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Abstract
Objective: To investigate the direct and indirect associations between psycholo-
gical and physical intimate partner violence and the occurrence of common
mental disorders (CMD) and how they relate to the occurrence of household food
insecurity (HFI).
Design: This was a population-based cross-sectional study. Intimate partner
violence was assessed using the Brazilian version of the Revised Conflict Tactics
Scale (CTS2) and HFI was assessed using the Brazilian Food Insecurity Scale. The
propositional analytical model was based on a review of the literature and was
tested using path analysis.
Setting: Duque de Caxias, Greater Rio de Janeiro, Brazil (April–December 2010).
Subjects: Women (n 849) who had been in a relationship in the 12 months
preceding the interview.
Results: Both psychological and physical violence were found to be major risk
factors of HFI. Psychological violence was associated with HFI indirectly via
physical violence and CMD, and directly by an unidentified path. The effects of
physical violence seemed to be manifested exclusively through CMD. Most of the
variables in the propositional model related to socio-economic position,
demographic characteristics, degree of women’s social support and partner
alcohol misuse were retained in the ‘final’ model, indicating that these factors
contribute significantly to the increased likelihood of HFI.
Conclusions: The results reinforce the importance of considering domestic
violence and other psychosocial aspects of family life when implementing
interventions designed to reduce/eradicate HFI.
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Reducing the number of people who suffer from hunger
by 2015 was one of the UN Millennium Development
Goals published in 2000(1). Despite many global efforts to
reduce the number of food-insecure households, the rise
in food prices following the latest global economic crisis
(2008–09) has prompted increased concern about this pro-
blem in different nations(2). The alarming estimates published
by a variety of institutions in recent years seem to justify this
concern. According to the FAO, although the prevalence
of estimated household food insecurity (HFI) may have
decreased by 17% between 1990–92 and 2011–13, the state
of affairs is still unacceptable because there are still approxi-
mately 842 million individuals living with food insecurity(3).

In different parts of the world, several programmes have
been devised to reduce the number of food-insecure and
hungry people. Although these proposals have yielded
some positive results, creating interventions based solely on

the supply of financial resources to a vulnerable population
group does not seem to have the power to completely
eliminate the problem(4). This has led some researchers to
begin investigating whether other determinants beyond
income could be involved that could therefore be the target
of measures to tackle food insecurity(4–7).

Some authors suggest that psychosocial factors and
aspects of a couple’s relationship could influence
HFI(4,5,8–10), but the number of studies investigating these
factors is still limited. Only five studies have examined the
impact of intimate partner violence (IPV) on HFI. Two used
primarily qualitative methods(8,10), whereas the other three
were population-based epidemiological studies(4,5,11).

One finding emerging from the qualitative studies
concerns women’s perceptions that the control exerted by
their partners on the financial resources needed to buy
food could be used as a form of coercion(8). The other
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qualitative study showed that the stress caused by IPV
contributed to a decrease in food intake, not only in the
woman herself but in other family members as well. Many
women have also stated that exposure to violence affects
their mental health to the extent that they have given up
their studies and jobs, putting a strain on the household
budget and therefore the possibility of having a varied and
sufficient diet(10). These effects of IPV on women’s mental
health have been repeatedly highlighted by several
authors(12–14) and by the WHO in its recent publication
on the health effects of IPV(15).

The three quantitative studies have suggested that
under some circumstances, IPV could contribute to
HFI(4,5,11). One was a population-based epidemiological
study conducted in the UK between 1999 and 2006(4). That
follow-up study involving 1116 families showed that
domestic violence remained a risk factor for HFI after
controlling for several confounders. A study conducted by
Hernandez et al.(5) on a sample of 1690 socially dis-
advantaged mothers of young children in twenty US cities
reached the same conclusions. The authors also raised the
possibility that the relationship between IPV and HFI
could be mediated by maternal depression, which is
consistent with what is proposed by the WHO(15). How-
ever, the interpretation of their findings is somewhat lim-
ited because there was no analytical approach suitable to
analyse the role of mediating variables. A more recent
study conducted in Brazil also suggested an association
between physical IPV and HFI(11). In that study, couples
reporting minor and severe physical IPV were more likely
to experience HFI compared with those not reporting
these types of IPV. Moreover, although touching on novel
issues, none of the quantitative studies yielded new find-
ings regarding the importance of the independent and
separate roles of psychological and physical IPV in HFI.

The high prevalence of domestic violence worldwide
and the severity of its impact on women’s mental
health(12–14) justifies testing whether these two phenomena
jointly contribute to the explanatory models of HFI. The
relevance of HFI per se, combined with the apparent inability
of theoretical models confined to addressing socio-economic
issues to fully consider the complexities involved, indicate
that more studies are needed. Investigating to what extent
and means different forms of IPV are related to the occur-
rence of HFI could facilitate the development of new pro-
posals to prevent or mitigate this problem. The present study
thus investigated how psychological and physical IPV,
mental disorders and HFI are interrelated in the light of
common antecedents and potential confounders.

Methods

Study design and participants
The current population-based cross-sectional study was
conducted in Duque de Caxias, a municipality in Greater

Rio de Janeiro, Brazil. Data collection occurred from April
to December 2010. Participants were selected by multiple-
stage cluster sampling (census blocks, permanent private
households and individuals) using inverse sampling as
the field strategy(16,17). The study population comprised
849 female adolescents and adult women involved in an
intimate relationship within the 12 months prior to the
interview. Due to missing data, the number of individuals
effectively participating in the analysis before imputation
varied from 793 to 849 depending on the variable (see
below). Information was obtained through face-to-face
interviews with the female person in charge of buying and
preparing meals. All interviews were held in a designated
area without the presence of the partner. The participants
were assured of their full anonymity and confidentiality.
The study was approved by the Federal University of Rio
de Janeiro research ethics committee (protocol number
73/2009) in accordance with the principles set forth in the
Declaration of Helsinki.

Theoretical model, variables and questionnaires
Figure 1 presents the directed acyclic graph of the ‘pro-
positional’ model initially tested. Given the limited number
of studies focusing specifically on the relationship
between IPV and HFI, this model was developed based on
knowledge about the impact of IPV on the mental health
of women and the macro-structural factors related both
to domestic violence and HFI. The model encompassed
seven domains: socio-economic status, demographic
characteristics and social support of the women, alcohol
misuse by the partner, psychological and physical IPV,
common mental disorders (CMD) in women and HFI. The
path diagram moves from the left to the right, respecting
the postulated hierarchical sequence of events. The rela-
ted variables are described below, including definitions
and the respective instruments used when applicable.

Women’s socio-economic status was represented by
two variables: an economic classification variable mea-
sured by the Brazilian Economic Classification Criterion
and self-reported race/ethnicity. The Brazilian Economic
Classification Criterion is a composite index consisting of
several household assets, information on whether there is
a domestic employee at home and the educational status
of the main income earner(18). As recommended, the
index was categorized into five strata, ranging from the
richest (A; high income) to the most disadvantaged
group (E; very low income). Women’s self-reported race/
ethnicity was analysed as a dichotomized variable: white
v. non-white. This categorization aimed to represent the
sociodemographic and cultural differences present in
Brazilian society. Many studies have shown that compared
with whites (mostly Caucasians from European back-
ground), non-whites (African descendants, Mestizos,
Asians and South American native populations) have
lower incomes, live in households with poorer sanitation
and have a lower level of schooling(19).
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The demographic variables comprised women’s age,
marital status and whether there were any children or ado-
lescents under the age of 18 years old in the household. Age
was analysed as a continuous variable and marital status
as a binary variable (either married/cohabiting or single/
divorced/widowed). The presence of children and adoles-
cents under 18 years old was also dichotomized (yes or no).

Social support perceived by the women was assessed
through the Portuguese version of the material support
subscale developed for the Medical Outcomes Study(20,21).
This subscale covers the respondents’ perceptions of four
types of third-party help received in daily activities and in
case of illness. The score ranges from 4 to 20 and is cal-
culated as the sum of the responses to each of the com-
ponent items (1= never, 2= rarely, 3= sometimes,
4= almost always, 5= always).

Alcohol misuse by the woman’s partner was measured
through the Portuguese version of the CAGE questionnaire
(Cut-down; Annoyed; Guilty; Eye-opener)(22,23) adminis-
tered to the women by proxy. The CAGE consists of four
yes/no questions covering the social repercussions of
alcohol misuse. In line with the literature, positive answers
to two or more items indicated potential alcohol misuse in
the descriptive analysis; whereas the raw score (0–3) was
employed in the path analyses.

The Portuguese version of the Revised Conflict Tactics
Scale (CTS2)(24–27) was used to assess IPV. Only two of the

five available subscales were of interest in the present
study: psychological and physical violence. The subscale
on psychological IPV comprises eight dichotomous items
(whether the event has ever happened or not) relating to
women as perpetrators and/or victims. Raw scores thus
range from 0 to 16. Likewise, the physical IPV subscale
consists of twelve items, with a respective score varying
from 0 to 24. For analysis purposes, the few individuals
with scores of 10 or above were grouped into a single
category. IPV was dichotomized for descriptive purposes;
a positive response to at least one of the items in the
respective subscale defined a positive case. Raw scores
per subscale were used in the main path analyses. The
recall period covered the 12 months prior to the interview.

The evaluation of CMD used the Portuguese version
of the twelve-item General Health Questionnaire
(GHQ-12)(28). The items on this questionnaire measure
how often symptoms occurred in the preceding two
weeks. As the items contain four response options, the
total score varies from 12 to 48. Women scoring 3 or above
were defined as possible cases of CMD for descriptive
purposes(29).

HFI was measured using the Brazilian Food Insecurity
Scale(30). This version has been cross-culturally adapted
from the US Household Food Security Survey Module
(HFSSM)(31), which is regarded as the best epidemiological
instrument currently available(32). This version of the
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Fig. 1 Propositional model: directed acyclic graph of the relationships between intimate partner violence, common mental disorders
and food insecurity (‘Hh food insecurity’, household food insecurity; ‘Common mental disorders’, common mental disorders in the
woman; ‘Psychological IPV’, psychological intimate partner violence; ‘Physical IPV’, physical intimate partner violence; ‘Alcohol
misuse (partner)’, alcohol misuse by the partner; ‘Social support (women)’, woman’s social support; ‘C & A under 18’, presence of
children and adolescents under 18 years old in the household; ‘Race/ethnicity (women)’, woman’s self-reported skin colour;
‘Economic classification’, Brazilian Economic Classification Criterion; ‘Age (women)’, woman’s age)
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Brazilian scale encompassed fifteen dichotomous items on
food insecurity experienced in the previous 3 months,
upon which households were classified into four groups:
food and nutritionally secure (adult-only and child and
adolescent (C&A) scales, score= 0), mildly food insecure
(adult-only scale, score= 1–5; C&A scale, score= 1–3),
moderately food insecure (adult-only scale, score= 6–10,
C&A scale, score= 4–6) and severely food insecure (adult-
only scale, score= 11–15, C&A scale, score= 7–8)(30,33). In
the present study the latter two categories were grouped
together. The main outcome was thus modelled as a three-
level variable.

Statistical analysis
As conveyed before, a multiple imputation procedure was
first employed to address the missing data. Assuming
a MAR (missing at random) pattern, twenty imputed
databases were generated using Mplus 7.13(34). These
databases were subsequently exported to the statistical
software package Stata 13 (‘mi passive’ command) for data
managing and processing.

The modelling process used path analyses. As the dis-
tributions of the outcome variables differed according to
the equations in the system, so too did the respective
models. Returning to the variables in Fig. 1, the following
models were used: ‘Hh food insecurity’, ordinal logit
model; ‘Common mental disorders’, linear model; ‘Psy-
chological IPV’, ordinal logit model; ‘Physical IPV’, ordinal
logit model; ‘Social support (women)’, linear model;
‘Alcohol misuse (partner)’, ordinal logit model; ‘C & A
under 18’ and ‘Marital status’, logit model. Regarding the
ordinal logit models, proportional odds assumptions were
tested ahead of the main modelling process using the
‘omodel’ Stata command. Three variables from the direc-
ted acyclic graph were completely exogenous (‘Race/
ethnicity (women)’, ‘Age (women)’ and ‘Economic classi-
fication’) and therefore did not require a distributional
specification.

The analyses employed the Mplus robust maximum
likelihood estimator(34). The fit of the model was evaluated
using the Bayesian information criterion (BIC). The model
with the lowest BIC value was considered the best fitting
model(35).

The modelling process consisted of two steps. Starting
with the ‘propositional’ model presented in Fig. 1, mis-
specifications that suggested paths to add or remove were
assessed in the first stage. Modification indices provided
by Mplus were scrutinized to this end. Re-specification
occurred if the BIC value dropped after freely estimating
the model with the suggested new path or with a removal.
The decision to explore and retain/remove a path was also
based on theoretical plausibility(36).

The second stage involved systematically trimming non-
significant paths, i.e. those involving coefficients with an
estimated P value of >0·05. However, paths with P values
between 0·05 and <0·1 were preserved when they led to a

significant reduction in the BIC value. This process respected
the specific hierarchy of the initial ‘propositional’ model.
The trimming process started on the left and moved to the
right: (i) starting with all of the paths originating from the
more distal variables (‘Race/ethnicity (women)’, ‘Age
(women)’ and ‘Economic classification’); (ii) moving to the
first-level intermediate variables (‘Marital status’, ‘C & A
under 18’, ‘Social support (women)’ and ‘Alcohol misuse
(partner)’); (iii) progressing to the second-level inter-
mediate variables (‘Psychological IPV’ and ‘Physical IPV’);
(iv) and finally from the most proximal variable (‘Common
mental disorders’). The overall process was stopped when
no additional path was suggested, all remaining paths
were statistically significant and the fit of the model was
acceptable. This stage of the analysis was also conducted
using Mplus version 7.13(34).

Results

Profile of the participants in the study
As shown in Table 1, 39·4% of the families were food
insecure at the time of the interview and of those, over a
quarter were classified as having moderate or severe food
insecurity. Nearly three-quarters of the women reported
having been involved in at least one episode of psycho-
logical violence and approximately a quarter reported at
least one episode of intimate partner physical aggression
in the 12 months prior to the interview. Of those reporting
psychological violence, 41·1% also stated experiencing
physical violence in their relationships, 93·9% who alleged
physical violence said that they had also suffered psy-
chological violence. Approximately 80% of the women
reported three or more symptoms of mental distress,
71·1% belonged to the lower middle-income class (class C),
just over a third of the women described themselves as
white, and nine out of ten said they were in a stable
relationship at the time of the interview. Most women
were of childbearing age. Approximately two-thirds of the
households had at least one child or adolescent, and
10·3% of the partners were identified as potential misusers
of alcohol.

Main findings
The ‘propositional’ model was first analysed with the
covariance between the distal variables specified (‘Race/
ethnicity (women)’, ‘Age (women)’ and ‘Economic classi-
fication’) and without the path from ‘Psychological IPV’ to
‘Physical IPV’. As all three covariances were largely non-
significant at the conventional level (P< 0·05), the model
was tested without the covariances involving exogenous
variables. This reduced the BIC value by 32·2% (from
28 370·241 to 19 244·720). Based on the indications from
the modification indices, a path between the two types of
violence was introduced, which again improved the fit of
the model (BIC= 19 035·174). In the second stage of the
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modelling process, several of the paths originally
proposed were deleted because they proved statistically
non-significant at the specified levels or failed to reduce
the BIC value. According to the scheme described in the
Methods section, the analysis took nine sequential steps
to reach a simplified ‘final’ model.

Figure 2 shows the directed acyclic graph of this ‘final’
model. The estimates of each path are shown in Table 2.
Interestingly, HFI was associated with both psychological
and physical violence. There was a direct path between
psychological violence and HFI, indicating that part of this
relationship may be mediated by factors not included
in the model. In addition to this direct link, mediation
through physical violence and CMD was also apparent.
The association between physical violence and HFI
seemed to occur exclusively through CMD. Notably, this
relationship had to be smaller than the overall psycholo-
gical IPV because the latter contained additional positive
paths to the outcome. All estimates were adjusted for the
other variables in the system and potential confounders in
the process.

As conveyed in Fig. 2 and Table 2, in addition to the two
types of violence and CMD, there were also direct or
indirect connections between the other antecedents
and HFI. Considering only the direct path, food insecurity
was approximately 6·6 times more likely to take place in
families in the lowest socio-economic groups (classes D
and E according to the economic classification) than in
middle-income families (class B). Race/ethnicity also
showed a strong association with HFI. Again, considering
only the direct path, women who self-identified as non-
whites were about twice as likely to be food insecure than
those characterizing themselves as white.

Demographic variables were also important risk factors for
HFI. Having a child or adolescent in the household and not
being married or cohabiting at the time of the interview
increased the chance of HFI threefold and twofold, respec-
tively. Conversely, the lower the level of social support, the
higher was the HFI. It should be noted that these estimates
refer only to the direct links between these variables and the
outcome. It follows that the total relationship must be far
greater, as the result of adding all of the mediated paths.

Table 1 Profile of the study population: women (n 849) who had been in a relationship in the 12 months preceding the
interview, Campos Elíseos, Duque de Caxias, Rio de Janeiro State, Brazil, 2010

Variable n % 95% CI

Household food insecurity
Food secure 479 61·6 54·3, 68·8
Mildly food insecure 261 27·8 22·0, 33·6
Severely and moderately food insecure 94 11·6 6·8, 14·4

Psychological intimate partner violence
No 228 30·6 22·9, 38·2
Yes 607 69·4 61·7, 77·1

Physical intimate partner violence
No 569 73·2 64·9, 81·4
Yes 266 26·8 18·6, 35·1

Common mental disorders
No 166 17·8 13·7, 22·7
Yes 656 82·2 77·2, 86·3

Economic classification*
B class (middle-income) 50 3·7 1·9, 5·6
C class (lower middle-income) 499 71·1 65·2, 77·0
D and E class (low-income and very low-income) 244 25·1 19·2, 31·1

Race/ethnicity
White 270 36·1 28·1, 44·1
Non-white 572 63·9 55·8, 71·9

Marital status
Married/common-law union 743 89·5 85·3, 93·6
Single/divorced/widow 104 10·5 6·4, 14·6

Children or adolescents under 18 years old in the household
No 173 32·9 24·8, 41·1
Yes 676 67·1 58·9, 75·2

Woman’s age (years)
10–20 26 1·2 0·3, 2·0
20−30 245 21·0 16·0, 26·0
30−40 251 36·8 30·3, 43·2
40−50 199 20·2 16·1, 24·2
50−60 118 12·7 8·7, 16·8
>60 10 8·1 0·3, 15·8

Partner’s alcohol misuse
No 746 89·7 85·5, 93·8
Yes 90 10·3 6·2, 14·4

*Brazilian Economic Classification Criterion(18).
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Two variables that showed rather different behaviour
were women’s age and alcohol misuse by the partner. The
‘final’ model suggested that the effects of both variables

were completely mediated by other variables in the system
and did not have a direct association by themselves. As
maternal age increased, the degree of social support also
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Fig. 2 ‘Final’ model: directed acyclic graph of the relationships between intimate partner violence, common mental disorders and
food insecurity (‘Hh food insecurity’, household food insecurity; ‘Common mental disorders’, common mental disorders in the
woman; ‘Psychological IPV’, psychological intimate partner violence; ‘Physical IPV’, physical intimate partner violence; ‘Alcohol
misuse (partner)’, alcohol misuse by the partner; ‘Social support (women)’, woman’s social support; ‘C & A under 18’, presence of
children and adolescents under 18 years old in the household; ‘Race/ethnicity (women)’, woman’s self-reported skin colour;
‘Economic classification’, Brazilian Economic Classification Criterion; ‘Age (women)’, woman’s age)

Table 2 ‘Final model’: point estimates, 95% CI, statistical significance levels and fit index*

Path Point estimate 95% CI P value

Common mental disorders → Hh food insecurity 1·095 1·037, 1·157 0·001
Psychological IPV → Hh food insecurity 1·095 1·015, 1·182 0·020
Social support (women) → Hh food insecurity 0·917 0·875, 0·962 0·000
C & A under 18 → Hh food insecurity 2·986 1·925, 4·632 0·000
Marital status → Hh food insecurity 1·978 1·116, 3·505 0·020
Race/ethnicity (women) → Hh food insecurity 2·257 1·319, 3·861 0·003
Economic classification → Hh food insecurity 3·317 2·084, 5·278 0·000
Physical IPV → Common mental disorders 0·424 0·094, 4·495 0·000
Psychological IPV → Common mental disorders 0·244 0·104, 2·353 0·019
Social support (women) → Common mental disorders –0·174 0·078, –2·218 0·027
Marital status → Common mental disorders 1·508 0·895, 1·685 0·092
Economic classification → Common mental disorders 0·976 0·354, 2·767 0·006
Alcohol misuse (partner) → Psychological IPV 1·818 1·371, 2·411 0·000
C & A under 18 → Psychological IPV 1·751 0·997, 3·072 0·051
Economic classification → Psychological IPV 1·584 1·039, 2·414 0·032
Physical IPV → Psychological IPV 1·565 1·422, 1·723 0·000
C & A under 18 → Alcohol misuse (partner) 1·910 1·127, 3·236 0·016
Marital status → Alcohol misuse (partner) 6·341 2·923, 13·752 0·000
Race/ethnicity (women) → Alcohol misuse (partner) 3·511 1·901, 6·485 0·000
Age (women) → Social support (women) 0·050 0·017, 2·949 0·003
Age (women) → C & A under 18 0·902 0·871, 0·934 0·000
Race/ethnicity (women) → C & A under 18 1·745 0·919, 3·313 0·088

Fit index (BIC) 18 298·797

‘Common mental disorders’, common mental disorders in the woman; ‘Psychological IPV’, psychological intimate partner violence; ‘Social support (women)’,
woman’s social support; ‘C & A under 18’, presence of children and adolescents under 18 years old in the household; ‘Economic classification’, Brazilian
Economic Classification Criterion; ‘Physical IPV’, physical intimate partner violence; ‘Alcohol misuse (partner)’, alcohol misuse by the partner; ‘Race/ethnicity
(women)’, woman’s self-reported skin colour; ‘Age (women)’, woman’s age; ‘Hh food insecurity’, household food insecurity; BIC, Bayesian information criterion.
*Interpretations of paths’ estimates according to outcome (incoming arrow): proportional odds ratio → ‘Hh food insecurity’, ‘Psychological IPV’, ‘Physical IPV’
and ‘Alcohol misuse (partner)’; odds ratio → ‘C & A under 18’; linear regression coefficient → ‘Common mental disorders’ and ‘Social support (women)’.
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rose, whereas the likelihood of having children or ado-
lescents in the household diminished, thus reducing the
likelihood of CMD and HFI by extension. Alcohol misuse
by a partner seemed to be related only to psychological
violence, which, as already mentioned, was connected to
HFI through several pathways.

Discussion

Both psychological and physical violence were identified
as significant risk factors of HFI. The prominence of
psychological violence in the process was noticeable. Its
connection to HFI seemed to occur through at least three
different pathways. One went through physical violence
and CMD, another was exclusively through CMD, and the
third path linked psychological violence directly to HFI.
This direct route suggests that there are other variables
mediating this relationship beyond mental disorders and
physical violence. A hypothesis could be that in relation-
ships in which psychological violence is the norm, the
partner tends to exert control over the family’s budget
as a means of establishing power and control over the
woman, thus decreasing the priority of buying foodstuffs.
This conjecture requires more in-depth discussion and
research.

The notion that CMD precedes HFI also requires further
research. Although backed by influential work in the
scientific literature(15,37), this directionality requires further
insight because it is not universally held. Some authors
postulate that HFI is actually a risk factor for affective
disorders, rather than the opposite(38,39). Clearly, both
directions are acceptable and further analyses examining
non-recursive and/or time-related longitudinal transition
models could shed further light on the matter(40,41).

However, in keeping with the original hypothesis
suggested in the ‘propositional’ model, CMD seemed to
function as a mediator between both types of violence
and HFI. Again, this is consistent with the specific litera-
ture on the repercussions of IPV, of which mental
disorders among women are considered one of the most
important(15,42–44). It is quite conceivable that the presence
of these disorders affects women’s motivations to buy and
cook food. This demotivation could be related to the loss
of appetite and apathy that is commonly expressed in
CMD and/or to the physical and psychological exhaustion
often felt by people experiencing domestic violence(45,46).
Another possibility is isolation. Women experiencing
mental distress are less capable of seeking out help and
support from government institutions designed to reduce
HFI. In addition, there is the utilitarian hypothesis alluded
to in the introduction according to which women exposed
to violence and mental distress have more trouble getting
and sustaining jobs or finishing school. Opportunities
and adequate income thus progressively decrease, with
insufficient diet ensuing as a long-term end result(10,47).

From this perspective, the finding that CMD is a significant
factor in the process between both types of violence
and HFI suggests that HFI is not just a result of short
financial means to buy food. Dysfunctional relationships in
a family, with or without other psychosocial risk factors
such as alcohol abuse or drug use, seem to play a relevant
role too.

The effective link between psychological and physical
IPV is also related to previous studies and theories. The
first investigations in the USA by Straus and Gelles(48,49)

indicated that in most homes where there is physical
violence, there is also a backdrop of psychological violence.
Over the years, this finding has repeatedly recurred in the
literature, continually underscoring the concomitance of
different forms of violence in conflictive relationships within
couples(50) and the fact that psychological violence almost
always precedes physical abuse(51).

Another noteworthy finding was that a low economic
status was partially associated with HFI over psychological
violence and increased mental disorders. This again indi-
cates that in addition to the direct impact of low income on
the means to buy food, part of the relationship could also
be due to the greater vulnerability of these families to
psychosocial stressors such as IPV and mental disorders.
These findings reinforce the importance of considering
more complex models that include different aspects of
individuals’ lives to better understand the situations lead-
ing to HFI. Following corroboration, it would be helpful
for interventions designed to reduce HFI to not be
restricted to macro-structural measures such as cash
transfers to boost family budgets but to consider other
approaches to address IPV and the resulting emotional
vulnerability of those involved.

Interestingly, alcohol misuse by the partner was related
to HFI only through psychological violence and its con-
sequences. Based on this premise, it may well be that
when food insecurity occurs in families in which the
partner abuses alcohol there is also rampant psychological
aggression, which, if not tackled, may spiral into physical
violence, mental distress and ultimately more insecurity.
The current results also support evidence from previous
research reporting that non-white women rearing children
or adolescents as single mothers are considerably more
prone to food insecurity(52–55). These findings reinforce
the proposition that different manifestations of violence
among those most vulnerable play a fundamental role in
food insecurity, illustrating the need to address HFI
through multi-tiered interventions implemented by differ-
ent professionals and sectors(52–55).

The results of the current study should be considered in
the light of its strengths and weaknesses. Jointly studying
psychological and physical IPV in a single model is a
positive aspect of the study. Another strength may be the
novelty of investigating the associations between these
two forms of IPV and HFI mediated by maternal mental
health. Use of causal graphs was a strength in this regard
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because it allowed for the estimation of indirect relation-
ships in addition to direct associations. Path analysis was
additionally relevant to show the associations with other
economic, demographic and lifestyle-related antecedents.
Another favourable methodological decision was the
population-based sampling strategy employed that enabled
representative prevalence estimates of the events of interest.
The use of different validated epidemiological instruments
to measure more complex constructs deserves mention-
ing, as this helped reduce the underestimation of events
and misclassification bias to some extent(24,25,27). Still, future
studies should contemplate more complex structural
equation models to better address measurement errors.

Using a cross-sectional approach could be considered
a potential weakness. According to Gundersen and
Ziliak(41), a causal relationship between food insecurity
and other health outcomes in cross-sectional studies is not
as clear. In principle, this data collection strategy cannot
ensure that IPV precedes HFI. However, the 12-month
time frame used to record violence should be extensive
enough to represent events suffered over a long period of
time, thereby covering habitual and persistent experiences
of violent behaviour or victimization. The perspective
that intimate violence is often a ‘chronic’ experience is
grounded in the findings of several studies that reported
that the time normally elapsing before a woman will end a
violent relationship exceeds 10 years. Moreover, women
who have suffered violence once tend to experience the
same patterns of violence in subsequent relationships(50).
This tends to reinforce the hypothesis that the associations
identified in the present study occur in mostly one direc-
tion, i.e. from left to right as conveyed in Fig. 2. However,
some studies have noted that experiencing food insuffi-
ciency during childhood and adolescence could be a
potential risk factor for depression and other mental health
problems years later. To determine the directionality of
this relationship would require a longitudinal study, which
should be encouraged(56,57).

As noted in the introduction, epidemiological studies on
this subject are still rare. The current research programme
is still in its infancy and, as such, the ‘final’ model should
be viewed only as a start. Although it is a refined version
of the cruder ‘propositional’ model, it still requires
improvements and many issues to be addressed. Further
corroboration studies are needed. The associations pro-
posed and identified in the present study not only need to
be replicated but should be studied through increasingly
comprehensive models as previously stated. Unobserved
characteristics related to both HFI and IPV may be likely
and would need to be controlled for. Moreover, adding
other factors that are not yet explored could lead to
improved explanations. How the types of violence studied
here are related to sexual violence, community violence
and illicit drug consumption are still issues needing answers.

A relevant question concerns whether the study findings
would hold true in different population domains and

contexts. Despite recent progress in increasing the true
income of the poorest in Brazil, the present results seem to
suggest that HFI is still a major public health problem. Its
frequency in the population studied (approx. 40%) is
higher than the national estimate (30·2%) and the average
identified in the State of Rio de Janeiro (28·3%). The
figures are more akin to those quoted for the north and
north-east of the country (40·3% and 46·1%, respectively),
which are known as the poorest regions of Brazil(52). IPV,
a reality in many homes, is also an issue worth addressing.
As mentioned earlier, approximately two-thirds of the
women interviewed reported having been involved in at
least one act of psychological violence in the 12 months
prior to the interview and a quarter of the women had
experienced physical violence in the same period. It is
quite likely that the magnitude of these two phenomena
originates from the poor socio-economic conditions typi-
cal of the areas to which the study population belong.
Future studies should evaluate the reproducibility of the
main findings presented here in areas characterized by a
higher income and level of education.

Despite the limitations and gaps mentioned above, the
results of the present study indicate – and reinforce, if
considered in light of the related literature(4,5,8,10) – the
importance of IPV and CMD in models designed to
understand the processes leading to HFI. Recognizing
these factors in families at risk may provide professionals
involved in direct assistance more latitude in potential
interventions. The findings are of equal importance to
managers and professionals responsible for public health
policies, as the results may offer key elements that can
support recent and innovative approaches to eliminating
this serious public health problem, which have been
strongly called for by agencies involved in comprehensive
intersectorial efforts(58,59).
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