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Abstract
Debates on how sex, gender, and sexual identity relate to intimate partner 
violence (IPV) are longstanding. Yet the role that measurement plays in 
how we understand the distribution of IPV has been understudied. We 
investigated whether people respond differently to IPV items by sex and 
sexual identity and the implications this has for understanding differences in 
IPV burdens. Our sample was 2,412 randomly selected residents of Toronto, 
Canada, from the Neighborhood Effects on Health and Well-being (NEHW) 
study. IPV was measured using short forms of the Physical and Nonphysical 
Partner Abuse Scales (20 items). We evaluated the psychometric properties 
of this measure by sex and sexual identity. We examined whether 
experiences of IPV differed by sex and sexual identity (accounting for age and 
neighborhood clustering) and the impacts of accounting for latent structure 
and measurement variance. We identified differential item functioning by sex 
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for six items, mostly related to nonphysical IPV (e.g., partner jealousy). Males 
had higher probabilities of reporting five of the six items compared to females 
with the same latent IPV scores. Being female and identifying as lesbian, gay, 
or bisexual were positively associated with experiencing IPV. However, the 
association between female sex and IPV was underestimated when response 
bias was not accounted for and outcomes were dichotomized as “any IPV.” 
Common practices of assuming measurement invariance and dichotomizing 
IPV can underestimate the association between sex or gender and IPV. 
Researchers should continue to attend to gender-based and intersectional 
differences in IPV but test for measurement invariance prior to comparing 
groups and analyze scale (as opposed to binary) measures to account for 
chronicity or intensity.
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identity, health equity, Canada

Introduction

Effective prevention of intimate partner violence (IPV) requires reliable mea-
surement of this violence (Craig et al., 2008). Yet, how to measure and inter-
pret the burden of IPV has been the focus of decades-long debates. 
Measurement controversies include: the validity of different data sources 
(e.g., crime data vs. general surveys); measuring discrete incidents as opposed 
to patterns of violence; focusing on physical or sexual violence to the exclu-
sion of psychological violence; analyzing types of IPV separately; and 
whether and how intent, consequence, or severity of violence should be 
incorporated into measurement (Heise et al., 2019; Holtzworth-Munroe & 
Meehan, 2004; Johnson, 1995; Walby et al., 2017; Yakubovich et al., 2019). 
The reporting of IPV may also be biased, so that regardless of actual experi-
ences of IPV, internalized factors (e.g., normative expectations, socialized 
roles) influence people’s interpretation of their experiences, their willingness 
to report, and ultimately how they respond to different measures (Jewkes et 
al., 2015). In turn, theoretical debates persist around whether and how IPV is 
gendered, including the extent of, and differentiation in, burdens of IPV by 
sexual or gender identity (Johnson, 2011; Kimmel, 2002; Peitzmeier et al., 
2020; Straus, 2010). These measurement and theoretical issues are inextrica-
bly linked because different measurement and operationalizations of IPV 
produce different understandings of the gendered (or not) nature of this 
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violence. This study seeks to demonstrate this linkage and advance a way 
forward in these debates using a novel application of psychometric methods 
to a unique Canadian dataset on IPV.

Canada offers a useful case study for these debates, showing how different 
ways of operationalizing IPV can meaningfully impact results across the field 
(Dragiewicz & Dekeseredy, 2012). National statistics have historically relied 
on dichotomized (yes/no) items of physical and sexual IPV from the Conflict 
Tactics Scale (Straus et al., 1996) and dichotomized items of financial and 
psychological IPV (unvalidated scale) (Burczycka & Ibrahim, 2016). 
Analyses of these data have tended to dichotomously operationalize IPV (any 
IPV), finding symmetric prevalence among women and men (Lysova et al., 
2019) and a higher prevalence of IPV among lesbian, gay, or bisexual-identi-
fied people compared to heterosexual-identified people (Burczycka & 
Ibrahim, 2016). In contrast, analyses of these same data that accounted for the 
severity or patterns of violence, either by using observed data on counts or 
impacts (Lysova et al., 2019; Romans et al., 2007) or estimating underlying 
or latent patterns of IPV (Ansara & Hindin, 2010), have found that women 
experienced more intense and chronic patterns of IPV compared to men. 
These analyses, however, have not considered sexual identity nor whether the 
groups being compared have systematically different responses to IPV mea-
sures. The Canadian example thus raises critical questions around measure-
ment and analysis methods that are commonly practiced in IPV research and 
beyond (Potter et al., 2020; Yakubovich et al., 2019). This includes how fail-
ing to attend to gender-based and intersectional differences in the chronicity 
or intensity of violence, as well as willingness to report experiencing differ-
ent types of violence, may distort our understanding of IPV burdens.

Psychometric analyses can inform best practices in IPV measurement and 
operationalization but have been underused in IPV research (Ansara & 
Hindin, 2010; Martin-Fernandez et al., 2019; Wareham et al., 2021; Yount et 
al., 2014a, 2014b). Valid between-group comparisons (e.g., by sex) in IPV 
burdens require that there are no systematic differences in the ways that peo-
ple are responding to the measure; the same construct has to be measured in 
the same way among groups before we can validly compare their scores on 
that construct (Vandenberg & Lance, 2000). When such measurement invari-
ance does not hold, it means that observed differences may be due to differ-
ences in the ways that people have interpreted or responded to the items (e.g., 
due to normative expectations or socialized roles) as opposed to real differ-
ences in experiences of violence between groups. In other words, in such 
cases, measurement bias confounds true group differences in latent scores.

4 Journal of Interpersonal Violence 

Using psychometric analyses, we can consider overall measurement 
invariance based on whether items are measuring distinct dimensions of IPV 
and contributing to the latent construct(s) of IPV to a similar degree across 
groups (Vandenberg & Lance, 2000). We can also examine whether people 
from different groups with the same latent IPV scores respond in different 
ways to the items, including on an item-by-item basis—this is known as dif-
ferential item functioning (DIF) and is often not considered in scale valida-
tion (Martinkova et al., 2017; Shealy & Stout, 1993). Evidence of DIF 
demonstrates that people are responding differently to an indicator of IPV 
due to some group characteristic(s) beyond real differences in the underlying 
construct of IPV (i.e., conditional on their latent scores). For instance, a clas-
sic example of DIF is that women are more likely to endorse having “crying 
spells” compared to men, independent of their underlying depression scores 
(e.g., due to cultural norms around the acceptability of crying among men) 
(Teresi et al., 2008). Not accounting for this DIF (i.e., that crying is easier for 
women to endorse than men with the same depression scores) in analysis will 
falsely underestimate men’s true levels of depression compared to women.

Examining the measurement of IPV experiences by both gender and sex-
ual identity is an important line of inquiry for future epidemiologic research 
on IPV given the evidence for the role of sex and gender in the severity of 
violence, as well as in the interpretation and manifestation of relational and 
personal experiences (e.g., via gender norms) (Dragiewicz & Dekeseredy, 
2012; Kimmel, 2002; Romans et al., 2007; Whitehead et al., 2020; Yakubovich 
et al., 2019). Yet, to our knowledge, there has been no such investigation in 
the field using robust psychometric methods. We therefore aimed to investi-
gate the latent structure of IPV and measurement invariance by gender (using 
sex as a proxy) and sexual identity, using a random sample from a diverse 
Canadian urban center, and draw implications for how we measure and ana-
lyze social inequities in this violence.

Methods

We used data from the Neighborhood Effects on Health and Well-being  
(NEHW) study in Toronto (Canada’s largest city) (O’Campo et al., 2015). 
The study systematically randomly sampled 50 of Toronto’s 140 neighbor-
hood planning areas and then randomly selected two census tracts from each 
of the 50 areas. Finally, households (based on residential address) were ran-
domly selected and screened within each census tract (mean [M] = 27 resi-
dents per census tract). One resident per household was selected and screened 
based on the following inclusion criteria: aged 25-64 years, able to commu-
nicate in English, and lived in the census tract for at least six months. The 
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final sample included 2,412 residents (response rate = 77%). Face-to-face 
interviews were conducted between March 2009 and June 2011. Participants 
provided written informed consent. The St Michael’s Hospital Research 
Ethics Board provided ethical approval for this study.

IPV

Participants completed the Hurt/Insult/Threaten/Scream (HITS) screening 
tool for IPV within the last 10 years. Participants indicated whether they had a 
partner in the previous 10 years who had physically hurt, insulted or talked 
down to, threatened to harm, or screamed or cursed at them plus an added fifth 
item of whether a partner had restricted their actions. Those who responded 
affirmatively to any of the five items (37%) completed abbreviated versions of 
the Partner Abuse Scales (Attala et al., 1994) covering physical (e.g., my part-
ner pushes and shoves me around violently), psychological (e.g., my partner 
belittles me), and sexual violence (e.g., my partner physically forces me to 
have sex) from a current or former partner (all 20 items summarized in the 
results section). Participants indicated the frequency of experiencing each 
item on a 6-point Likert scale (0 = never to 5 = all the time).

Covariates

Participants indicated their sex assigned at birth (0 = male or 1 = female), 
which we conceptualized as a proxy for gender. Risk of misclassification is 
low given that Toronto population estimates suggest 0.5% prevalence of 
transgender identity (Fleiszer et al., 2019). Participants indicated their sexual 
identity as 0 = heterosexual or straight, 1 = gay or lesbian, 2 = bisexual, or 3 
= some other way. We operationalized sexual identity as 0 = heterosexual and 
1 = lesbian, gay, bisexual, or queer (LGBQ) due to low but proportionate 
numbers of participants in each of the latter subgroups and common theoreti-
cal drivers of IPV across LGBQ populations (Fleiszer et al., 2019; Rolle et 
al., 2018). We determined age based on date of birth.

Analytic Strategy

We conducted a three-stage analytic strategy in Mplus 8.4 (Muthén & 
Muthén, 2017). First, to compare our data with the original scale’s validation, 
we ran confirmatory factor analysis to determine the latent structure of the 
IPV measure. We compared a one-factor solution (for parsimony) to the orig-
inal two-factor solution. Although some items in the Physical Partner Abuse 
Scale could be conceptualized as nonphysical violence (e.g., makes me afraid 
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for my life) and some items in the Nonphysical Scale could be conceptual-
ized as physical/sexual violence (e.g., demands I perform sex acts I do not 
like), we maintained consistency with the original scales in our two-factor 
solution for comparison’s sake. We estimated logistic models with full infor-
mation maximum likelihood estimation with robust standard errors (Muthén 
& Muthén, 2017). We considered relative differences in model fit and the 
direction, magnitude, and standard error of item loadings and, for the two-
factor solution, the correlation between the factors (r > .80 suggesting redun-
dant factors) (Brown, 2015). Nonzero scores (i.e., “rarely” to “all the time” 
responses) were sparsely distributed (<5 participants per response for several 
items); therefore, for all latent factor analyses we used dichotomized items to 
prevent unreliable estimation.

Second, we evaluated measurement invariance by sex and sexual identity 
to establish the validity of between-group comparisons. After appraising 
global measurement invariance (methods and results in appendix), we con-
sidered partial measurement invariance. We fit two-parameter logistic mod-
els with robust maximum likelihood estimation. We evaluated uniform and 
nonuniform DIF by sex and sexual identity using a multiple indicator multi-
ple cause model based on the Crane, van Belle, and Larson (CvBL) approach 
(full details in appendix) (Crane et al., 2007; Heron et al., 2012). We checked 
for uniform DIF (freeing item thresholds) followed by nonuniform DIF (free-
ing item thresholds and loadings). We then considered DIF by both sex and 
sexual identity by rerunning our models for sex, adding a direct effect of 
sexual identity on the latent IPV factor and an indirect effect of sexual iden-
tity on IPV via each item in a stepwise manner.

Finally, we analyzed the distribution of IPV by sex, sexual identity, and 
their interaction, adjusting for age. To determine the impact of accounting for 
latent structure and measurement variance, we ran three models using out-
come operationalizations based on the observed data ([a] any IPV, [b] sum 
score of all IPV items, [c] sum score of all IPV items that did not exhibit DIF) 
and three models based on latent factor scores ([a] latent score using all IPV 
items, assuming measurement invariance, [b] latent score using all items, 
accounting for partial measurement invariance, [c] latent score using only 
non-DIF items). Models were multilevel generalized linear models account-
ing for clustering by census tract—distributions depended on whether the 
outcome was any IPV (logistic), sum scores (negative binomial), or latent 
scores (normal).
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Results

Most participants were female and identified as heterosexual; their average 
age was 48 years (standard deviation [SD] = 11 years; Table 1). In addition, 
most participants were White, born in Canada, university educated, employed, 
making more than $75,000, married, and parents. The average household 
among participants was 3 people (SD = 2 people).

Table 1. Sample Characteristics.

Total, N (%) or M (SD)

Sex, N (%)

Female 1,390 (58%)

Male 1,022 (42%)

Sexual orientation, N (%)

Heterosexual 2,278 (95%)

Gay or lesbian 79 (3%)

Bisexual 32 (1%)

Othera 8 (<1%)

Age (years), M (SD) 48.4 (10.6)

Race/ethnicity, N (%)

White 1,355 (57%)

Arabic/West Asian 21 (1%)

Asian 269 (11%)

Black/Caribbean 151 (6%)

Indigenous 25 (1%)

Jewish 153 (6%)

Latin American 61 (3%)

Other 356 (15%)

Immigrant status, N (%)

Born in Canada 1,496 (62%)

>10 years in Canada 769 (32%)

<10 years in Canada 143 (6%)

Education, N (%)

High school or less 490 (20%)

Diploma or bachelor’s 1,390 (58%)

Graduate or professional degree 531 (22%)
(continued)
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Total, N (%) or M (SD)

Employment status, N (%)

Not working 731 (30%

Currently working or student 1,679 (70%)

Income, N (%)

<$75,000 674 (28%)

>$75,000 1,728 (72%)

Marital status, N (%)

Never married 500 (20%)

Separated, divorced, or widowed 370 (16%)

Cohabiting 220 (9%)

Married 1,322 (55%)

Any children, N (%)

No 857 (36%)

Yes 1,555 (64%)

Household size (people), M (SD) 3.1 (1.5)

Note. aFree text specified as bicurious (n = 1), heteroflexible (n = 1), open (n = 1), queer  
(n = 3), or did not want to specify (n = 1).

In total, 32% of participants reported experiencing any IPV (M = 1.9 acts 
of IPV, SD = 3.7; Table 2). Items from the nonphysical scale (with the excep-
tion of being called ugly, coerced to not work or go to school, and coerced to 
not socialize with family) had higher prevalence estimates across groups 
compared to items from the physical scale. There were descriptive differ-
ences in IPV by sex and sexual identity. A considerably larger proportion of 
female LGBQ-identified participants (51%) reported experiencing IPV com-
pared to all other groups (31%-36%). Male heterosexual-identified partici-
pants reported experiencing fewer acts of IPV (M = 1.6) compared to all other 
groups (M = 2.1-2.7). Finally, most physical scale items were more common 
among females than males, apart from dangerous objects being thrown 
(which was least common among female LGBQ-identified participants) and 
being physically forced to have sex or badly hurt during sex (which was least 
common among male heterosexual-identified participants).

Table 1. Continued
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Results

Most participants were female and identified as heterosexual; their average 
age was 48 years (standard deviation [SD] = 11 years; Table 1). In addition, 
most participants were White, born in Canada, university educated, employed, 
making more than $75,000, married, and parents. The average household 
among participants was 3 people (SD = 2 people).

Table 1. Sample Characteristics.

Total, N (%) or M (SD)

Sex, N (%)

Female 1,390 (58%)

Male 1,022 (42%)

Sexual orientation, N (%)

Heterosexual 2,278 (95%)

Gay or lesbian 79 (3%)

Bisexual 32 (1%)

Othera 8 (<1%)

Age (years), M (SD) 48.4 (10.6)

Race/ethnicity, N (%)

White 1,355 (57%)

Arabic/West Asian 21 (1%)

Asian 269 (11%)

Black/Caribbean 151 (6%)

Indigenous 25 (1%)

Jewish 153 (6%)

Latin American 61 (3%)

Other 356 (15%)

Immigrant status, N (%)

Born in Canada 1,496 (62%)

>10 years in Canada 769 (32%)

<10 years in Canada 143 (6%)

Education, N (%)

High school or less 490 (20%)

Diploma or bachelor’s 1,390 (58%)

Graduate or professional degree 531 (22%)
(continued)
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Total, N (%) or M (SD)
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<$75,000 674 (28%)

>$75,000 1,728 (72%)

Marital status, N (%)

Never married 500 (20%)

Separated, divorced, or widowed 370 (16%)

Cohabiting 220 (9%)

Married 1,322 (55%)

Any children, N (%)

No 857 (36%)
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Household size (people), M (SD) 3.1 (1.5)

Note. aFree text specified as bicurious (n = 1), heteroflexible (n = 1), open (n = 1), queer  
(n = 3), or did not want to specify (n = 1).

In total, 32% of participants reported experiencing any IPV (M = 1.9 acts 
of IPV, SD = 3.7; Table 2). Items from the nonphysical scale (with the excep-
tion of being called ugly, coerced to not work or go to school, and coerced to 
not socialize with family) had higher prevalence estimates across groups 
compared to items from the physical scale. There were descriptive differ-
ences in IPV by sex and sexual identity. A considerably larger proportion of 
female LGBQ-identified participants (51%) reported experiencing IPV com-
pared to all other groups (31%-36%). Male heterosexual-identified partici-
pants reported experiencing fewer acts of IPV (M = 1.6) compared to all other 
groups (M = 2.1-2.7). Finally, most physical scale items were more common 
among females than males, apart from dangerous objects being thrown 
(which was least common among female LGBQ-identified participants) and 
being physically forced to have sex or badly hurt during sex (which was least 
common among male heterosexual-identified participants).

Table 1. Continued
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Table 2. Prevalence of Each IPV Item by Sex and Sexual Identity.

Total,  
N = 2,349

Heterosexual or 
Straight, N = 2,216 LGBQa, N = 119

Females,  
N = 1,292

Males,  
N = 924

Females, 
N = 51

Males,  
N = 64

Items from Partner Abuse Scale: Nonphysical (Attala et al., 1994)

My partner 
belittles me

606 (26%) 351 (27%) 215 (23%) 19 (37%) 19 (29%)

My partner does 
not want me to 
have any friends

253 (11%) 134 (10%) 101 (11%) 8 (16%) 10 (16%)

My partner tells 
me I am ugly and 
unattractive

143 (6%) 92 (7%) 43 (5%) 4 (8%) 4 (6%)

My partner insults 
or shames me in 
front of others

317 (14%) 187 (14%) 108 (12%) 10 (20%) 12 (19%)

My partner is 
stingy in giving me 
money

242 (10%) 170 (13%) 59 (6%) 6 (12%) 7 (11%)

My partner 
belittles me 
intellectually

303 (13%) 197 (15%) 84 (9%) 10 (20%) 12 (19%)

My partner feels 
that I should not 
work or go to 
school

110 (5%) 76 (6%) 30 (3%) 3 (6%) 1 (2%)

My partner does 
not want me to 
socialize with my 
family

230 (10%) 129 (10%) 93 (10%) 4 (8%) 4 (6%)

My partner 
screams and yells 
at me

597 (25%) 324 (25%) 235 (26%) 19 (37%) 15 (23%)

My partner has 
no respect for my 
feelings

515 (22%) 316 (24%) 168 (18%) 14 (27%) 17 (27%)

My partner acts 
like a bully toward 
me

368 (16%) 230 (18%) 113 (12%) 14 (27%) 11 (17%)

(continued)
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Total,  
N = 2,349

Heterosexual or 
Straight, N = 2,216 LGBQa, N = 119

Females,  
N = 1,292

Males,  
N = 924

Females, 
N = 51

Males,  
N = 64

My partner is 
often jealous

438 (19%) 234 (18%) 171 (19%) 16 (31%) 16 (25%)

My partner 
demands that I 
perform sex acts 
that I do not enjoy 
or like

164 (7%) 114 (9%) 33 (4%) 8 (16%) 9 (14%)

Items from Partner Abuse Scale: Physical (Attala et al., 1994)

My partner pushes 
and shoves me 
around violently

105 (4%) 71 (6%) 29 (3%) 4 (8%) 1 (2%)

My partner makes 
me afraid for my 
life

80 (3%) 67 (5%) 8 (1%) 5 (10%) 0 (0%)

My partner throws 
dangerous objects 
at me

89 (4%) 48 (4%) 37 (4%) 1 (2%) 3 (5%)

My partner tries to 
suffocate me with 
pillows, towels, or 
other objects

14 (1%) 13 (1%) 0 (0%) 3 (6%) 0 (0%)

My partner has 
broken one or 
more of my bones

12 (1%) 8 (1%) 2 (<1%) 1 (2%) 0 (0%)

My partner 
physically forces 
me to have sex

61 (3%) 44 (3%) 10 (1%) 4 (8%) 3 (5%)

My partner badly 
hurts me while we 
are having sex

38 (2%) 29 (2%) 6 (1%) 1 (2%) 1 (2%)

Overall IPV

Any IPV 760 (32%) 426 (33%) 283 (31%) 26 (51%) 23 (36%)

Sum IPV score, M 
(SD) [range: 0-20]

1.9 (3.7) 2.1 (4.0) 1.6 (3.2) 2.7 (3.9) 2.3 (3.6)

Note. aGay or lesbian, bisexual, or some other way (free text specified as bicurious [1], 
heteroflexible [1], open [1], queer [3], or did not want to specify [1]).

Table 2. Continued
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pillows, towels, or 
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broken one or 
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physically forces 
me to have sex

61 (3%) 44 (3%) 10 (1%) 4 (8%) 3 (5%)

My partner badly 
hurts me while we 
are having sex

38 (2%) 29 (2%) 6 (1%) 1 (2%) 1 (2%)

Overall IPV

Any IPV 760 (32%) 426 (33%) 283 (31%) 26 (51%) 23 (36%)

Sum IPV score, M 
(SD) [range: 0-20]

1.9 (3.7) 2.1 (4.0) 1.6 (3.2) 2.7 (3.9) 2.3 (3.6)

Note. aGay or lesbian, bisexual, or some other way (free text specified as bicurious [1], 
heteroflexible [1], open [1], queer [3], or did not want to specify [1]).
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Evaluating Latent Factor Structure and Measurement Invariance

A single factor solution (assuming that all items load onto a single latent 
construct) fit the data very well, with items loading highly onto the latent fac-
tor (standardized loadings: 0.89-0.96) with small standard errors (0.01-0.03). 
The two-factor solution (assuming separate latent constructs for physical and 
nonphysical IPV) only marginally improved model fit relative to the one-
factor model (e.g., the Bayesian Information Criterion, BIC, decreased) and 
the correlation between the two factors was very high (r = .95). We therefore 
adopted the one-factor solution in all further analyses for the sake of parsi-
mony. One item had zero variation for males (no males reported that their 
partner had tried to suffocate them) and was therefore dropped from further 
analyses. The appendix provides additional analyses of the latent structure 
and global measurement invariance between groups.

After establishing the unidimensionality of the scale, we explored allow-
ing partial measurement invariance through an analysis of DIF by sex, sexual 
identity, and their interaction. Table 3 shows the item discriminations (load-
ings) and difficulties (related to thresholds) by sex in the final two-parameter 
logistic model. Across males and females, all items were highly discriminat-
ing and most items were more difficult (i.e., required a higher latent IPV 
score) to report that they occurred; this indicates that the scale is most accu-
rate in its measurement of more severely unhealthy relationships. There were 
six items that showed uniform DIF by sex (differences in items difficulties; 
Figure 1). Males, compared to females with the same values on the underly-
ing IPV construct, had a higher probability of reporting five items: partner 
does not want me to have friends, does not want me to socialize with my 
family, screams or yells at me, is often jealous, and throws dangerous objects 
at me (Panels A-E, Figure 1). Females had a higher probability of reporting 
having had a partner who has made them afraid for their life compared to 
males (Panel F). No items showed nonuniform DIF (differences in discrimi-
nations and difficulties) by sex. We did not find evidence for uniform or non-
uniform DIF by sexual identity nor differences in the sex-DIF results between 
heterosexual and LGBQ-identified participants.

IPV on Sex and Sexual Identity: The Impacts of Accounting for 
Latent Structure and DIF

After establishing the latent structure and partial measurement invariance by 
sex and sexual identity, we analyzed the association between IPV and each of 
sex, sexual identity, and their interaction (adjusting for age and neighborhood 
clustering). Across all models (Table 4), we found no evidence for an 

12 Journal of Interpersonal Violence 

 Figure 1.    DIF by sex.    

Note.  Item characteristic curves for the six items that showed differential item 
functioning (DIF) by sex, estimated from the final two parameter logistic model. 
Panels A-E indicate uniform DIF favoring males (dotted line): males found these items 
easier to endorse than females across all levels of the latent IPV construct (males’ 
item characteristic curves shifted to the left of females’). Panel F indicates uniform 
DIF favoring females (solid line): females found this item easier to endorse than males 
across all levels of the latent IPV construct (females’ item characteristic curve shifted 
to the left of males’). 
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Table 3. Item Discriminations and Difficulties From the Two-Parameter Logistic 
IRT Model by Sex.

Females Males

Discrimination Difficulty Discrimination Difficulty

My partner belittles me 6.26 0.86 6.26 0.86

My partner does not 
want me to have any 
friendsa

5.18 1.55 5.18 1.31

My partner tells 
me I am ugly and 
unattractive

4.90 1.73 4.90 1.73

My partner insults or 
shames me in front of 
others

4.54 1.34 4.54 1.34

My partner is stingy in 
giving me money

3.96 1.51 3.96 1.51

My partner belittles me 
intellectually

4.65 1.37 4.65 1.37

My partner feels that I 
should not work or go 
to school

3.02 2.03 3.02 2.03

My partner does not 
want me to socialize 
with my familya

4.25 1.62 4.25 1.41

My partner screams 
and yells at mea

5.41 0.96 5.41 0.76

My partner has no 
respect for my feelings

7.54 0.99 7.54 0.99

My partner acts like a 
bully toward me

6.91 1.22 6.91 1.22

My partner is often 
jealousa

4.15 1.23 4.15 1.01

My partner demands 
that I perform sex acts 
that I do not enjoy or 
like

3.38 1.78 3.38 1.78

My partner pushes 
and shoves me around 
violently

4.72 1.87 4.72 1.87

(continued)
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Females Males

Discrimination Difficulty Discrimination Difficulty

My partner makes me 
afraid for my lifea

5.17 1.89 5.17 2.19

My partner throws 
dangerous objects at 
mea

4.60 2.09 4.60 1.76

My partner has broken 
one or more of my 
bones

3.37 2.90 3.37 2.90

My partner physically 
forces me to have sex

4.28 2.13 4.28 2.13

My partner badly hurts 
me while we are having 
sex

3.97 2.34 3.97 2.34

Note. Item discriminations correspond to item loadings in traditional factor analysis and indicate 
how strongly correlated the item is to the latent construct of intimate partner violence. High 
item discriminations indicate that the item tells us more information about participants’ total 
IPV scores (but only across the range of IPV scores for which the item is most informative). Item 
difficulties correspond to item thresholds and indicate the latent IPV score at which participants 
are more likely to endorse the item. Higher item difficulties indicate that participants need to 
have a higher latent IPV score before they will endorse the item.
aItem showed differential item functioning (DIF) by sex.

Table 3. Continued

interaction between sex and sexual identity. We did, however, observe differ-
ences in the main effects of sex and sexual identity depending on how we 
defined the outcome. First, sexual identity but not sex was associated with the 
odds of experiencing any IPV: LGBQ-identified participants had higher odds 
of experiencing any IPV than heterosexual-identified participants (Table 4, 
model A). In contrast, for all other models, sex was positively associated with 
IPV scores: females had higher IPV scores than males (models B-F). Second, 
accounting for DIF led to larger estimates of the association between sex and 
IPV, regardless of whether this was by excluding DIF items (model C vs. 
model B; model F vs. model D) or by adjusting for DIF (model E vs. model 
D). Third, the associations between IPV scores and each of sex and sexual 
identity were smaller and more precise when the underlying latent structure 
of the IPV scores was accounted for (models D-F vs. models B-C).
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interaction between sex and sexual identity. We did, however, observe differ-
ences in the main effects of sex and sexual identity depending on how we 
defined the outcome. First, sexual identity but not sex was associated with the 
odds of experiencing any IPV: LGBQ-identified participants had higher odds 
of experiencing any IPV than heterosexual-identified participants (Table 4, 
model A). In contrast, for all other models, sex was positively associated with 
IPV scores: females had higher IPV scores than males (models B-F). Second, 
accounting for DIF led to larger estimates of the association between sex and 
IPV, regardless of whether this was by excluding DIF items (model C vs. 
model B; model F vs. model D) or by adjusting for DIF (model E vs. model 
D). Third, the associations between IPV scores and each of sex and sexual 
identity were smaller and more precise when the underlying latent structure 
of the IPV scores was accounted for (models D-F vs. models B-C).
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This study found that being female and identifying as LGBQ were each posi-
tively associated with experiencing IPV in a random sample in Canada’s larg-
est city. However, the size and precision of these associations depended on 
whether measurement variance was accounted for. To our knowledge, only 
one previous study has examined measurement invariance of IPV by sex/
gender in Canada, which identified response bias but did not detail the find-
ings (Ansara & Hindin, 2010). Internationally, studies have demonstrated 
measurement variance by sex/gender in attitudes toward IPV (Yount et al., 
2014a, 2014b) and, more recently, IPV perpetration (Wareham et al., 2021). 
Our findings extend this evidence base to experiences of IPV.

Six of 20 IPV items showed response bias; holding their IPV scores con-
stant, participants’ responses to these items systematically differed as a func-
tion of their sex. Independent of their latent IPV scores, males had a higher 
probability of reporting four items related to nonphysical IPV (e.g., partner 
jealousy) as well as partners throwing dangerous objects. These results map 
onto prior qualitative studies showing that women more often than men view 
nonphysical acts of IPV as controlling behaviors central to dynamics of vio-
lence (O’Campo et al., 2016). To the extent that male participants interpreted 
these items less severely than females, this may explain their greater likeli-
hood of reporting these items. An additional study that compared DIF in 
women’s responses regarding their own use of violence and that of their male 
partners’ found that women were more likely to report that they threw objects 
as opposed to experiencing this (Reichenheim et al., 2007). These reporting 
differences may reflect gendered notions around the acceptability or severity 
of different forms of violence. In contrast, conditioning on latent IPV, female 
participants in our study were more likely to report that their partners made 
them fear for their lives compared to males. Previous studies have shown fear 
of partner to be one of the strongest gender differences in IPV self-reports 
(Yakubovich et al., 2019). Our results indicate that this is beyond gender dif-
ferences in underlying IPV levels alone; rather, there are reporting differ-
ences on this item that may be exacerbated by, for instance, gender-based 
impacts of IPV (women are more likely to experience negative consequences 
of IPV) or constructs of masculinity (e.g., as strong and aggressive) versus 
femininity (e.g., as weak and subservient) (Yakubovich et al., 2019). Our 
study showed that ignoring item reporting biases by sex underestimated 
females’ higher IPV scores compared to males—demonstrating the impor-
tance of testing and accounting for measurement variance prior to drawing 
group-based comparisons in IPV, and other epidemiologic research.
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Discussion

This study found that being female and identifying as LGBQ were each posi-
tively associated with experiencing IPV in a random sample in Canada’s larg-
est city. However, the size and precision of these associations depended on 
whether measurement variance was accounted for. To our knowledge, only 
one previous study has examined measurement invariance of IPV by sex/
gender in Canada, which identified response bias but did not detail the find-
ings (Ansara & Hindin, 2010). Internationally, studies have demonstrated 
measurement variance by sex/gender in attitudes toward IPV (Yount et al., 
2014a, 2014b) and, more recently, IPV perpetration (Wareham et al., 2021). 
Our findings extend this evidence base to experiences of IPV.

Six of 20 IPV items showed response bias; holding their IPV scores con-
stant, participants’ responses to these items systematically differed as a func-
tion of their sex. Independent of their latent IPV scores, males had a higher 
probability of reporting four items related to nonphysical IPV (e.g., partner 
jealousy) as well as partners throwing dangerous objects. These results map 
onto prior qualitative studies showing that women more often than men view 
nonphysical acts of IPV as controlling behaviors central to dynamics of vio-
lence (O’Campo et al., 2016). To the extent that male participants interpreted 
these items less severely than females, this may explain their greater likeli-
hood of reporting these items. An additional study that compared DIF in 
women’s responses regarding their own use of violence and that of their male 
partners’ found that women were more likely to report that they threw objects 
as opposed to experiencing this (Reichenheim et al., 2007). These reporting 
differences may reflect gendered notions around the acceptability or severity 
of different forms of violence. In contrast, conditioning on latent IPV, female 
participants in our study were more likely to report that their partners made 
them fear for their lives compared to males. Previous studies have shown fear 
of partner to be one of the strongest gender differences in IPV self-reports 
(Yakubovich et al., 2019). Our results indicate that this is beyond gender dif-
ferences in underlying IPV levels alone; rather, there are reporting differ-
ences on this item that may be exacerbated by, for instance, gender-based 
impacts of IPV (women are more likely to experience negative consequences 
of IPV) or constructs of masculinity (e.g., as strong and aggressive) versus 
femininity (e.g., as weak and subservient) (Yakubovich et al., 2019). Our 
study showed that ignoring item reporting biases by sex underestimated 
females’ higher IPV scores compared to males—demonstrating the impor-
tance of testing and accounting for measurement variance prior to drawing 
group-based comparisons in IPV, and other epidemiologic research.
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We did not identify DIF by sexual identity, however, there were a small 
number of LGBQ-identified participants (5%). Although a higher proportion 
than Canadian population estimates (Burczycka & Ibrahim, 2016), this likely 
limited our statistical power to identify item response bias. Low power may 
have also impacted identifying DIF in rarer IPV items (e.g., suffocation). 
Replication should be attempted in larger samples as well as in other contexts 
and with other IPV measures. Although alternative IPV measures have been 
explored with sexual and gender minority populations (Stephenson & 
Finneran, 2013), analyses of social inequities in IPV burdens benefit from 
IPV measures that exhibit measurement invariance across groups (to com-
pare “like with like”) (Martin-Fernandez et al., 2019; Shealy & Stout, 1993; 
Yount et al., 2014a). It would be valuable for future qualitative research to 
explicitly explore reasons for DIF by gender/sex and other social identities 
(Martinkova et al., 2017).

Despite low statistical power, our study extends previous work demon-
strating the importance of sexual identity to understanding distributions of 
IPV (Badenes-Ribera et al., 2016; Finneran & Stephenson, 2013; Kimmes et 
al., 2017; Rolle et al., 2018). Prior research has predominantly been based in 
the United States, with a reliance on convenience or purposive samples. Only 
a small number of quantitative studies have demonstrated a similar or higher 
prevalence of IPV among same-sex couples or LGBQ-identified people com-
pared to heterosexual populations in Canada (Burczycka & Ibrahim, 2016; 
Whitehead et al., 2020). Using a more robust measurement and analytic 
approach, our study adds to these to highlight the importance of nuancing 
conceptions of IPV to consider intersections between gender, sexual, and 
other social identities, including experiences of misogyny, colonialism, het-
erosexism, poverty, racism, transphobia, and other forms of structural vio-
lence (Peitzmeier et al., 2020; Ristock et al., 2017; Stark & Hester, 2019). 
This should be coupled with the continued broadening of services (as needed) 
to the unique needs of people experiencing IPV across all social locations and 
intersections, while recognizing that experiences and consequences of IPV 
are not equally distributed (Furman et al., 2017; Gingras, 2018).

Our results further demonstrate that dichotomizing IPV scales masks valu-
able information regarding the severity of this violence, even when these data 
are skewed toward zero (which they usually are) (Martin-Fernandez et al., 
2019; Yakubovich et al., 2019). There is a theoretically meaningful difference 
between experiencing “any IPV” (which sexual identity appears more 
strongly predictive of) and “overlapping or more frequent acts of IPV” (which 
sex/gender appears more strongly predictive of): this matters to how we 
understand clinical burdens and design intervention strategies (Ford-Gilboe 
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et al., 2016; Heise et al., 2019). Analysis of the measure’s latent structure 
indicated a single IPV construct that varies in chronicity and intensity, of 
which severe physical (including sexual) violence congregates at the upper 
end of the distribution, with certain forms of nonphysical violence congregat-
ing more toward the lower end. This further explains our analyses of dichoto-
mized “any IPV”: sexual identity was more predictive than sex because 
LGBQ-identified participants (especially females) tended to experience more 
nonphysical violence; whereas sex was more predictive of count/continuous 
measures because females tended to experience more physical violence than 
males. These results also demonstrate the information loss that can result 
from analyzing types of IPV separately without considering underlying struc-
tural relationships—perhaps especially when working with short-form scales 
(Ford-Gilboe et al., 2016; Potter et al., 2020; Yakubovich et al., 2019).

In addition to the need to test for generalizability, discussed above, study 
limitations include only having access to participants’ sex assigned at birth 
(gender identity was not measured in the NEHW study) (O’Campo et al., 
2015). Although a viable proxy for gender given our use of a random com-
munity sample and low prevalence estimates of transgender identity in the 
source population (Fleiszer et al., 2019), future research should examine 
measurement invariance across the diversity of gender identities—particu-
larly in light of a growing body of research demonstrating the disproportion-
ate burden of IPV among transgender populations (Peitzmeier et al., 2020). 
We also do not know the sex or gender of participants’ partners or the conse-
quences of this violence, which would be useful to consider in future research.

Summary of Implications

This study offers important context to debates around sex and gender sym-
metry in IPV. Females and LGBQ-identifying participants experienced more 
IPV, but the association between sex and IPV was underestimated when mea-
surement variance in this construct was not accounted for. The operational-
ization of IPV had further consequences for understanding the distribution of 
IPV, with analyses of summative or latent scores clarifying the relationships 
between sex, sexual identity, and different severities and types of IPV in con-
trast to analyses of “any IPV” alone. We therefore recommend that, prior to 
drawing group-based comparisons in IPV, and other complex epidemiologic 
outcomes, researchers establish at least partial measurement invariance 
between groups and avoid creating outcome typologies or dichotomies with-
out investigating latent structure. Moreover, the extent to which existing 
studies on sex- and gender-based differences in IPV have followed these rec-
ommended measurement and analytic methods should be interrogated to 
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We did not identify DIF by sexual identity, however, there were a small 
number of LGBQ-identified participants (5%). Although a higher proportion 
than Canadian population estimates (Burczycka & Ibrahim, 2016), this likely 
limited our statistical power to identify item response bias. Low power may 
have also impacted identifying DIF in rarer IPV items (e.g., suffocation). 
Replication should be attempted in larger samples as well as in other contexts 
and with other IPV measures. Although alternative IPV measures have been 
explored with sexual and gender minority populations (Stephenson & 
Finneran, 2013), analyses of social inequities in IPV burdens benefit from 
IPV measures that exhibit measurement invariance across groups (to com-
pare “like with like”) (Martin-Fernandez et al., 2019; Shealy & Stout, 1993; 
Yount et al., 2014a). It would be valuable for future qualitative research to 
explicitly explore reasons for DIF by gender/sex and other social identities 
(Martinkova et al., 2017).

Despite low statistical power, our study extends previous work demon-
strating the importance of sexual identity to understanding distributions of 
IPV (Badenes-Ribera et al., 2016; Finneran & Stephenson, 2013; Kimmes et 
al., 2017; Rolle et al., 2018). Prior research has predominantly been based in 
the United States, with a reliance on convenience or purposive samples. Only 
a small number of quantitative studies have demonstrated a similar or higher 
prevalence of IPV among same-sex couples or LGBQ-identified people com-
pared to heterosexual populations in Canada (Burczycka & Ibrahim, 2016; 
Whitehead et al., 2020). Using a more robust measurement and analytic 
approach, our study adds to these to highlight the importance of nuancing 
conceptions of IPV to consider intersections between gender, sexual, and 
other social identities, including experiences of misogyny, colonialism, het-
erosexism, poverty, racism, transphobia, and other forms of structural vio-
lence (Peitzmeier et al., 2020; Ristock et al., 2017; Stark & Hester, 2019). 
This should be coupled with the continued broadening of services (as needed) 
to the unique needs of people experiencing IPV across all social locations and 
intersections, while recognizing that experiences and consequences of IPV 
are not equally distributed (Furman et al., 2017; Gingras, 2018).

Our results further demonstrate that dichotomizing IPV scales masks valu-
able information regarding the severity of this violence, even when these data 
are skewed toward zero (which they usually are) (Martin-Fernandez et al., 
2019; Yakubovich et al., 2019). There is a theoretically meaningful difference 
between experiencing “any IPV” (which sexual identity appears more 
strongly predictive of) and “overlapping or more frequent acts of IPV” (which 
sex/gender appears more strongly predictive of): this matters to how we 
understand clinical burdens and design intervention strategies (Ford-Gilboe 
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et al., 2016; Heise et al., 2019). Analysis of the measure’s latent structure 
indicated a single IPV construct that varies in chronicity and intensity, of 
which severe physical (including sexual) violence congregates at the upper 
end of the distribution, with certain forms of nonphysical violence congregat-
ing more toward the lower end. This further explains our analyses of dichoto-
mized “any IPV”: sexual identity was more predictive than sex because 
LGBQ-identified participants (especially females) tended to experience more 
nonphysical violence; whereas sex was more predictive of count/continuous 
measures because females tended to experience more physical violence than 
males. These results also demonstrate the information loss that can result 
from analyzing types of IPV separately without considering underlying struc-
tural relationships—perhaps especially when working with short-form scales 
(Ford-Gilboe et al., 2016; Potter et al., 2020; Yakubovich et al., 2019).

In addition to the need to test for generalizability, discussed above, study 
limitations include only having access to participants’ sex assigned at birth 
(gender identity was not measured in the NEHW study) (O’Campo et al., 
2015). Although a viable proxy for gender given our use of a random com-
munity sample and low prevalence estimates of transgender identity in the 
source population (Fleiszer et al., 2019), future research should examine 
measurement invariance across the diversity of gender identities—particu-
larly in light of a growing body of research demonstrating the disproportion-
ate burden of IPV among transgender populations (Peitzmeier et al., 2020). 
We also do not know the sex or gender of participants’ partners or the conse-
quences of this violence, which would be useful to consider in future research.

Summary of Implications

This study offers important context to debates around sex and gender sym-
metry in IPV. Females and LGBQ-identifying participants experienced more 
IPV, but the association between sex and IPV was underestimated when mea-
surement variance in this construct was not accounted for. The operational-
ization of IPV had further consequences for understanding the distribution of 
IPV, with analyses of summative or latent scores clarifying the relationships 
between sex, sexual identity, and different severities and types of IPV in con-
trast to analyses of “any IPV” alone. We therefore recommend that, prior to 
drawing group-based comparisons in IPV, and other complex epidemiologic 
outcomes, researchers establish at least partial measurement invariance 
between groups and avoid creating outcome typologies or dichotomies with-
out investigating latent structure. Moreover, the extent to which existing 
studies on sex- and gender-based differences in IPV have followed these rec-
ommended measurement and analytic methods should be interrogated to 
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gauge the potential role of bias in their conclusions on sex or gender sym-
metry. This is particularly important in contexts, like Canada, where national 
statistics on IPV have often used gender neutral frameworks that combine 
and dichotomize experiences of IPV. Practice and policy should aim to pre-
vent and respond to IPV among all groups of people; however, strategies 
must remain responsive to the unequal distributions in this violence by sex, 
gender, sexual identity, and other social factors.
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