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A B S T R A C T   

Despite food insecurity (FI) being associated with eating disorders (EDs), little research has examined if ED 
screening measures perform differently in individuals with FI. This study tested whether items on the SCOFF 
performed differently as a function of FI. As many people with FI hold multiple marginalized identities, this study 
also tested if the SCOFF performs differently as a function of food-security status in individuals with different 
gender identities and different perceived weight statuses. Data were from the 2020/2021 Healthy Minds Study 
(N = 122,269). Past-year FI was established using the two-item Hunger Vital Sign. Differential item functioning 
(DIF) assessed whether SCOFF items performed differently (i.e., had different probabilities of endorsement) in 
groups of individuals with FI versus those without. Both uniform DIF (constant between-group difference in item- 
endorsement probability across ED pathology) and non-uniform DIF (variable between-group difference in item- 
endorsement probability across ED pathology) were examined. Several SCOFF items demonstrated both statis
tically significant uniform and non-uniform DIF (ps < .001), but no instances of DIF reached practical signifi
cance (as indicated by effect sizes pseudo ΔR2 ≥ 0.035; all pseudo ΔR2’s ≤ 0.006). When stratifying by gender 
identity and weight status, although most items demonstrated statistically significant DIF, only the SCOFF item 
measuring body-size perception showed practically significant non-uniform DIF for perceived weight status. 
Findings suggest the SCOFF is an appropriate screening measure for ED pathology among college students with FI 
and provide preliminary support for using the SCOFF in individuals with FI and certain marginalized identities.   

1. Introduction 

Food insecurity (FI) refers to a lack of reliable, adequate access to 
safe foods (McIntyre & Rondeau, 2009). College students may be 
particularly vulnerable due to limited financial resources and challenges 
balancing paid versus educational opportunities (e.g., Christensen et al., 
2021; Payne-Sturges et al., 2018). A review of FI prevalence among U.S. 
college students suggested that approximately one out of every two 
students may be considered food insecure (Nazmi et al., 2019). Adults 
with FI may be more likely to present with elevated eating-disorder (ED) 
pathology than those without FI (Hazzard et al., 2020). The FI/ED 
relationship has also been repeatedly observed in college students (e.g., 
Barry et al., 2021; Christensen et al., 2021; El Zein et al., 2017; El Zein 
et al., 2019; Royer et al., 2021), even after accounting for internalizing 

symptoms that contribute to ED pathology (Zickgraf et al., 2022). Risk 
for binge eating generally (Hazzard et al., 2022; Hooper et al., 2022) and 
for bulimia nervosa (i.e., a pattern of binge eating and compensatory 
behaviors accompanied by body-image concerns) may be particularly 
strongly tied to FI (Christensen et al., 2021; Lydecker & Grilo, 2019). 

As young adults with a FI history often demonstrate elevated ED 
pathology (Darling et al., 2017), it is essential to establish whether 
existing ED screening measures can accurately assess ED symptoms in 
the context of FI in young adults. Attending to how ED measures perform 
in individuals with FI is especially important, given that certain be
haviors may look similar in disordered eating and FI, despite distinct 
underlying functions (Christensen et al., 2022). For example, meal 
skipping or reducing intake may occur both in FI due to low food 
availability (Richards et al., 2023) and in EDs due body weight/shape 

* Corresponding author at: 1415 Jayhawk Boulevard, Lawrence, KS 66045, USA. 
E-mail address: brichson@ku.edu (B.N. Richson).  

Contents lists available at ScienceDirect 

Eating Behaviors 

journal homepage: www.elsevier.com/locate/eatbeh 

https://doi.org/10.1016/j.eatbeh.2023.101743 
Received 14 November 2022; Received in revised form 5 March 2023; Accepted 24 April 2023   

mailto:brichson@ku.edu
www.sciencedirect.com/science/journal/14710153
https://www.elsevier.com/locate/eatbeh
https://doi.org/10.1016/j.eatbeh.2023.101743
https://doi.org/10.1016/j.eatbeh.2023.101743
https://doi.org/10.1016/j.eatbeh.2023.101743
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eatbeh.2023.101743&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Eating Behaviors 49 (2023) 101743

2

concerns. Similarly, cognitive dietary restraint may occur in both EDs 
and FI (Gomez & Perez, 2022). Restraint primarily resulting from FI may 
occur with the intended primary function of conserving food resources 
(Middlemass et al., 2021; Laraia, 2013), whereas ED-based definitions of 
restraint posit that the intended function is weight loss or avoiding 
weight gain (Herman & Mack, 1975). During ED screening, providers 
must be able to recognize when a student would benefit from ED re
ferrals, resources to ameliorate FI, or both. Further, ED researchers and 
clinicians alike must be mindful not to pathologize FI when interpreting 
measures. 

Minimal research has evaluated if ED measures perform differently 
as a function of FI. In the only existing study on this topic to our 
knowledge, O’Connor et al. (2022) reported that Eating Disorder Diag
nostic Scale (EDDS) items assessing 1) eating large amounts without 
physical hunger and 2) negative emotions about overeating demon
strated differential item functioning (DIF) as a function of FI. These 
items were more likely to be endorsed given FI and low ED pathology but 
less likely to be endorsed given FI and high ED pathology. In contrast, 
DIF was not indicated on an abbreviated Eating Disorder Examination- 
Questionnaire (EDE-Q). Results provide preliminary evidence that the 
endorsement of certain ED symptoms in the context of FI may not lend 
itself to intuitive conclusions about level of ED pathology. 

A commonly used screening measure for EDs is the SCOFF (Morgan 
et al., 2000), a five-item measure with good sensitivity and specificity 
for detecting EDs. The SCOFF items are intended to measure 1) self- 
induced vomiting, 2) concern about losing control over eating, 3) 
weight loss, 4) self-perception as ‘too fat’, and 5) food ‘dominating’ life. 
In a German population sample of teens and adults, the SCOFF item 
assessing food dominating one’s life performed differently by socio
economic status, although modeling group difference in performance on 
this item did not significantly improve fit (Thielemann et al., 2018). As 
FI is often associated with lower socioeconomic status (Bove & Olson, 
2006; Flores & Amiri, 2019), findings serve as preliminary evidence to 
support examining the SCOFF for DIF by food-security status. The 
SCOFF total score is suggested as a cutoff to determine likelihood of 
having an ED (Mond et al., 2008), so it is essential to understand if the 
total can be interpreted similarly in the context of FI. 

Additional factors or identities could intersect with FI to influence 
how ED measures perform in certain groups. One such factor may be 
gender identity. SCOFF items measuring concern about loss-of-control 
eating and believing one is too fat demonstrated moderate-to-large 
DIF by gender in a sample of high school students (such that male- 
identifying students were less likely to endorse both items, ED pathol
ogy being equal) (Bean, 2019). Evaluating measure performance in 
people with marginalized gender identities (e.g., transgender, non- 
binary, or genderqueer people) is especially important, as people in 
these groups are at increased risk for EDs (Diemer et al., 2015; Simone 
et al., 2022), present with greater rates of FI (Arikawa et al., 2021; 
Linsenmeyer et al., 2021), and are more prone to socioeconomic factors 
associated with FI (e.g., housing instability, unemployment) (James 
et al., 2016). ED measure items may perform differently in people with 
marginalized gender identities due to ED behaviors being potentially 
driven by desire for gender congruence. Individuals might restrict to 
outwardly appear more consistent with gender identity or to align with 
gender-based eating stereotypes (Cusack et al., 2022; Romito et al., 
2021), potentially leading to purging behaviors, weight loss, and/or 
binge eating. Item performance differences may then be compounded by 
FI; symptoms (such as those measured by the SCOFF) may occur due to 
desire for gender congruence and resource conservation. The combina
tion of gender identity and food FI may translate to differences in the 
likelihood of endorsing a given item assessing eating pathology. Item 
performance differences may be related to these factors as opposed to 
level of eating pathology (as intended by measures of eating pathology). 

Individuals with marginalized gender identities experience barriers 
to community engagement (Mitchell & Soria, 2019) and to engaging 
with resources intended to alleviate socioeconomic stressors, such as 

food pantries (DiGuiseppi et al., 2022). One study of transgender and 
gender non-conforming individuals found that greater gender-identity 
pride was significantly associated with food-pantry utilization, 
whereas minority stressors were not (Russomanno & Jabson Tree, 
2020). In qualitative research, transgender and gender-nonconforming 
individuals report barriers to food security and reticence to pursue 
food assistance (Russomanno et al., 2019). It is crucial to understand 
how ED measures perform in FI and various gender identities so that 
ideal resources can be identified when help is sought. 

Another factor that may intersect with food-security status to influ
ence ED measure performance is weight status or one’s perception of 
their weight status. For example, the extent to which one thinks about 
food may be related to being food insecure and perceiving oneself as 
overweight. Both FI and societal pressures to lose weight could increase 
concern about food and/or loss-of-control eating incrementally beyond 
the impact of disordered eating. Thus, FI and perceived status as over
weight could account for how an item intended to measure eating pa
thology performs, signaling differences in item endorsement probability 
that are not related to eating pathology. In contrast, endorsement of food 
concern or loss-of-control concern may be more accounted for by 
disordered eating if individuals are food secure and do not perceive 
themselves as higher weight. Individuals who perceive themselves as 
having higher weight may experience internalized weight stigma 
(Mensinger et al., 2018), which could influence one’s self-perception of 
eating behaviors/cognitions as ‘disordered’ versus socially encouraged. 
A positive relationship between FI severity and internalized weight 
stigma has been reported (Becker et al., 2017). The FI/weight status 
relationship is more complicated, with one meta-analysis indicating 
that, while FI is associated with risk of higher weight status, severe FI 
may be associated with being underweight (Moradi et al., 2019). The 
relationship between FI and one’s perception of their weight status may 
be particularly complicated given that FI is associated with stigma 
(Pineau et al., 2021), whereas weight loss is often viewed positively in 
society and even by individuals with FI-induced weight loss (Taylor 
et al., 2020). ED assessment research with attention to FI and one’s 
thoughts about their weight status is needed, as both FI and weight 
status are associated with experiencing stigma and marginalization 
(Becker et al., 2021). 

1.1. Purpose and hypotheses 

Despite the SCOFF being one of the most widely used screeners for 
EDs, it is unknown if the SCOFF items perform similarly in individuals 
with FI compared to those without. Items assessing worry about eating 
or thinking about food may logically perform differently when FI is 
present. Further, it is unclear if the SCOFF may perform differently as a 
function of the intersection of FI and other identities (i.e., inter
sectionality; Crenshaw, 1989). Our study has two aims. First, we report 
on the DIF of the SCOFF as a function of food-security status. We also 
report separate DIF results by food-security status in gender identity 
groups (cisgender or transgender/gender diverse) and in perceived 
weight status groups (perceive self as overweight or do not perceive self 
as overweight) to examine these factors’ intersection with FI. Based on 
results from Thielemann et al. (2018) and O’Connor et al. (2022), we 
hypothesized that DIF of the SCOFF would be indicated as a function of 
FI. In other words, we hypothesized that SCOFF items may have 
different probabilities of endorsement in those with food security versus 
those without at a given equivalent level of eating pathology. We had no 
a priori hypotheses for which SCOFF items might demonstrate DIF. We 
also had no a priori hypotheses pertaining to if DIF would be indicated 
for results reported by gender identity and/or perceived weight status. 
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2. Method 

2.1. Participants and procedure 

Participants were undergraduate or graduate students ≥18 years of 
age (N = 122,269) from higher education institutions that participated 
in the Healthy Minds Study annual web survey during the 2020/2021 
academic year (Table 1). Institutional Review Board approval of the 
Healthy Minds Study occurred at participating institutions. Participants 
provided informed consent as part of the Healthy Minds Study web 
survey and could skip questions or stop participating anytime. Partici
pants responded to demographic questions and questions about mental 
health domains/services. Only data from core Healthy Minds Study 
questions (not optional elective questions) were used. Data are available 
upon request to the Healthy Minds Study data team. 

2.2. Measures 

2.2.1. Demographics 
Participants indicated their age, race/ethnicity, gender identity, and 

sexual orientation. The question “What is your gender identity?” pro
vided the following response options, from which more than one could 
be selected, and an additional option to self-identify a different gender 
identity: male, female, trans male/trans man, trans female/trans 

woman, genderqueer/gender non-conforming, gender non-binary. To 
allow appropriately powered comparison groups, gender identity groups 
for DIF analyses consisted of: cisgender women, cisgender men, and 
transgender or gender-diverse people. 

2.2.2. SCOFF (Morgan et al., 2000) 
The SCOFF is a five-item screening measure for EDs evaluating self- 

induced vomiting, loss of control over eating, weight loss, feeling fat, 
and perceived centrality of food to life. Items are scored as Yes = 1 or No 
= 0, with total scores ≥2 considered to indicate a probable ED (Mond 
et al., 2008). A meta-analysis found the measure demonstrated high 
sensitivity (0.86) and specificity (0.83) across studies (Kutz et al., 2020). 

2.2.3. Hunger Vital Sign (Hager et al., 2010) 
The Hunger Vital Sign is a two-item measure based on the USDA 

Food Security Survey Module assessing past-year FI. When referring to 
the grouping variable intended to assess FI in the current study, we use 
the phrasing “food-security status” intentionally to be consistent with 
how this ‘status’ tends to be referred to in a public health context by the 
U.S. Department of Agriculture (USDA). Specifically, the USDA refers to 
a range of food security ranging from very low food security to high food 
security, rather than severe FI to absence of FI, for example. 

Respondents were considered food insecure if they answered “often 
true” or “sometimes true” to at least one of two items: “Within the past 12 
months we worried whether our food would run out before we got money to 
buy more” or “Within the past 12 months the food we bought just didn’t last 
and we didn’t have money to get more.” The Hunger Vital Sign has 
demonstrated adequate convergent validity, sensitivity, and specificity 
(Hager et al., 2010). 

2.2.4. Perceived weight status 
To assess perception of one’s weight status, participants responded to 

the prompt “I think I am…” with the response options: very under
weight, somewhat underweight, normal weight, somewhat overweight, 
very overweight. For analyses, responses were dichotomized. “Under
weight,” “somewhat underweight,” or “normal weight” responses were 
coded as “no” to reflect not perceiving oneself as overweight, whereas 
“somewhat overweight” or “very overweight” responses were coded as 
“yes” to reflect perceiving oneself as overweight. 

2.3. Statistical analyses 

Via the lordif R package (Choi et al., 2011), DIF analyses examined 
whether endorsement of each SCOFF item, at a given level of overall ED 
pathology, differed as a function of (a) food-security status, (b) food- 
security status and gender identity, and (c) food-security status and 
perceived weight status. The package employs a combined ordinal lo
gistic regression/item response theory (IRT) method. Levels of the un
derlying latent construct (‘theta’ in IRT) measured by items serve as the 
point of comparison for DIF (here, level of ED pathology), rather than 
observed measure total scores. 

Three ordinal logistic regression models examined the current 
study’s item response predictors of interest. The first included latent 
level of ED pathology (theta) (Model 1). Second, food-security status (a 
dichotomous grouping variable) was added (Model 2). Finally, the 
interaction between ED pathology (theta) and food-security status was 
added (Model 3). 

To determine the potential pattern of DIF, we evaluated both uni
form and non-uniform DIF, consistent with DIF analysis recommenda
tions (Zumbo, 1999). Here, uniform DIF would indicate invariable item- 
level bias within each food-security status group across the full latent 
spectrum of ED pathology, whereas non-uniform DIF would indicate 
item-level bias within each food-security status group that varies based 
on degree of ED pathology. A significant likelihood ratio χ2 difference 
test comparing fit between Models 1 and 2 indicated uniform DIF. 
Likewise, a significant likelihood ratio χ2 difference test comparing fit 

Table 1 
Sample sociodemographic characteristics.  

Characteristic M (SD) or n (%) 

Age (in years) 23.68 (7.31) 
Elevated eating disorder riska 34,730 (28.4 %) 
Food insecureb 33,772 (27.6 %) 
Perceives self as higher weight 59,534 (48.7 %) 
Racial-ethnic identification  

Non-Hispanic White 73,284 (59.9 %) 
Non-Hispanic Black 11,211 (9.2 %) 
Hispanic/Latin 12,173 (10.0 %) 
Asian/Asian-American 14,114 (11.5 %) 
Native Hawaiian/Pacific Islander 168 (0.1 %) 
American Indian/Alaskan Native 302 (0.2 %) 
Middle Eastern/Arab/Arab American 2321 (1.9 %) 
Multiracial or a race/ethnicity not listed 8275 (6.8 %) 
Missing 421 (0.3 %) 

Sex at birth  
Female 87,753 (71.8 %) 
Male 34,351 (28.1 %) 
Intersex 46 (0.1 %) 
Missing 119 (0.1 %) 

Gender identity  
Cisgender man 33,356 (27.3 %) 
Cisgender woman 83,968 (68.7 %) 
Transgender or gender-diverse personc 3519 (2.8 %) 
Transgender man 548 (0.4 %) 
Transgender woman 230 (0.2 %) 
Gender queer/non-conforming/non-binary 2355 (1.9 %) 
Self-identified a different gender identity 386 (0.3 %) 
Missing 1426 (1.2 %) 

Sexual orientation  
Heterosexual/straight 92,353 (75.5 %) 
Gay/lesbian 4756 (3.9 %) 
Bisexual 13,754 (11.2 %) 
Questioning 3436 (2.8 %) 
Queer only 2316 (1.9 %) 
Other 2804 (2.3 %) 
Missing 2850 (2.3 %) 

Note. Percentages and counts represent observed data. 
a Elevated eating disorder risk operationalized as SCOFF score ≥ 2. 
b Food insecurity operationalized as responding “sometimes” or “often” to at 

least one item on the Hunger Vital Sign. 
c Transgender, non-binary, and gender-diverse participants were combined 

for DIF analyses due to insufficient cell sizes to examine DIF by food security and 
transgender identity. 
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between Models 2 and 3 indicated non-uniform DIF. Consistent with 
best practices, the threshold for what was considered a statistically 
significant likelihood ratio χ2 difference test was α = 0.01 to ensure a 
stringent approach that accounts for conducting numerous statistical 
comparisons (Zumbo, 1999). 

We were interested in not only the statistical significance of DIF re
sults, but also the practical significance of DIF results—indicated by 
effect sizes—considering that statistically significant DIF may reflect 
differences that are not necessarily practically meaningful (Crane et al., 
2007). Effect sizes were presented as changes in pseudo R2 between each 
step, which are classified as negligible (pseudo ΔR2 < 0.035), moderate 
(pseudo ΔR2 ≥ 0.035 and <0.070), or large (pseudo ΔR2 ≥ 0.070) 
(Jodoin & Gierl, 2001). We used McFadden’s pseudo R2, which is 
preferable for logistic regression and is also relatively independent from 
the base rate of the outcome (Menard, 2000). To conclude that either 
uniform or non-uniform DIF is present, thresholds for statistical signif
icance (p < .01) and practical significance (pseudo ΔR2 ≥ 0.035) should 
be met for that type of DIF (Gadermann et al., 2018; Jodoin & Gierl, 
2001). For examination of DIF by food-security status and gender 
identity, and by food-security status and perceived weight status, 
omnibus comparisons in the full sample were conducted first; items 
demonstrating statistically and practically significant uniform or non- 
uniform DIF in omnibus comparisons were then examined for uniform 
or non-uniform DIF, respectively, in post-hoc pairwise comparisons (e. 
g., comparing cisgender female students with FI to cisgender male stu
dents with FI; comparing cisgender female students with versus without 
FI). Finally, we produced item characteristic curves (which plot the 
likelihood of item endorsement across latent levels of ED pathology) for 
items for which both statistically and practically significant DIF 
occurred. 

3. Results 

While several items indicated statistically significant DIF by food- 
security status (Table 2), by food-security status and gender identity 
(Table 3), and by food-security status and perceived weight status 
(Table 4), only one instance of practically significant DIF resulted. Re
sults indicated statistically and practically significant non-uniform DIF 

for item 4 of the SCOFF (“Do you believe yourself to be fat when others 
say you are too thin?”) by food-security status and perceived weight 
status (Table 4; Fig. 1). Post-hoc pairwise comparisons indicated that 
non-uniform DIF for item 4 was practically significant when comparing 

Table 2 
Differential item functioning (DIF) model comparisons by food-security status 
for the SCOFF.   

Uniform DIF Non-uniform DIF 

Likelihood 
ratio 
χ2 test p- 
value 

McFadden 
Pseudo 
ΔR2 

Likelihood 
ratio 
χ2 test p- 
value 

McFadden 
Pseudo 
ΔR2 

Food secure (n = 88,497) vs. food insecure (n = 33,772) 
Item 1 (“Do you ever 

make yourself sick 
because you feel 
uncomfortably full?”)  

<.001  0.0002  .11  0.0000 

Item 2 (“Do you worry 
that you have lost 
control over how 
much you eat?”)  

<.001  0.0002  <.001  0.0001 

Item 3 (“Have you 
recently lost >15 
pounds in a 3-month 
period?”)  

<.001  0.0057  <.001  0.0018 

Item 4 (“Do you believe 
yourself to be fat 
when others say you 
are too thin?”)  

<.001  0.0008  <.001  0.0006 

Item 5 (“Would you say 
that food dominates 
your life?”)  

.93  0.0000  .96  0.0000 

Note. Bold indicates statistical significance at p < .01 or practical significance at 
pseudo ΔR2 ≥ 0.035. 

Table 3 
Differential item functioning (DIF) model comparisons by food-security status 
and gender identity for the SCOFF.   

Uniform DIF Non-uniform DIF 

Likelihood 
ratio 
χ2 test p- 
value 

McFadden 
Pseudo 
ΔR2 

Likelihood 
ratio 
χ2 test p- 
value 

McFadden 
Pseudo 
ΔR2 

Food secure/cisgender man (n = 25,341) vs. food secure/cisgender woman (n =
60,028) vs. food secure/transgender or gender-diverse person (n = 2167) vs. food 
insecure/cisgender man (n = 8015) vs. food insecure/cisgender woman (n =
23,940) vs. food insecure/transgender or gender-diverse person (n = 1352) 

Item 1 (“Do you ever 
make yourself sick 
because you feel 
uncomfortably full?”)  

<.001  0.0020  .19  0.0001 

Item 2 (“Do you worry 
that you have lost 
control over how 
much you eat?”)  

<.001  0.0003  <.001  0.0003 

Item 3 (“Have you 
recently lost >15 
pounds in a 3-month 
period?”)  

<.001  0.0108  <.001  0.0032 

Item 4 (“Do you believe 
yourself to be fat 
when others say you 
are too thin?”)  

<.001  0.0032  <.001  0.0014 

Item 5 (“Would you say 
that food dominates 
your life?”)  

<.001  0.0003  <.001  0.0011 

Note. Bold indicates statistical significance at p < .01 or practical significance at 
pseudo ΔR2 

≥ 0.035. 

Table 4 
Differential item functioning (DIF) model comparisons by food-security status 
and perceived weight status for the SCOFF.   

Uniform DIF Non-uniform DIF 

Likelihood 
ratio 
χ2 test p- 
value 

McFadden 
Pseudo 
ΔR2 

Likelihood 
ratio 
χ2 test p- 
value 

McFadden 
Pseudo 
ΔR2 

Food secure/does not perceive self as higher weight (n = 48,446) vs. food secure/ 
perceives self as higher weight (n = 40,008) vs. food insecure/does not perceive self 
as higher weight (n = 14,235) vs. food insecure/perceives self as higher weight (n =
19,526) 

Item 1 (“Do you ever 
make yourself sick 
because you feel 
uncomfortably full?”)  

<.001  0.0012  .01  0.0001 

Item 2 (“Do you worry 
that you have lost 
control over how 
much you eat?”)  

<.001  0.0012  <.001  0.0047 

Item 3 (“Have you 
recently lost >15 
pounds in a 3-month 
period?”)  

<.001  0.0075  <.001  0.0135 

Item 4 (“Do you believe 
yourself to be fat 
when others say you 
are too thin?”)  

<.001  0.0043  <.001  0.0369 

Item 5 (“Would you say 
that food dominates 
your life?”)  

<.001  0.0008  <.001  0.0065 

Note. Bold indicates statistical significance at p < .01 or practical significance at 
pseudo ΔR2 

≥ 0.035. 
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food-insecure participants perceiving themselves as higher weight to 
those with food security who did not perceive themselves as higher 
weight (McFadden pseudo ΔR2 = 0.0417), as well as to those with FI 
that did not perceive themselves as higher weight (McFadden pseudo 
ΔR2 = 0.0369). Thus, compared to participants who did not perceive 
themselves as higher weight (regardless of FI), food-insecure partici
pants who perceived themselves as higher weight were more likely to 
endorse item 4 at lower levels of ED pathology but less likely to endorse 
this item at higher levels of ED pathology. 

Although pairwise comparisons did not indicate practically signifi
cant DIF for item 4 when comparing food-secure participants who 
perceived themselves as higher weight to any of the other groups 
defined by food-security status and perceived weight status, the two 
groups with higher weight perception (i.e., food-secure and food- 
insecure students perceiving themselves as higher weight) exhibited 
very similar item characteristic curves (Fig. 1), suggesting that DIF may 
be driven primarily by perceived weight status. To investigate this 
possibility, a post-hoc analysis examining DIF only by perceived weight 
status (irrespective of food-security status) was conducted. Results of 
this post-hoc analysis indicated that non-uniform DIF for item 4 of the 
SCOFF exhibited only borderline practical significance (McFadden 
pseudo ΔR2 = 0.0347). 

4. Discussion 

This study tested if items on the SCOFF performed differently (i.e., 
demonstrated DIF) as a function of FI in a large, college-student sample. 
Individuals with FI often hold multiple marginalized identities. There
fore, we also tested if DIF of any SCOFF items occurred as a function of 
(a) food-security status and gender identity, and (b) food-security status 
and perceived weight status. 

Overall, results suggest that the SCOFF is appropriate for screening 
for eating pathology in college students with and without FI. Consistent 
with our hypothesis, most SCOFF items had statistically significant DIF 
(different probabilities of endorsing an item based on food-security 
status). However, no SCOFF items reached practical significance for 
DIF, which suggests the measure can be used to screen for eating pa
thology in college students regardless of FI, as item performance 

differences do not represent practically meaningful differences. When 
considering intersectional identities, SCOFF items did not show practi
cally significant DIF for FI by gender identity. SCOFF items demon
strated non-DIF for the intersectional identity of FI by perceived weight 
status, except for one SCOFF item. The SCOFF item demonstrating 
practically significant DIF for FI by perceived weight status was “Do you 
believe yourself to be fat when others say you are too thin?”. This item 
was endorsed at a relatively more consistent rate regardless of levels of 
ED pathology for food-insecure students who perceived themselves as 
higher weight relative to students who did not perceive themselves as 
higher weight (regardless of food-security status). 

This study provides valuable information validating the use of the 
SCOFF in college students with FI, suggesting that this screening mea
sure should perform similarly in college students with FI, even when 
considering gender identity. Results largely converge with previous 
research by O’Connor et al. (2022), who found no evidence of practi
cally significant DIF in an online crowdsourced sample with versus 
without FI on the Short EDE-Q and practically significant DIF for two 
EDDS items. Although items from these ED measures have statistically 
significant DIF related to FI, most of these differences did not rise to the 
level of practical significance, suggesting these measures can be used to 
screen for eating pathology in college students with some caution. 
Consistent with our findings, researchers and clinicians should consider 
if an intersection of FI and self-perceived higher weight status is present 
before using the SCOFF. 

Results should be considered in the context of a few limitations. First, 
although the large sample size gave sufficient power to test for differ
ences between food-insecure and secure groups, this large sample size 
may have resulted in the overidentification of statistically significant 
differences (Stark et al., 2004) that did not have practical significance (i. 
e., meaningful effect sizes). Indeed, in our findings, most SCOFF items 
demonstrated statistical, but not practical, significance. Another limi
tation is the sample’s restriction to university students. Although FI is 
relatively common on university campuses, it is unclear if findings 
would generalize to the broader community of people with FI. Students 
represent a subgroup of individuals with FI, and as FI is inversely related 
to income (Walker et al., 2021), people who have the financial means to 
pursue higher education may differ in certain ways. Third, DIF analyses 

Fig. 1. Item characteristic curve for SCOFF item 
demonstrating both statistically and practically sig
nificant differential item functioning by food-security 
status and perceived weight status. 
Note. Group 1 = food secure/does not perceive self as 
higher weight; Group 2 = food secure/perceives self 
as higher weight; Group 3 = food insecure/does not 
perceive self as higher weight; Group 4 = food inse
cure/perceives self as higher weight.   
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necessitated the combination of marginalized gender identities (e.g., 
transgender, non-binary, genderqueer). As different gender identities 
may be associated with unique stressors and body-image ideals that 
drive disordered eating, findings may have differed with ability to look 
at individual gender-identity groups. 

Our study had several strengths. One advantage is the large, 
geographically and demographically diverse sample, which allowed for 
examination of important intersections of identities. This study also 
validated the performance of a common ED screener, the SCOFF, which 
is of high clinical significance for ED screening in college-health and 
primary-care settings. 

In conclusion, results from our study suggested that the SCOFF may 
be appropriately used to screen for ED risk in college students both with 
and without food security. SCOFF items performed similarly in college 
students when considering intersectionality with gender identity but not 
entirely so with perceived weight status. Future directions include 
examining whether SCOFF items demonstrate DIF by FI in other pop
ulations, including different developmental groups and adult sub
populations (e.g., veterans, racial-ethnic groups, pregnant persons). 
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