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Objective—This study’s objective was to develop a measure of social health using item response
theory as part of the Patient Reported Outcomes Measurement Information System (PROMIS).

Methods—After candidate items were generated from review of prior literature, focus groups,
expert input, and cognitive interviews, items were administered to youth aged 8–17 as part of the
PROMIS pediatric large scale testing. Exploratory and confirmatory factor analyses were used to
assess dimensionality and to identify instances of local dependence. Items that met the
unidimensionality criteria were subsequently calibrated using Samejima’s Graded Response
Model. Differential item functioning was examined by gender and age.

Results—The sample included 3,048 youth who completed the questionnaire (51.8% female,
60% white, and 22.7% with chronic illness). The initial conceptualization of social function and
sociability did not yield unidimensional item banks. Rather, factor analysis revealed dimensions
contrasting peer relationships and adult relationships. The analysis also identified dimensions
formed by responses to positively versus negatively worded items. The resulting 15-item bank
measures quality of peer relationships and has strong psychometric characteristics as a full bank or
an 8-item short form.

Conclusions—The PROMIS pediatric peer relationships scale demonstrates good psychometric
characteristics and addresses an important aspect of child health.
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item response theory; peer relationships; PROMIS; social health

The Patient Reported Outcomes Measurement Information System (PROMIS) was
developed to advance the science and application of patient-reported outcomes (PRO) in
chronic diseases (Ader, 2007). The PROMIS pediatrics projects have focused on the
development of self-report PRO item banks across several health domains for youth ages 8–
17 (Dewitt et al., 2011; Irwin, Stucky, Langer, et al., 2010; Irwin et al., 2012; Irwin, Stucky,
Thissen, et al., 2010; Irwin, Varni, Yeatts, & DeWalt, 2009; Varni et al., 2010; Walsh,
Irwin, Meier, Varni, & DeWalt, 2008; Yeatts et al., 2010). This study describes the
development of an item bank within the social health domain.

Social health is considered an important aspect of overall quality of life for children and
adults (World Health Organization, 1946). Youth who suffer from a range of psychological
and behavior challenges, such as depression, anxiety, ADHD, and conduct disorder, often
have difficulty managing interpersonal relationships and situations (Dirks, 2007). In
addition, pediatric patients with chronic illnesses face unique challenges in their social
development and adjustment, especially if they require frequent hospitalizations, intrusive
medical procedures, and/or absences from school (Spieth, 1996). As such, PROMIS
investigators have included social health as part of an overall domain framework of health
(Cella et al., 2007).

In the broadest sense, social health refers to a child’s quality and quantity of social roles and
functions with peers, family, and other adults at home, school, and in community activities,
as perceived by themselves and others (Denham, Wyatt, Bassett, Echeverria, & Knox, 2009;
Dirks, 2007; Rose-Krasnor, 1997; Varni, Burwinkle, Seid, & Skarr, 2003; Wigelsworth,
Humphrey, Kalambouka, & Lendrum, 2010). However, this definition is general and
difficult to quantify and has led to various representations of social health in the literature.
Researchers have used a number of terms to describe social health, such as social
functioning, social competence, perceived competence, social adjustment, social support,
and belongingness, and there is little consensus about how to define and measure it in
children or adults (Dirks, 2007; Rose-Krasnor, 1997). Despite the use of different terms and
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disagreement about conceptual definitions, there is general consensus that there are a set of
behaviors and feelings that enable individuals to successfully engage in interpersonal
relationships and navigate social situations (Merrell & Gimpel, 1998).

In the PROMIS domain framework, social health encompasses participation in activities
with others, carrying out one’s usual roles and responsibilities, and relationships and
connections with important others (PROMIS Cooperative Group, n.d.). These relationships,
roles, and responsibilities can include individuals, groups, communities, and society as a
whole. The term “social health” refers to a higher order component, with measurable
subcomponents, including social function (e.g., performance of one’s usual roles and
responsibilities) and social relationships (e.g., understanding and communication;
companionship; and the quality, reciprocity, and size of an individual’s social network).

Based on reviews of other proposed models of social health (Denham et al., 2009; Landgraf,
Abetz, & Ware, 1996; Ravens-Sieberer & European KIDSCREEN Group, 2006) and
comments from focus groups (Walsh et al., 2008), the PROMIS pediatrics team proposed
two subdomains for initial item bank development: social function and sociability. Social
function is defined as involvement in and satisfaction with an individual’s usual roles in
life’s situations and activities (PROMIS Cooperative Group, n.d.). For the pediatric social
health framework, social function was categorized into four areas: (a) school, (b) friends/
peers, (c) family, and (d) activities. Sociability, defined as the ability to get along and foster
relationships with others, was divided into three areas: (a) being a good friend and
colleague, (b) getting along with parents, and (c) relationships with teachers. Many items
developed to measure social function, such as “I was able to count on my friends” and “I
was able to have fun with my friends,” also seemed to be measuring sociability. Based on
this overlap between social function and sociability, a secondary aim of this study was to
examine whether social function and relationships were distinct domains in this pediatric
sample.

During mid to late childhood (6–12 years old), children spend an increasing amount of time
interacting with peers as a result of formal schooling and participation in afterschool
activities (Parker, Rubin, Erath, Wojslawowicz, & Buskirk, 2006). At this stage, peer
interactions in group settings hold strict rules for participation, teaching children how to
adjust to social norms (Sroufe, Egeland, & Carlson, 1999). The nature of friendships allows
children the opportunity to establish lasting relationships where they develop the ability to
understand and appreciate other points of view and foster their sense of empathy. This, in
turn, builds the capacity for intimate relationships later in life. During adolescence (ages 13–
18), teenagers have fewer, more selective friends. These relationships have an increased
emphasis on intimacy and self-disclosure, through which individuals begin to better
understand themselves and other relationships (Parker et al., 2006).

Perceived reciprocity, the extent to which relational bonds are thought to be shared and
friendships are reciprocated, is another important aspect of childhood relationship
development (Hartup, 1989). Because of the importance of perceived reciprocity, the social
health item bank included bidirectional questions such as “I was good at making friends”
and “Other kids wanted to be my friend.” These items also provide further examples of ways
in which social roles and sociability overlap in children. It is important to note that the social
health bank was not designed to measure social support.

Assessment Format
Measures of social health in the pediatric population have typically been presented using one
or more of the following formats: (a) proxy reporting by a parent/guardian or teacher, (b)
sociometric scales or peer ratings, and (c) child self-reporting (Dirks, 2007; Rose-Krasnor,
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1997; Wigelsworth et al., 2010). Proxy reporting is often used when a child, because of
cognitive or physical limitations, cannot complete a survey him/herself. Studies examining
child and proxy social health measures have found discrepancies between child and proxy
responses (Cremeens, Eiser, & Blades, 2006). One reason for this disagreement may be that
parents and teachers are not knowledgeable about the dynamics of children’s friendships and
personal satisfaction with their peer relationships (Anderson-Butcher, Iachini, & Amorose,
2007). Sociometric scales, which are based on peer rating systems, tend to measure
popularity as opposed to a child’s ability to initiate or maintain friendships (Rose-Krasnor,
1997). Certainly, measures of social health that take into account peer and proxy ratings
offer a vital perspective (Gerhardt et al., 2012; Mackner, Vannatta, & Crandall, 2012; Noll,
Kiska, Reiter-Purtill, Gerhardt, & Vannatta, 2010; Noll, Reiter-Purtill, Vannatta, Gerhardt,
& Short, 2007), but self-report ratings are also important because they reflect how
individuals feel about their own social health. The aim of this research was to create self-
report item banks measuring social roles and sociability in four areas: (a) school, (b) friends/
peers, (c) family, and (d) activities.

Item Response Theory
The majority of scales developed to assess social health have used classical test theory
(Reise & Waller, 2009). Item response theory (IRT), with its close attention to local
dependence and differential item functioning (DIF), can yield a clearer understanding of
dimensionality within a measure. The primary objective of this study is to describe the
psychometric analyses of the PROMIS pediatric social health item banks and the
measurement properties of the resulting PROMIS Pediatric Peer Relationships Scale,
including scale dimensionality, sources of local dependence, and differential item
functioning (DIF).

Method
Item Development

PROMIS methodology was used to create potential items for a pediatric social health scale.
This methodology has been described in detail elsewhere and is summarized briefly here
(DeWalt, Rothrock, Yount, & Stone, 2007). After the subdomains were defined, the next
step was to identify and compile social health items from existing scales. Content experts
categorized items as measuring social function or sociability. Items were eliminated that
were redundant, vague, confusing, or disease specific. New items were written to ensure that
there were items that measured a range of functioning across the construct. For example, the
research team created items in areas that were not well represented in existing scales, such
as social functioning in school and activities as well as with peers and family.

Focus groups provided additional input on domain coverage (Walsh et al., 2008) and
individual items, and response options were reviewed in cognitive interviews with children
in the target age range (including at least two children under age nine; Irwin et al., 2009).
During cognitive interviews, children were asked to complete sets of items and then debrief
on what the items meant to them and what information they used to answer the item.
Cognitive interviews also covered the response options and time frames of items to ensure
they made sense to the children. Items were revised as needed after the cognitive interviews
and then underwent further cognitive review. Cognitive interviews were also conducted with
items derived from existing scales that passed the selection process. These items were
included in the final testing pool only if permission was granted from the developer.

There were initially 74 social health items classified as either social function (53 items) or
sociability (21 items). All items included the context statement “In the past 7 days,” a
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statement in the past tense (e.g., “I was able to have fun with my friends”), and a standard 5-
point set of response options: never, almost never, sometimes, often, and almost always.

Sampling Plan
Participants from North Carolina and Texas were recruited in hospital-based outpatient
general pediatrics and subspecialty clinics and in public school settings between January
2007 and May, 2008. To be eligible to participate in the large-scale study, subjects were
required to meet the following inclusion criteria: be 8 to 17 years; able to speak and read
English; and able to see and interact with a computer screen, keyboard, and mouse. Parental
informed consent and minor assent were obtained for all children taking the survey. The
study received IRB approval from regulatory boards at participating institutions. A more
detailed description of the survey methods and the study population has been published
previously (Irwin, Stucky, Thissen, et al., 2010).

The 74 social health items (53 social function, 21 sociability) were computer administered
on four different test forms along with items from other domains (emotional distress,
fatigue, pain, and physical functioning) and a small number of items from legacy scales
(Irwin, Stucky, Thissen, et al., 2010). As a result of a study design that included several
items from each of the item banks under development, no participant was administered the
entire bank of social health items. This sampling plan was intended to avoid undue
respondent burden (Irwin, Stucky, Thissen, et al., 2010). Table 1 shows the distribution of
the social health items across the four forms; constraints imposed by the numbers of items in
other domains led to the concentration of the social health items on forms 3 and 4.

Analysis Plan
Descriptive statistics were used to describe the demographic and clinical characteristics of
the study population. A standardized PROMIS framework was followed for the
psychometric item analyses (described in Dewitt et al., 2011; Reeve et al., 2007). After
initial verification of data quality, analyses were conducted to ensure that IRT model
assumptions were met. Dimensionality of the item pool was examined using exploratory
factor analysis (EFA), followed by confirmatory factor analysis (CFA). All factor analyses
used interitem polychoric correlation matrices; EFA used the ULS estimation and oblique
CF-Varimax rotation algorithms implemented in the CEFA software (Browne, Cudeck,
Tateneni, & Mels, 2004), whereas CFA used either the diagonally weighted least squares
(DWLS) algorithm in the computer program LISREL (Jöreskog & Sörbom, 2003) or the
weighted least squares with robust standard errors, mean- and variance-adjusted (WLSMV)
algorithm (B. Muthén, du Toit, & Spisic, 1997) implemented in the software Mplus (L.
Muthén & Muthén, 2004). Investigation of local dependence (LD) included use of the CFA
models to identify significant error covariances between pairs or small clusters of items (Hill
et al., 2007). If LD was identified, only one of the items was selected from the subset to
remain in the item bank and the others were removed.

Items that met the unidimensionality criteria were subsequently calibrated using Samejima’s
(1970, 1997) graded response model (GRM) using the Multilog software (du Toit, 2003).
For each item, the GRM estimates a slope or discrimination parameter (a), which indicates
the degree of association between the item responses and the underlying construct, social
health, and four thresholds (bk) for five-category items that reflect the degree of social health
at which the most probable response occurs in a given item response category or higher. The
fit of the IRT model was evaluated using the SS χ2 statistic (Bjorner et al., 2007; Orlando &
Thissen, 2000; Orlando & Thissen, 2003), for which a nonsignificant result is an indicator of
adequate model fit; significant values suggest that the underlying table of frequencies should
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be examined to determine the reason the statistic is large, which may or may not be lack of
model fit.

Items were analyzed for differential item functioning (DIF) between males and females, and
between younger (8–12) and older (13–17) children, using an IRT-LR DIF detection
procedure implemented in the IRTLRDIF software (Thissen, 2001; Thissen, Steinberg, &
Wainer, 1993). In this case, DIF would indicate that a factor related to gender or age, but
different than social health, affects the item responses; that is a violation of the assumption
of unidimensionality. A nonsignificant test statistic indicates an absence of DIF. If
statistically significant DIF were detected, the magnitude of the effect size was evaluated
graphically using methods outlined by Steinberg and Thissen (2006), and a decision was
made to exclude or retain the item.

For both the DIF and item goodness of fit test statistics, the Benjamini-Hochberg procedure
was used to make inferential decisions in the context of the multiple comparisons
(Benjamini & Hochberg, 1995; Williams, Jones, & Tukey, 1999).

A short form was created by selecting items based on the information curves and the item
content. Because these items had multiple response choices, the information curves for
individual items had substantial overlap. In most cases, the items that were most informative
at T = 50 were also most informative at T = 30. As such, the short form was created by
selecting items that qualitatively covered the content of the bank and also maximized
information for a reliable short form. Although IRT scale scores may be computed for either
response patterns or summed scores, summed scores tend to be more widely used for the
practical reason that special software is needed to calculate the response pattern scores.
When response pattern scores are available, they should be used because they are more
precise. The data supplement contains IRT scale scores computed for the short form
summed scores (Thissen, Nelson, Rosa, & McLeod, 2001).

Results
The potential social health items were administered to 3,048 children. Each item was
administered to at least 754 respondents. The sample was diverse. The group was 51.8%
female. The participants reported belonging to the following racial and ethnic groups: 60%
white, 21.1% black, 5.6% multiracial, 10.1% other races (Asian, Pacific Islanders, Native
American, other), 3.2% race not reported, and 17.5% Hispanic or Latino. Approximately
23% had a chronic medical condition within the past 6 months. The age distribution was
split between the younger and older children, with 53% between the ages of 8–12 years old
and 47% 13–17 years old (see Table 2).

The data from forms 3 and 4 were used for the initial EFAs because those forms included
most of the potential social health items. These EFAs revealed two results: (a) The “social
function” and “sociability” items did not resolve themselves into factors, or clusters of items
representing dimensions of individual differences, and (b) the item sets were factorially
complex. Guided by significant changes in the goodness-of-fit statistic and its associated
root mean squared error of approximation (RMSEA), the analysts extracted and rotated five
factors for the form 3 data and four factors for the form 4 data. Inspection of the items with
large loadings on each factor revealed three factors that appeared on both forms. The first of
these had large loadings for the positively worded items, the second had large loadings for
the negatively worded items, and the third had large loadings for items that asked about
relationships with adults (parents, teachers) as opposed to peers. In addition to those three
factors common to forms 3 and 4, each form also had factors that involved smaller numbers
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of items that either reflected closely related content (e.g., “teased other kids” and “was mean
to other people”) or wording similarity (e.g., items that included the phrase “got along”).

The analysts abandoned the distinction between “social function” and “sociability” because
those did not appear to be dimensions of individual differences supported by the data.
Instead, the analysts used the results of the EFAs of the data from forms 3 and 4 to guide the
development of CFA models for all four forms. As an illustration of these analyses, Table 3
shows the factor loadings and residual correlations for the four-factor model (with five
residual correlations) that was ultimately fitted to the data from form 3. The model shown in
Table 3 includes a general factor (which would be the only dimension if the items measured
a single construct), and three additional orthogonal factors for the positively worded items,
the negatively worded items, and items that involved adults or family. The latter three
factors indicate that there are dimensions of individual differences related to endorsement of
positively worded items, negatively worded items, and items involving relations with adults.
This four-factor model is almost a bifactor model; it would be a bifactor model if each item
had nonzero loadings on only one factor in addition to the general factor. That rule is
violated by the items on the “Adult” factor and by the residual correlations, so it is an
augmented bifactor or two tier model.

The model shown in Table 3 also includes significant residual correlations between five
locally dependent pairs of items. Some of these pairs have similar content (“kids wanted to
be with me” and “I did things with other kids” or “kids made fun of me” and “kids were
mean to me”); others have similar words (“getting along”). This model fit the data for form
3 reasonably well. The goodness of fit χ2 was 338 on 113 df, with associated RMSEA of
0.05, CFI = 0.95, TLI = 0.98. The latter three values are at levels considered to reflect
satisfactory fit. Generally, similar models fit the data for the other three forms. The model
for form 1 included a general factor and positive and negative second tier factors, and three
doublet residual correlations, with a goodness of fit χ2 value of 71 on 32 df, with associated
RMSEA of 0.04, CFI = 0.97, TLI = 0.98 (Table A1 in the online data supplement). The
model for form 2 included a general factor and two second-tier factors for items about
interactions with peers (that were largely negatively phrased) and with adults (largely
positively phrased), and three doublet residual correlations, with a goodness of fit χ2 value
of 112 on 42 df, with associated RMSEA of 0.05, CFI = 0.97, TLI = 0.98 (Table A2 in the
online data supplement). The model for form 4 was considerably more complex, with a
general factor and four second-tier factors for positively and negatively worded items, and
for items about interactions with friends and items that reflected meanness or bullying, and
three doublet residual correlations, with a goodness of fit χ2 value of 194 on 85 df, with
associated RMSEA of 0.05, CFI = 0.97, TLI = 0.99 (Table A3 in the online data
supplement).

Using these results as a guide, the pediatric scale development group rethought the
measurement goal and concluded that the test item pool would support the development of a
scale focused on the quality of peer relationships, using largely positively worded items.
Although it appeared there could be another dimension tapping children’s interaction with
adults, there were not sufficient items in the pool to make a separate scale for that construct.
For the most part, negatively worded items appeared to measure individual differences in the
propensity to endorse negative statements; as that propensity was not the target domain, the
negatively worded items were removed from the bank.

Based on this redefinition of the measurement goal, 24 items were selected as the potential
new item pool. All of the items involve interactions with peers, and almost all are positively
worded. Another set of CFA models were fitted to the data for these items (four items on
form 1, five on form 2, and eight on form 3, and seven on form 4). Unidimensional CFA
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models, with error covariances indicating two LD pairs of items on form 3, and one LD pair
on form 4, fit the data reasonably well. For form 1, the goodness of fit χ2 value was 7.8 on 2
df, with associated RMSEA of 0.064, CFI = 0.97, TLI = 0.98; for form 2, χ2 = 7.2 on 5 df,
associated RMSEA = 0.025, CFI = 0.99, TLI = 0.99; for form 3, χ2 = 37.1 on 15 df,
associated RMSEA = 0.044, CFI = 0.99, TLI = 0.99; and for form 4, χ2 = 76.1 on 10 df,
associated RMSEA = 0.098, CFI = 0.97, TLI = 0.97. Before IRT calibration, four additional
items were withdrawn because they appeared to be very similar to items that appeared on
other forms; given the multiform design, LD could not be detected statistically for items on
different forms, so pairs of items that were judged likely to be locally dependent were
reduced to a single item.

The remaining 20 items (with the stems listed in Table 4) were calibrated with the graded
response model. To avoid potential influence of LD on the item parameter estimates,
parameter estimation was calculated twice for the items on forms 3 and 4, once including
only one of the items in each pair the CFA had indicated to be locally dependent and a
second time including the other item in each pair. The items were checked for DIF between
boys and girls; three items exhibited significant gender DIF after the Benjamini-Hochberg
correction for multiplicity. After examining the size of the DIF for each of these items, two
were removed from the final item pool [“I could talk with my classmates” (higher scores for
boys) and “I was able to stand up for myself with other kids my age” (higher scores for
boys)]. For the third item, “Other kids wanted to be my friend,” the DIF was primarily
attributable to the fact that the item is slightly more discriminating for girls than for boys;
this “nonuniform” DIF was less than one point at any point on the scale. Given this
relatively low level of DIF and the usefulness of the item, it was retained. Only one item (“I
spent time with my friends”) exhibited significant DIF between younger and older children,
and the effect size was very small (i.e., a fraction of a point at all levels of the latent
variable) so that item was also retained.

The less discriminating items from each of the three LD pairs identified in the CFA analysis
were also removed, leaving the 15-item PROMIS Pediatric Peer Relationships item pool
shown in Table 4. The GRM item parameters are shown in Table 4, along with the SS-χ2

item-level diagnostic statistics and their associated d.f. and p values. Two of the values of
the SS-χ2 item level diagnostic statistics were significant after Benjamini-Hochberg
correction for multiplicity; however, examination of the underlying tables of frequencies
suggested that those χ2 values were large, not because of poor model fit, but rather because
of confluences of small observed and expected values. As this is common in the large
contingency tables, summed-scores by five response alternatives, on which those statistics
are based, those items were retained.

A suggested short form of eight items was selected based on maximizing information over
the latent trait using information curves and considering the item content to make sure the
items represent several facets of social health. The short form items are identified with “x”
in the “SF” column of Table 4. The online data supplement provides a table of the IRT
scaled scores that correspond with each summed score for the short form (Table A4 in the
online data supplement).

Figure 1 shows the total information curve for the 15-item pool (solid curve) and the
information curve for the 8-item short form (dashed curve) plotted against the score
continuum on the T score (mean 50, standard deviation 10) scale that is standard for
PROMIS measures. Measurement precision is good for the lower range of individual
differences in peer relationships, up to nearly a standard deviation above the mean for the
entire pool, and somewhat less for the short form.
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Discussion
This study led to the development of a new self-report item bank measuring peer
relationships for children 8 to 17 years old. Using factor analysis, these data did not confirm
the initial hypothesis that there would be two subdomains, social function and sociability.
Rather, the items that showed unidimensionality shared content related to the child’s
relationships with target groups, including peers and adults. This analysis resulted in a
unidimensional, self-report peer relationships item bank with associated item response
theory-based calibrations.

The research team initially hypothesized that social health involved social function and
sociability across several different types of relationships. During item development, the team
recognized that many of children’s predominant social functions are reflected in their
relationships with peers and adults. Indeed, in the focus groups leading to the development
of the item banks, children with asthma commented on differential effects of illness on
parental relationships versus peer relationships (Walsh et al., 2008). Factor analysis
supported this, but the initial forms did not have sufficient items about relationships with
adults to create an item bank. In the future, researchers could pursue adult relationships as a
possible social health item bank. Regardless, peer relationships are critical for the
development of good social health.

Peer relationships play a pivotal role in social development. Through peer relationships,
children learn about social roles and gain invaluable interpersonal skills. The inability to
develop healthy peer relationships is associated with a variety of behavioral problems, such
as low academic achievement, substance use, depression, and difficulties with social
adjustment and functioning in adulthood (Denham et al., 2009; Dirks, 2007; Hartup, 1989).

A child’s perception of the quality of peer relationships is one indicator of healthy social
development. The study team’s aim was to design an item bank to assess children’s
perceptions about their relationships across developmental stages. In doing this, the nature
of the relationships (i.e., emotion vs. activity based) was not specified. As the factor analysis
showed no differentiation by age, it appears that the PROMIS item bank is measuring an
underlying foundation of peer relationships across development.

Reciprocity is present in peer relationships across developmental stages and is reflected in
the peer relationships item bank (Hartup, 1989). In early and middle childhood, reciprocity
means the sharing of toys and the ability to engage in play activities together. As people
develop, reciprocity evolves to the capacity for a mutual exchange of emotional trust and
loyalty (Hartup, 1989; Parker et al., 2006). Across developmental stages, reciprocity reflects
the extent to which relational bonds are shared. Questions such as “Other kids wanted to be
with me” and “I liked being around other kids my age” reflect both how the child perceives
relationships with others as well as how the child feels others perceive the relationship. The
PROMIS items on perceived reciprocity address the extent to which a child feels she or he
belongs within the social context. A sense of social belongingness has a powerful effect on
individuals throughout life, influencing the development of brain structure, immune
function, and behavior, whereas a lack of perceived reciprocity in peer relationships, also
viewed as a lack of belongingness, is a risk factor for later social and emotional issues
(Bevans, Riley, & Forrest, 2010; Hartup, 1989).

Ultimately, the PROMIS Pediatric Peer Relationships item bank measures the youth’s
perception of the quality of peer relationships. The bank of items was designed for use
across the stages of social development. Other pediatric QOL self-report scales measure peer
relationships, but through a slightly different lens. The KIDSCREEN-52 includes two social
health scales, social support (six items) and social acceptance/bullying (three items), which
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measure an individual’s feelings of being included and supported as well as the experience
of feeling tormented and rejected by peers (Ravens-Sieberer & European KIDSCREEN
Group, 2006). The social functioning scale of the PedsQL 4.0 Generic Core Scales includes
five items asking children and teens to report on the frequency of problems getting along
with others their age (Varni et al., 2003). Finally, the child form of the CHQ (Children’s
Health Questionnaire) contains three items about the extent to which a child’s behavior
problems limit schoolwork or activities with friends (Landgraf et al., 1996). In choosing to
use the PROMIS Pediatric Peer Relationships scale over one of these other scales, a
researcher would be asking for a more focused look at children’s perceptions of their
relationships with other kids their age.

Strengths of the Current Study
The PROMIS peer relationships item bank is unique in that it includes a pool of 15
positively framed items focused on the perceived quality and reciprocity of an individual’s
peer relationships. Given the importance of peer relationships on social development, this
bank makes an important contribution to the field, as it provides a comprehensive way of
examining this aspect of social health. Systematic, rigorous psychometric analyses found
that this bank effectively measured peer relationships for both children (ages 8–12) and
teens (ages 13–17). The analytic advantage to having one item bank for all ages is that it
allows for the comparison of results across age groups as well as the longitudinal use of the
bank.

Utilizing IRT analysis to identify final items ultimately offers more flexibility for future
users of the item bank. This approach allows researchers to select the most useful items for
their study. The research team proposes an eight-item short form; however, a smaller subset
of items from the item bank can also be used and scored on the same metric as the larger set.
When using a smaller set of items, the precision of measurement will decrease, but the
respondent burden is lower.

Limitations and Future Directions
Because the items were administered across several test forms, factor analyses could not be
performed across the entire bank. This limitation makes it impossible to ensure that items
from different forms do not exhibit local dependence. Additionally, it is possible that the
results of factor analyses would have been different if all items were analyzed together.
Instead, factor analysis was conducted over the subgroups of items tested on each form.
Because the items were created based on content from qualitative work and were then
randomly allocated to test forms, the different test forms can be viewed as replicated factor
analyses, which increases confidence in the factor analytic results. Cross-sectional testing
using the entire item pool is currently underway to verify these results.

A limitation that may be inherent in this measure of social health is the convolution of the
measurement of individual differences in the propensity to endorse positively worded
statements with the measurement of peer relationships. The factor analytic results suggest
this convolution exists, and further, that there is no obvious way to avoid it. The additional
measurement of individual differences in the propensity to endorse positively worded
statements cannot be “cancelled” by adding negatively worded statements, because the
factor analytic results indicated that tendency to endorse such negative items reflected a
separate dimension of individual differences.

Future research may consider the development of a separate measure of relationships with
adults. As mentioned previously, there appeared to be a separate dimension measuring
children’s interactions with adults; however, there were not enough items to make a separate
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scale. Although assessment of child–adult interactions is often overlooked in the measure of
children’s social health, existing conceptualizations of children’s social development
emphasize the importance of adult relationships (e.g., parents, grandparents, and teachers;
Denham et al., 2009; Furman & Buhrmester, 1992; Hartup, 1989), especially in early and
middle childhood. In the focus groups described earlier, children commented on how their
physical health affected relationships with family members and friends, and these effects
with both groups were perceived as important (Walsh et al., 2008). Future researchers
should expand the pool of possible adult relationships items for testing. These items could
also be examined further in focus groups or cognitive interviews to explore how children of
different ages and developmental stages conceptualize relationships with adults.

Another potential area for future research would be to develop items that better measure the
higher end of functioning in peer relationships. While some constructs have a true
theoretical upper ceiling (e.g., depression), the PROMIS peer relationships measure extends
approximately one standard deviation above the mean before reaching a ceiling effect. It is
possible that this item bank could be enriched with items that could extend the range to
differentiate individuals with very high levels of competence in peer relationships.

Implications for Practice
Youth with a variety of psychological, behavioral, and physical disorders can face
challenges in their social health and peer relationships (Dirks, 2007; Spieth, 1996). As the
prevalence of children who exhibit psychological problems has increased and survival rates
for children with chronic illnesses has improved, there is an increasing need for clinicians to
address deficits in social health. The PROMIS peer relationships measure provides a tool for
determining who may be at risk for problems in this area as well as assessing how treatment
course and disease characteristics may affect peer relationships. Lower scores on this
measure can identify children who are candidates for interventions, such as social skills
training groups or counseling services. The measure can then be readministered to evaluate
the effectiveness of interventions on peer relationships.

The PROMIS pediatric item banks were developed to provide accurate and efficient
assessment of important domains of HRQOL for children, including social health, and more
specifically, peer relationships. This sample provides initial calibrations of the PROMIS
Pediatric Peer Relationships item bank and the creation of the corresponding PROMIS
pediatric instruments, version 1.0. This self-report scale is also complemented by the
existence of a compatible parent proxy-report version (Varni et al., 2012).

Future research should also aim at validating this item bank and exploring potential uses for
this item bank in clinical research. Currently, several studies are examining whether the item
bank is responsive to changes in health status of children that are hypothesized to affect their
peer relationships.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
The total information curve for the 15-item pool (solid curve) and the information curve for
the 8-item short form (dashed curve).
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Table 1

Distribution of Social Health Items Across Four Item Test Forms

Subdomain Form 1 Form 2 Form 3 Form 4

Social function 6 9 19 19

Sociability 6 5 5 5

Other (& Legacy) 57 55 43 43

Total 69 69 67 67
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