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Abstract
Conceptual and psychometric measurement equivalence of self-report questionnaires are basic
requirements for valid cross-cultural and demographic subgroup comparisons. The purpose of this
study was to evaluate the psychometric measurement equivalence of a 10-item PROMIS® Social
Function short form in a diverse population-based sample of cancer patients obtained through the
Measuring Your Health (MY-Health) study (n = 5,301). Participants were cancer survivors within
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six to 13 months of a diagnosis of one of seven cancer types, and spoke English, Spanish, or Mandarin Chinese. They completed a survey on sociodemographic and clinical characteristics, and
health status. Psychometric measurement equivalence was evaluated with an item response theory
approach to differential item functioning (DIF) detection and impact. Although an expert panel
proposed that many of the 10 items might exhibit measurement bias, or DIF, based on gender, age,
race/ethnicity, and/or education, no DIF was detected using the study’s standard DIF criterion, and
only one item in one sample comparison was flagged for DIF using a sensitivity DIF criterion. This
item’s flagged DIF had only a trivial impact on estimation of scores. Social function measures are
especially important in cancer because the disease and its treatment can affect the quality of marital
relationships, parental responsibilities, work abilities, and social activities. Having culturally
relevant, linguistically equivalent and psychometrically sound patient-reported measures in
multiple languages helps to overcome some common barriers to including underrepresented groups
in research and to conducting cross-cultural research.
Key words: patient-reported outcomes, social function, psychometrics, differential item functioning, cancer

Introduction
An Institute of Medicine report recommends development of standardized indicators
focused on priority health outcomes (Institute of Medicine. Committee on Public Health
Strategies to Improve Health, 2011). Several groups are working to identify and test
concepts of health and function that are meaningful across countries and cultures
(Taskforce on Health Status, 2005). This includes the Patient Reported Outcomes Measurement Information System® (PROMIS®; www.nihpromis.org) initiative, which is
developing items and measures that can be used for making comparisons across ethnically diverse groups differing in sociodemographic and clinical characteristics, as well as
diverse medical conditions. PROMIS methodology (DeWalt, Rothrock, Yount, Stone, &
PROMIS Cooperative Group, 2007; Reeve et al., 2007) is consistent with the universalist
model of cross-cultural equivalence (Herdman, Fox-Rushby, & Badia, 1998; Regnault &
Herdman, 2015).
PROMIS adopted the World Health Organization framework to define three components
of health: physical, mental, and social (World Health Organization, 1946; see
http://www.nihpromis.org/measures/domainframework). Measures of social health will
play a key role in applications that use ecologic (or determinants of health) models emphasizing how patients’ environments influence their health (Institute of Medicine, 2003;
Institute of Medicine. Committee on Public Health Strategies to Improve Health, 2011;
Whitehead, 1995). Importantly, social determinants of health is now a topic for Healthy
People 2020 (Healthy People 2020, 2015). This renewed emphasis on social health is of
particular significance given that, historically, social health has been a relatively neglected domain. This is due to a lack of measures for clinical populations, as well as a fundamental disagreement about how best to define and measure social health (Hahn, Cella,
Bode, & Hanrahan, 2010).
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Social function measures are especially important in cancer since the disease and its
treatment can affect the quality of marital relationships, parental responsibilities, work
abilities, and social activities (Bouknight, Bradley, & Luo, 2006; Fantoni et al., 2010;
McDowell, 2006; Munir, Yarker, & McDermott, 2009; Taskila, De Boer, Van Dijk, &
Verbeek, 2011). Disparities in cancer burden continue to be documented among racial
and ethnic minorities, and some cultural groups (American Cancer Society, 2015).
The PROMIS domain framework for Social Health (v2.0) includes two primary subcomponents: Social Function and Social Relationships (Hahn et al., 2014). As described
in detail elsewhere, mixed methods were implemented to develop several sets of social
function and social relationships items (Castel et al., 2008; DeWalt et al., 2007; Hahn,
Cella, et al., 2010; Hahn, Devellis, et al., 2010; Hahn et al., 2014). English and Spanish
versions of the social function items were tested in several large, diverse convenience
samples manifesting varied clinical problems associated with functional limitation, and
several online survey panels of general population respondents. Results revealed highly
acceptable psychometric properties providing evidence of reliability and validity, and no
evidence of measurement bias by gender, age, education, or language (Hahn et al., 2014).
The purpose of this study was to evaluate the psychometric measurement equivalence of
a subset of PROMIS social function items (Ability to Participate in Social Roles and
Activities) in a diverse population-based sample of cancer patients. Conceptual and
psychometric measurement equivalence of self-report questionnaires are basic requirements for valid cross-cultural and demographic subgroup comparisons (Meredith, 1993;
Meredith & Teresi, 2006; Stewart & Napoles-Springer, 2000; Teresi, Stewart, Morales,
& Stahl, 2006; van de Vijver & Kwok, 1997). To our knowledge, this is the first study to
measure social function in a large, ethnically diverse sample of people with cancer using
three language versions of the PROMIS items (English, Spanish, and Mandarin Chinese).

Methods
Participant recruitment and assessment procedures
The Measuring Your Health (MY-Health) study recruited a population-based sample of
cancer patients from four Surveillance, Epidemiology, and End Results (SEER) Program
cancer registries in three states (California, Louisiana, New Jersey). A brief summary of
the MY-Health study is provided here; complete details are provided elsewhere (Jensen
et al., 2016). Sampling was stratified by four race-ethnicity groups (Non-Hispanic White,
Non-Hispanic Black, Non-Hispanic Asian/ Pacific Islander, Hispanic) and three age
groups (21-49, 50-64, 65-84). The study was approved by institutional review boards at
each participating institution. Eligibility criteria were based on SEER cancer registry
records and included: diagnosed with one of seven cancers (prostate, colorectal, nonsmall cell lung, non-Hodgkin’s lymphoma, female breast, uterine, or cervical); no prior
cancer diagnosis (except non-melanoma skin cancer); and currently within six to 13
months of diagnosis. The SEER registry sites mailed English, Spanish, or Mandarin
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Chinese language surveys to eligible participants. Non-responders were contacted and
given the option to complete their survey over the telephone. Survey content included
self-reported sociodemographic and clinical information, and health status items. As an
overall assessment of understandability and acceptability, participants were asked to
indicate whether they needed help answering the written survey questions (I answered
all of the questions with no help; I answered all of the questions with some help from my
parent, guardian, spouse, child or significant other; My parent, guardian, spouse, child
or significant other answered all of the questions). Each participant received a $30 incentive.

PROMIS measures
MY-Health focused on eight domains that are important to cancer outcomes and relevant
to other chronic diseases: anxiety, cognitive function, depression, fatigue, pain interference, physical function, sleep disturbance, and social function. These domains were
selected based on their prevalence, importance, and known variations across age, gender,
race/ethnicity, or socioeconomic groups for several of the major cancers included in this
study (McHorney & Cook, 2005; Moinpour & Provenzale, 2005; Patrick et al., 2004;
Sprangers, Taal, Aaronson, & te Velde, 1995). Customized short form versions of each
domain were developed. Item response theory (IRT) methods were used to create PROMIS item banks that allow for computer adaptive tests (CAT) and the creation of multiple short forms of varying length that serve to provide accurate measurement while minimizing response burden (Cella, Gershon, Lai, & Choi, 2007; Cella et al., 2007;
Hambleton, Swaminathan, & Rogers, 1991; Reeve et al., 2007; Samejima, 1969;
Thissen, 1991; van der Linden & Hambleton, 1997).
The 10 items of the custom short form for Social Function: Ability to Participate in Social Roles and Activities (Social Function: Ability-SF10) were chosen by members of the
PROMIS Social Health Workgroup and the PROMIS Psychometrics Team (see Table 1).
The criteria for item inclusion were content representativeness, maximized range of
difficulty (inclusion of items across the IRT calibration range), and acceptable discrimination levels (inclusion of items that distinguish between people across the latent trait).
These items were already available in English and Spanish (Hahn et al., 2014) and were
translated into Mandarin Chinese for the MY-Health study. PROMIS translation methodology was used, which included a multi-step forward-backward process and cognitive
debriefing interviews with five Chinese-speaking individuals (Eremenco, Cella, &
Arnold, 2005; Wild et al., 2005).
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Table 1:
PROMIS Social Function: Ability to Participate in Social Roles and Activities (10-item Short
Form, English Version)a

Ceiling effect
(% “Never”)
32.1

Floor effect
(% “Always”)
7.3

I have trouble doing all of the activities with
friends that I want to do
I have to limit social activities outside of my home

31.8

7.8

34.6

8.3

I am limited in doing my work (include work at
home)
I have trouble keeping up with my work
responsibilities (include work at home)
I have trouble doing all of the family activities that
I want to do
I have trouble doing all of the activities with
friends that are really important to me
I have to limit social activities at home

34.2

8.6

33.8

8.3

33.4

7.6

35.9

7.4

39.5

6.5

I have to limit my regular family activities

40.8

5.6

I have trouble keeping up with my family
responsibilities

41.6

5.5

I have to limit the things I do for fun with others

a

This custom 10-item short form was created for this project, prior to the creation of the current PROMIS
4-, 6- and 8-item short forms (Hahn et al., 2014).
Items are listed in order of administration.
Response scale for all items: never = 5, rarely = 4, sometimes = 3, often = 2, always = 1 (often was
changed to usually in a later version of the items; Hahn et al., 2014)

Differential Item Functioning (DIF) hypotheses
DIF hypotheses were generated by asking a panel of content experts to indicate whether
they expected DIF to be present, and the direction of that DIF, with respect to several
comparison groups: gender, age, race/ethnicity, language, education, and diagnosis. A
definition of DIF was provided, and the following instructions related to hypothesis
generation were given:
Differential item functioning means that individuals in groups with the same underlying trait (state) level will have different probabilities of endorsing an item. Put another way, reporting limitations in social function, e.g., limited social activities outside
the home, should depend only on the level of the trait (state), e.g., level of social
functioning, and not on membership in a group, e.g., male or female. Very specifically, randomly selected persons from each of the two groups (e.g., males and females)
who are at the same (e.g., low) level of social functioning should have the same like-
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lihood of reporting “limited social activities outside the home.” If it is theorized that
reporting limitations in social function could depend to some extent on gender group
membership, it would be hypothesized that the item has gender DIF.
The social function items were reviewed qualitatively by nine content experts regarding
potential sources of DIF. Four members of this panel were clinical or counseling psychologists, three were public health professionals, one was a gerontologist, and one was
a health behavior methodologist. The experts were asked to rate individually each of the
10 items with respect to gender, age, race/ethnicity, language, education, and diagnosis.
Their summarized ratings provided this study’s DIF hypotheses, in terms of both presence and direction of DIF. The goal was to identify items that might have a different
meaning or not be understood well or equivalently by individual members of any of the
groups referenced. A grid containing a row for each of the 10 items and separate columns for each of the referenced groups was distributed to the experts for completion in
order to facilitate their ratings.

Psychometric and statistical analyses
Social Function: Ability-SF10 uses a five-point Likert-type “never to always” response
option set. Item responses are scored as follows: always (1), often (2), sometimes (3),
rarely (4), and never (5). Although all items are framed using language such as “I have
trouble” or “I have to limit,” higher scores indicate a greater ability to participate in
social roles and activities. IRT-based Bayesian expected a posteriori (EAP) estimation
response pattern scoring was conducted for the scale, employing previously established
item parameters derived from the original Social Function: Ability item bank (Hahn et
al., 2014). The two-parameter graded response model (GRM) was used for item calibration (Samejima, 1969). Social Function: Ability uses a T-score metric (mean = 50; standard deviation = 10; Hahn et al., 2014). The IRT software package IRTPRO was used for
IRT-based scoring (Cai, Thissen, & du Toit, 2011).
Frequency distributions were evaluated for each item for range and completeness of
category responses and for potential ceiling and floor effects. Internal consistency reliability was estimated using Cronbach’s coefficient alpha (Nunnally & Bernstein, 1994).
Reliability evidence was sought to support the use of Social Function: Ability-SF10 in
this cancer patient sample for making appropriate group and individual case comparisons
based on scale performance differences. Previous dimensionality assessments of Social
Function: Ability included conducting an exploratory factor analysis (EFA) on one half
of a randomly split sample and a confirmatory factor analysis (CFA) on the other half of
the sample (Hahn et al., 2014). Findings from those complementary analyses supported
the essential unidimensionality of Social Function: Ability required for DIF analyses,
with the EFA displaying a dominant first factor, the single-factor CFA showing good
model fit, and no residual correlations from the CFA analysis meeting or exceeding the
0.20 criterion for local dependence (Hahn et al., 2014). New dimensionality assessments
were conducted with this study’s cancer patient sample to confirm previous dimensionality findings and to provide additional support for Social Function: Ability-SF10’s unidimensionality. Single-factor CFAs were conducted in LISREL using polychoric correla-
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tions and diagonally weighted least squares estimation (Joreskog & Sorbom, 2006). The
following criteria were identified as representing “good” model fit: comparative fit index
(CFI) > 0.95; non-normed fit index (NNFI) > 0.95; root mean square error of approximation (RMSEA) < 0.08; standardized root mean square residual (SRMR) < 1.0. Residual
correlations meeting or exceeding a 0.20 criterion indicated inter-item local dependence.
Analyses to evaluate criterion-related validity (Scientific Advisory Committee of the
Medical Outcomes Trust et al., 2002) of Social Function: Ability-SF10 were conducted
using Pearson correlations with PROMIS measures of physical function, sleep disturbance, anxiety, depression, fatigue, and pain interference.
DIF analysis was implemented to assess psychometric measurement equivalence
(Camilli & Shepard, 1994; Holland & Wainer, 1993; Teresi, 2006; van de Vijver &
Kwok, 1997). DIF was evaluated in a two-step process: Step One – detection, and Step
Two – impact. Step One of the DIF analysis (detection) was to identify whether any
Social Function: Ability-SF10 items displayed DIF by 18 sample characteristic groupings, e.g., gender, age. To conduct a DIF analysis, the minimum sample size for each
DIF subgroup was set at n = 200. A novel hybrid “logistic ordinal regression (LOR)plus-IRT” approach to DIF detection was implemented, using both a standard criterion
and a more conservative sensitivity criterion. The DIF method uses an IRT-derived ability score for the LOR modeling, rather than the traditionally modeled summed-score
ability term (Choi, Gibbons, & Crane, 2011). For standard DIF detection, a liberal
McFadden pseudo-R2 (McFadden, 1974) change criterion of 0.010 was used (see, for
example, the McFadden pseudo-R2 change criterion of 0.020 used by Paz and colleagues,
2013). For sensitivity DIF detection, to increase the ability to detect potential item bias,
this criterion was then lowered by half to 0.005. LOR-based DIF detection employed
model comparisons to identify DIF. Three relevant models were involved: Model 1,
which used only ability to predict item performance; Model 2, which used ability plus
group status (e.g., cancer stage) to predict item performance; and Model 3, which used
ability, group status, and the ability-by-group status interaction to predict item performance. When comparing Models 1 vs. 2, if the McFadden pseudo-R2 change criterion
was met, uniform DIF was considered to be present (i.e., the biasing effect was constant
across varying trait levels). If the McFadden pseudo-R2 change criterion was met when
comparing Models 2 vs. 3, non-uniform DIF was considered present (i.e., the biasing
effect varied conditional on trait level). Thus, the use of logistic ordinal regression, a
widely recommended DIF methodology, provided a flexible and comprehensive approach to DIF detection (Camilli & Shepard, 1994; Zumbo, 1999). It allowed for (a) the
incorporation of IRT-derived ability estimates that were “purified” or adjusted in real
time for any DIF items identified during the analytic process, (b) the addition of regression model terms (independent variables) that could identify both uniform (significant
group status term) and non-uniform (significant ability-by-group status term) DIF, and
(c) access to a wide-ranging set of accompanying model statistics and measures to address questions of statistical significance (e.g., chi-squared-based p values) and effect
size (e.g., model change in regression beta coefficient and pseudo-R2).
Step Two of the DIF analysis (impact) involved conducting score difference analyses to
evaluate the impact of identified DIF on Social Function: Ability-SF10 total scores. A
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series of analyses were conducted, comparing unadjusted or “initial” Social Function:
Ability-SF10 scores to DIF-adjusted or “purified” Social Function: Ability-SF10 scores.
Unadjusted initial scores were based on the use of a common-across-groups set of item
parameters for all items, while DIF-adjusted purified scores were based on the use of (a)
common-across-groups item parameters for all non-DIF items and (b) group-specific
item parameters for DIF-identified items. DIF impact evidence included: 1) Pearson
correlation (initial vs. purified theta scores); 2) a median theta standard error (SE) assessment (the number and percentage of individual difference scores, i.e., initial theta
minus purified theta that exceeded initial theta’s median SE; 3) an individual theta score
SE assessment (the number and percentage of individual difference scores that exceeded
initial individual theta score SEs); and 4) a comparison of Cohen’s d group factor effect
sizes across competing analyses of variance (ANOVA; i.e., initial theta scores by group
factor vs. purified theta scores by group factor; Cook et al., 2011). The R package lordif
(Choi, Gibbons, & Crane, 2012) and the statistical program SPSS (IBM Corporation,
2013) were used for conducting the DIF detection and impact analyses.

Results
Study participants
Over 5,000 people with diverse cancer diagnoses participated in the study and provided
responses to Social Function: Ability-SF10 (see Table 2). There were fewer men than
women, 40 % were age 65 or older, 42 % were non-Hispanic White, and 36 % had an
educational attainment of High School or lower. The majority completed the questionnaire on paper in English without assistance. A small proportion of participants (< 2 %)
completed the questionnaire by telephone interview.

Distributional, reliability, dimensionality, and validity analyses
All five response choices were observed (always to never) across all items of Social
Function: Ability-SF10. About one-third of the responses for each item were never,
indicating a report of no limitations in specific aspects of the ability to participate in
social roles and activities (see Table 1). A total of 1,041 respondents (20 %) reported no
limitations for all 10 Social Function: Ability-SF10 items, and 2 % (n = 123) reported
that they always have limitations in all 10 items. The never-limited respondents plus the
always-limited respondents (total n = 1,164) are referred to below as “extreme-score”
respondents.
Social Function: Ability-SF10 exhibited excellent internal consistency reliability
(Cronbach’s coefficient alpha = 0.98); no item deletion improved alpha. Excluding extreme-score respondents for the internal consistency reliability analysis, Social Function:
Ability-SF10 continued to exhibit excellent internal consistency reliability (alpha = .96);
again, no item deletion improved alpha.
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Table 2:
Sociodemographic and Clinical Characteristics of Study Participants (n = 5,301)

Gender
Female
Male
missing
Age at Cancer Diagnosis
21-49
50-64
65-84
missing
Ethnicity, Race
Non-Hispanic White
Non-Hispanic Black
Non-Hispanic Asian/Pacific Islander
Hispanic, any race
Other
missing
Survey Language
Chinese
English
Spanish
Highest Education
< High School
High School Diploma or GED
Some college
College degree
Advanced degree
missing
Cancer Diagnosis
Breast
Prostate
Colorectal
Lung
Non-Hodgkin’s Lymphoma
Uterine
Cervical
missing
Help Answering Survey Questions
I answered all of the questions with no help
My parent, guardian, spouse, child or significant
other helped me with some or all of the questions
missing

3,134 (59.1 %)
2,133 (40.2 %)
34 (0.6 %)
1,177 (22.2 %)
1,947 (36.7 %)
2,143 (40.4 %)
34 (0.6 %)
2,203 (41.6 %)
1,081 (20.4 %)
879 (16.6 %)
1,006 (19.0 %)
128 (2.4 %)
4 (0.1 %)
136 (2.6 %)
4,843 (91.4 %)
322 (6.1 %)
923 (17.4 %)
1,012 (19.1 %)
1,714 (32.3 %)
957 (18.1 %)
627 (11.8 %)
68 (1.3 %)
1,586 (29.9 %)
1,126 (21.2 %)
896 (16.9 %)
684 (12.9 %)
445 (8.4 %)
382 (7.2 %)
148 (2.8 %)
34 (0.6 %)
4,421 (83.4 %)
744 (14.0 %)
136 (2.6 %)
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Results from the single-factor CFAs confirmed the previous finding of essential unidimensionality in the Social Function: Ability item bank (Hahn et al., 2014). In this study’s
Social Function: Ability-SF10 CFA analysis, factor loadings ranged from 0.91 to 0.95;
overall model fit statistics suggested acceptable-to-good fit (CFI = 0.99, NNFI = 0.99,
RMSEA = 0.097, SRMR = 0.025); and no residual correlations met or exceeded the 0.20
criterion for local dependence. Excluding extreme-score respondents from the Social
Function: Ability-SF10 CFA analysis, factor loadings ranged from 0.83 to 0.92; overall
model fit statistics continued to suggest acceptable-to-good fit (CFI = 0.98, NNFI = 0.98,
RMSEA = 0.119, SRMR = 0.045); and, again, no residual correlations met or exceeded
the 0.20 criterion for local dependence.
In the validity analyses, Pearson correlations between Social Function: Ability-SF10 and
a set of six related PROMIS measures ranged from -0.784 to 0.765, with the following
individual correlations providing specific evidence of Social Function: Ability-SF10’s
criterion-related validity: physical function (r = 0.765), sleep disturbance (r = -0.495),
emotional distress-anxiety (r = -0.614), emotional distress-depression (r = -0.635), fatigue (r = -0.784), and pain interference (r = -0.679). Excluding extreme-score respondents from the Social Function: Ability-SF10 validity analysis, Pearson correlations between Social Function: Ability-SF10 and the set of six PROMIS measures ranged from
-0.705 to 0.689, with the following individual correlations continuing to provide specific
evidence of Social Function: Ability-SF10’s criterion-related validity: physical function
(r = 0.689), sleep disturbance (r = -0.400), emotional distress-anxiety (r = -0.504), emotional distress-depression (r = -0.534), fatigue (r = -0.705), and pain interference (r =
-0.595).

DIF hypotheses
Hypotheses proposed by the expert panel are briefly summarized in Table 3. Gender-DIF
hypotheses were that women (for reasons unrelated to social function) will tend to report
more trouble doing all the family activities, doing all the activities with friends, and
keeping up with family responsibilities; and will tend to report greater limitations doing
fun things, doing social activities outside the home, and doing work, including work at
home. Directional age-DIF was hypothesized for all items except for one (limit social
activities at home), suggesting that older individuals will be more likely to report more
trouble or limitation than younger individuals. Race/ethnicity-DIF was posited for four
items suggesting that at the same level of social function, Asians and Hispanics would be
more likely than other groups to report trouble keeping up with family responsibilities,
Asians would be more likely to report greater limitation with doing fun things with others, and Hispanics would be more likely to report greater limitation with social activities
as well as more trouble doing all of the family activities. Language-DIF hypotheses were
not posited for any of the items. Education-DIF was posited for one item suggesting that
individuals with higher levels of education will be likely to report more trouble doing
activities with friends than those with lower levels of education.

Male
(n = 2,133)

21 to <65
(n = 3,124)

NonHispanic
White
(n = 2,203)

English
(n = 4,843)

Yes
(n = 3,736)

H.S. or less
(n = 1,935)

<$60,000
(n = 2,650)

<$20,000
(n = 1,184)

0 or 1
(n = 2,497)

Breast
(n = 1,586)

Stage 1
(n = 712)

Age at
diagnosis

Ethnicity,
Race

Language

Born in US

Highest
Education

Income 1

Income 2

Comorbidity

Cancer

Breast cancer
by stage

Stage 2
(n = 572)

Colorectal
(n = 896)

2 or more
(n = 2,804)

$20,000+
(n = 3,210)

$60,000+
(n = 1,744)

Some
college or
more
(n = 3,298)

No
(n = 1,518)

Spanish
(n = 322)

NonHispanic
Black
(n = 1,081)

65 or older
(n = 2,143)

Female
(n = 3,134)

Lung
(n = 684)

Hispanic
(n = 1,006)

NHL
(n = 445)

NonHispanic
Chinese
(n = 314)

Prostate
(n = 1,126)

NonHispanic
Filipino
(n = 248)

Uterus
(n = 382)

Subgroup 1 Subgroup 2 Subgroup 3 Subgroup 4 Subgroup 5 Subgroup 6

Gender

Factor

Higher educated will report
more limitations on 1 item

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

Chinese and/or Hispanics will
report more limitations on 4
items
No items will have DIF

0 items

0 items

continued

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

# DIF Items # DIF Items
(standard (sensitivity
criterion)b criterion)c

Older people will report more
limitations on most items

Women will report more
limitations on most items

DIF Hypothesisa

Table 3:
Planned Comparisons and Hypothesized Differential Item Functioning (DIF)
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Breast
(n = 712)

Breast
(n = 572)

Yes
(n = 1,020)

Yes
(n = 1,013)

No
(n = 4,421)

Stage 1 by
cancer

Stage 2 by
cancer

Depressione

Anxietyf

Help
answering
questions

Some or all
(n = 744)

No
(n = 4,105)

No
(n = 4,080)

Colorectal
(n = 225)

Prostate
(n = 617)

Uterus
(n = 290)

DIF Hypothesisa

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

0 items

1 itemd

0 items

0 items

# DIF Items # DIF Items
(standard (sensitivity
criterion)b criterion)c

c

b

See text for description of how hypotheses were generated and which items were hypothesized to have DIF.
McFadden pseudo-R2 change of 0.01 or greater
McFadden pseudo-R2 change of 0.005 or greater
d
“I have trouble keeping up with my family responsibilities” was flagged for DIF in only one of the 18 sample characteristic comparisons
(Stage 1 by cancer type: breast vs. prostate vs. uterus)
e
“Has a doctor ever told you that you had depression?”
f
“Has a doctor ever told you that you had anxiety?”

a

Stage 2
(n = 617)

Stage 1
(n = 273)

Prostate
cancer by
stage
Prostate
(n = 273)

Stage 3
(n = 278)

Stage 2
(n = 225)

Subgroup 1 Subgroup 2 Subgroup 3 Subgroup 4 Subgroup 5 Subgroup 6

Colorectal
cancer by
stage

Factor
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Psychometric analyses: DIF detection and impact
DIF was evaluated for all five factors reviewed by the expert panel and for 13 additional
factors. Using the study’s standard DIF criterion (a McFadden pseudo-R2 change of 0.01
or greater), none of the Social Function: Ability-SF10 items were flagged for DIF in any
of the 18 sample characteristic comparisons (see Table 3). Using the study’s sensitivity
DIF criterion (a McFadden pseudo-R2 change of 0.005 or greater), only one item (“I have
trouble keeping up with my family responsibilities”) was flagged for DIF in only one of
the 18 sample characteristic comparisons (Stage 1 by cancer type: breast [n = 712] vs.
prostate [n = 273] vs. uterus [n = 290]).
DIF impact analyses involving this one flagged item indicated a trivial impact. The Pearson correlation of initial vs. purified theta scores was r = 0.99; 0.08 % (n = 1) of individual difference scores (initial theta minus purified theta; mean = -0.03, SD = .06) exceeded initial theta’s median SE of 0.173; 0 % (n = 0) of individual difference scores exceeded initial individual theta score SEs; and Cohen’s d effect sizes (initial theta scores by
Stage 1 cancer type vs. purified theta scores by Stage 1 cancer type) differed minimally:
Stage 1 breast vs. prostate (0.39 vs. 0.39); Stage 1 breast vs. uterus (0.10 vs. 0.12); Stage
1 prostate vs. uterus (0.28 vs. 0.26). No other DIF impact analyses were conducted because no other items were flagged for DIF, either in standard or sensitivity DIF detection
analyses.

Discussion
To our knowledge, this was the first study to measure social function in people with
cancer across three languages: English, Spanish, and Chinese. Comparisons of level of
social function and of item response characteristics were conducted on the PROMIS
Social Function 10-item Ability short form. Over 5,000 people with diverse cancer diagnoses participated in the study; the majority (91 %) completed the questionnaires in
English. Many respondents (20 %) reported no limitations in social function and a few (2
%) reported extreme limitations. The social function short form exhibited excellent internal consistency reliability and essential unidimensionality, with and without the extreme-score respondents, providing evidence that the scale’s use in this cancer patient
sample was of sufficient reliability to allow appropriate group and individual comparisons based on scale performance differences. As with any assessment of self-reported
health, measurement of individual-level change should be performed with careful attention paid to the accumulation of error over time (Donaldson, 2008; McHorney & Tarlov,
1995; Ware, Brook, Davies, & Lohr, 1981). Criterion-related validity was also supported.
Although an expert panel proposed that many of the 10 items might exhibit measurement
bias, or DIF, based on gender, age, race/ethnicity, and/or education, no DIF was detected
using state-of-the-science methods. Across 18 different sample characteristic groupings,
no items were flagged for DIF using the study’s prespecified DIF criterion, and only one
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item in one sample characteristic comparison was flagged for DIF using a sensitivity DIF
criterion. This item’s flagged DIF had only a trivial impact on estimation of scores.
Having culturally relevant, linguistically equivalent and psychometrically sound patientreported measures in multiple languages helps to overcome some common barriers to
including underrepresented groups in research and to conducting cross-cultural research
(Stewart & Napoles-Springer, 2000). This will permit better examination of cultural
differences in patient-reported outcomes and health disparities among vulnerable populations. In particular, there is a need for standardized measures of social health and participation that are applicable to a broad range of conditions and clinical settings (Whiteneck,
2010). The use of common indicators of social health will facilitate measurement consistency and comparison across studies and populations, and should enhance understanding of how these variables relate to other aspects of health.
Social function measures are especially important in cancer since the disease and its
treatment can affect the quality of marital relationships, parental responsibilities, work
abilities, and social activities (Bouknight et al., 2006; Fantoni et al., 2010; McDowell,
2006; Munir et al., 2009; Taskila et al., 2011). Optimal care for people with cancer thus
includes obtaining a complete picture of their physical and psychosocial health status
(Alfano & Rowland, 2006; Aziz, 2007a, 2007b; Bloom, Petersen, & Kang, 2007; Gotay
& Muraoka, 1998; Hewitt, Greenfield, Stovall, Institute of Medicine [U.S.], & American
Society of Clinical Oncology, 2006; Moinpour, Donaldson, & Redman, 2007). Although
symptom status is very important, it is also important to capture the “reach” of symptoms
and toxicity effects on day-to-day functioning (Jensen, Moinpour, & Fairclough, 2012).
The diversity of social function issues during and after cancer treatment made this
study’s participants an excellent sample for evaluating the PROMIS Social Function:
Ability measure. The results from this study are consistent with prior work in non-cancer
populations (Hahn et al., 2014), and provide strong evidence that little to no DIF might
be present among populations with other chronic conditions.
There are some limitations to this study. The sample size for participants who completed
the survey in Chinese was too small to permit language DIF analysis. Although the terms
measurement equivalence, differential item functioning (DIF), and bias are used interchangeably in this article, it should be noted that they have slightly different meanings.
Typically, the term bias is reserved for findings of differential item functioning that have
been both hypothesized to show DIF and for which there is other evidence in the literature lending confirmation to the findings. Given that a large proportion of participants
(20 %) reported no limitations in social function, it would be useful to conduct additional
studies with people with more limitations.
The Medical Outcomes Trust outlined eight recommended attributes for multi-item
measures of latent traits: 1) a conceptual and measurement model, 2) reliability, 3) validity, 4) responsiveness, 5) interpretability, 6) low respondent and administrative burden, 7) alternative forms, and 8) cultural and language adaptations (Scientific Advisory
Committee of the Medical Outcomes Trust et al., 2002). The results from this study,
combined with the results from previous studies (Hahn, Cella, et al., 2010; Hahn et al.,
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2014), add to the accumulating evidence regarding the measurement properties of the
PROMIS Social Function: Ability item bank and short forms.
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