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Abstract: Physical partner violence is widely recognized as a global health problem, especially in
pregnant women. This study determines the association between physical violence during pregnancy
in Peruvian women aged 15 to 49 years with low birth weight and abortion according to the Demo-
graphic and Family Health Survey (ENDES) 2019. An analytical cross-sectional observational study
was carried out based on the data from the ENDES 2019. Two dependent variables referring to birth
outcomes were included: abortion and low birth weight. The independent variable was physical
violence during pregnancy by her current or former husband/partner. A total of 15,305 women were
included in the study. The prevalence of physical violence during pregnancy was 6.43%. Regarding
the adverse outcomes of pregnancy, the prevalences of abortion and low birth weight were 20.84%
and 6.01%, respectively. Women suffering physical violence during pregnancy were more likely
to have an abortion but not low birth weight. In conclusion, it was found that 6 in 100 Peruvian
women of childbearing age were victims of violence during pregnancy. Likewise, it was observed
that women who were victims of violence during pregnancy had a higher probability of having an
abortion but not low birth weight.

Keywords: low birth weight; abortion; physical violence; pregnancy; Peru

1. Introduction

Physical violence during pregnancy is a serious public health problem that can have
serious consequences for the mother and the newborn [1]. According to a meta-analysis
published in 2021, the global prevalence of physical violence during pregnancy is estimated
at 9.2%. Similarly, the prevalence was highest in Oceania (19.1%) and Africa (16.3%),
followed by South America (9.8%) [2]. In Peru, the prevalence of physical violence in
pregnant women in 2019 was estimated at 8.6% [3]. In this regard, physical violence during
pregnancy could affect the mother indirectly through the development of depression,
anxiety, drug abuse, and alcoholism, as well as directly due to possible abdominal damage
and placental abruption [1]. All this can place the health of the fetus at risk, causing
outcomes such as low birth weight and spontaneous or induced abortion [1]. The high
frequency of physical violence during pregnancy requires urgent intervention due to the
potential risk of morbidity and mortality for the mother and fetus.

Low birth weight and abortion are highly prevalent problems worldwide. On one
hand, according to the United Nations Children’s Fund, in 2015, it was estimated that
almost 15% of the 20.5 million births had low birth weight [4]. In this regard, the literature
reports that these newborns have an increased risk of mortality during the first year of
life and growth retardation, lower intelligence quotient, and an increased risk of chronic
diseases in adulthood [5-7]. On the other hand, in the period of 20102014, it was estimated
that at least 35 out of every 1000 women of childbearing age in the world had an induced
abortion [8]. In relation to this, unsafe induced abortion is one of the main causes of
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maternal mortality [9], which is important for women from Latin American countries like
Peru, most of whom have little or no access to means of safe abortion because they are not
covered by law [10]. Likewise, it is estimated that 1 in 10 women will have a spontaneous
abortion throughout their lives, which is equivalent to 23 million spontaneous abortions in
the world every year [11]. It is necessary to have evidence of the determinants of this type
of event in order to focus on strategies of prevention.

Different studies have reported an association between intimate partner violence and
the occurrence of adverse pregnancy outcomes. A study conducted in Tanzania in the years
2001-2002 identified that pregnant women subjected to intimate partner violence were
more likely to have a spontaneous abortion (adjusted prevalence ratio (aOR) = 1.60; 95%
confidence interval (CI): 1.06-1.60) and more likely to have an induced abortion (aOR = 1.90;
95% CI: 1.30-2.89) [12]. In India, between 2015 and 2016, it was reported that women who
had experienced physical partner violence presented a higher risk (adjusted risk ratio
(aRR) = 1.5; 95% CI: 1.20-2.00) of having any type of abortion [13]. On the other hand, in
a study carried out in Bangladesh in the period 2015-2016, it was reported that exposure
to physical violence during pregnancy was associated with having a newborn with low
birth weight (aOR = 3.01; 95% CI: 2.35-5.81) [14]. Another study conducted in Tanzania
showed the same association (aOR = 3.20; 95% CI: 1.30-7.70) [15]. The evidence on the
association between physical violence during pregnancy and this type of outcome is rare in
Latin American countries, such as Peru, in which 1 in 10 pregnant women suffers physical
violence [3].

Taking this into account, the objective of this study was to evaluate the association
between physical violence during pregnancy and abortion and low birth weight in the Pe-
ruvian population, using the Demographic and Family Health Survey (ENDES—acronym
in Spanish) for the year 2019.

2. Materials and Methods
2.1. Data Source and Description

A cross-sectional study was carried out with data from the ENDES 2019, which is
carried out annually by the National Institute of Statistics and Informatics (INEI—acronym
in Spanish). The objective of the ENDES 2019 was to provide information on demographic
dynamics, the health status of mothers and children under five years of age residing in the
national territory, the fertility of women, non-communicable and communicable diseases,
and access to diagnosis and treatment services for the formulation of population and family
health and budget programs. This information was collected through three questionnaires:
the Household Questionnaire, the Individual Questionnaire, and the Health Questionnaire.
The Individual Questionnaire collects information on the sociodemographic characteristics
of women aged 12 to 49 years; reproductive history; prenatal care; delivery assistance and
puerperal care; pregnancy and lactation; and domestic violence [16].

The ENDES 2019 is a nationally representative survey, in which the target population
was private households and their members, those who are regular residents, and those
who spent the night in the home the night before the day of the survey. In addition, all
women aged 15 to 49 years, children under 5 years of age, women aged 12 to 14 years, and
people aged 15 years and older in each particular household, as well as all boys and girls
under 12 years of age, were included. The sampling framework of the ENDES is made up
of the statistical and cartographic information from the National Population Censuses XI
and Housing VI for the year 2007 and the Household Targeting System (SISFOH—acronym
in Spanish) 2012-2013 Update. Greater details of the methodology can be found in the
ENDES report [16].

2.2. Sampling and Data Collection

The ENDES 2019 sample has a two-stage, probabilistic approach of a balanced, strati-
fied, and independent type, at the departmental level and by urban and rural areas, which
gives representative estimates at the national level, by urban/rural area, and by natural
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region (Metropolitan Lima, coast, highlands, and jungle and in each of the 24 departments
of Peru and the Constitutional Province of Callao). The sampling units in the urban areas
were the conglomerate and the private dwellings occupied in an urban area, while in the
rural areas they were the rural census area and the private dwellings occupied in a rural
area [16]. Data collection was carried out by an interviewer who had previously been
trained and supervised during an interview in the selected household. This data was
recorded on a personal computer and sent to the INEI headquarters [16]. Finally, all women
aged 15 to 49 who had complete information in the module on domestic violence and on
the characteristics of pregnancy and childbirth were included.

2.3. Variables
2.3.1. Outcome Variables

Two dependent variables that refer to birth outcomes were considered. One of the
variables was abortion, constructed through the variable V228, which was self-reported by
the woman on whether she had ever had a pregnancy that ended in miscarriage, abortion, or
stillbirth. When the woman had an affirmative answer to this question, she was categorized
as 1. It should be noted that this variable did not allow us to identify whether it was an
induced or spontaneous abortion.

The other dependent variable was low birth weight, constructed from variable M19,
which was self-reported by the woman and provided knowledge of the weight (in grams) of
the child at birth. According to the World Health Organization, low birth weight is defined
as a first recorded weight after birth of less than 2500 g [17]; following this definition, low
birth weight was classified as 1, with a birth weight of less than 2500 g.

2.3.2. Independent Variable

The independent variable was physical violence during pregnancy, constructed through
the variables D118A and D118], which was self-reported by the woman on whether she
was physically abused (ever) during pregnancy by her current or former husband/partner.
This variable was categorized and coded as 1 when the woman was physically abused
(ever) during pregnancy by her current or former husband/partner.

2.3.3. Explanatory Variables

These variables were selected in accordance with previous studies carried out on the
subject [13,14,18,19]. The variables were: age of the woman (in years), educational level
(no level/primary, secondary, or higher), marital status (never married, married/living
together, or separated /widowed /divorced), ethnic self-identification (native or non-native),
employment status (employed or unemployed), prenatal checkups (eight or more or less
than eight), iron intake during pregnancy (yes or no), institutionalized delivery (yes or no),
number of children (0, 1-3, 4, or more), birth order (1, 2-3, 4, or more), type of pregnancy
(single or multiple), desired pregnancy (yes or no), area of residence (urban or rural), wealth
quintile (poorest, poor, middle, richer, or richest), and natural region (coast, highlands,
or jungle).

2.4. Statistical Analysis

All analyses were performed using the Stata 14 software (StataCorp, College Station,
TX, USA). The svy command was used to apply sampling weights and stratifications
and ensure that the results have a level of inference at the national and regional levels.
A descriptive analysis was performed to report the absolute and relative frequencies
of the categorical variables and the mean with standard deviation (SD) for quantitative
variables that met the normality criterion. The chi-square test was used to determine
the differences between the proportions of the sociodemographic characteristics and the
dependent and independent variables, and Student’s t-test was used to compare the
means of the age variable in the dependent and independent variables. In the inferential
analysis, Poisson log generalized linear regression models were used to determine the
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association between physical violence during pregnancy and the dependent variables
and to estimate crude and adjusted prevalence ratios (PR) for the confounding variables
(women’s sociodemographic, pregnancy, and childbirth characteristics) together with their
95% CI. Estimation of the PR using a Poisson regression model has been shown to be
correct and robust with different prevalences (low and high) in crude and adjusted models,
as opposed to odds ratio calculation [20-22]. This methodology for estimating a PR has
been used in several cross-sectional studies [23-25]. Lastly, an estimate was considered
statistically significant when the p value was less than 0.05.

2.5. Ethical Considerations

The approval of an ethics committee was not required because the ENDES data is
anonymous and does not reveal any personally identifiable information. Likewise, the
ENDES database is freely accessible and can be downloaded free of charge from the
platform. The INEI website can be found at the following address: (http://iinei.inei.gob.
pe/microdatos/, accessed on 10 August 2022).

3. Results

A total of 15,305 women with a pregnancy in the last five years were included in the
study. The mean age of the women was 30.59 years (SD: 6.88). Most of the women had
a secondary education (45.20%), were married or cohabiting (86.05%), self-identified as
non-native (94.02%), and had a job (57.25%). Further details of the sample are shown in
Table 1.

Table 1. Characteristics of the population of women aged 15 to 49 registered in the ENDES 2019.

Population Included in the Study

Characteristic
Absolute Frequency (n = 15,305) Weighted Proportion *

Age (in years)

Mean (SD) 30.59 (6.88)
Education level

No level/primary 2840 18.05 (17.26-18.86)

Secondary 7124 45.20 (44.13-46.28)

Higher 5341 36.75 (35.63-37.88)
Marital status

Never married 664 4.26 (3.87-4.69)

Married/living together 13,091 86.05 (85.31-86.76)

Separated /widowed /divorced 1550 9.69 (9.11-10.31)
Ethnic self-identification

Native 1247 5.98 (5.45-6.55)

Non-native 14,058 94.02 (93.45-94.55)
Employment status

Employee 8897 57.25 (56.17-58.32)

Unemployed 6408 42.75 (41.67-43.83)
Prenatal checkups

Eight or more 11,445 74.82 (73.87-75.76)

Less than eight 3860 25.18 (24.24-26.13)
Iron intake during pregnancy

Yes 14,368 94.58 (94.08-95.03)

No 937 5.42 (4.97-5.92)
Institutionalized childbirth

Yes 14,560 94.24 (93.61-94.82)

No 745 5.76 (5.18-6.39)
Number of children

0 4305 28.76 (27.81-29.73)

1-3 10,723 69.55 (68.57-70.51)

4 or more 277 1.69 (1.46-1.96)
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Table 1. Cont.

Population Included in the Study

Characteristic
Absolute Frequency (n = 15,305) Weighted Proportion *

Birth order

1 4823 32.38 (31.45-33.33)

2-3 8067 52.92 (51.92-53.93)

4 or more 2415 14.70 (14.01-15.41)
Type of pregnancy

Single 15,162 99.14 (98.94-99.30)

Multiple 143 0.86 (0.70-1.06)
Desired pregnancy

Yes 7336 48.43 (47.39-49.46)

No 7969 51.57 (50.54-52.61)
Area of residence

Urban 11,006 74.76 (73.84-75.65)

Rural 4299 25.24 (24.35-26.16)
Wealth quintile

Poorest 3983 22.80 (21.91-23.71)

Poorer 4332 25.49 (24.48-26.53)

Middle 3102 19.92 (19.05-20.82)

Richer 2274 17.08 (16.19-18.00)

Richest 1614 14.71 (1386-15.60)
Natural region

Coast 6494 55.48 (54.32-56.63)

Highlands 5153 28.02 (26.78-29.30)

Jungle 3658 16.50 (15.53-17.52)

SD: standard deviation. * The weighting factor and the complex sampling of ENDES 2019 were included.
SD: standard deviation.

The prevalence of physical violence during pregnancy was 6.43%, and the mean age
was 31.32 years (SD: 7.14) among those suffering from violence. In addition, the frequency
of physical violence was highest among those who did not have an educational level or
had only up to primary school education; were separated, widowed, or divorced; and
had a job. Regarding the characteristics of the pregnancy, physical violence frequency was
highest in those with fewer than eight prenatal checkups, those with four to seven children,
and those who did not want to get pregnant. Women residing in the poorer and middle
wealth quintiles had the highest frequencies of physical violence in comparison with other
categories of wealth quintile (Table 2).

Table 2. Characteristics of women aged 15 to 49 years according to whether they experienced physical
violence during pregnancy, ENDES 2019.
Physical Violence during Pregnancy
Characteristic p-Value *
No (n = 14,251) Yes (1 = 1054)
Total 93.57 (93.01-94.09) 6.43 (5.91-6.99)
Age (in years)
Mean (SD) 30.54 (6.86) 31.32 (7.14) 0.008
Education level
No level/primary 91.42 (90.11-92.57) 8.58 (7.43-9.89) <0.001
Secondary 92.60 (91.77-93.35) 7.40 (6.65-8.23)
Higher 95.83 (94.86-96.62) 4.17 (3.38-5.14)
Marital status
Never married 99.84 (99.38-99.96) 0.16 (0.04-0.62) <0.001

Married/living together

Separated /widowed /divorced

94.38 (93.79-94.91)
83.67 (81.26-85.82)

5.62 (5.09-6.21)
1633 (14.18-18.74)
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Table 2. Cont.

Physical Violence during Pregnancy

Characteristic p-Value *
No (n = 14,251) Yes (n = 1054)

Ethnic self-identification
Native 93.16 (91.41-94.57) 6.84 (5.43-8.59) 0.598
Non-native 93.60 (93.01-94.14) 6.40 (5.86-6.99)

Employment status
Employee 92.92 (92.18-93.60) 7.08 (6.40-7.82) 0.002
Unemployed 94.44 (93.66-95.13) 5.56 (4.87-6.34)

Prenatal checkups
Eight or more 94.06 (93.41-94.65) 5.94 (5.35-6.59) <0.001
Less than eight 92.12 (90.99-93.11) 7.88 (6.89-9.01)

Iron intake during pregnancy
Yes 93.60 (93.02-94.13) 6.40 (5.87-6.98) 0.609
No 93.10 (90.90-94.80) 6.90 (5.20-9.10)

Institutionalized childbirth
Yes 93.60 (93.01-94.14) 6.40 (5.86-6.99) 0.691
No 93.19 (90.93-94.91) 6.81 (5.09-9.07)

Number of children
0 94.54 (93.47-95.44) 5.46 (4.56-6.53) 0.007
1-3 93.28 (92.63-93.88) 6.72 (6.12-7.37)
4-7 89.04 (83.54-92.85) 10.96 (7.15-16.46)

Birth order
1 96.93 (96.28-97.46) 3.07 (2.54-3.72) <0.001
2-3 93.05 (92.29-93.74) 6.95 (6.26-7.71)
4 or more 88.06 (85.95-89.89) 11.94 (10.11-14.05)

Type of pregnancy
Single 93.60 (93.04-94.12) 6.40 (5.88-6.96) 0.196
Multiple 90.28 (82.30-94.89) 9.72 (5.11-17.70)

Desired pregnancy
Yes 94.78 (94.05-95.43) 5.22 (4.57-5.95) <0.001
No 92.44 (91.60-93.19) 7.56 (6.81-8.40)

Area of residence
Urban 93.69 (93.00-94.31) 6.31 (5.69-7.00) 0.427
Rural 93.23 (92.25-94.10) 6.77 (5.90-7.75)

Wealth quintile
Poorest 92.87 (91.83-93.78) 7.13 (6.22-8.17) <0.001
Poorer 91.39 (89.96-92.63) 8.61 (7.37-10.04)
Middle 94.07 (92.96-95.01) 5.93 (4.99-7.04)
Richer 94.51 (93.05-95.68) 5.49 (4.32-6.95)
Richest 96.69 (95.55-97.54) 3.31 (2.46—4.45)

Natural region
Coast 76.35 (74.94-77.70) 23.65 (22.30-25.06) <0.001
Highlands 84.55 (83.35-85.68) 15.45 (14.32-16.65)

Jungle 79.47 (77.76-81.08) 20.53 (18.92-22.24)

SD: standard deviation. * The chi-square test was used, except for the age variable, where Student’s t-test was
used. The weighting factor and the complex sampling of ENDES 2019 were included.

Regarding birth outcomes, the prevalences of abortion and low birth weight were
20.84% and 6.01%, respectively. In relation to physical violence during pregnancy, we
observed that the proportions of abortion and low birth weight in women who were
exposed to violence were 30.52% and 5.30%, respectively. The frequency distributions of
abortion and low birth weight according to sociodemographic, pregnancy, and household
characteristics can be seen in Table 3.
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Table 3. Characteristics of women between 15 and 49 years old according to newborn outcomes,

ENDES 2019.
Abortion Low Birth Weight
Characteristic No Yes p-Value * No Yes p-Value *
(n =12,656) (n =3077) (n =14,816) (n=917)
Total 79.40 (78.53-80.25) 20.84 (19.75-21.47) 93.99 (93.69-94.64) 6.01 (5.36-6.31)
Age (in years)
mean (SD) 30.05 (6.88) 32.63 (6.53) <0.001 30.58 (6.85) 30.69 (7.35) 0.719
Education level
No level/primary 80.75 (78.89-82.47) 19.25 (17.53-21.11) <0.001 91.50 (90.13-92.69) 8.50 (7.31-9.87) <0.001
Secondary 80.58 (79.38-81.73) 19.42 (18.27-20.62) 94.18 (93.42-94.86) 5.82 (5.14-6.58)
Higher 76.64 (74.97-78.22) 23.36 (21.78-25.03) 94.97 (94.13-95.70) 5.03 (4.30-5.87)
Marital status
Never married 89.51 (85.73-92.38) 10.49 (7.62-14.27) <0.001 92.08 (88.90-94.40) 7.92 (5.60-11.10) 0.190
Married /living together 78.93 (77.96-79.86) 21.07 (20.14-22.04) 94.13 (93.58-94.64) 5.87 (5.36-6.42)
Separated /widowed /divorced 76.71 (73.89-79.31) 23.29 (20.69-26.11) 93.56 (91.94-94.88) 6.44 (5.12-8.06)
Ethnic self-identification
Native 88.66 (86.13-90.78) 11.34 (9.22-13.87) <0.001 92.81 (91.13-94.19) 7.19 (5.81-8.87) 0.101
Non-native 78.56 (77.62-79.46) 21.44 (20.54-22.38) 94.07 (93.53-94.56) 5.93 (5.44-6.47)
Employment status
Employee 77.86 (76.67-79.01) 22.14 (20.99-23.33) <0.001 94.39 (93.74-94.98) 5.61 (5.02-6.26) 0.078
Unemployed 80.90 (79.62-82.12) 19.10 (17.88-20.38) 93.45 (32.56-94.24) 6.55 (5.76-7.44)
Prenatal checkups
Eight or more 78.35 (77.29-79.37) 21.65 (20.63-22.71) 0.003 95.82 (95.30-96.28) 4.18 (3.72-4.70) <0.001
Less than eight 81.58 (79.80-83.23) 18.42 (16.77-20.20) 88.56 (87.15-89.82) 11.44 (10.18-12.85)
Iron intake during pregnancy
Yes 78.94 (78.01-79.84) 21.06 (20.16-21.99) 0.026 94.15 (93.62-94.64) 5.85 (5.36-6.38) 0.003
No 83.05 (79.59-86.03) 16.95 (13.97-20.41) 91.20 (88.71-93.19) 8.80 (6.81-11.29)
Institutionalized childbirth
Yes 78.84 (77.92-79.74) 21.16 (20.26-22.08) 0.005 94.22 (93.70-94.70) 5.78 (5.30-6.30) 0.001
No 84.36 (80.74-87.40) 15.64 (12.60-19.26) 90.24 (86.98-92.75) 9.76 (7.25-13.02)
Number of children
0 80.13 (78.40-81.75) 19.87 (18.25-21.60) 0.142 93.49 (92.47-94.39) 6.51 (5.61-7.53) 0.391
1-3 78.88 (77.81-79.92) 21.12 (20.08-22.19) 94.21 (93.59-94.77) 5.79 (5.23-6.41)
4-7 74.25 (67.34-80.13) 25.75 (19.87-32.66) 93.45 (88.87-96.23) 6.55 (3.77-11.13)
Birth order
1 83.87 (82.41-85.23) 16.13 (14.77-17.59) <0.001 94.34 (93.43-95.13) 5.66 (4.87-6.57) 0.024
2-3 77.77 (76.51-78.97) 22.23 (21.03-23.49) 94.23 (93.50-94.88) 5.77 (5.12-6.50)
4 or more 73.81 (71.37-76.11) 26.19 (23.89-28.63) 92.37 (90.95-93.58) 7.63 (6.42-9.05)
Type of pregnancy
Single 79.15 (78.26-80.02) 20.85 (19.98-21.74) 0.788 94.44 (93.94-94.89) 5.56 (5.11-6.06) <0.001
Multiple 80.43 (69.72-88.01) 19.57 (11.99-30.28) 42.61 (33.28-52.51) 57.39 (47.49-66.72)
Desired pregnancy
Yes 77.31 (75.96-78.61) 22,69 (21.39-24.04) <0.001 94.06 (93.31-94.72) 5.94 (5.28-6.69) 0.794
No 80.90 (79.72-82.02) 19.10 (17.98-20.28) 93.93 (93.20-94.58) 6.07 (5.42-6.80)
Area of residence
Urban 77.13 (76.03-78.20) 22.87 (21.80-23.97) <0.001 94.62 (94.04-95.14) 5.38 (4.86-5.96) <0.001
Rural 85.16 (83.84-86.40) 14.84 (13.60-16.16) 92.14 (91.00-93.14) 7.86 (6.86-9.00)
Wealth quintile
Poorest 86.53 (85.21-87.75) 13.47 (12.25-14.79) <0.001 91.91 (90.76-92.92) 8.09 (7.08-9.24) 0.001
Poorer 78.95 (77.17-80.63) 21.05 (19.37-22.83) 94.56 (93.69-95.31) 5.44 (4.69-6.31)
Middle 79.08 (77.22-80.83) 20.92 (19.17-22.78) 94.67 (93.55-95.61) 5.33 (4.39-6.45)
Richer 73.52 (71.04-75.87) 26.48 (24.13-28.96) 94.51 (92.96-95.73) 5.49 (4.27-7.04)
Richest 74.77 (71.91-77 43) 25.23 (22.57-28.09) 94.71 (93.07-95.99) 5.29 (4.01-6.93)
Natural region
Coast 76.35 (74.94-77.70) 23.65 (22.30-25.06) <0.001 94.72 (93.97-95.37) 5.28 (4.63-6.03) 0.002
Highlands 84.55 (83.35-85.68) 15.45 (14.32-16.65) 92.83 (91.89-93.67) 7.17 (6.33-8.11)
Jungle 79.47 (77.76-81.08) 20.53 (18.92-22.24) 93.52 (92.44-94.46) 6.48 (5.54-7.56)
Physical violence during
pregnancy
Yes 69.48 (65.43-73.25) 30.52 (26.75-34.57) <0.001 94.70 (92.78-96.12) 5.30 (3.88-7.22) 0.418
No 79.83 (78.93-80.70) 20.17 (19.30-21.07) 93.94 (93.41-94.44) 6.06 (5.56-6.59)

SD: standard deviation. * The chi-square test was used, except for the age variable, where Student’s t-test was
used. The weighting factor and the complex sampling of ENDES 2019 were included.

In the crude model, an association was found between physical violence during
pregnancy and abortion (PR: 1.51 (95% CI: 1.32-1.73)), while low birth weight did not show
a statistically significant association (p = 0.420). In the adjusted model, it was found that
women who had been physically abused during pregnancy were more likely to have an
abortion (adjusted prevalence ratio (aPR): 1.43 (95% CI: 1.24-1.64)), while low birth weight
did not show statistical significance (p = 0.174) (Table 4).
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Table 4. Association between physical violence during pregnancy and birth outcomes, ENDES 2019.

Abortion Low Birth Weight
Characteristic Crude Model Adjusted Model * Crude Model Adjusted Model **
PR (95% CI) p-Value aPR (95% CI) p-Value PR (95% CI) p-Value aPR (95% CI) p-Value

Physical violence during
pregnancy

No Ref. Ref. Ref. Ref.

1.51 1.43 0.88 0.80
Yes (1321.73) <0.001 (1241 64) <0.001 (0:63-1.21) 0.420 (058-1.10) 0.174

PR: prevalence ratio; aPR: adjusted prevalence ratio; CI: confidence interval. * Adjusted for covariates: age,
educational level, marital status, ethnic self-identification, employment status, birth order, desired pregnancy,
prenatal checkups, iron intake during pregnancy, institutionalized childbirth, area of residence, wealth quintile,
and natural region. ** Adjusted for covariates: educational level, prenatal checkups, iron intake during pregnancy,
institutionalized delivery, birth order, type of pregnancy, area of residence, wealth quintile, and natural region.

4. Discussion

The study sought to assess the association between physical violence during pregnancy
in Peruvian women and adverse birth outcomes. The findings of this study indicate
that approximately 6 in 100 women experienced physical violence during pregnancy.
Regarding the adverse outcomes of pregnancy, it was found that 1 in 5 pregnancies ended
in abortion, and 1 in 20 newborns had low birth weight. Regarding the examination of the
association between the variables of interest in the study, women experiencing violence
during pregnancy had a higher probability of abortion compared to their counterparts.
However, this was not associated with low birth weight.

Physical violence is experienced by 6.43% of Peruvian women. This figure is less
than that evidenced in a systematic review that reported an average global prevalence of
9.2% [2]. Likewise, this prevalence is within the ranges reported in the Latin American
and Caribbean (LAC) region, which vary from 4.7% (Brazil) to 43.8% (Mexico) [26]. The
prevalence of physical violence during pregnancy is estimated to have decreased in the
Peruvian territory since a study of hospital reports carried out in 2008 reported that the
prevalences of physical violence in women with a planned and unplanned pregnancy
were 26.6% and 32.6%, respectively [27]. In addition, some characteristics which may
lead Peruvian women to suffer violence have been described, such as living in highlands
or jungle, having a secondary education, having children, alcohol consumption by their
partners, and a family history of violence [28]. Also, another very important factor is having
suffered abuse during childhood; in Peru, high levels of prevalence of child abuse have
been described (67.1%), and it has been observed that having experienced physical abuse
during childhood increases the probability of experiencing emotional, physical, sexual,
and any type of violence in adulthood [29]. This prevalence, which is less than 7%, could
be attributed to the fact that the Peruvian State has a regulatory framework and public
policies (National Plan Against Gender Violence 2016-2021) that protect the human rights
of women and consider the eradication of violence against women a priority, indicating
the powers of the central government and regional and local governments to deal with
this problem. Among them are: the Political Constitution of Peru; the Law of Equal
Opportunities between Women and Men; the General Law of Health; the Protection Law
against Family Violence; the Penal Code; the Law for the Prevention and Punishment of
Sexual Harassment; and the Law against Human Trafficking and Migrant Smuggling [30].
Likewise, there are Women’s Emergency Centers, one of the few specialized and free public
services in Peru, as well as free emergency telephone lines (Line 100), which operate 24 h
a day throughout the year in relation to this problem [31]; however, it is not possible to
establish whether these measures have had an impact on the decrease in the prevalence of
violence against women.

Regarding the prevalence of abortion, it was found that the pregnancies of 20.84%
of Peruvian women of childbearing age ended in abortion. This result is lower than that
reported in the LAC region (32%), which has the highest prevalence of abortion, followed by
the European region (30%), Asia (28%), and North America (17%), which could be attributed
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to under-reporting by the region or social desirability biases [8]. On the other hand, in this
study 6.01% of the participants had a newborn with low birth weight, which is lower than
the world average (14.6%) and that of the LAC region (8.7%) [32]. These figures could be
explained by the fact that, in recent years, in Peru, new measures have been implemented
that may affect certain maternal health factors (such as prenatal check-ups, iron intake,
and institutionalized childbirth) and demographic factors (such as the area of residence,
wealth quintile, and natural region), which were found to be significant in our study [33].
In particular, to overcome the economic barrier, the Maternal and Child Insurance was
implemented, which guaranteed free delivery care in public health establishments. The
Maternal and Child Insurance later became the Public Health Insurance [34]. This insurance
provides coverage for prenatal check-ups for pregnant women in national territory; and
it is a financial protection for members of the population with fewer economic resources,
which must be financially sustainable over time to achieve the goal of preserving the health
of mothers and children [35]. Also, maternal health programs provide cash transfers to
people with high rates of poverty, people living in rural areas, vulnerable people, and
pregnant women on the condition that they access certain health services [36]. On the other
hand, to overcome the barrier represented by geographical distances to access maternity
care services in rural areas, 500 “Maternity Waiting Houses” were implemented [34]. This
is a strategy to provide accommodation to pregnant women, facilitating their access to
health facilities, mainly for delivery care, and thus contributing to prevent maternal and
perinatal death [37]. Finally, to overcome the cultural barrier, the adaptation of care in
maternity services to the customs of mothers was promoted, especially in the context of the
cultural diversity existing in the country. Another relevant factor that may have influenced
these results is that there has been greater promotion of prenatal care in health centers by
increasing the demand for maternal health services [38]. Therefore, these results indicate
that interventions regarding maternal health in the country are effective compared to the
LAC region, making it necessary to continue promoting these types of measures and even
develop new national programs to continue to stimulate prenatal care.

Women who experienced violence during pregnancy were found to be more likely
to have had an abortion. However, violence was not associated with lower birth weight.
On one hand, studies in low- and middle-income countries have also found that violence
during pregnancy is associated with abortion [12,39—-41]. Likewise, a systematic review
reported that violence is also associated with other perinatal health consequences such
as premature birth, perinatal death, and premature rupture of membranes [42]. Physical
violence during the pregnancy period can also cause physical repercussions such as rupture
of the uterus, premature abruption of the placenta, and chorioamnionitis, which are risk
factors for spontaneous abortion [43]. Furthermore, stress can disrupt the immune system,
resulting in early uterine contractions and the release of prostaglandins, which can lead to
abortion in affected women [44]. On the other hand, our study did not find a significant
association between violence and low birth weight, a finding which differs from some other
published articles. This lack of association could be linked to the fact that in the countries
of the LAC region, women have greater social support than in other regions such as Asia
and Europe. This factor induces women to engage in fewer high-risk behaviors, such
as smoking and drug and alcohol abuse [45,46]. Furthermore, it is possible that women
who have more family support will receive appropriate prenatal care [47]. Although the
association of abortion with intimate partner violence during pregnancy is adequately
documented in the literature, the mechanisms by which these outcomes are produced are
not fully understood, which is why further studies are necessary to evaluate the etiology of
these outcomes.

This study is not without some limitations. On one hand, being a cross-sectional study,
it is not possible to determine the causality of the variables. Being based on secondary data,
this study is limited to performing its analysis with the variables that were obtained from
the survey database, with other factors that could influence these outcomes, such as the
presence of social support or substance use, being lacking. On the other hand, the fact of
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reporting violence can be a personal and controversial issue, and the study participants may
have modified their responses to fit social standards, thus giving rise to a possible social
desirability bias. Regarding the abortion variable, the ENDES only collects this information
in a general manner without identifying the cause of the abortion. Another limitation is
a possible memory bias because the questions are based on past events that occurred at
specific moments in life. However, the ENDES 2019 is a nationally representative survey
that evaluates these outcomes of interest, which preliminarily exposes physical violence in
pregnancy and its association with the implications of childbirth in the Peruvian population.

5. Conclusions

It was found that 6 in 100 Peruvian women of childbearing age were victims of vio-
lence during their pregnancy in 2019. Likewise, it was observed that those people who
were victims of violence during pregnancy had a higher probability of having an abortion.
Improvements in maternal and neonatal health require the development and improvement
of maternity services but must also necessarily address the structural discrimination and vi-
olence that women often experience. Pregnancy is a period in which women are in constant
contact with health services, which makes it the ideal time to implement recommendations
and launch prevention, awareness, and care mechanisms. It is necessary to reinforce new
public health policies in order to reduce violence in pregnancy and its impact on women
and newborns in order to reduce both maternal and infant mortality during childbirth.

Author Contributions: R.V.-F. conceived the study, performed the analysis, and verified the analytical
methods. EJ.V.-L., D.A., LV.PM. and M.A.G.L. drafted the first version of the manuscript with input
from all authors. All authors discussed the results, contributed to the final manuscript, and take
responsibility for the content of the manuscript. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

Alhusen, J.; Ray, E.; Sharps, P,; Bullock, L. Intimate partner violence during pregnancy: Maternal and neonatal outcomes. .
Womens Health 2015, 24, 100-106. [CrossRef] [PubMed]

Roman-Galvez, R.M.; Martin-Peldez, S.; Fernandez-Félix, B.M.; Zamora, J.; Khan, K.S.; Bueno-Cavanillas, A. Worldwide
Prevalence of Intimate Partner Violence in Pregnancy. A Systematic Review and Meta-Analysis. Front. Public Health 2021,
9, 738459. [CrossRef] [PubMed]

Nufiez-Ochoa, M.].; Moquillaza-Alcantara, V.H.; Tinoco, C.M.D. Physical violence during pregnancy in Peru: Proportion,
geographical distribution, and associated factors. medRxiv 2020. [CrossRef]

United Nations Children’s Fund (UNICEF). Low Birthweight. Available online: https://data.unicef.org/topic/nutrition/low-
birthweight/ (accessed on 5 July 2022).

Christian, P,; Lee, S.E.; Angel, M.D.; Adair, L.S.; Arifeen, S.; Ashorn, P.; Barros, EC.; Fall, C.; Fawzi, WW.; Hao, W.; et al. Risk of
childhood undernutrition related to small-for-gestational age and preterm birth in low- and middle-income countries. Int. J.
Epidemiol. 2013, 42, 1340-1355. [CrossRef]

Gu, H.;; Wang, L.; Liu, L.; Luo, X.; Wang, J.; Hou, F.; Nkomola, P.D.; Li, J.; Liu, G.; Meng, H.; et al. A gradient relationship between
low birth weight and IQ: A meta-analysis. Sci. Rep. 2017, 7, 18035. [CrossRef]

Jornayvaz, ER.; Vollenweider, P.; Bochud, M.; Mooser, V.; Waeber, G.; Marques-Vidal, P. Low birth weight leads to obesity,
diabetes and increased leptin levels in adults: The CoLaus study. Cardiovasc. Diabetol. 2016, 15, 73. [CrossRef]

Sedgh, G.; Bearak, J.; Singh, S.; Bankole, A.; Popinchalk, A.; Ganatra, B.; Rossier, C.; Gerdts, C.; Tungalp, O.; Johnson, B.R; et al.
Abortion incidence between 1990 and 2014: Global, regional, and subregional levels and trends. Lancet 2016, 388, 258-267.
[CrossRef]

Say, L.; Chou, D.; Gemmill, A.; Tungalp, O.; Moller, A.-B.; Daniels, J.; Giilmezoglu, A.M.; Temmerman, M.; Alkema, L. Global
causes of maternal death: A WHO systematic analysis. Lancet Glob. Health 2014, 2, e323-e333. [CrossRef]


http://doi.org/10.1089/jwh.2014.4872
http://www.ncbi.nlm.nih.gov/pubmed/25265285
http://doi.org/10.3389/fpubh.2021.738459
http://www.ncbi.nlm.nih.gov/pubmed/34527656
http://doi.org/10.1101/2020.05.27.20115030
https://data.unicef.org/topic/nutrition/low-birthweight/
https://data.unicef.org/topic/nutrition/low-birthweight/
http://doi.org/10.1093/ije/dyt109
http://doi.org/10.1038/s41598-017-18234-9
http://doi.org/10.1186/s12933-016-0389-2
http://doi.org/10.1016/S0140-6736(16)30380-4
http://doi.org/10.1016/S2214-109X(14)70227-X

Healthcare 2023, 11, 33 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

Singh, S.; Maddow-Zimet, I. Datos sobre el aborto en América Latina y el Caribe. BJOG An. Int. J. Obstet. Gynaecol. 2016, 123,
1489-1498. [CrossRef]

Quenby, S.; Gallos, I.D.; Dhillon-Smith, R K.; Podesek, M.; Stephenson, M.D.; Fisher, J.; Brosens, ].J.; Brewin, J.; Ramhorst, R.;
Lucas, E.S,; et al. Miscarriage matters: The epidemiological, physical, psychological, and economic costs of early pregnancy loss.
Lancet 2021, 397, 1658-1667. [CrossRef]

Stockl, H.; Filippi, V.; Watts, C.; Mbwambo, J.K.K. Induced abortion, pregnancy loss and intimate partner violence in Tanzania: A
population based study. BMC Pregnancy Childbirth 2012, 12, 12. [CrossRef] [PubMed]

Goemans, S.L.; Singh, A.; Yadav, A K.; McDougal, L.; Raj, A.; Averbach, S.H. The association between intimate partner violence
and recent self-managed abortion in India. AJOG Glob. Rep. 2021, 1, 100029. [CrossRef] [PubMed]

Ferdos, J.; Rahman, M. Maternal experience of intimate partner violence and low birth weight of children: A hospital-based study
in Bangladesh. PLoS ONE 2017, 12, e0187138. [CrossRef] [PubMed]

Sigalla, G.N.; Mushi, D.; Meyrowitsch, D.W.; Manongi, R.; Rogathi, ].].; Gammeltoft, T.; Rasch, V. Intimate partner violence during
pregnancy and its association with preterm birth and low birth weight in Tanzania: A prospective cohort study. PLoS ONE 2017,
12, e0172540. [CrossRef]

Instituto Nacional de Estadistica e Informatica. Ficha Técnica. 2019. Available online: https:/ /proyectos.inei.gob.pe/endes /2018
/documentos_2018/FICHA_TECNICA_ENDES_2018.pdf (accessed on 15 August 2022).

WHO. ICD-10: International Statistical Classification of Diseases and Related Health Problems: Tenth Revision. Available online:
https:/ /apps.who.int/iris/handle/10665/42980 (accessed on 15 August 2022).

Hossieni, V.M.; Toohill, J.; Akaberi, A.; HashemiAsl, B. Influence of intimate partner violence during pregnancy on fear of
childbirth. Sex Reprod. Healthc. 2017, 14, 17-23. [CrossRef]

Bola, S.L. Spousal violence and pregnancy termination among married women in Nigeria. Afr. Health Sci. 2016, 16, 2. [CrossRef]
Tamhane, A.R.; Westfall, A.O.; Burkholder, G.A.; Cutter, G.R. Prevalence odds ratio versus prevalence ratio: Choice comes with
consequences. Stat. Med. 2016, 30, 5730-5735. [CrossRef]

Espelt, A.; Mari-Dell’'Olmo, M.; Penelo, E.; Bosque-Prous, M. Applied prevalence ratio estimation with different regression
models: An example from a cross-national study on substance use research. Adicciones 2017, 29, 2. [CrossRef]

Petersen, M.R.; Deddens, J. A comparison of two methods for estimating prevalence ratios. BMC Med. Res. Methodol. 2008, 8, 9.
[CrossRef]

Beer, R.J.; Herran, O.F,; Villamor, E. Prevalence and correlates of vitamin D deficiency in a tropical setting: Results from a
nationally representative survey. Am. J. Clin. Nutr. 2020, 112, 1088-1098. [CrossRef]

Da Silva, EB.; Frazao, P. Characteristics of sanitation companies associated to water fluoridation of the supply systems of Brazilian
municipalities. Rev. Bras. Epidemiol. 2020, 23, e200086. [CrossRef]

Young-Wolff, K.C.; Sarovar, V.; Alexeeff, S.E.; Adams, S.R.; Tucker, L.-Y.; Conway, A.; Ansley, D.; Goler, N.; Armstrong, M.A;
Weisner, C. Trends and correlates of self-reported alcohol and nicotine use among women before and during pregnancy, 2009.
Drug Alcohol Depend. 2020, 214, 108168. [CrossRef]

Han, A.; Stewart, D.E. Maternal and fetal outcomes of intimate partner violence associated with pregnancy in the Latin American
and Caribbean region. Int. ]. Gynaecol. Obstet. Off. Organ. 2014, 124, 6-11. [CrossRef]

Cripe, S.M.; Sanchez, S.; Perales, M.T.; Lam, N.; Garcia, P.; Williams, M.A. Association of intimate partner physical and sexual
violence with unintended pregnancy among pregnant women in Peru. Int. . Gynaecol. Obstet. Off. Organ. 2008, 100, 104-108.
[CrossRef]

Burgos-Muifioz, R.M.; Soriano-Moreno, A.N.; Bendezu-Quispe, G.; Urrunaga-Pastor, D.; Toro-Huamanchumo, C.J.; Benites-Zapata,
V.A. Intimate partner violence against reproductive-age women and associated factors in Peru: Evidence from national surveys,
2015. Heliyon 2021, 7, €07478. [CrossRef]

Vargas-Fernandez, R.; Visconti-Lopez, EJ.; Hernandez-Vasquez, A. Physical abuse in childhood and intimate partner violence in
Peruvian women: A population-based survey. Prev. Med. 2022, 164, 107278. [CrossRef]

EL Peruano. LEY No 30364—Ley Para Prevenir, Sancionar Y Erradicar La Violencia Contra Las Mujeres Y Los Integrantes Del
Grupo Familiar. Available online: https:/ /busquedas.elperuano.pe/normaslegales/ley-para-prevenir-sancionar-y-erradicar-la-
violencia-contra-ley-n-30364-1314999-1/ (accessed on 20 November 2022).

Garcia-Moreno, C.; Jansen, H.; Ellsberg, M.; Heise, L.; Watts, C. WHO Multi-Country Study on Women'’s Health and Domestic
Violence against Women: Initial Results on Prevalence, Health Outcomes and Women's Responses; World Health Organisation: Geneva,
Switzerland, 2005.

Blencowe, H.; Krasevec, J.; de Onis, M.; Black, R.; An, X,; Stevens, G.; Borghi, E.; Hayashi, C.; Estevez, D.; Cegolon, L.; et al.
National, regional, and worldwide estimates of low birthweight in 2015, with trends from 2000: A systematic analysis. Lancet
Glob. Health 2019, 7, €849-e860. [CrossRef]

Quintanilla, B.P.A.; Pollock, W.E.; McDonald, S.J.; Taft, A.J. Intimate partner violence and severe acute maternal morbidity in the
intensive care unit: A case-control study in Peru. Birth 2020, 47, 29-38. [CrossRef]

Salazar, M.T. La atencién primaria de salud y la salud materno infantil. Rev. Peru Ginecol. Obstet. 2018, 64, 383-392. [CrossRef]
Muioz, D.C.; Hansen, K.S.; Terris-Prestholt, F.; Cianci, F.; Pérez-Lu, ].E.; Lama, A.; Garcia, PJ. Matching comprehensive health
insurance reimbursements to their real costs: The case of antenatal care visits in a region of Peru. Cost. Eff. Resour. Alloc. 2015,
13, 16. [CrossRef]


http://doi.org/10.1111/1471-0528.13552
http://doi.org/10.1016/S0140-6736(21)00682-6
http://doi.org/10.1186/1471-2393-12-12
http://www.ncbi.nlm.nih.gov/pubmed/22390254
http://doi.org/10.1016/j.xagr.2021.100029
http://www.ncbi.nlm.nih.gov/pubmed/35291317
http://doi.org/10.1371/journal.pone.0187138
http://www.ncbi.nlm.nih.gov/pubmed/29073222
http://doi.org/10.1371/journal.pone.0172540
https://proyectos.inei.gob.pe/endes/2018/documentos_2018/FICHA_TECNICA_ENDES_2018.pdf
https://proyectos.inei.gob.pe/endes/2018/documentos_2018/FICHA_TECNICA_ENDES_2018.pdf
https://apps.who.int/iris/handle/10665/42980
http://doi.org/10.1016/j.srhc.2017.09.001
http://doi.org/10.4314/ahs.v16i2.11
http://doi.org/10.1002/sim.7059
http://doi.org/10.20882/adicciones.823
http://doi.org/10.1186/1471-2288-8-9
http://doi.org/10.1093/ajcn/nqaa197
http://doi.org/10.1590/1980-549720200086
http://doi.org/10.1016/j.drugalcdep.2020.108168
http://doi.org/10.1016/j.ijgo.2013.06.037
http://doi.org/10.1016/j.ijgo.2007.08.003
http://doi.org/10.1016/j.heliyon.2021.e07478
http://doi.org/10.1016/j.ypmed.2022.107278
https://busquedas.elperuano.pe/normaslegales/ley-para-prevenir-sancionar-y-erradicar-la-violencia-contra-ley-n-30364-1314999-1/
https://busquedas.elperuano.pe/normaslegales/ley-para-prevenir-sancionar-y-erradicar-la-violencia-contra-ley-n-30364-1314999-1/
http://doi.org/10.1016/S2214-109X(18)30565-5
http://doi.org/10.1111/birt.12461
http://doi.org/10.31403/rpgo.v64i2101
http://doi.org/10.1186/s12962-015-0042-z

Healthcare 2023, 11, 33 12 of 12

36.

37.

38.
39.

40.

41.

42.

43.

44.

45.

46.

47.

Cecchini, S.; Filgueira, F; Robles, C. Social Protection Systems in Latin America and the Caribbean: A Comparative View. SSRN
Electron. ]. 2014, 202, 1-48. [CrossRef]

Avila-Jaquez, C. Disminucién de la mortalidad materna en Pert y el enfoque de capacidades. Converg. Rev. Ciencias Soc. 2018, 90,
1-24. [CrossRef]

WHO. Success Factors for Women'’s and Children’s Health: Peru; World Health Organization: Geneva, Switzerland, 2015.

Afiaz, A.; Biswas, R.K.; Shamma, R.; Ananna, N. Intimate partner violence (IPV) with miscarriages, stillbirths and abortions:
Identifying vulnerable households for women in Bangladesh. PLoS ONE 2020, 15, e0236670. [CrossRef] [PubMed]

Tiruye, T.Y.; Chojenta, C.; Harris, M.L.; Holliday, E.; Loxton, D. Intimate partner violence against women and its association with
pregnancy loss in Ethiopia: Evidence from a national survey. BMC Womens Health 2020, 20, 192. [CrossRef]

Bramhankar, M.; Reshmi, R.S. Spousal violence against women and its consequences on pregnancy outcomes and reproductive
health of women in India. BMC Womens Health 2021, 21, 382. [CrossRef]

Pastor-Moreno, G.; Ruiz-Pérez, I.; Henares-Montiel, J.; Escriba-Agiiir, V.; Higueras-Callejon, C.; Ricci-Cabello, I. Intimate partner
violence and perinatal health: A systematic review. BJOG An. Int. ]. Obstet. Gynaecol. 2020, 127, 537-547. [CrossRef]

Donovan, B.M.; Spracklen, C.N.; Schweizer, M.; Ryckman, K.K.; Saftlas, A.F. Intimate partner violence during pregnancy and the
risk for adverse infant outcomes: A systematic review and meta-analysis. BJOG Int. ]. Obstet. Gynaecol. 2016, 123, 1289-1299.
[CrossRef]

Wadhwa, P.D.; Entringer, S.; Buss, C.; Lu, M.C. The contribution of maternal stress to preterm birth: Issues and considerations.
Clin. Perinatol. 2011, 38, 351-384. [CrossRef]

Leeners, B.; Rath, W.; Block, E.; Gorres, G.; Tschudin, S. Risk factors for unfavorable pregnancy outcome in women with adverse
childhood experiences. J. Perinat. Med. 2014, 42, 171-178. [CrossRef]

Noll, J.G.; Schulkin, J.; Trickett, PK.; Susman, E.J.; Breech, L.; Putnam, EW. Differential pathways to preterm delivery for sexually
abused and comparison women. J. Pediatr. Psychol. 2007, 32, 1238-1248. [CrossRef]

Lockwood, C.J. Risk factors for preterm birth and new approaches to its early diagnosis. J. Perinat. Med. 2015, 43, 499-501.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.2139/ssrn.2532622
http://doi.org/10.29101/crcs.v26i80.10790
http://doi.org/10.1371/journal.pone.0236670
http://www.ncbi.nlm.nih.gov/pubmed/32722708
http://doi.org/10.1186/s12905-020-01028-z
http://doi.org/10.1186/s12905-021-01515-x
http://doi.org/10.1111/1471-0528.16084
http://doi.org/10.1111/1471-0528.13928
http://doi.org/10.1016/j.clp.2011.06.007
http://doi.org/10.1515/jpm-2013-0003
http://doi.org/10.1093/jpepsy/jsm046
http://doi.org/10.1515/jpm-2015-0261
http://www.ncbi.nlm.nih.gov/pubmed/26353162

	Introduction 
	Materials and Methods 
	Data Source and Description 
	Sampling and Data Collection 
	Variables 
	Outcome Variables 
	Independent Variable 
	Explanatory Variables 

	Statistical Analysis 
	Ethical Considerations 

	Results 
	Discussion 
	Conclusions 
	References

