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This article offers a simple predictive model of physical intimate partner violence
(PIPV) to be used by primary health care (PHC) professionals. The sample comprised
811 mothers of children <5 months old attending PHC facilities in Rio de Janeiro,
Brazil. A multinomial logit model was used. Measured by the Revised Conflict Tactics
Scales, PIPV was classified in three levels (absence, at least one episode during preg-
nancy or postpartum, and presence in both periods). Socio-economic, demographic
and life style variables were considered as potential predictors. Maternal age <20 years,
an education of <8 years of schooling, raising >2 children under 5, tobacco smoking,
alcohol misuse and illicit drug use by the mother and/or partner, and perception of
baby’s ill-health were identified as predictors of PIPV. The model-projected prevalence
of PIPV for pregnancy and/or postpartum was just 10.1% in the absence of these
characteristics, whereas this increased to 96.4% when all the seven characteristics were
present. Child, maternal and family characteristics greatly increase the likelihood of
PIPV and could be used together as screening indicators.

Keywords: domestic violence, maternal age, maternal education, smoking, alcohol abuse,
drug abuse.

Introduction

Experts on physical intimate partner violence (PIPV)
from around the world agree that the prevalence of
PIPV is much higher than is generally believed by the
public.1 A similar pattern is present in Brazil. Accord-
ing to a nationwide survey conducted in 2002 and
2003, the prevalence of ‘minor’ and severe physical
assaults between intimate partners, with either the
woman or her partner as victim, was 21.5% and 12.9%
respectively in the 12 months preceding the interview.2

The physical, emotional and social consequences
make PIPV ever more relevant. They involve different

dimensions, not only reflecting upon the physical
spheres of the victims and perpetrators, but also in
regard to emotional and social relationships at the
family level and beyond.1,3–8 Multiple abusive events
over time and different types of violence appear to
have lasting and cumulative effects, which remain
even after their cessation.9 The consequences may be
devastating when violence occurs during pregnancy or
the first postpartum months, entailing life-threatening
situations for the mother and baby.6–8,10–14

The key role which could be played by primary
health care (PHC) facilities in dealing with PIPV has
recently been acknowledged. These services may serve
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as warning and sentinel sites for detecting women
experiencing intimate partner violence (IPV) as PHC
services are often the main gateway to the health sys-
tem.15,16 The possibility of early detection of PIPV
becomes even greater in certain periods of life where
health care is expected to be provided on a regular
basis, as is the case in pregnancy and in the first
months of life of the child.17–20 Yet, despite some efforts
in raising awareness of health professionals to the
problem, most episodes of IPV still go unnoticed by
the health services. A hectic routine, lack of time and
resources, restricted privacy, as well as insufficient
training of professionals, may result in the persistent
under-detection of cases, which in turn ultimately
hinders any effective action to break the cycle of
violence.21–23

Given the high prevalence and deleterious conse-
quences of PIPV during gestation and the postpartum
period for mothers and their families, it is important to
promote effective and amicable approaches that may
help to address the problem. Educating active primary
care professionals about the different patterns or mani-
festations of violence found in domestic environments
may be one of those measures. This study aims to
provide health professionals who work directly with
the public with the tools to anticipate such events.
To address this aim, this paper presents a simplified
model for predicting prevalence of PIPV occurring at
the couple level which could be used as a first step
towards its detection in primary care services. To
this end, this model tested and used several socio-
economic, demographic and life style characteristics
related to women and their families, which were
chosen not only for their solid theoretical background
as risk factors and/or markers/predictors,1,4,11,17,24–26

but also for their ease of application and use in PHC
settings.

Methods

Setting and participants

The sample comprised randomly selected mothers of
children under 5 months of age who were waiting in
five large public PHC facilities of Rio de Janeiro, Brazil.
Data collection took place from January to July 2007.
Women were considered ineligible if they had experi-
enced <1 month of intimate relationship with their
partner during pregnancy or the postpartum period. In
view of our other research purposes (e.g. to study the

association of PIPV and early weaning), we excluded
women who were HIV-positive, those undergoing
cancer treatment and/or using medication that con-
traindicated breast feeding, as well as those who gave
birth to twins, and children with metabolic problems
or anatomic malformations preventing breast feeding.

Out of the 835 eligible women invited to take part in
the study, 811 (97.1%) were interviewed by female
postgraduate students, using a structured question-
naire in a private location with only the interviewee
present. The option for closed-form face-to-face inter-
views rather than self-response schedules was due to
the relatively low level of literacy of the study popula-
tion. Interviews lasted approximately 30 min.

Variables and measurement tools

The present paper focuses on PIPV occurring at the
couple level and was evaluated through the Revised
Conflict Tactics Scale (CTS2),27 which has been formally
adapted for use in Brazil.28–30 For descriptive purposes,
a positive PIPV comprised the reporting of at least one
item on the 12-item physical assault subscale perpe-
trated by the respondent herself and/or her partner
during the months of pregnancy and postpartum. In
the main analysis, the variable comprised three levels,
namely, PIPV absent, an isolated occurrence of one or
more items in one of the two periods considered (preg-
nancy or postpartum), or the occurrence of at least one
positive PIPV item in both periods.

A range of variables commonly used in the fields
of maternal and child health and family violence
were tested in constructing scenarios for predicting the
three categories of PIPV outlined above. The following
groups and descriptors were scrutinised: (a) char-
acteristics of the children – age, sex, gestational age
and birthweight, maternal perception of infant health
status; (b) characteristics of women – age, education,
self-reported colour/race, occupation and marital
status; (c) reproductive history – number of children
under 5 years old, parity, number of living children,
number of prenatal consultations, intention to become
pregnant; (d) life style – tobacco, alcohol and illicit
drug use/abuse by the couple; and (e) socio-economic
status of the family – amount of household goods, level
of education of the household’s main income earner,
possession of selected appliances and durable assets,
and whether there was a domestic servant.

Great care was taken in characterising scenarios
according to a gradient from ‘less favourable’ to ‘more
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favourable’ conditions for the occurrence of PIPV (pro-
files designated in the results with the letter A for the
less favourable through to J for the more favourable
condition for PIPV).

Most variables used in the Results section are self-
evident, but a few require further explanation. Mater-
nal perception of the child’s health was evaluated using
an adaptation of the World Health Organization ques-
tion about adults’ self-perception of health.31 Maternal
schooling was classified in three groups according to
the Brazilian system: 1–7 years corresponds to incom-
plete basic education; 8–11 years corresponds to com-
pleted basic education, but not having completed high
school; and 12 years and over corresponds to com-
pleted middle-level education or higher. Current
alcohol misuse was evaluated by means of two screen-
ing tools. The TWEAK (Tolerance; Worried; Eye-opener;
Amnesia; K/Cut-down)32 assessed the habit in the study
participants (women/mothers), whereas the CAGE
(Cut-down; Annoyed; Guilty; Eye-opener)33 answered by
the respondents but reported their respective partners’
alcohol intake. Both instruments have been adapted for
use in Brazil.34,35 A Portuguese (Brazilian) version of
the Non-Student Drugs Use Questionnaire (NSDUQ)
was used to identify present illicit drug use by the
participants and their partners.36 The use of one or
more illicit substances among those listed (solvents,
marijuana, cocaine or ‘others’) was defined as a posi-
tive drug use situation. As with alcohol misuse,
women answered for themselves and for their partners
by proxy. The Brazilian Criterion of Economic Classi-
fication (BCEC) was used for economic stratification
of the families. The BCEC encompasses information
on the level of education of the household’s main
income earner, on the possession of selected appli-
ances and durable assets, and whether a domestic
servant was employed. The scale classifies families into
five decreasing levels in terms of purchasing power
(A to E).37

Data analysis

Probabilities of PIPV were obtained using a special
STATA® routine, prvalue.38 A multinomial logit model
was used as the variable (PIPV) has three non-ordered
levels as outlined in the first paragraph of the previous
subsection. According to this model, estimates of pro-
jected probabilities for each category of the variable are
a function of the level-specific regression coefficients
pertaining to the descriptors (‘independent’ covariates)

Table 1. Sociodemographic, reproductive and life style charac-
teristics of the study sample

Characteristics n (%)

Sex of the baby
Male 436 (53.7)
Female 375 (46.2)

Age of the baby (days)
0–30 264 (32.6)
31–90 333 (41.1)
91–150 214 (26.4)

Perception of the child’s healtha

Excellent 407 (50.3)
Very good 156 (19.3)
Good 215 (26.5)
Fair or bad 31 (3.8)

Maternal age (years)
<20 184 (22.7)
20–35 554 (68.3)
>35 73 (9.0)

Race/colour (self-rated by mother)
Brown/mulatto 418 (51.5)
White 229 (28.2)
Black 154 (19.0)
Other (Asian/Indian) 10 (1.2)

Maternal schooling (years)
1–7 336 (41.4)
8–11 247 (30.5)
�12 228 (28.1)

Marital status
With the same partner during pregnancy and postpartum 702 (86.6)
With partner now, not during pregnancy 7 (0.86)
Without partner 102 (12.6)

Number of consultations during prenatal care
0–2 20 (2.6)
3–5 112 (14.5)
�6 642 (83.0)

Intention to get pregnant
Yes, regarding latest pregnancy 251 (31.0)
Yes, but not regarding latest pregnancy 227 (28.0)
No 333 (41.1)

Number of offspring under 5 years of age
One 602 (74.2)
Two 173 (21.3)
Three or more 36 (4.4)

Tobacco usage during pregnancy or postpartum by mother
No 651 (80.3)
Yes 160 (19.7)

Current alcohol misuse
Neither mother nor partner 422 (52.0)
Either mother or partner 319 (39.3)
Both 70 (8.6)

Current illicit drug use
Neither mother nor partner 657 (81.0)
Either mother or partner 127 (15.7)
Both 27 (3.3)

Socio-economic class
A and B (highest) 96 (11.8)
C 370 (45.6)
D and E (lowest) 345 (42.5)

an = 810; one woman was not able/declined to evaluate the baby.
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comprising the scenarios and their respective values
regarding individuals in the sample. Confidence inter-
vals (95%) were obtained by non-parametric boot-
strap39 implemented in an ad-hoc routine developed in
STATA40 and based on the command prvalue.

Univariate analyses were first carried out to identify
a parsimonious set of descriptors. Variables showing
statistical significance at the 5% level were subse-
quently considered in the multivariate procedure.
However, some variables lost significance when added
to the more complex models, possibly because of infor-
mation redundancy vis-à-vis one or more variables
already contemplated. Competing variables were then
tested sequentially in order to arrive at the best dis-
criminant model, wherein all variables were significant
at P < 0.05. The variable child age was forced into the
model in order for all predictions/projections to be set
at the mean age of the studied children (59 days;
SD = 41.7).

In order to evaluate performance, the fit of the
model was scrutinised in regard to the observed data
set (development model), and a subset generated from
200 (B) bootstrap samples (internal validation). To
this end, the prediction model identified from the
data was fitted to the original sample and each of B
samples.41 Overall model fit was carried out through
the Brier Score, which assesses the accuracy of the
predictions. The Brier Score is given by the mean
squared differences of the predicted and the observed
outcomes of all subjects. The score may range from 0
(concordant prediction) to 1 (discordant prediction).

The agreement between observed and predicted
probabilities was appraised by the Calibration Slope
(CS) and the Hosmer–Lemeshow (HL) goodness
of fit test. The former concerns the regression slope
of the linear predictor, whereas the latter compares
observed and predicted outcomes in grouped sub-
jects. A model is considered calibrated as CS tends
to 1 and when the P-value of the HL test is above
0.05.41

Ethical considerations

The study was approved by the Research Ethics Com-
mittee of the Rio de Janeiro Municipal Health Depart-
ment in conformity with the Declaration of Helsinki.
All participants gave their written informed consent
after anonymity and confidentiality of information
were guaranteed. All women also received information
about public facilities that help families affected by
violence in Rio de Janeiro. They were encouraged to
contact them if they felt it was necessary.

Results

As shown in Table 1, approximately 40% of the
children were between 30 and 90 days of life. About
half the mothers classified their children’s health as
excellent. The average maternal age was 25.3 (SD = 6.6)
years, but approximately one in four of the women
were teenagers. Around half considered themselves
as brown/mulatto and above 70% had less than 11

Figure 1. Prevalence of physical
intimate partner violence during
gestation and postpartum among
attendees of primary health care
facilities of Rio de Janeiro, Brazil.

Total in pregnancy
307 (37.8%)

Pregnancy only
199 (24.5%)

Both periods
108 (13.3%)

Postpartum only
23 (2.8%)

No physical violence
481 (59.4%)

Total postpartum
131 (16.2%)
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years of formal schooling. The majority of respon-
dents reported having had the same partner during
pregnancy and postpartum. Overall, this is a low-to-
medium income population, as 88% of households
qualified as belonging to the C, D or E socio-economic
strata.

According to Figure 1, the prevalence of PIPV
during pregnancy was 37.8%, while 16.2% occurred in
the first five postpartum months. Among women who
reported PIPV during pregnancy (n = 307), 108 (35.2%)
also reported violence during the postpartum period.
Yet, among those who did not report any physical
assault during pregnancy (n = 504), only 23 (4.6%)
experienced the situation after birth. Thus, the preva-
lence of PIPV in the postpartum period is approxi-
mately eight times higher in families that had also
experienced violence during pregnancy as compared
with those who had not (P < 0.001).

As some variables lost significance in the multi-
variate analysis, the final model comprised only seven
variables, namely: maternal perception of the baby’s
health, maternal age, maternal education, number
of children under 5 years, tobacco use by mothers,
alcohol misuse, and any drug use by the couple. The
adjustment indices of the final model are shown in
Table 2.

Table 3 presents the profile of PIPV according to
different scenarios often found among primary care
service users. As scenarios were changed to incorpo-
rate more of the characteristics commonly associated
with PIPV, so did the estimated prevalences. Compari-
son of the two extremes – scenarios A and J – illustrates
these changes. In scenario A (‘lowest risk’), the preva-
lence of PIPV occurring either during pregnancy or
the postpartum period is 7.5%, and drops to 2.6% for
PIPV occurring in both periods. At the other extreme
(scenario J), these figures increase markedly, reaching
59.4% and 37.0%, respectively.

Discussion

The study sample predominantly comprised mothers
of children over 30 days of life and in good health.
Most of the mothers self-rated themselves as brown/
mullatto, had little schooling, had a steady partner,
regularly attended for prenatal care and belonged to
middle-income families or lower. This profile clearly is
not unlike that of many attending public health (PH)
services of Rio de Janeiro, and perhaps many other
urban centres in Latin America.42

On average, the prevalence of PIPV was high both
during pregnancy and after childbirth, which rein-
forces the relevance of PIPV as a PH issue that needs
to be addressed in primary care facilities. The study
places the prevalence of PIPV during pregnancy
above the upper international limit, which ranges
from 0.9% to 31.7%.1,8,20,26 The same applies when
comparing the results with other Brazilian studies
where prevalences of 2.1%,43 7.4%44 and 33.8%17 are
reported.

The PIPV estimate after birth is at an intermediate
level when compared with the international literature.
The studies by Martin et al.45 carried out in the US
(women at an average of 3.6 months postpartum) and
Saurel-Cubizolles et al.46 in France (covering 12 months
following delivery) found prevalences of 3.2% and
4.1%, respectively. Both figures are well below those
found here in Rio de Janeiro. However, Harrykissoon
et al.25 reported 21% of mothers in the USA experienc-
ing PIPV in the first 3 months postpartum and Hedin
and Janson19 in Sweden found that about one quarter
of women studied for up to 8 weeks postpartum had
been victims.

The majority of women who reported PIPV after
childbirth had also reported having suffered violence
during pregnancy, thus indicating that violence in the
postpartum period is likely to be a continuance of
violence occurring during pregnancy. This finding
corroborates other authors who point to PIPV in preg-
nancy as a powerful marker for subsequent episodes
of violence after childbirth.26 Thus, it is worth prior-
itising screening those who had already reported
PIPV during pregnancy for violence in the postnatal
period.

Given the acceptable fit of the final statistical model,
the present results show that the prevalence of PIPV
varies according to different scenarios. They indicate
that the variables considered may be appropriate
predictors of abuse, and able to distinguish profiles of

Table 2. Adjustment indices of the fitted model for physical
partner violence during pregnancy and postpartum among
attendees of five primary health care facilities of Rio de
Janeiro, Brazil

Indices
Development

model
Internal

validation
Reference

values/trends

Brier Score 0.162 0.178 →0
Calibration Slope 0.71 0.635 →1
Hosmer–Lemeshow 0.055 0.067 P > 0.05
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women at increased susceptibility to physical violence
in pregnancy and the postpartum. Similar to a previous
study estimating the prevalence of different forms of
IPV (psychological and physical aggression during
pregnancy) demographic and maternal psychosocial
characteristics,22 the consumption of illicit drugs and
suspicion of alcohol misuse by the couple had the great-
est impact on the prediction of PIPV. Although the
consumption of alcohol and drugs is a sensitive subject
and difficult to approach because of the high social
disapproval of their use in general and during preg-
nancy in particular, efforts should be made to include
these topics during prenatal and postpartum child-
care consultations. The use of simplified structured
questionnaires such as CAGE,34,47 TWEAK32,35 and
NSDUQ36,48 in the screening for suspicious situations
may be feasible.

Similarly, the variation by maternal age suggests
that special attention should be paid to pregnant and
postpartum adolescents. The fact that the probability
of PIPV is higher among families with more children
under 5 years also reinforces the need of a com-
prehensive family health care approach that acknowl-
edges and alerts direct care providers – including
paediatricians – to the possibility of co-occurrence of
IPV and violence against children, as highlighted in
several studies worldwide,1,49,50 including Brazil (Rio
de Janeiro).2 The mother’s perception of her child’s
health, her educational level and smoking habits also
seem to be important predictors of PIPV; inquiring
about these factors may easily be built into routine
screening.

In developing predictive models, pragmatic alterna-
tives warrant consideration. In the present study, this
occurred only once. Information about the ‘number of
live children’ could have been used in practice instead
of ‘number of children under 5 years old’, but was
eventually dropped from the final model although the
former variable was almost as predictive as the latter.
Yet, statistical considerations were less imperative; the
choice for including ‘number of children under 5 years
old’ was ultimately based on practical motives, given
that it is less sensitive and easier to acknowledge by
respondents.

Generalisations must consider some methodological
features that may have influenced the results. That the
field team was comprised only of extensively trained
interviewers who were sensitive to the topic is one
positive aspect. The option to conduct individualised
interviews in private and welcoming locations may

have also helped in obtaining information that would
otherwise have been withheld. Specifically in relation
to violence, another favourable feature was the use of
instruments that had already been adapted for use in
our socio-cultural milieu.

A downside, though, was that some characteristics
of potential interest in this area were not collected. In
line with the proposition that information should be
easy to gather in busy PH settings, it would be worth
further exploring characteristics such as the age differ-
ential between a pregnant woman and her partner, the
gestational age at the beginning of prenatal care and
the couple’s region or country of origin. Furthermore,
it would be of interest to explore prediction models for
other forms of violence such as psychological and
sexual abuse. In addition, research to evaluate the per-
formance of our predictive model in other population
domains would be helpful, as it would enable an
assessment of its external validity.41

The findings of this study confirm that PIPV is a
frequent event during pregnancy and early in the
child’s life, and deserves immediate attention, espe-
cially among professionals who are at the forefront of
delivering care during these important cycles of life.
Suspecting and screening for PIPV on every oppor-
tunity may increase early detection of couples who
are experiencing intimate violence, and allow provid-
ing an inviting, integrated and inter-sectoral approach
to assist in breaking the process. Given that tracing
the problem in all of the women seen in PH services
may be an overwhelming task, especially in services
with limited resources, efforts should be directed to
those women who possess characteristics such as
those described in our model. Knowing the probabil-
ity of occurrence of PIPV according to different sub-
groups may help to raise awareness and thereby
bring about a more proactive course of action. Once
PIPV is suspected, the health professional may launch
a more thorough investigation, either directly by
using a more specific diagnostic tool such as the
CTS2,27 or by calling on specialised services to carry
out the process.
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