jean and 
Stack, 2009). 

In sum, touch-based interventions (like massage and kangaroo care) 
were critical to expanding our understanding of the link between social 
touch and the infant’s early physical, emotional, and social 
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development. Meanwhile, research using the modified still-face pro-
cedure was key to revealing how distinct touch behaviors performed by 
the parents elicited different affects in the infant, which prompted 
methodological advances in how social touch was measured in infancy 
and led to the development of instruments for assessing touch behaviors 
in caregiver-infant interactions. 

1.2. Measuring social touch in caregiver-infant interactions 

Throughout this review, we consider a broad definition of “social 
touch” as any type of touch performed by a partner in a social context. 
This enabled us to accommodate different uses of the term “social 
touch”, namely, from two distinct fields of study (Cascio et al., 2019; 
Gliga et al., 2018; Saarinen et al., 2021): (1) an older one, that consists of 
behavioral studies, concerned with examining the interpersonal and 
interactional features of touch behavior, such as “who” is delivering the 
touch, the types of touch used or the function of the touch behavior (e.g., 
Field, 2019; Hertenstein, 2002; Stack and Jean, 2011; Stack, 2004); and 
(2) a more recent, neurophysiology-oriented field, concerned with af-
fective touch and focused on the sensory characteristics of touch. In this 
second more recent account, touch is defined as social when it activates 
a particular class of skin mechanoreceptors – the C tactile fibers (CTs) 
that are activated by light pressure, slow, and caress-like stroking, which 
is experienced as gentle touch (Ackerley et al., 2014; Fairhurst et al., 
2022; McGlone and Spence, 2010; Olausson et al., 2008). 

1.2.1. Conceptual frameworks of touch behavior 
To our knowledge, very few conceptual frameworks have sought to 

operationalize the properties of infant-oriented touch behavior. In this 
context, we highlight three major conceptual frameworks. First, Her-
tenstein (2002); as cited in Weiss and Campos (1999) considered four 
dimensions of touch qualities: duration, location, action, and intensity. 
Second, the Weiss and Campos (1999) model was extended by Herten-
stein (2002) to provide a broader understanding of how specific types of 
touch communicate different messages to the infant – this framework 
proposed the distinction between qualities and parameters of touch. For 
simplicity, we will use the terminology ‘properties’ or ‘features’ to refer 
to both. In Hertenstein (2002), qualities of touch include features of the 
actual tactile stimulus that is administered to the infant: action (i.e., 
what are the specific touch behaviors used to interact with the partner: 
e.g., stroking, rubbing, holding, or squeezing), intensity (i.e., level of 
pressure applied to the social partner’s skin), velocity (i.e., the speed of 
the touch movement used by the caregiver to touch the infant’s skin), 
abruptness (i.e., the level of acceleration used in the act of touching the 
other) and temperature. Parameters of touch refer to where and how 
much touch is administered: location, frequency, duration, and extent of 
the surface area touched. The author notes that this systematization is 
only useful for conceptual purposes because, in the flow of the inter-
action, all of these touch dimensions act together. Finally, and in addi-
tion to this structural operationalization highlighting the role of the 
features of touch (Hertenstein, 2002), a third and functional approach 
appeared, focused on exploring the purposes and consequences of touch 
within dyadic interactions (Hertenstein, Verkamp et al., 2006, as cited in 
Burgoon et al., 1996). Specific touch actions provided by caregivers can 
elicit unique infant responses; as such, touch may serve a variety of 
purposes within caregiver-infant exchanges, such as nurturing/affec-
tionate, playful, and caregiving/instrumental touches (Jean and Stack, 
2009; Stack, LePage, Hains and Muir, 1996). 

1.2.2. The challenge of measuring touch 
Accurately studying the caregiver’s behavior within naturalistic in-

teractions is a demanding task (Beebe, 2006, 2017; Lourenço et al., 
2021). For touch behaviors, designing an instrument that captures the 
phenomenon to its fullest extent is still a challenge (Hertenstein, 2002; 
Hertenstein, Verkamp et al., 2006). There are numerous parental touch 
behaviors of interest: holding the infant in the lap, tickling, caressing, 

kissing, etc. Indeed, the Maternal Touch Scale ( MTS; Beebe et al., 2010; 
Stepakoff, 1999) defines 21 individual touch behaviors and the Care-
giver Infant Touch Scale (CITS; Stack et al., 1996) defines 8 touch be-
haviors. Touch also varies across a set of dimensions such as intensity, 
velocity, abruptness, temperature, location, frequency, duration, and he 
extent of the surface area touched (Hertenstein, 2002; Weiss, 1992). 
Hence, there is a wide range of degrees of freedom to consider when 
measuring a single touch action where specific combinations of touch 
action with particular values in each dimension can convey different 
messages to the infant or serve different functions (Hertenstein, 2002; 
Jean and Stack, 2009; Tronick, 1995). For instance, infants can experi-
ence a caressing touch as affectionate or intrusive, depending on the 
intensity of the parent’s touch (Beebe et al., 2010; Stepakoff, 1999). As 
in other domains of perception, the meaning of touch is 
context-dependent, underscoring the importance of observing a specific 
dyad at a particular moment in order to measure touch. As such, beyond 
identifying the act of touching itself, collecting accurate information 
about the touch behavior also requires examining how it is delivered to 
the infant in the context of where it occurred. Consider the example of an 
abrupt holding touch: if it is performed when the infant is frightened, it 
may be perceived as affectionate for both mother and infant. In parallel, 
it is also important to consider who touches and who is touched, the 
parent’s intentionality when using touch, and the infant’s response to it. 
Caressing a baby can be used to convey affection, but if it stops the baby 
from playing with an object, it may be intrusive. 

Finally, there are also large cross-cultural variations regarding 
parenting practices that range from almost constant proximity between 
infants and other group members to frequent physical separation, an 
important dimension if we consider that most of the empirical data 
comes from WEIRD nations - Western, Educated, Industrialized, Rich, 
and Democratic (Henrich et al., 2010; Montagu, 1986; Rad et al., 2018; 
Tronick, 1995). 

To address the challenges in measuring the touch behavior of the 
caregiver during parent-child interactions, a variety of methods to assess 
the quantity and types of contact have been developed, including self- 
report instruments and observational instruments, which will be 
addressed in more detail. 

Using self-report instruments, which include parent-report ques-
tionnaires and diaries, the parents provide the measurement. Parent- 
report questionnaires can be used to rate, often using a Likert scale, 
how frequently parents engaged in specific touch-related actions (such 
as rocking, kissing, and holding) with their infants - e.g., the Parent- 
Infant Caregiving Touch Scale – PICTS, Koukounari et al. (2015)). 
These measurements are important for collecting data about the parents’ 
self-perception of how they touch their infants. There are also self-report 
questionnaires that do not specifically address the caregiver’s touch 
behavior toward the infant but are instead intended to assess the par-
ent’s social touch attitudes and experiences (e.g., the Social Touch 
Questionnaire – STQ, Wilhelm et al., 2001; the Touch Experiences and 
Attitudes Questionnaire – TEAQ, Trotter et al., 2018) - For a more 
extensive review of self-report methods see Brown et al. (2011) and 
Weiss and Niemann (2011). 

In self-report diaries, parents are asked to complete a paper or 
electronic diary recalling their recent touch behavior and/or the infant’s 
behavior, once or more per day and during a fixed time period (e.g., Barr 
et al., 1988; Lam et al., 2010). Diaries can be used to record the behavior 
of interest over extended periods of time and in different contexts 
(Brzozowska et al., 2021). 

One shortcoming of self-report instruments is the possibility of par-
ticipants "faking good" or performing for the researcher (Field, 2019). In 
contrast, observational measures of touch allow for a more objective 
measurement of the caregiver’s touch behavior. Typically, parent-infant 
interactions are recorded, and touch behavior events coded using a 
microanalytic scheme, wherein the granular unit of analysis is the in-
dividual touch action (Brzozowska et al., 2021; Weiss and Niemann, 
2011). Coding is done by first segmenting each behavior (by coding the 
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onset and offset of every touch) or alternatively observing the interac-
tion for a fixed time interval (e.g., one second). Then, depending on the 
measure, each event or time window can also be categorized using the 
specific criteria defined by the observational tool. Examples of these 
measures include the Maternal Touch Scale (Beebe et al., 2010; Ste-
pakoff, 1999) or the Touch-Scoring Instrument (Polan and Ward, 1994). 
Microanalytic observational tools have a higher coding cost but enable 
the measurement of social interactions on their natural time scale 
(Beebe, 2006, 2017; Lourenço et al., 2021), and allow the study of the 
fine-grained details of touch (e.g., intensity, type of touch) that occur 
during dyadic interaction (Weiss and Niemann, 2011). 

1.2.3. Observational instruments of caregivers touch behavior 
Several observational instruments have been designed to capture 

different levels of abstraction of touch behavior (Brzozowska et al., 
2021): some are more focused on low-level, descriptive touch features, 
such as touch actions (e.g., hold, tap, pat) – e.g., Polan and Ward (1994) 
and Stack et al. (1996) – while others measure the higher level touch 
characteristics of parental touching behavior by coding the functional 
role of each touch pattern in the flow of the interaction, such as 
“affectionate/nurturing touch”, “playful touch”, or “instrumental touch” 
– e.g., Goldyn and Moreno (2002) and Jean and Stack (2009). Other 
authors combine both and include both lower and higher levels of 
abstraction in the instrument (e.g., Beebe et al., 2010; Stepakoff, 1999; 
Weiss, 2000). 

1.2.4. Observable touch behaviors and functional roles of touch 
We propose a three-category classification for observational in-

struments measuring social touch, designed to describe and aggregate 
current observational tools according to their similarities: (1) strictly 
behavioral instruments; (2) functional instruments; (3) mixed tools. This 
categorization into three groups was used to structure the information in 
the article. The instruments are either strictly behavioral in the sense 
that only the observable touch behavior is coded – e.g., a tap or a hold 
behavior is coded as such – or they are functional in that what is coded is 
the functional purpose of the observable touch behavior – e.g., what is 
coded across many events of the tap or hold behavior is the functional 
purpose of the behavior in the context of the interaction. This catego-
rization is also consistent with existing conceptual frameworks for touch 
(Hertenstein, 2002; Hertenstein, Verkamp et al., 2006, as cited in Bur-
goon et al., 1996; Hertenstein, 2002, as cited in Weiss and Campos, 
1999). Some instruments use both approaches, and we have labelled 
them as mixed. 

Next, we define each category by presenting examples of instruments 
that fall within each category and review major findings associated with 
each category/instrument. 

1.2.4.1. Strictly behavioral instruments. These instruments consider the 
characteristics of touch behavior that can be directly observed in the 
context of the interaction: how do parents touch their infants? The 
constructs are designed to capture surface-level features of touch 
behavior, such as whether the parent touches the infant passively or 
actively, what type of touch is used (e.g., tickle, caress), how intensely it 
is applied, or where on the body it is applied. Studies using strictly 
behavioral tools, such as CITS (Stack et al., 1996) have revealed that the 
mother’s use of touch adapts to the instructions in the adapted still-face 
paradigm with touch: when asked to maximize their infant’s smiling, 
mothers used more active types of touch (lifting, tickling), larger surface 
areas, and greater intensity and speed, but when told to touch only one 
area of the infant’s body, mothers used more stroking, less shaking, and 
the touching was slower and less intense (Stack and Jean, 2011). 
Moreover, mothers also adapt the frequency and diversity of their touch 
behavior depending on the infant’s age and the interactional context 
(Ferber et al., 2008; Jean et al., 2009). For instance, Ferber et al. (2008) 
observed that the amount of maternal touch decreased during the first 

year of life. Additionally, Jean et al. (2009) found that mothers touch 
their infants more in the lap context than in the floor context when they 
are requested to play with them. 

Mercuri et al. (2019), using an adapted form of CITS, compared how 
much touch each parent applied to the infant during the first interaction 
after birth, noting disparities in the quantity, but not in the types of 
touch used: mothers were more likely than fathers to employ kissing, 
stroking/caressing, utilitarian/instrumental, holding, massage/rubbing, 
palmar grasp reflex, and other types of touch. These measures were also 
used to describe dyads in clinical groups. For instance, Koester (2000) 
observed both deaf and hearing mothers during a still-face procedure 
with their 6-and 9-month-old infants (deaf or hearing) and observed that 
dyads with the same hearing status (both deaf or both hearing partners) 
increased their tactile contact when the interaction resumed to normal, 
following the still-face episode, and exhibited a similar touch profile. 
Likewise, Mantis et al. (2019) examined the effect of maternal depres-
sive symptomatology on maternal touch behavior towards their infants 
instill-face (maternal emotional unavailability) and separation 
(maternal physical unavailability). This study found that mothers with 
higher levels of depressive symptoms touch less and use considerably 
fewer stimulating types of touch during the reunion period of the 
still-face procedure, and both the normal and reunion-normal periods of 
the separation procedure. 

1.2.4.2. Functional and mixed instruments. On the other hand, func-
tional measures were designed to assess the functional role of each touch 
behavior performed by the adult towards the infant. Examples of scales 
that fill this category are the FTS (Jean and Stack, 2009) and the 
Functions of Mother-infant Mutual Touch Scale (FMTS; Mantis et al., 
2013; Mantis and Stack, 2018). When using mixed instruments, such as 
the Maternal Touch Scale (MTS; Beebe et al., 2010), the directly 
observable touch behaviors are first collected, and in a second step are 
aggregated into categories according to their functional role. For 
example, the touch actions caress, kiss, stroke, nuzzle and pat, when 
applied to the extremities of the infant’s body, with light or moderate 
intensity, are classified as affectionate touch by the MTS instrument. As 
studies using mixed instruments typically only report functional cate-
gories and not directly observable touch behaviors (for example, types of 
touch: stroke, kiss, hold), we did not make a distinction between func-
tional and mixed measures in the brief literature review of studies on the 
functional role of touch presented next – finer differences will be 
addressed later in the methods and discussion sections. 

Concerning the quality of tactile stimulation within caregiver-infant 
interactions, the purpose/function of touch in infancy has also been 
addressed in touch research. In a number of studies, observational 
measures were employed to examine how caregivers use touch for 
specific functional purposes. For instance, Jean and Stack (2009) 
measured the infant’s distress levels considering behavioral markers (e. 
g., duration and intensity of the infant’s fretting and motor agitation) in 
a still-face procedure. They found that after the still-face period, mothers 
used nurturing touch (e.g., stroking, caring) more frequently when the 
infant was displaying high levels of distress. This is consistent with other 
studies that reported the mother’s use of affectionate/nurturing touch to 
relax and soothe the infant and reduce the level of distress (Moreno 
et al., 2006; Peláez-Nogueras et al., 1996). In addition to this role in 
modulating the infant’s negative emotions, maternal affectionate touch 
can also elicit positive emotions. Peláez-Nogueras et al. (1997) 
compared the effects of systematic affectionate touch (e.g., stroking) 
versus stimulating touch (e.g., tickling and poking) on 2- to 4.5-month--
old infants, while the infants maintained eye contact with the experi-
menter. This study found that infants who were stroked expressed 
themselves more vocally, smiled more and cried less than those who 
received tickles/pokes. Furthermore, it has been shown that playful or 
stimulating touch (e.g., tickling, lifting, moving arms or legs) is signif-
icant for the infant’s social interactions, reinforcing the infant’s social 
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behavior while also increasing positive affect, eye contact, and activity 
level (Lowe et al., 2016; Moreno et al., 2006; Egmose et al., 2018). 
Maternal touching behaviors that are intended to promote the infant’s 
comfort, including repositioning the infant on the carpet or wiping the 
infant’s mouth, have been labeled as caregiving/instrumental touch. 
Recent research on touch behavior of mothers with and without 
post-partum depression during a prolonged mother-infant interaction at 
4 months found that the infant’s negative affect was more likely to stop 
during periods that included caregiving touch (Egmose et al., 2018). In 
addition, in both clinical and non-clinical samples, caregiving touch – 
but not affectionate and static touch – was linked to higher maternal 
sensitivity (Cordes et al., 2017). Moreover, maternal touch has been 
shown to be effective at attracting, maintaining, and recapturing the 
infant’s attention (Gusella et al., 1988; Jean and Stack, 2009). In 
contrast, infants that experience intrusive touch (such as poking, pull-
ing, and scratching) are more likely to display negative affect and 
behavior (Peláez-Nogueras et al., 1996) and have insecure attachment 
styles (Beebe et al., 2010). 

Along with the effect that particular touch behaviors have on the 
infant, the infant’s and mother’s health conditions also have an impact 
on how parents apply touch behaviors. For instance, compared to a 
control group, mothers of failure-to-thrive infants delivered less physical 
touch, including less matter-of-fact, unintentional, and proprioceptive 
touch (Polan and Ward, 1994). Using the still-face procedure, Jean and 
Stack (2012) examined mothers and their 5.5-month-old infant in two 
groups: full-term infants and very-low-birth-weight preterm. They found 
that mothers touched their infants very frequently (82% of the inter-
action time), more frequently utilizing attention-getting touch during 
the normal period and nurturing and playful touches in the reunion 
normal period. Moreover, mothers of very-low-birth-weight preterm 
infants employed playful and utilitarian touch types more often than 
mothers of full-term infants. In addition, mothers of insecure infants, 
assessed at 12 months, used less affectionate touch to engage with their 
infants at 4 months (Beebe et al., 2010). 

On the other hand, the state of maternal health has also been shown 
to impact tactile exchanges in mother-infant interactions. A study by 
Ferber (2004) showed that the number of previous pregnancies (parity) 
and instances of maternity blues (defined as a transitional depressive 
state that initiates soon after childbirth and can present a range of 
symptoms such as crying, anxiety, tension, restlessness and, exhaustion) 
affected maternal touching behavior towards the infants. Multiparous 
mothers used more frequent and varied modes of physical contact, 
whereas mothers with maternity blues provided less touch stimulation 
to their infants, independently of their parity status. In line with these 
results, Stepakoff, (1999) found that depressed mothers, when 
compared with non-depressed mothers, engaged in less affectionate 
touch and more object-mediated touch. Infants of depressed mothers 
(who tend to touch less often or use more negative types of touch, such 
as rough tickling or poking), also exhibit more self-touch behaviors 
when compared with infants of non-depressed mothers (Beebe et al., 
2008; Herrera et al., 2004). 

Altogether, these studies highlight the importance of studying 
parental touch behavior considering not only the amount of touch but 
also the different types of touch and the functional role these have in 
early parent-infant interactions. These findings showed that touch is not 
only a causal force for an infant’s emotional, social, and physiological 
development (Field, 2010, 2019) and well-being but it is also sensitive to 
multiple variables, such as the infant’s age, cultural context, or the 
dyads’ mental health status (Stack and Jean, 2011; Stack, 2001, 2004). 
This increased interest in and recognition of touch in infancy is certainly 
responsible for a diversity of novel findings, but it has also resulted in a 
wide-ranging heterogeneity in the assessment of touch behavior. 

1.3. The present study 

Observational measures offer several advantages over other options 

to assess touch behaviors: they are generally more detailed, objective, 
and can be used in naturalistic interactions. As such, several observa-
tional coding systems have been developed over the past three decades, 
focusing on different dimensions of touch behavior. There has been a 
considerable effort to develop observational measures that assess the 
complexity of parental touching behaviors in the context of dyadic in-
teractions. However, discussions about the variety of ways in which the 
touch phenomenon has been conceptualized and operationalized are 
still scarce. The current study addresses these gaps by providing an 
updated overview that can be used to compare the findings of research 
conducted using different instruments and to promote the development 
of new tools that aim to clarify, standardize, and uniformize touch 
assessment. 

Moreover, the selection of one particular observational instrument 
over another is challenging when designing an observational study, 
since it depends on several practical and psychometric arguments. It is 
critical to consider factors such as the availability of the measure, its 
psychometric qualities, the construct measured, the target population, 
the interaction context, and/or the popularity of the measure. Collecting 
and organizing this information may assist researchers in making an 
informed selection of a particular observational measure, which is one of 
the contributions of this systematic review. We reviewed available 
observational instruments and how they were used in the literature. To 
the best of our knowledge, this is the first systematic review of obser-
vational measures of caregiver’s touch behavior in parent-infant in-
teractions. Weiss and Niemann (2011) performed a detailed review of 
different methods of measurement of touch behavior, including obser-
vational instruments of caregiver’s touch patterns. However, Weiss and 
Niemann (2011) did not report the eligibility criteria, search strategy, 
study selection process, or data extraction strategy from the included 
observation instruments. Besides, several new observational in-
struments have been designed to measure the caregiver’s touch within 
parent-infant interactions over the past decade—and these are not 
included in Weiss and Niemann (2011) review. 

In summary, the present work has aimed to extend the field by 
providing an up-to-date overview of existing observational instruments. 
The study had three main goals: (1) systematically identify available 
observational instruments, describing and characterizing their main 
attributes (following PRISMA guidelines); (2) examine how these in-
struments are used in the literature (namely regarding their target 
population and experimental settings); and (3) discuss the main 
strengths and limitations of each category of instruments, and provide 
tentative guidelines for the design of future observational studies. 

2. Methods 

This systematic review report has followed the guidelines published 
in the Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA; Page et al., 2021). At least two of the authors were 
involved in each phase of the systematic review process with the 
objective of minimizing the risk of bias. All the authors of the present 
study participated in defining the study inclusion criteria and the study 
search strategy to ensure that they were precise, appropriate, and 
focused on the study’s primary objectives. 

2.1. Eligibility criteria 

We included instruments that were: (1) designed for microanalytic 
observation of caregiver-infant touch interactions; (2) rated by an 
external observer; (3) specifically developed to assess qualitative (e.g., 
types of touch) and quantitative (e.g., frequency or duration) features of 
caregiver’s touch behavior; (4) applicable before the infant is 24 months 
of age; (5) published in Portuguese, Spanish or English. The exclusion 
criteria were: (1) instruments primarily designed for multimodal 
assessment of caregiver-infant interactions but that only include touch 
as a sub-scale; (2) self-response measures, such as diaries or 
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questionnaires; (3) tools only used with infants older than 24 months of 
age; (4) instruments that only assessed the total amount of caregiver 
touching behavior; (5) publications in a language other than Portuguese, 
Spanish, or English. 

2.2. Search strategy 

The search strategy was conducted on the following databases: APA 
PsycInfo, Medline, Scopus, APA PsycArticles, and Web of Science. 
Queries included, per database, the first allowable search date through 
July 2022. No publication date or publication status restrictions were 
enforced. The search was limited to title, abstract, and keywords. For 
searches conducted on the APA PsycInfo, Medline, Scopus, and Web of 
Science databases we used the following query: (mother OR father OR 
caregiver OR parent* OR maternal) AND (touch OR tactile) AND (assess-
ment OR scale OR instrument OR tool OR scoring OR coding OR measure* 
OR index) AND (infancy OR Infant). Since we obtained a very limited 
number of results using the above query in the APA PsycArticles data-
base, a broader search using the following query was made: (mother OR 
father OR caregiver OR parent* OR maternal) AND (touch OR tactile) OR 
(assessment OR scale OR instrument OR tool OR scoring OR coding OR 
measure* OR index) AND (infancy OR Infant). 

2.3. Selection process 

All the collected references were uploaded to a database of citations 
using the EndNote reference manager (The EndNote Team, 2013) and 
duplicates were automatically removed. The titles and abstracts of the 
remaining publications were then screened using the Rayyan tool 
(Ouzzani et al., 2016). The screening process was divided into the 
following steps: (1) duplicates not found by EndNote were manually 
removed; (2) the first author conducted a preliminary phase of screening 
to remove articles that were irrelevant to the subject or that did not use a 
coding system for assessing caregiver touch behavior; (3) titles and ab-
stracts of the remaining publications were analyzed to determine their 
eligibility in light of the established inclusion and exclusion criteria; (4) 
full texts of the selected publications were, whenever available, obtained 
and read to decide whether to include or exclude them; (5) in order to 
gather more relevant literature that may have been overlooked during 
the original search, a manual search of reference sections, full titles, and 
acronyms of relevant tools was performed using Google Scholar. In the 
event of relevant citations, the article was selected and screened based 
on the aforementioned inclusion and exclusion criteria. 

Two reviewers (JS and IS) independently conducted the selection 
process and disagreements were resolved during face-to-face discus-
sions. When consensus was not reached a third review author was 
involved (AP). 

2.4. Data extraction 

We extracted three types of data from the included publications: (1) 
characteristics of studies (i.e., type of article, publication year, country); 
(2) characteristics of the observational instruments (e.g., constructs 
measured by the instrument, availability) and their psychometric 
properties (reliability and validity); (3) information about the use of the 
extracted instruments in the included publications (e.g., target popula-
tion, location of the observation, type of task). The strategy of data 
extraction was created based on Bai et al. (2018), Lotzin et al. (2015), 
and Weiss and Niemann (2011)’s reviews (the form including this in-
formation can be obtained from the authors on request). The first (JS) 
and the second author (IS) separately performed the data extraction 
achieving a 93.18% interrater agreement, whereupon the two reviewers 
consulted the full text again to correct any observed inconsistencies. 

3. Results 

3.1. Review process 

Fig. 1 summarizes the flow of information in this study as required by 
PRISMA guidelines. The search queries returned 3042 potentially 
eligible publications, including 2995 records from the selected data-
bases, and 47 from other sources (Google Scholar and articles reference 
sections). Duplicates were subsequently removed, resulting in 1928 
publications. After screening the titles and abstracts, a total of 149 
publications were retrieved for full-text review. 45 publications that 
included microanalytic observational instruments for measuring the 
caregiver’s touch behavior were retrieved. From these, 12 instruments 
were extracted. 

3.2. Characteristics of the included publications 

Publication dates for the records ranged from 1990 to 2021 with the 
majority (60%) published between 2010 and 2022 – see Fig. 2. Peer- 
reviewed journal articles comprised 82% of the included publications. 
The publications included samples from 10 countries distributed on four 
continents. The majority of the studies were conducted with North 
American samples (51% from the USA and 22% from Canada) followed 
by samples from Europe (20%), Asia (4%), Africa (2%), and South 
America (2%). Table 1 provides more thorough information on the 
characteristics of the publications included in the review. 

3.3. Characteristics of the observational instruments 

Table 2 and Table 3 summarize the characteristics of each instrument 
included, and how they have been used in the literature, regarding 
target population and experimental settings. From the 45 publications 
included, we extracted 12 observational instruments. Three different 
approaches to assessing the touch phenomenon were identified: (1) 
strictly behavioral measures; (2) functional measures; (3) mixed mea-
sures. We found three strictly behavioral measures: Caregiver Infant 
Touch Scale (CITS; Stack et al., 1996; Stack et al., 2001), 
Caregiver-Infant Touch Scale - Adapted (CITS-Adapted; Mercuri et al., 
2019), and Face-to-face Touch Coding System (FFTCS; Koester, 2000); 
six functional instruments: Quality of Parent-to-Infant Touch Protocol 
(QPTP; Moreno et al., 2006), Functions of Touch Scale (FTS; Jean et al., 
2005; Jean et al., 2007; Jean and Stack, 2009), Caregiver Touch Coding 
System (CTCS; Koester and Paradis, 2010; Paradis and Koester, 2015), 
The Functions of Mother-Infant Mutual Touch Scale (FMTS; Mantis 
et al., 2013; Mantis and Stack, 2018), The Mother-Infant Touch Scale 
(TMITS; Crucianelli et al., 2019) and Maternal Touch Coding System 
(MTCS; Provenzi et al., 2020). Finally, the three remaining instruments 
included both observable and functional constructs in their coding sys-
tems: Tactile Interaction Index (TII; Weiss, 1992; Weiss, 2000), 
Touch-Scoring Instrument (TSI; Polan and Ward, 1994), and Maternal 
Touch Scale (MTS; Stepakoff, 1999; Beebe et al., 2010). Regarding the 
dimensions of touch codes, the majority of the tools considered the 
functional role (75%) and the frequency of touch (92%). Other di-
mensions such as action (25%), duration (67%), location (25%), and 
intensity (25%) of touch were also coded. All the extracted instruments 
included reliability studies, however only one of them reported validity 
studies: the Tactile Interaction Index (Weiss, 1992; Weiss, 2000). Eight 
of the extracted instruments are available in published articles and book 
chapters (67%); the remaining are available on request from the authors 
of the unpublished manual. Most of the extracted publications included 
at least one clinical population (60%), while the remaining 40% only 
included non-clinical populations. This review included research with 
infants whose ages ranged from 0 to 24 months old, with a sample of 
infants aged 0–6 months of age in 84% of the included studies. We also 
examined the contexts where the instruments were used, of the 12 in-
struments: 42% were used in more than one context; 25% only in a 
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laboratory context; 25% in a home context, and 17% were utilized in 
hospital settings. However, when we analyzed the 45 included publi-
cations, we found that 53% of the studies had occurred in a laboratory 
context, followed by a home context (31%), while the remaining 16% 
were conducted in a hospital or more than one context in the same study 
(or it was unspecified). The two most frequent tasks used in the studies 

were face-to-face interaction and the still-face procedure. Typically, the 
interaction duration ranged from 2.5 to 12 min. Except for one study 
which was conducted on newborns following delivery and lasted 
45 min. Considering the frequency of use (in our sample of publica-
tions), the most commonly used was MTS (27%) followed by the CITS 
(18%), and then FTS and TII (13%). 

Fig. 1. PRISMA Systematic Review Flow Diagram.  
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3.4. Description of included instruments 

This section describes the 12 observational instruments for 
measuring social touch that resulted from our review. Instruments are 
presented in chronological order. The information presented here was 
based on the methods section of the publications reporting the in-
struments and in supplementary information materials (when made 
available by the authors) — see Table 2 for a summary of the constructs 
measured by each tool, and Table 3 for information on how the instru-
ment was used in the included publications. Next, we summarize, for 
each observational instrument: the research contexts where it was used, 
the constructs measured, the control variables typically used (i.e., the 
measures used to control the quality and standardization of the touch 
measures, such as blind coding or percentage of double coded video-
tapes for reliability), psychometric metrics (when available), and a 
summary of how the tools were used in the selected studies. 

3.4.1. Tactile Interaction Index (TII; Weiss, 1992; Weiss, 2000) 
The Tactile Interaction Index (TII) was designed to objectively 

describe the features of touch in dyadic interactions and applies to a 
range of age groups and relationships (Weiss and Niemann, 2011), 
including parent-infant interactions. It has been used in a diversity of 
contexts, such as infant feeding, structured play with children, health 
care procedures in the intensive care unit, and interactions at home or in 
a laboratory setting (Weiss et al., 2000, 2001, 2004; Weiss and Niemann, 
2011). Touch patterns measured by TII were also used to analyze the 
association between parental touch in secure attachment (Weiss et al., 
2000), social adaptation and emotional/behavior problems (Weiss et al., 
2001), the neurodevelopmental level in low-birth-weight infants (Weiss 
et al., 2004), and the relationship between parental touch of preterm 
infants and their parent’s state of mind regarding touch (Weiss and 
Goebel, 2003). 

TII was specifically conceived for the microanalysis of parent-infant 
videotaped interactions (Weiss et al., 2001) and measures five indexes of 
touch (that Weiss and colleagues labeled as qualities of touch): intensity, 
location, action, frequency, and duration of touch events (Weiss, 1992). 
In the intensity index, touch is coded as deep, strong, moderate, or light, 
depending on the level of pressure on the skin. The location index 
considers nineteen areas of the body that can be touched. The action 
index identifies twenty-eight gestures or movements that can be used in 
touch behavior: contact, grab, hit, hold, hug, kiss, lift, massage, pat, 
pick, pinch, poke, press, pull, push, rub, scratch, shake, slap, squeeze, 
stroke, bite, kick, lick, suck, tap, tickle, and vibrate. The duration index 
measures the total time of touch throughout an observation period, 
while the frequency index considers the number of touches (Weiss, 
1992). These five qualities of touch can also be aggregated into two 
different modalities of tactile behavior: types of touch and patterns of 
touch (Weiss, 1992; Weiss and Niemann, 2011). Weiss and Niemann 
(2011) described the eight types of touch assessed by TII; two of these 
types of touch are determined by the location index: (1) frequency of 
“highly innervated body areas” (p. 254) touched by the social partner, 
such as face and hands; (2) extent of the contact (i.e., the quantity of 
body’ locations touched by a social partner, from the previous nineteen 
coded locations). The remaining six types of touch are calculated from 
the action index: (3) nurturing or comforting touch (e.g., kiss, stroke); 
(4) harsh or painful touch (e.g., slap, pinch, pull); (5) cutaneous touch 
(e.g., contact); (6) proprioceptive touch (e.g., rub, hug); (7) vestibular 
touch (e.g., lifting); (8) diverse or varied touch, i.e., how many different 
actions the caregiver carried out among the 28 actions tracked by the 
scale (Weiss and Niemann, 2011). 

Finally, the qualities and types of touch can also be combined into 
four patterns of touch: (1) stimulating touch, which refers to touch in 

Fig. 2. Number of Publications Distributed Over Time.  

Table 1 
Characteristics of the 45 Publications Including Observational Instruments for 
Measuring Caregiver’s Touch Behavior in Parent-Infant Interactions.  

Characteristics  n % 

Type of article Peer-reviewed article  37  82.2  
Dissertations and conference abstracts  8  17.8 

Continent (Countrya) America:     
Canada 
USA 
Ecuador  

10 
23 
1  

22.2 
51.1 
2.2  

Europe:     
Denmark 
Italy 
Germany 
Portugal 
UK  

2 
4 
1 
1 
1  

4.4 
8.9 
2.2 
2.2 
2.2  

Africa:      

South Africa  1  2.2  
Asia:      

Israel  2  4.4 

a Total percentage is over 100 because 2 studies included a population of more 
than one country. 
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Table 2 
Characteristics of Observational Instruments for Measuring Caregiver’s Touch Behavior in Parent-Infant Interactions Extracted from Literature Review.  

Instrument name 
(reference) 

Strictly 
behavioral or 
functional 
measures? 

Properties of 
toucha 

Touch constructs measured Availability Reliability 
studies 

Validity studies 

Tactile Interaction Index 
(TII; Weiss, 1992;Weiss, 
2000) 

Mixed Intensity 
Location 
Action 
Frequency 
Duration 
Functional 
role 

5 Qualities of touch: Location, Action, 
Intensity, Frequency, Duration 
8 Types of touch: Touch high innervated body 
areas; Extent of the contact; Nurturing touch, 
Harsh touch; Cutaneous touch; Proprioceptive 
touch; Vestibular touch; Diverse 
4 Patterns of touch: Stimulating touch; 
Complexity of touch; Affective nature of touch; 
The overall amount of touch 

Published 
article 
Unpublished 
manual 

Inter-observer 
and retest 
reliability 

Construct, 
Content and 
concurrent 
validity 

Touch-Scoring Instrument 
(TSI;Polan and Ward, 
1994) 

Mixed Action 
Frequency 
Functional 
role 

3 Physical characteristics: Firm touch; 
Proprioceptive stimulation; Vestibular 
stimulation. 
3 Affective communicative qualities: Light 
active touch; Holding; Awkward touch; Rough 
touch. 
2 Non-specific touch: Matter-of-fact; Passive or 
accidental touch. 

Published 
article 

Inter-observer Not available 

Caregiver Infant Touch Scale 
(CITS;Stack et al., 1996; 
Stack et al., 2001) 

Strictly 
behavioral 

Action 
Frequency 
Duration 

8 Types of touch: Static touch; Stroke/rub/ 
caress/massage, Pat/tap, Grab/squeeze/pinch; 
Tickle/finger-walk/prod/poke/ push; Shake/ 
wiggle; Pull/lift/flexion/ clap; Other types of 
touch 

Published 
conference 
abstract 
Unpublished 
manuscript 
Published book 
section 

Inter-observer Not available 

Caregiver-Infant Touch 
Scale - Adapted (CITS- 
Adapted;Mercuri et al., 
2019) 

Strictly 
behavioral 

Action 
Frequency 
Duration 

9 Categories of touch: Static touch; Stroke/ 
caress; Massage/rub; Holding; Palmar grasp 
reflex; Rocking; Utilitarian/instrumental; 
Other; Kissing. 

Published 
article 

Inter-observer Not available 

Maternal touch scale (MTS;  
Beebe et al., 2010;  
Stepakoff, 1999) 

Mixed Intensity, 
location, 
Action, 
Frequency, 
Duration. 
Functional 
role 

21 Types of touch (e.g., tap, pat, rub/massage, 
kiss/nuzzle, tickle) 
11 Categories of touch: Affectionate Touch, 
Static Touch, Playful touch, No touch, 
Centripetal Touch, Rough Touch, and High- 
Intensity Touch. 

Published 
article 
Published thesis 

Inter-observer Not available 

Face-to-face Touch Coding 
(FFTCS;Koester, 2000) 

Strictly 
behavioral 

Active vs 
passive 
actions 
Intensity 
Location 
Frequency 
Duration 

4 Types of contact: Passive; Active/moving; 
Active/passive; Moving; 
2 Intensities: Low-moderate or Moderate-high; 
4 Locations: Head/face; Torso; Arms/hands; 
Feet/legs 
3 Durations: Low, Medium, or High 

Published 
article 

Inter-observer Discriminant 
validity 

Quality of Parent-to-infant 
Touch Protocol (QPTP; 
Goldyn and Moreno, 
2002;Moreno et al., 2006) 

Functional Functional 
role 
Frequency 

5 Categories: Affectionate touch; Stimulating 
touch; Instrumental touch; No touch; Cannot 
code 

Unpublished 
manuscript 

Inter-observer Not available 

Functions of Touch Scale 
(FTS;Jean et al., 2005; 
Jean et al., 2007;Jean 
andand Stack, 2009) 

Functional Frequency, 
Duration. 
Functional 
role 

9 Functions of touch: Passive accompaniment; 
Active accompaniment; Nurturing; Playful; 
Attention-getting; Accidental; Utilitarian; 
Harsh or negative; Unspecified function. 

Unpublished 
manuscript 

Inter-observer Not available 

Caregiver Touch Coding 
System (CTCS;Koester and 
Paradis, 2010; 
Paradis and Koester, 
2015) 

Functional Frequency 
Functional 
role 

7 Categories: Affection; Play-directed; 
Attentional; Instructive; Prohibitive; 
Reposition; Incidental 

Unpublished 
manuscript 

Not available Not available 

The functions of mother- 
infant mutual touch scale 
(FMTS;Mantis et al., 2013; 
Mantis and Stack, 2018) 

Functional Duration 
Functional 
role 

6 Functions of touch: Playful; Regulatory; 
Passive; Attention-centered; Guided; 
Unbalanced. 

Unpublished 
document 

Inter-observer Not available 

The mother-Infant touch 
scale (TMITS;Crucianelli 
et al., 2019) 

Functional Functional 
role 
Frequency 
Duration 

Incidental touch 
3 Categories of intentional touch: Instrumental 
touch; Static; Affectionate touch (Contingent- 
Excitatory or Non-Contingent-Down- 
regulatory). 

Published 
article 

Inter-observer Not available 

Maternal Touch Coding 
System (MTCS;Provenzi 
et al., 2020) 

Functional Frequency 
Functional 
role 

5 Touch types: Affectionate touch; Playful 
touch; Facilitating touch; Holding touch; Harsh 
touch; 

Published 
article 

Inter-observer Not available  

a We set the dimensions of touch-based on Hertenstein, 2002, Hertenstein, Verkamp et al. (2006); as cited in Burgoon et al. (1996) and Hertenstein (2002, as cited in 
Weiss and Campos, 1999) 
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Table 3 
Use of extracted instruments in included publications.  

Instrument name (reference) Target population Age of the 
infant/ child 
(months) 

Location of 
observation 

Type of task Interaction 
duration 
(minutes) 

Relevant 
publications 

%a, b 

(n =

45) 

Tactile Interaction Index (TII;  
Weiss, 1992;Weiss, 2000) 

Parents of LBW/preterm 
infants 

3 Home Feeding 5 Weiss (1992) 
Weiss et al. 
(2000) 
Weiss et al. 
(2001) 
Weiss and 
Goebel (2003) 
Weiss ( et al. 
(2004) 

13.3 
(n = 6) 

Touch-Scoring Instrument (TSI; 
Polan and Ward, 1994) 

Mothers of failure thrive 
infants, 
Mothers of typically 
developed infants 
Mothers with maternity 
blues/ depressive 
symptomology 

2 days − 19 Lab 
Home 
Hospital 

Feeding 
Free play with 
toys 
Caregiving 
session 

5 or 10 Polan and Ward 
(1994) 
Ferber (2004) 
Ferber et al. 
(2008) 
Hardin et al. 
(2021) 

8.9 
(n = 4) 

Caregiver Infant Touch Scale 
(CITS;Stack et al., 1996;Stack 
et al., 2001) 

Caregivers of typically 
developed infants 
Mothers with high vs. low 
depressive symptoms 
Mothers of preterm infants 

1–13 Home 
Lab 
Hospital 

Still face 
procedure 
(original and 
adapted) 
Free play without 
toys 

2 per task (SF 
procedure), 5 or 
10 

Stack et al. 
(1996) 
Jean et al. 
(2009) 
Mantis et al. 
(2019) 
Mercuri et al. 
(2019) 

17.8 
(n = 8) 

Caregiver-Infant Touch Scale - 
Adapted (CITS-Adapted; 
Mercuri et al., 2019) 

Parents of typically 
developed infants 

0 Hospital Free flow triadic 
interaction 

45 Mercuri et al. 
(2019) 

2.2 
(n = 1) 

Maternal touch scale (MTS;  
Stepakoff, 1999;Beebe et al., 
2010) 

Mothers with PPD 
Mothers with high vs. low 
depressive symptoms 
Mothers with high vs. low 
anxiety symptoms 
Preterm infant’s mothers 
Caregivers of typically 
developed infants 

4 − 12 Lab Face-to-face 
interaction 
Structured play 
session 

2.5, 3, 5, 10 or 12 Beebe et al. 
(2008) 
Beebe et al., 
(2010, 2016) 
Beebe et al. 
(2011) 
Beebe et al. 
(2018) 
Cordes et al. 
(2017) 
Egmose et al. 
(2018); 
Serra et al. 
(2020) 
Stefana and 
Lavelli (2017) 

26.7 
(n = 12) 

Face-to-face Touch Coding 
(FFTCS; Koester, 2000) 

Hearing and deaf mothers of 
hearing or deaf infants 
Mothers of typically 
developed infants 

6/8 weeks − 9 
months 

Lab 
Hospital 

Still-face 
procedure 
Face-to-face 
interaction 

2 min per task (Koester, 2000) 
Potgieter and 
Adams (2019) 

4.4 
(n = 2) 

Quality of Parent-to-infant 
Touch Protocol (QPTP;  
Goldyn and Moreno, 2002; 
Moreno et al., 2006) 

Mothers of typically 
developed infants 

3.5 Lab Face-to-face 
interaction 

3 Moreno et al. 
(2006) 

2.2 
(n = 1) 

Functions of Touch Scale (FTS; 
Jean et al., 2005;Jean et al., 
2007;Jean and Stack, 2009) 

Mothers of typically 
developed infants 
Mothers of VLBW preterm 
infants 

4–5.5 Lab 
Home 

Still-face 
procedure 
Modified SF with 
touch 

2 min per task Jean and Stack 
(2009, 2012) 
Jean et al. 
(2014) 
Lowe et al. 
(2016) 

13.3 
(n = 6) 

Caregiver Touch Coding System 
(CTCS;Koester and Paradis, 
2010;Paradis and Koester, 
2015) 

Hearing and deaf mothers of 
hearing or deaf infants 

6–18 Lab Free play with 
toys 

10 Paradis and 
Koester (2015) 
Silvia (2011) 

4.4 
(n = 2) 

The functions of mother-infant 
mutual touch scale (FMTS; 
Mantis et al., 2013;Mantis 
and Stack, 2018) 

Mothers of VLBW preterm 
infants 
Mothers of full-term infants 

5.5 Home Still-face 
procedure 

2 min per task Mantis and 
Stack, (2018) 

2.2 
(n = 1) 

The mother-Infant touch scale 
(TMITS;Crucianelli et al., 
2019) 

Mothers of typically 
developed infants 

12 Home Book sharing 
activity 

10 Crucianelli 
et al., (2019) 

2.2 
(n = 1) 

Maternal Touch Coding System 
(MTCS;Provenzi et al., 2020) 

Mothers of infants with 
neurodevelopmental 
disability 
Mothers of VLBW preterm 

3–24 Lab 
home 

Free play with 
toys 
Face-to-Face Still- 
face paradigm 

5 
2 min per task 

Provenzi et al. 
(2020) 
Mariani Wigley 
et al. (2021) 

4.4 
(n = 2) 

(continued on next page) 
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very innervated body areas, high-intensity tactile stimulus, and propri-
oceptive touch; (2) complexity of touch, which considers the extent of 
body locations touched and the diversity of actions used in touching; (3) 
affective touch refers to the ratio between nurturing/comforting sensa-
tions and harsh or intrusive actions; (4) the overall amount of touch can 
be measured in terms of frequency or duration, these scores were ob-
tained directly from the corresponding aforementioned indexes (Weiss 
and Niemann, 2011). 

The interaction videos were examined twice or four times by a 
trained research assistant for each index: the control variable most 
frequently employed in the studies included (Weiss et al., 2000, 2001; 
Weiss and Goebel, 2003). Regarding inter-rater reliability, Weiss (1992) 
reported the Cronbach alpha coefficients by: location (0.33 for the 
breast and the remaining values ranged from 0.70 for the torso and 0.98 
for the head); action (0.32 for grab, with remaining values ranging from 
0.51 for tickle to 0.96 for kiss); intensity (ranging from 0.76 to 0.92) and 
duration (ranging from 0.84 to 0.99). Concurrent validity values be-
tween the coding observers and those who had been observed using 
touch were reported by Weiss (1992) as follows: location 
(r = 0.18–0.99), intensity (0.51–0.89), action (r = 0.11–0.88), and 
duration (r = 0.78–0.93). Studies were also conducted to determine the 
construct validity between the TII and a self-report questionnaire on 
touch experiences in daily life (r = 0.46–0.66), as well as the validity of 
content – 100% agreement across five experts in defining the four 
qualities of touch (Weiss, 1992). The use of the TII requires training, 
which includes the use of videotape examples of different touch qualities 
as well as a coding manual (Weiss and Niemann, 2011). Furthermore, in 
the context of this review, we found that TII has been primarily used to 
encode parental touch in brief 5-minute feeding interactions with 3 
months-old infants at home. 

3.4.2. Touch-Scoring Instrument (TSI; Polan and Ward, 1994) 
The Touch-Scoring Instrument (TSI) was designed to capture and 

systematically classify the richness and diversity of the caregiver’s touch 
repertoire. It was first created to measure the role of maternal touch 
behavior when interacting with typical and failure-to-thrive infants 
(Polan and Ward, 1994). However, more recently, TSI has been used to 
measure touch patterns in both clinical and normative samples and a 
diversity of contexts and tasks. For instance, Ferber (2004) analyzed the 
association between tactile stimulation, parity (number of pregnancies), 
and maternity blues in newborns. This instrument was also applied to 
capture the developmental trajectories of maternal touch behavior when 
interacting with their typically developed infants (Ferber et al., 2008). 

TSI considers nine categories of touch, that were typically micro- 
coded into 30-second frames: three categories defined by their phys-
ical characteristics, four by their affective nature, and two general touch 
categories to describe other events that did not suit the previous cate-
gories. The three physical touch categories include: 

(1) firm touch, defined as firm patting, stroking, or massaging with 
the whole hand; (2) proprioceptive stimulation, defined as flexion- 
extension of the child’s limbs by the mother …; and (3) vestibular 
stimulation, defined as movements that change the infant’s body 
orientation in space. (Polan and Ward, 1994, p.1100). 

The four categories of touch’s affective nature comprise: 
(4) light touch, defined as affectionate kissing, or caressing, stroking, 

or tickling with the fingertips: (5) holding, defined as affectionately or 
comfortingly holding, leaning against, or hugging, in ventral-ventral, 
ventral-dorsal, or other positions; (6) awkward holding, defined as 
holding the child in an uncomfortable or precarious manner with an 
uninterested or neglectful quality; (7) rough handling, defined as exer-
cising forceful or abrupt restraint or physical control of the child with an 
angry or punitive quality. (Polan and Ward, 1994, p.1100). 

Lastly, the authors included two general touch categories: 
(8) matter-of-fact touch, defined as purposeful utilitarian contacts 

such as wiping the child’s mouth, guiding the child’s hand to a toy, etc.; 
and (9) unintentional touch, defined as brushing, bumping, or other 
types of fortuitous physical contact. (Polan and Ward, 1994, p.1100). 

Recently, Hardin et al. (2021)developed a modified version of the 
Touch Scoring-Instrument to examine the effects of maternal depression 
and breastfeeding on mother-infant affectionate touch. This adapted 
version includes seven touch categories: (1) rough handling; (2) 
awkward holding; (3) no touch; (4) not affectionate/passive/reactive, i. 
e., any maternal touch that does not fit into the affectionate, passive, or 
reactive touch categories; (5) passive touch; (6) light active; and (7) firm 
touch. 

The control variables most frequently used in the included studies 
are the following: blind coding for the study groups (Ferber, 2004; 
Ferber et al., 2008; Polan and Ward, 1994) and selecting a percentage of 
videos to be coded by two or more coders for reliability (Ferber, 2004; 
Ferber et al., 2008; Hardin et al., 2021; Polan and Ward, 1994). 
Regarding the interrater reliability of TSI, Polan and Ward (1994) re-
ported the following intraclass correlation coefficients: 0.87 for light 
touch, 0.57 for firm touch, 0.79 for proprioceptive touch, 0.96 for 
vestibular touch, 0.94 for unintentional touch, 0.96 for the matter of 
fact, and 0.91 holding. Cohen kappa scores for the reliability of the TSI 
adapted version ranged from 0.85 to 0.95 (Hardin et al., 2021). In 
addition, to our knowledge, no validity studies were performed. The 
included studies reported that the observers were trained to use the 
coding system, but we were not able to find further details about that 
training process. In the context of this review, we also found that TSI was 
used to capture caregiver’s touch when interacting with their infants 
(aged 2 days to 19-month-old) during a diversity of tasks (e.g., feeding, 
free play with toys, caregiving moments) and experimental contexts 
(home, hospital, and lab). 

3.4.3. Caregiver Infant Touch Scale (CITS; Stack et al., 1996; Stack et al., 
2001) and Caregiver Infant Touch Scale – adapted (CITS – adapted; 
Mercuri et al., 2019) 

The Caregiver Infant Touch Scale (CITS) was developed to identify in 
detail the different caregiver touch types from videotapes of caregiver- 
infant interactions. This scale has been applied with 1- to 13-month- 
old infants in both clinical, e.g., mothers with depressive symptom-
atology, and non-clinical contexts and populations, and across different 
interactional contexts, e.g. home, hospital, and lab, and tasks, e.g. still- 
face procedure and free-play (e.g., Jean et al., 2009; Mantis et al., 2019; 
Mercuri et al., 2019; Stack et al., 1996). 

Table 3 (continued ) 

Instrument name (reference) Target population Age of the 
infant/ child 
(months) 

Location of 
observation 

Type of task Interaction 
duration 
(minutes) 

Relevant 
publications 

%a, b 

(n =

45) 

infants 
Mothers of typically 
developed infants 

Note. In this systematic review, we only considered studies including at least one sample of infants up to 24 months of age. For more detailed information about these 
measures see the following section: “Description of included instruments”. 
LBW = Low birth weight. VLBW = Very low birth weight. PPD = Post-partum depression. 
a Percentage of the included studies that used each instrument. 
b Total percentage is superior to 100 because 2 studies used more than one instrument. 
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This instrument considers eight different types of touch assessed on a 
second-by-second basis: (1) static touch; (2) stroke/rub/caress/massage; 
(3) pat/tap; (4) grab/squeeze/pinch; (5) tickle/finger-walk/prod/poke/ 
push; (6) shake/wiggle; (7) pull/lift/flexion/ clap; and (8) other types of 
touch, such as, adjusting clothing, rocking or bouncing. Any physical 
contact between the mother’s hands and the infant that lasts more than 
0.5 s is coded. Later on, some studies aggregated these touch types into 
more general touch categories, such as: nurturing/affectionate touch (i.e., 
static, stroke, and pat types of touch) and playful/stimulating (i.e., pull, 
squeeze, shake, and tickle types of touch) (e.g., Mantis et al., 2019). This 
aggregation of categories was conducted not only with CITS but also 
with CITS-adapted (Mercuri et al., 2019). Thus, the CITS has an adapted 
version, the Caregiver Infant Touch Scale - Adapted (CITS-Adapted). 

The CITS-Adapted was created to measure caregiver’s touch 
behavior specifically when interacting with their newborn (i.e., during 
the immediate postpartum period). To our knowledge, this instrument 
was only used by Mercuri et al. (2019) to study how mothers and fathers 
use touch to interact with their newborn infant during their first natu-
ralistic interaction. 

The CITS-adapted includes nine categories of touch that were 
measured on a second-by-second basis: (1) static touch; (2) stroke/caress; 
(3) massage/rub; (4) holding; (5) palmar grasp reflex; (6) rocking; (7) 
utilitarian/instrumental; (8) other; and (9) kissing. When compared with 
the original scale, the CITS-adapted excludes the following touch be-
haviors: pat/tap, squeeze/pinch/grasp, tickle/finger-walk/prod/poke/ 
push, shake/wiggle, and pull/lift/extension/clap. The authors justified 
the removal of these touch behaviors by citing the low likelihood of 
them occurring immediately after birth. Instead, more typically touch 
patterns for this period were added to the scale: holding, rocking (i.e., 
cradling), and utilitarian/instrumental behaviors (Mercuri et al., 2019). 

For both CITS and CITS-Adapted, the following control variables 
were most frequently employed in the included studies: the coders were 
blind to the study’s hypotheses, a percentage of a random position of the 
video recordings were double coded, and percentage durations were 
used to control for duration of time across interactions (Jean et al., 2009; 
Mantis et al., 2019; Mercuri et al., 2019). Inter-rater reliability was 
frequently observed in the included studies using Cohen’s Kappa, with 
the overall touch ranged from 0.88 (Jean et al., 2009) to 0.90 (Mantis 
et al., 2019) for CITS. To our knowledge, no validity studies were per-
formed for both CITS and CITS-Adapted. The majority of studies 
included reported that the observers were trained to use the coding 
system, but we were unable to find further details regarding that 
training process. Mercuri et al. (2019) reported, as an exception, that the 
training procedure included identifying discrepancies between the 
coders, evaluating the corresponding portion of the video 
second-by-second, then discussing and finally choosing what type of 
touch should be coded in that segment. 

3.4.4. Maternal Touch Scale (MTS; Stepakoff, 1999; Stepakoff, 1999; 
Beebe et al., 2010) 

The Maternal Touch Scale (MTS) was designed to examine parental 
touch behavior in the context of mother-infant interactions. MTS has 
mainly been used by Beebe and colleagues to study self- and interactive 
contingency during early mother-infant interactions at 4 months, in both 
clinical and non-clinical populations, and laboratory settings (Beebe 
et al., 2007, 2008, 2010, 2011, 2016, 2018; Beebe and Lachmann, 
2017). MTS has also been used to examine the effect of the infant’s 
gender, and the mother’s ethnicity and depressive symptomatology on 
her touch behavior (Stepakoff, 1999). More recent studies applied MTS 
to understand the association between maternal touch behavior, 
post-partum depression, sensitive and overriding caregiving behavior 
(Cordes et al., 2017), and infant’s affect (Egmose et al., 2018). Finally, 
this scale was adopted to study the effect of object vs. 
non-object-oriented play tasks on maternal touch behavior (Serra et al., 
2020). 

This instrument is very complete as it considers not only different 

touch types (e.g., stroking, kissing, tapping) but also a variety of 
meanings and implications that touch can bring to the social exchanges 
(e.g., affectionate touch, caregiving touch). MTS is coded with second by 
second windows and in each second interval a code for one of the 21 
touch types included in the scale is assigned: no touch, hold, provide 
hand or fingers, stroke/caress, jiggle/large movements with arms or 
legs, caregiving, tap, pat, rub/massage, kiss/nuzzle, tickle, pull/push, 
pinch, poke, scratch, object-mediated touch, self-directed oral touch, 
infant-directed oral touch, other, un-codable. The location where the 
touch is applied (face, body, head/neck, hands/arms, feet/legs) and the 
intensity of the touch type (mild/moderate, high intense, n.a.) are also 
coded. All these 21 types of touch can also be aggregated into 11 cate-
gories, ordinalized from more affectionate to more intrusive: affec-
tionate touch, static touch, playful touch, no touch, caregiving touch, 
jiggle/bounce touch, oral touch, object-mediated touch, centripetal 
touch, rough touch and high-intensity touch (Beebe et al., 2010; Ste-
pakoff, 1999). 

Studies using MTS most frequently used the following control vari-
ables: coding carried out by observers who were blind to the study’s 
group status, along with double coding of a random percentage of the 
dyads (e.g., Beebe et al., 2008, 2010, 2011) or/and a randomly selected 
position of the video recordings for reliability (Cordes et al., 2017; 
Egmose et al., 2018; Serra et al., 2020). Cohen’s Kappa score was used in 
the included studies to assess inter-rater reliability, with the overall 
touch ranging from 0.60 (Cordes et al., 2017) to 0.90 (Beebe et al., 
2018). To our knowledge, no validity studies were performed for MTS. 
Most of studies included reported that the observers were trained to use 
the coding system, but we were unable to find further details about that 
training process - see Stepakoff, 1999 for one exception. In the context of 
this review, we found that MTS has primarily been used in studies 
conducted in a laboratory setting with infants from 4 to 12 months. 

3.4.5. Face-to-Face Touch Coding System (FFTCS; Koester et al., 2000) 
The Face-to-Face Touch Coding System (FFTCS) was designed to 

assess touch behavior performed by hearing vs. deaf mothers when 
engaged in the still-face procedure with their hearing or deaf infants. 
Touch was measured during the normal and reunion periods (Koester, 
2000). However, FFTCS was also used in non-clinical contexts: Potgieter 
and Adams (2019) examined the effect of early skin-to-skin contact on 
maternal touch behavior at 7–8 weeks postpartum. 

The four types of tactile contact considered in FFTCS were coded 
using the event-sampling approach: (1) passive, touch without move-
ment, e.g., resting the hand on the infant’s leg; (2) active, touch that 
implies movement, e.g., tapping or stroking; (3) active and passive touch 
combined, e.g., one hand rests on the leg while the other strokes the 
infant’s head; (4) movement of the infant’s body or limbs. The location, 
intensity and duration of the touch behavior are also coded. In this 
sense, four locations (arms/hands, feet/legs, torso, head/face, or any 
combination of these), and two intensities (“gentle/mild,” or “vigorous/ 
strong”) are considered (Koester, 2000). 

A random percentage of the video recordings double coded for reli-
ability were utilized as a control variable in studies using FFTCS 
(Koester, 2000; Potgieter and Adams, 2019). Inter-rater reliability of this 
scale is 84.7% for the type of contact, 97.8% for location, and 77% for 
the intensity of touch (Koester, 2000). Weiss and Niemann (2011) found 
evidence of discriminant validity on the constructs assessed by this in-
strument. The included studies sugested that the observers were trained 
to use the coding system, but we were unable to find additional details 
regarding the training process. We found that FFTCS has been used in 
studies conducted in hospital and laboratory settings with infants from 6 
to 8 weeks post-partum to 9 months. 

3.4.6. Quality of Parent-to-infant Touch Protocol (QPTP; Goldyn and 
Moreno, 2002; Moreno et al., 2006) 

The Quality of Parent-to-infant Touch Protocol (QPTP) was devel-
oped for measuring individual differences both in the quality and type of 
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parental touch. This instrument has been applied to typically developing 
populations in mother-infant face-to-face interactions, e.g to 3.5-month- 
old infants to analyze the effect of touch on mother-infant coregulation 
(Moreno et al., 2006). 

The QPTP consists of 5 mutually exclusive categories, measured in 5- 
second segments: (1) affectionate touch; (2) stimulating touch; (3) 
instrumental touch; (4) no touch; and (5) cannot code. The level of 
affection and stimulation conveyed through touch is rated on a 4-point 
scale. In the case of two types of touch occurring simultaneously only the 
most salient one is coded. The mother’s actual actions with her hands 
and fingers, the infant’s reaction, and the duration of the contact are all 
considered by coders to determine the salience of one touch type over 
another in a 5-second segment (Moreno et al., 2006). 

Control variables in QPTP research included coding performed by 
observers who were unaware of the study’s hypothesis and double 
coding of a random percentage of the video recordings. Regarding the 
inter-rater reliability of this scale, Moreno et al. (2006) reported the 
following intraclass correlation coefficients per touch category: 0.81 for 
affectionate touch, and 0.79 for stimulating touch. To our knowledge, no 
validity studies are available. QPTP requires training to be used, 
including the use of a coding manual and the achievement of a satis-
factory degree of inter-rater reliability between coders, i.e., higher 
than.80 on 10 dyads (Moreno et al., 2006). 

3.4.7. Functions of Touch Scale (FTS; Jean et al., 2005; Jean et al., 2007; 
Jean and Stack, 2009) 

The Functions of Touch Scale (FTS) is a systematic observational 
instrument designed to assess the functions of touch used by mothers to 
interact with their infants. This coding system measures the qualitative 
and quantitative aspects of maternal touch as well as contextual infor-
mation such as verbal and non-verbal modalities of communication, 
maternal affect, verbalizations, or the infant’s affect and attention (Jean 
and Stack, 2009). 

In this scale, for each second of the interaction, one of nine functions 
of touch are coded: (1) passive accompaniment, i.e., touch that does not 
imply movement (e.g., a resting hand on the infant’s leg) and comple-
ments other communication modalities, such as speaking; here, touch is 
not the primary means of communication in the interaction; (2) active 
accompaniment, that is, touch with movement without playful goals (e. 
g., lifting and moving the infant) that accompanies another communi-
cation modality; again, touch is not the primary means of communica-
tion in the interaction; (3) nurturing touch, affectionate touch behaviors 
aimed to transmit affection or regulate infant’s affect (e.g., kissing, 
stroking); (4) playful touch, active touch usually to make the infant 
smile and laugh (e.g., tickle, extend, or flex the infant’s limbs); (5) 
attention-getting touch (e.g., patting or squeezing the infant); (6) acci-
dental touch; (7) utilitarian touch that is used to perform instrumental 
tasks (e.g., fixing the infant’s clothes); (8) harsh or negative touch, 
which typically involves controlling the infant’s behavior by touching in 
an intrusive and negative way; and (9) unspecified function, i.e., touch 
without an apparent function (Jean et al., 2007; Jean et al., 2005; Jean 
and Stack, 2009). 

The following control variables are the most frequently employed in 
the included studies: the coders were blind to the study’s hypotheses; a 
percentage of a random position of the video recordings were double 
coded; and percentage durations were used to control for duration of 
time across interactions (Jean et al., 2014; Jean and Stack, 2009, 2012). 
The included studies evaluated inter-rater reliability using the Cohen’s 
Kappa score, with an overall range of 0.86 (Lowe et al., 2016) to 0.90 
(Jean et al., 2014). All the included studies reported that the observers 
were trained to use the coding system, but we were not able to find 
further details about that training process. No formal validity testing has 
been described for this instrument (Weiss and Niemann, 2011). In the 
context of this study, we found that FTS has been applied mainly with 
infants (5.5-month-old), both normative and clinical populations, dur-
ing the still-face procedure. 

3.4.8. Caregiver Touch Coding System (CTCS; Koester and Paradis, 2010; 
Paradis and Koester, 2015) 

The Caregiver Touch Coding System (CTCS) was created to capture 
the functional role of maternal touch behaviors. Similarly to the Face-to- 
face Touch Coding System (FFTCS), CTCS has been used in longitudinal 
projects studying the impact of early deafness on an infant’s cognitive, 
social, and communicative development (Paradis and Koester, 2015; 
Silvia, 2011). 

CTCS measures the frequency of touch and categorizes each type of 
touch considering its function. Thus, this instrument considers even 
mutually exclusive categories: (1) affection touch, tactile behavior is 
gentle and/or has nurturing nature; although it can include more abrupt 
movements as in the case of playfulness or tickling (2) play-directed 
touch, touching the infant in a playing interaction, without the inten-
tion of helping the infant interact with the toy; (3) attentional touch (e. 
g., tapping on the infant’s hand to get his attention); (4) instructive 
touch, guiding the infant interaction with a toy; (5) prohibitive touch, 
applied to control or redirect infant behavior; and (6) incidental: touch 
without an apparent purpose; (7) reposition touch, applied to adjust the 
infant’s position in space. Each touch behavior initiated by the mother is 
counted, resulting in frequencies for each category (Paradis and Koester, 
2015). 

The CTCS requires training before it can be used, which involves 
instruction on a set of "master recordings" that have been coded by the 
system’s creators and reaching a satisfactory level of inter-rater agree-
ment of at least 80% on all categories of touch prior to coding the actual 
study tapes (Paradis and Koester, 2015; Silvia, 2011). Apart from the 
training information, no details about interrater reliability between 
coders or validity metrics was provided, in the studies that were 
included. In the context of this review, we found that CTCS has been 
applied to mothers interacting with their 6- to 18-month-old infants, 
generally in face-to-face or free play with toy interactions. 

3.5. The Functions of Mother-infant Mutual Touch Scale (FMTS; Mantis 
et al., 2013; Mantis and Stack, 2018) 

The Functions of Mother-Infant Mutual Touch Scale (FMTS) was 
designed to analyze the functions of mutual touch within early mother- 
infant social interactions. Functions of mutual touch are defined as a 
continuous and dynamic tactile exchange between the elements of a 
dyad (Mantis and Stack, 2018). This instrument was based on two pre-
vious coding systems, the Functions of Touch Scale (FTS, and the 
Functions of Infant Touch Scale (FITS; Moszkowski et al., 2009). Spe-
cifically, the coding method and the mutual touch definitions in this 
scale were based on a previously unpublished scale (Mantis et al., 2013). 

FMTS includes six categories of mutual touch coded on a second by 
second basis: (1) playful touch, mutual touch transmitting enthusiasm to 
the dyad; (2) regulatory touch, mutual touch that conveys calmness to 
the dyad with the potential aim of regulating emotions; (3) passive 
touch, when both elements of a dyad hold their resting hands; (4) 
attention-centered touch, when one element of the dyad gets the other’s 
attention, for instance, by tapping the other; (5) guided touch, that oc-
curs when one element of the dyad helps the exploratory touch of the 
other; (6) unbalanced touch, occurring when there is not enough syn-
chrony between the elements of the dyad to engage in mutual touch 
(Mantis et al., 2013; Mantis and Stack, 2018). 

Research using FMTS presents the following control variables: per-
centage durations were used to control for duration of time across in-
teractions, Cohen’s kappa was corrected for chance, and a percentage of 
the videos were randomly selected to be coded by two coders for reli-
ability (Mantis and Stack, 2018). Inter-rater reliability in FMTS for the 
total amount of mutual touch was κ = 0.87, while reliability coefficients 
by function were: κ = 0.89 for playful mutual touch; κ = 1.00 for reg-
ulatory mutual touch; and κ = 0.78 for passive, guided, and 
attention-centered mutual touch (Mantis and Stack, 2018). No infor-
mation about validity metrics was mentioned. The authors reported that 
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the observers were trained to use the coding system, but we were unable 
to find additional details considering that training process. In the course 
of this review, we found that FMTS has been utilized to code maternal 
touch interaction with full-term or very low birth weight infants who 
were 5.5 months old during still-face procedures. 

3.5.1. The Mother-infant Touch Scale (TMITS; Crucianelli et al., 2019) 
The Mother-Infant Touch Scale (TMITS) is based on previous 

observational tools (Ferber et al., 2008; Polan and Ward, 1994; Reece 
et al., 2016; Stack et al., 1996; Stack et al., 2001) and was developed to 
code both maternal and infant touch, considering the contingency, 
valence, functionality, and purpose of touch behaviors. This scale, to our 
knowledge, was used once to examine whether the contingency of 
maternal mind-mindedness (i.e., a mother’s social cognitive ability to 
understand their infant’s mental state, needs and desires) was related to 
the maternal touch behavior when they read a book to their 12-month--
old (Crucianelli et al., 2019). 

In this scale, maternal touch is classified as incidental, when touch is 
directed at an object instead of the child, or intentional, when touch is 
directed at the child (Reece et al., 2016). Intentional touch is then coded 
second by second in one of three touch categories: instrumental, static, 
or affectionate touch. Affectionate touch can be divided into two sub-
types, considering the touch valence: (1) contingent-excitatory when 
touch provides positive affect and is congruent with the infant’s expe-
rience, e.g., gentle, tickling, kissing; (2) 
non-contingent-down-regulatory, when touch is not congruent with the 
infant’s experience, e.g., restrictive firm touch and rough tickling. The 
decision as to which sub-type best describes the touch depends on the 
infant’s mental state before and after the maternal touch, considering 
the infant’s facial expression, e.g., happy vs. sad, sounds/calls/utter-
ances, e.g., laugh vs. cry, and the infant’s body movement, e.g., rapid vs. 
slow, approaching, retreating (Crucianelli et al., 2019). 

The study using TMITS presents the following control variables: 
coders were blind to any demographic information of the infant and 
mother; a percentage of the videos were randomly selected to be coded 
by two coders for reliability and each touch category’s total touch oc-
currences (measured as frequencies) were weighted according to the 
precise length of each videorecording to account for differences in 
duration (Crucianelli et al., 2019). An inter-observer agreement in this 
instrument was computed for all touch categories using Cohen’s kappa 
of 0.56, 95% CI 0.30–0.82 (Crucianelli et al., 2019). No information 
about validity metrics was mentioned. TMITS requires training to be 
used, which entails two observers coding six tapes randomly selected 
from the study database for reliability, with parallel discussions about 
their agreements and disagreements, until a level of agreement equal to 
80% of all tactile behaviors is reached (Crucianelli et al., 2019). 

3.5.2. Maternal Touch Coding System (MTCS; Provenzi et al., 2020) 
The Maternal Touch Coding System (MTCS) results from the merging 

and adaptation of previous coding systems (Crucianelli et al., 2019; Jean 
and Stack, 2009; Polan and Ward, 1994; Reece et al., 2016). This in-
strument was developed to measure and compare the functions of 
maternal touch in play interactions of 12- to 24- month-old toddlers with 
neurodevelopmental disabilities and toddlers with typical development 
(Provenzi et al., 2020). 

MTCS is focused on the functional role of touch behavior and it in-
cludes seven touch categories measured on a 2 s basis: (1) affectionate 
touch (e.g., slow pace/ gentle stroking, caressing, or massaging); (2) 
playful touch (e.g., tickle, shake or lift); (3) facilitating touch, divided 
into two subcategories: (3.1) instrumental touch (e.g., fixing child’s 
position or facilitating infant’s physical equilibrium by holding) and 
(3.2) attention-getting (helping the infant to pay attention to the mother 
by tapping or patting the infant’s arm, for instance); (4) holding touch, 
including two subcategories: (4.1) containment (i.e., touch that may 
regulate the infant’s negative emotional state, aimed at controlling in-
fant’s posture and movements); (4.2) static (e.g., when the mother is 

resting her hand on the infant’s leg); (5) harsh touch (e.g., intrusive, 
awkward or overwhelming touch behavior); (6) no touch; and (7) un-
specified touch. For every two-second segment, coders have to select 
only one type of touch. If two types of touch occur simultaneously, the 
authors prioritize the one with greater duration during the segment. 

The studies using MTCS present the following control variables: 
coders were blind to the study’s aims and hypothesis; a percentage of the 
videos were randomly selected to be coded by two coders for reliability 
and percentage of time in touch were used to control for duration of time 
across interactions (Mariani Wigley et al., 2021; Provenzi et al., 2020). 
The included studies evaluated inter-rater reliability using Cohen’s 
Kappa score, for the overall touch range of 0.80 (Mariani Wigley et al., 
2021) to 0.81 (Provenzi et al., 2020). No information about validity 
metrics was mentioned. MTCS requires training to be used, which entails 
identifying discrepancies between the coders, evaluating the corre-
sponding portion of the video, then discussing and finally choosing what 
type of touch should be coded in that segment. For the purposes of this 
study, we found that MTCS was used to measure and compare the 
functions of maternal touch on full-term, very low birth weight infants 
and infants with neurodevelopmental disability aged 3–24 months old 
in play interactions and still-face procedures. 

4. Discussion 

Touch is a foundational part of the infant’s early experience of the 
world, marked by proximity with social partners who use touch in 
multiple forms and for multiple purposes (Hertenstein, 2002; Jean and 
Stack, 2009; Stack, 2001), from the practicalities of caregiving to the 
regulation of physiology or emotion, or for play. The complexity of so-
cial touch is more frequently studied using observational methods where 
touch events are segmented from video recordings of social interactions 
and categorized according to a well-defined instrument (Brzozowska 
et al., 2021; Weiss and Niemann, 2011). 

We conducted a systematic review of the literature on observational 
instruments designed specifically to measure the caregiver’s touch 
behavior in parent-infant interactions. This approach offers several ad-
vantages when compared with other alternatives, based, for example, on 
parental retrospective evaluation or self-report (Brzozowska et al., 
2021), and we conjecture that these benefits have motivated renewed 
interest in observational methods for touch research. As such, our main 
goals were to identify available instruments, describe their main fea-
tures, and summarize how these instruments were used in the literature. 
We also propose categorizing the different tools into three groups based 
on how they measure the touch phenomenon, discussing the core 
strengths and limitations of each group of instruments, and providing 
guidelines for the design of future observational instruments. 

From the 45 publications that met the inclusion criteria, we extracted 
12 observational tools for measuring caregiver touch behavior. Ten 
different countries produced these studies, with the USA producing the 
majority. The number of observational studies of caregiver touching 
patterns has grown considerably over the past decade, with 60% of the 
included papers published between 2010 and 2022. Our analysis found 
different instruments designed to capture distinct perspectives of the 
touch phenomenon (strictly behavioral, functional, or mixed). Although 
some observational tools were developed using previous tools, and thus 
share similar features or organizational structures, there is, nonetheless, 
a great conceptual and operational variability, as well as a lack of con-
sistency across observational measures of touch. Half of the instruments 
in question measure the functional role of the caregiver’s touch 
behavior. In addition to this, publications that include observational 
instruments are mostly concerned with the first 6 months of life, 
measuring touch in two laboratory tasks: (1) structured social interac-
tion (e.g., face-to-face interactions); and (2) the still-face procedure. 
MTS (Mother Touch Scale) is the most widely employed instrument 
included in the selected publications. 
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4.1. Characteristics of the observational instruments 

We organized the 12 selected observational instruments using three 
main categories: strictly behavioral, functional, and mixed (i.e., tools 
that include both strictly behavioral and functional constructs). This 
classification system was developed to help structure the information in 
the article and was based on conceptual frameworks for touch already 
used in the literature (Burgoon et al., 1996 cited in Hertenstein et al., 
2006; Brzozowska et al., 2021; Hertenstein, 2002), as well as on the 
major similarities that we identified between the instruments in our 
post-hoc analysis (after extraction). 

Half of the instruments included in this review were focused on the 
functional role of touch, i.e., the particular function that each touch 
event has in the flow of the caregiver-infant interaction, for example, if a 
mother squeezes the infant’s arm to get his/her attention. Our study also 
revealed that 75% of the included instruments provided a measure of the 
functional role of touch. Furthermore, all the functional tools included 
in this review have been developed over the last 20 years. We advance 
two possible explanations to account for this rise in levels of research 
into the functional character of touch. Firstly, there is growing evidence 
that certain types of touch elicit specific responses in the infant (Stack 
and Arnold, 1998; Stack and LePage, 1996), suggesting that different 
touches play distinct functional roles in caregiver-infant interactions. 
Secondly, studies in this area have also found that specific touch patterns 
are associated with positive developmental outcomes in the infant. For 
instance, nurturing/affectionate touch can relax and soothe the infant 
after a distressing event (Jean and Stack, 2009; Moreno et al., 2006; 
Peláez-Nogueras et al., 1996). When compared with highly vulnerable 
preterm infants, higher levels of nurturing touch promote more secure 
attachment in less vulnerable preterm infants (Weiss et al., 2000). 

Furthermore, infants that receive more nurturing/affectionate touch 
at 3 months old exhibit fewer behavioral and emotional problems at the 
age of 2 years (Weiss et al., 2001, 2004). Another example is caregiving 
touch: this type of touch can help lower the infant’s negative affect 
(Egmose et al., 2018) and is associated with a higher level of maternal 
sensitivity (Cordes et al., 2017). The growing corpus of studies indi-
cating that the different types of touch serve various functions in social 
interactions and have an impact on the infant’s development and 
behavior may have also served as a catalyst for the creation of new 
methods to evaluate touch constructs. 

Our findings also show that most instruments are accessible, and can 
be used and consulted in published articles, theses, and book sections 
(67%). Despite this, we argue that the practical replication of the coding 
systems included in these observational tools is demanding. The de-
scriptions of the methods available are often vague and poorly detailed, 
making it difficult to accurately replicate the coding systems in new 
studies. Additionally, proper training of coders involves several hours of 
supervised coding, followed by a highly time-consuming coding process. 
Besides that, it is crucial to create and publish more specific guidelines 
per instrument (with examples on how to apply and score the caregiver’s 
touch behavior) and/or to develop open-access training programs for 
the coding systems. This would support the overall research community 
in applying these instruments/coding systems and would make them 
more replicable. 

The availability of studies on the psychometric proprieties of the 
instruments is another salient point to consider. In general, reliability 
studies are included but formal validity studies of the instruments are 
practically non-existent — see Weiss (1992) for an important exception. 
As a result, more thorough psychometric studies, which include validity 
comparisons of various observational touch instruments paired with 
self-response measures, are crucial for improving the accuracy and 
reliability of the observational tools available for measuring touch. 

Detailed information on the use of the instruments in research was 
also provided in this review. We systematically reviewed the observa-
tional instruments used to measure the caregiver’s touch behavior on 
infants between the ages of 0–24 months old and found that most studies 

focused on infants younger than 6 months. Observational tools were 
used to assess both non-clinical and clinical populations (e.g., failure to 
thrive, preterm or deaf infant’s caregivers, and mothers with post- 
partum depression) and were primarily used in the context of two 
tasks, face-to-face interactions, and the still-face procedure. Finally, the 
majority of the instruments were applied in three settings: hospital, 
family home, or laboratory, with most of the studies occurring in the 
laboratory context. The higher frequency of the laboratory setting can be 
explained by the fact that MTS is commonly applied in that context 
(Beebe et al., 2010; Stepakoff, 1999). 

4.2. Measuring caregiver touch behavior: strictly behavioral vs functional 
instruments 

Before discussing the advantages and disadvantages of utilizing the 
instruments included in each category of observational touch measure 
(strictly behavioral, functional, and mixed), we will first look at some 
similarities and differences between them. Some instruments were 
designed to capture specific behavioral traits, such as the parent’s touch 
action (stroke, pat, tap), the touch’s intensity, and whether or not the 
hand was moving – we referred to them as strictly behavior instruments, 
because they were focused on the surface-level observable aspects of 
touch behavior. Other methods, in turn, were more focused on assessing 
what parents meant to convey to their infants through these specific 
behavioral features – we called them functional (Hertenstein et al., 
2006, as cited in Burgoon et al., 1996) because the emphasis is not on the 
touch behavior per se but on the role it has in the interaction. Then, we 
identified that some instruments measured specific behavioral features 
and then aggregated them in functional categories – because these in-
struments measured both construct types alluded to in the two previous 
categories, we referred to them as mixed instruments. Despite these 
operationalization differences among the categories, there are also some 
overlapping similarities. These similarities appear to be mostly 
accounted for by the fact that some recent observational measures were 
based on earlier observational measures and as such, they measured 
similar or slightly modified constructs. For instance, when comparing 
the functional tools, FTS and FMTS, we found that FTS presents more 
constructs (e.g., active accompaniment, accidental, harsh, and negative) 
than FMTS; however, the common constructs between the two tools 
either have the same name (playful) or have a different name but 
measure very similar behaviors (e.g., attention-getting vs 
attention-centered). Attributing different designations to the same touch 
behaviors is a common occurrence in observational measures of touch, a 
point that will be covered in more detail later in this review. Another 
commonality can be found between the strictly behavioral and mixed 
instruments categories since they both measured directly observable 
characteristics of the touch behavior. However, while in mixed in-
struments the directly observable touch behavior is aggregated based on 
the function touch has on the interaction (e.g., kiss and stroke transmit 
affection to the infant, thus, these actions are included in the affec-
tionate category in MTS), strictly behavioral tools code these observable 
touch patterns per se (e.g., kiss, tap, tickle, hold) and are not focused on 
their function. Although we did not focus on similarities between cate-
gories in the following sections, it is crucial to bear in mind that they do 
exist and could be helpful when comparing the findings of research that 
employs different observational measurements. The benefits and 
drawbacks of using the instruments contained in each category of 
observational touch measure will be discussed in the sections that 
follow. 

4.2.1. Strictly behavioral instruments 
Strictly behavioral instruments (e.g., CITS and FFTCS) allow re-

searchers to capture and describe touch in a great level of detail. They 
provide information about how specific touch types and their di-
mensions vary across time, contexts, caregiver/infant’s health, and even 
between caregivers. For instance, Jean et al. (2009) used CITS to 
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examine the mother’s touch behavior when interacting with their in-
fants at 1, 3, and 5.5 months of age, in two interactional contexts (lap 
and floor). They found that mothers touch their infants more at 1 month 
of age than at 3 months, but also used different types of touch depending 
on the infant’s age and context. Specifically, while in the lap, mothers 
used more patting and tapping touch when their infants were one month 
of age compared with when they were 5.5 months old; mothers stroked 
their infants more often at 1 month than at 3 months and applied more 
tickling at 5.5 months than at 1 month. In the floor context, mothers 
used lifting touch more often at 1 month than when interacting with 
their older infants. The auditory status of mothers also impacts the use of 
touch: hearing mothers use touch with longer duration and are more 
active compared with deaf mothers (Koester, 2000). These findings 
underscore the importance of touch in its most basic observable 
behavioral element. They also suggest that parents adapt the use of 
touch to a diversity of circumstances, such as infant age, interactional 
context, and touch is altered in clinical dyads. The description of touch 
behavior at this level of detail could be beneficial for several practical 
reasons. For example, for the development of parenting intervention 
programs that stimulate certain touch types considering specific inter-
actional contexts and clinical conditions, or for early detection of clin-
ical indicators that may impact an infant’s healthy development. 

However, it is important to note that some of these studies, partic-
ularly the more recent ones, grouped specific touch patterns into more 
functional categories (e.g., nurturing, stimulating, and instrumental 
categories), after collecting them using a strictly behavioral instrument – 
for example see Mantis et al. (2019) and Mercuri et al. (2019). Parental 
touching exchanges go beyond their simple actions and have different 
roles and communicate different messages within the interaction, a fact 
which is ignored by methodologies that only focus on the observable 
touch behavior. However, the grouping of specific touching behaviors 
into more functional ones may reflect to some extent the research field’s 
recognition of this. This assertion is further supported by the fact that 
over the past 20 years, researchers have focused on developing more 
functional tools. 

4.2.2. Functional instruments 
Functional instruments code for the functional purpose of a touch 

behavior in the context of the interaction (not necessarily the same as 
the exact type of touch). According to our systematic review, there has 
been an increased interest in this component of touch, as evidenced by 
the rise in studies using functional tools available in the recent literature 
- 75% of the tools presented in this review included a measure of the 
functional role of touch. Functional measures (such as FTS, FMTS, and 
TMITS) consider the function that each touch event plays in the inter-
action flow. For example, a mother’s kissing and slow stroking in 
response to the infant’s fussiness may be coded as nurturing touch, ac-
cording to the FTS. Indeed, such tools have been essential for deepening 
our understanding of the functional significance of parental touch 
behavior in early parent-infant interactions as well as the relationship 
between these touch behaviors and the infant’s emotional, social, and 
physical development (e.g., Crucianelli et al., 2019; Jean and Stack, 
2009; Moreno et al., 2006). However, there is a lot of variation in how 
the functional role of touch has been operationalized across instruments. 
Some tools are more detailed than others, with a range of 3–9 functions 
of touch (e.g., QPPTP vs FTS). There are different research teams cate-
gorizing comparable touch functions using different terms (in the 
following section, this specific point is covered in more detail). Addi-
tionally, distinct instruments operationalize similar functional con-
structs of touch differently. A caregiveŕs gentle and slow touch behavior 
intended to soothe, relax, and calm the infant, for instance, is assessed 
differently depending on the tool employed. The CTCS characterized 
this action as affection touch and this category includes both touch with 
a gentle and nurturing quality but also playful movements such as 
patting and tickling. TMITS categorizes this type of touch as 
contingent-excitatory affectionate touch, and in addition to considering 

the gentle quality of touch (much like CTCS), it also assesses whether 
touch is contingent on the baby’s emotional state. Playful and nurturing 
touch behaviors fall under separate categories in FTS and FMTS, while 
gentle contact is designated as nurturing touch and regulatory touch in 
each scale, respectively. 

Moreover, the behavioral variables that different instruments take 
into account can vary. For example, some instruments (such as FTS, 
CTCS, and QPPTP) only assess the caregiver’s tactile behavior, while 
others (such as FTS) consider other interaction modalities when coding, 
such as vocalizations; others still evaluate the infant response to the 
caregiver when operationalizing the functional role of parent’s touch 
behavior (e.g., TMITS and FMTS). Overall, this variability in how the 
functions of touch were evaluated via the lens of various observational 
metrics makes systematic comparisons between studies and instruments 
difficult at best. 

Another limitation associated with functional instruments is that 
they only measure the purpose of a specific touch behavior in a given 
situation, and do not account for the observable behaviors associated 
with each function (i.e., the opposite problem of when the same touch 
behavior is used for multiple functions). For instance, when various 
touch actions (e.g., caress, stroke, tap) are classified as affectionate 
touch category, we lose access to information about how many caresses 
the mother provides to their infant at a given context or age; instead, we 
only have access to the composite that included it, affectionate touch in 
this particular example. In fact, some studies have shown that there is an 
association between the developmental trajectory of different touch 
types and infant development (e.g., Stack and Jean, 2011; Jean et al., 
2009; Mantis et al., 2019). Do parents use the same touch behaviors to 
communicate the same message? How do these changes relate to the 
infant’s well-being, behavior, and developmental level? Responding to 
these questions in future studies may help researchers to explore the 
relation between certain socio-emotional and cognitive skills, and spe-
cific touch types provided by the caregiver. 

Despite these limitations, when compared with strictly behavioral 
tools, functional instruments go beyond the mere description of tactile 
behavior since they collect information on the purpose of tactile stim-
ulation in each moment of the interaction flow, for instance, if a mother 
is slowly caressing her infant on the head, she probably aims to relax, 
show affection, or regulate her baby’s affect. 

4.2.3. Mixed instruments 
We found three instruments measuring both the strictly observable 

touch behavior and the functional role of touch: TII, MTS, and TSI. These 
instruments, in a first step, code for the type of touch and their addi-
tional dimensions (e.g., intensity and location). In a second step, this 
detailed information is aggregated into more general categories/pat-
terns of touch, reflecting the functional role of the touch in the inter-
action. When compared with functional tools, mixed measures provide a 
more accurate description of the precise relationship between the type of 
touch and the dimensions that underlie each function of touch. This is 
particularly important because different touch types may have different 
functions in the interaction depending on factors such as the location of 
the body touched or the intensity of the touch. For instance, in the MTS 
instrument, the “tap” type of touch can be used to play with the infant 
when caregivers touch their infant’s hands, arms, feet, or legs with 
moderate intensity. Yet, if the same “tap” behavior was applied to the 
face, body, head, or neck, it may be regarded as more stimulating (i.e., 
centripetal touch), or as intrusive, if applied with great intensity. Thus, 
these instruments can describe in detail how parents use touch at 
different levels of abstraction. However, important information could be 
missed when using mixed measures, since the functional role is not 
coded from the interaction but rather comes from the combination of 
other elements (e.g., types of touch, intensity). For example, pulling the 
baby by the arm with moderate intensity may reflect two different 
functions if we consider what is happening in the interaction: it may be 
intrusive to restrict the infant’s access to the desired toy (rough touch) or 
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a protective behavior from the parent to protect the baby from 
approaching danger, for example, an electrical plug (caregiving touch). 
This disadvantage can be mitigated by simultaneously encoding the 
observable behavior (e.g., actions, intensity, location of the touch 
behavior) and the function associated with it. 

4.3. Towards more uniform and consistent social touch constructs 

Touch researchers have noted that designing an observational in-
strument that accurately measures the complexity of caregiver’s touch 
exchanges in parent-infant interactions is a challenging task (Herten-
stein, 2002; Hertenstein et al., 2006). This stems from the caregiver’s use 
of diverse touch behaviors, and how these behaviors vary in several 
important dimensions (e.g., action, location, velocity, intensity, fre-
quency, and duration). The combination of these dimensions defines the 
purpose or function of each specific touch behavior performed by a 
caregiver. In addition, parents and infants have their unique social 
context and bring particular characteristics to everyday interactions that 
naturally affect the quality and quantity of touch exchanges. As such, 
designing a measure that captures the phenomenon of touch to its fullest 
extent is a difficult task for researchers (Hertenstein, 2002; Hertenstein 
et al., 2006), which may have contributed (in part) to the diversity of 
instruments found in this review. Thus, there is considerable heteroge-
neity in the way each instrument is organized, both in the dimensions of 
touch that are used, and in which constructs of touch are included for 
measurement. This is evident when comparing terminology associated 
with the same or very similar touch behavioral cues. At the strictly 
behavioral level, which includes the different behaviors that parents use 
to interact with their infants through touch (e.g., hold, tap, stroke, 
tickle), we observe several terminological variations. For instance, in TII 
these behaviors are called actions, in MTS and CITS they are named 
touch-types, while in TSI they are designed as categories of touch. This 
terminological inconsistency also applies to the higher-level touch di-
mensions. The functional role of touch in interpersonal interaction has, 
in touch research, been labelled touch categories (e.g., QPPTP, CTCS, 
and TMITS), functions of touch (e.g., FTS and FMTS), or types of touch 
(e.g., MTCS). Distinct scales also use different categorizations for the 
same touch, for example, purposeful/utilitarian contacts, such as wiping 
an infant’s nose are categorized as matter-of-fact touch in the TSI, as 
utilitarian touch in FTS, as instrumental touch in QPPTP or as caregiving 
touch in MTS. The opposite is also true: similar functions have different 
definitions per instrument. For instance, considering affectionate/-
nurturing/affection touch: CTCS included playful movements such as 
tickling in the affectionate construct; FTS considered other interaction 
modalities, such as vocalizations, in their measurement of nurturing 
touch; in TMITS, the contingency of parental touch to the infant expe-
rience is considered as part of the affectionate touch definition. A greater 
effort to clarify, standardize and seek a more uniform use of terms and 
definitions in the literature is an important next step. 

In summary, the great variety of measurement strategies and the lack 
of consistency in definition and operationalization hinder direct com-
parisons between similar concepts measured by different instruments. 
We argue for an increase in uniformity and consistency of the assessed 
constructs, with the future goal of supporting more standardized mea-
sures of tactile behavior, and for the importance of including both the 
observable and functional features of caregiver’s touch behavior in the 
design of new observational measures. 

4.3.1. Strengths and limitations of this review 
To the best of our knowledge, this is the first systematic review of 

observational tools to measure parental touching behavior during in-
fancy; a previous review was done in 2011 but was not systematic in the 
methodology (Weiss and Niemann, 2011). A broad search with no year 
limitations in several relevant datasets was conducted. We included a 
detailed description of the constructs, the main characteristics of the 
instruments, and how they are used in the literature. The information 

collected in this review can assist researchers in the process of selecting 
an instrument for designing an observational study. However, in our 
review, we have only included structured observational instruments 
specifically oriented to measuring the quality and quantity of the par-
ent’s touch behavior in interaction with their infants up to 24 months, 
and multimodal instruments were not included – these code for several 
modalities in the interaction and include touch, but do not propose a 
separate instrument for touch. In addition, we only added observational 
measures, although recent work indicates that self-report and observa-
tional measures should be used together to enhance the understanding 
of touch behavior in parent-child interactions (Brzozowska et al., 2021). 

Finally, only a limited number of gray literature publications, 
including conference papers and dissertations, were considered in our 
analysis (we only included conference papers and dissertations that 
were published on the commercial platforms that we had access to or 
were available in Google Scholar); recent evidence has shown the 
importance of considering more gray literature in systematic reviews 
(see Paez, 2017). A broader review of all the available measures, 
including self-report measures and other methods of evaluating touch 
behavior described in the literature, such as neurophysiological mea-
sures, should be addressed in further research. 

4.3.2. Future directions 
We will now address some potential directions that might be taken in 

further research. Although some more recent tools (e.g., TMITS, FMTS) 
measure the role of parental touch in the interaction by considering both 
the parent’s intention when touching, and whether it is congruent or not 
with the infant’s experience in a particular moment, the majority of 
these tools were designed to capture only the caregiver’s behavior (and 
primarily the mother’s), independently of the infant’s response to it.3 

However, we know that caregivers and infants interact in a bidirectional 
manner, and, in the flow of the interaction, infants will actively respond 
to their parent’s touch, or initiate touching by touching their parents or 
by touching themselves. There also moments of discoordination, in 
which the intention of the parent when initiating the touch will not be 
adequate. All these moments are an important part of parent-infant 
natural interactions, however, save for some exceptions, infant and 
caregiver touch is measured separately – see Beebe et al., (2010, 2016, 
2018); Crucianelli et al. (2019) and Mantis and Stack (2018) for studies 
that measure both. Future research should therefore consider the 
development of instruments that more extensively and consistently ac-
count for both infant touch behavior and how it ties in to adult touch 
behavior. More attention should also be paid to how the contact is 
initiated, i.e., if parental touch behavior is congruent with the infant’s 
experience, and how these aspects affect the infant’s development, 
behavior, and emotional state. 

The validity of observational touch measures is another crucial factor 
that needs to be evaluated in subsequent studies. Although some of the 
instruments included in this review mentioned validity studies (e.g., 
TII), this is not the rule. The fact that many observational measures were 
developed to evaluate touch for a single study or a few related research 
projects, rather than creating standardized touch assessment tools ap-
pears to account in part for the lack of these investigations. As a result, 
further empirical studies on an instrument’s validity are required to 
increase the level of confidence in the findings and conclusions of 
observational studies of touch. To uniformly describe and clarify the 
variability that has been utilized to assess and touch on observational 
instruments, studies on the content and construct validity would be 
greatly beneficial. This is of particular importance for functional tools 
because of conceptual discrepancies. There has already been some 
research on evaluating the criterion validity of an observational 

3 For more information on instruments to measure infant’s touch behavior 
see Moszkowski, Stack, and Chiarella (2009); Moszkowski, Stack, Girouard, 
et al., 2009 and Moszkowski & Stack, 2007 
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instrument in comparison to a self-report measure (Brzozowska et al., 
2021). To our knowledge, however, the criteria validity between two or 
more distinct observational tools has not yet been carried out, even 
though it would be important in order to comprehend the degree of 
correlation that exists between the instruments used to measure related 
constructs. Finally, cross-cultural validity studies on tactile contact are 
essential for identifying cultural similarities and differences, as well as 
for determining how well the existing instruments can accurately mea-
sure touch in different cultural contexts. 

While the relation between the caregiver’s touch behavior and the 
infant́s social and emotional development has been widely explored (e. 
g., Ferber et al., 2008; Weiss, 2000; Weiss et al., 2001, 2004; Beebe et al., 
2010; Cordes et al., 2017; Mantis et al., 2014; Mercuri et al., 2019; Polan 
and Ward, 1994), comparatively less is known about how parental 
touch, which is a permanent presence in the infant’s everyday routines, 
impacts the infant’s early cognitive development, particularly object 
exploration. Social touch and the development of object exploration in 
infancy have been studied separately in the literature: social touch 
studies typically study the dyad in non-object interactions, while studies 
of object exploration, in mother-infant play interactions with objects, 
are typically more interested in understanding how object manipulation 
and exploration is associated with developmental outcomes, especially 
high-order social cognition abilities, such as sustained attention and 
joint attention skills (de Barbaro et al., 2016; Yu and Smith, 2013; 
Suarez-Rivera et al., 2019; Schatz et al., 2020). The object-oriented 
behaviors may or may not include contact, such as the difference be-
tween a mother who holds the infant’s hand with a mother that rings the 
bell for the infant. There are a few studies that suggest that parents adapt 
their tactile behavior to the infant’s developmental needs and interests, 
in different play contexts (Leiba, 2000; Serra et al., 2020) and that 
parent’s physical contact is associated with infant’s object exploration 
(Tanaka et al., 2021). As such, the possible association between the 
caregiver’s touch and the infant́s cognitive development raises some 
important questions: does parental touch affect the infant’s cognitive 
development? If it does, is this effect direct (i.e., the parent’s touch 
behavior scaffolds the infant when exploring objects)? or indirect (i.e., 
the parent’s touch behavior touch behavior provides suitable circum-
stances that favor the exploration of an object)? Or is it a result of both 
direct and indirect pathways? To answer the aforementioned questions, 
and expand our understanding of the association between social touch 
and the development of the infant’s ability to explore objects, it is 
necessary to develop instruments that combine the knowledge of these 
two research fields, i.e., including in future research not only the mea-
surement of the quality of touch in the interactional context but also the 
detailed description of parental touch behaviors geared towards facili-
tating the infant’s manipulation and exploration of objects. 

Another relevant issue is the implicit assumption of intentionality. In 
functional instruments, the category for each touch type can be inter-
preted as stating some level of parental intentionality: a mother’s gentle 
caress in a baby’s arm can be categorized as affectionate touch, but this 
also suggests that she is acting with the intention of showing affection. 
Unless the method is explicit, there is an implicit assumption here that 
parental touch behavior always entails a communicative intention to-
wards the infant (Hertenstein, 2002; Hertenstein et al., 2006). However, 
and across instruments, the strategy for coding of the functional role of a 
touch event is heterogeneous and any intentionality is inferred. While 
some instruments code the functional role of touch in the interaction by 
only considering parental touch behavior (e.g., CTCS and QPTP), others 
also include contextual variables, such as the infant’s response to 
parental touch or the presence of other modalities (e.g., FTS and FMTS). 
As a result, we argue that more work can be done in future research to 
clarify the construct of the functional role and whether the assumption 
of intentionality is required. 

Finally, future research should also make efforts to organize and 
summarize the terms used to define the touch construct, in order to 
clarify them, and move toward greater conceptual uniformity and 

consistency, with the goal of creating more standardized measures. 
There is also a lack of studies measuring the caregiver’s touch behaviors 
when engaging with infants over 6 months of age, particularly in more 
naturalistic tasks and contexts. In addition, although measuring touch 
behavior is important, there is a critical need to measure its association 
with other sensory modalities and how it impacts infant global 
development. 

5. Conclusion 

Our systematic review provides a detailed description and synthesis 
of the available observational instruments to assess a parent’s touch 
behavior in the context of caregiver-infant interactions. We identified 
three categories of observational measures, examined the strengths and 
limitations of each category for assessing touch behaviors in parent- 
infant interactions, and proposed possible future directions for 
research. Twelve instruments were identified from 45 publications. Our 
review collected a set of instruments designed to capture distinct per-
spectives of the touch phenomenon. We found a lack of conceptual and 
operational uniformity and consistency among them, and most of these 
instruments assess the functional role of caregiver touch behavior. In 
addition, most of the studies included in this review are with infants 
below six months of age, measuring touch in face-to-face interactions 
and the still-face procedure in a laboratory setting. 

The current work provides an updated review of the available 
observational instruments for measuring caregiving touch behaviors, 
taking into account how they have been used in the literature, which can 
serve as a guide for future researchers to select the more suitable mea-
surement for their future studies. Furthermore, we reviewed the primary 
strengths and limits of each of the three identified categories of in-
struments, as well as the conceptual challenges that the field of touch is 
facing, particularly when it comes to measurement. Such observations 
may help to increase the quality of future developed observational in-
struments of caregiver touch behavior, taking another step toward 
standardizing touch measurements. Finally, we summarize some of the 
key challenges in the field of touch and explore potential approaches to 
addressing them in future research. 
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