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Post-traumatic Stress Disorder (PTSD) has become a public’s health matter, due to the social and economic resulting implications, impacting the functionality over work and family daily activities (Secretaría de Salud, 2011). PTSD is classified in Trauma and Stressor-Related Disorders, consisting on sustained and dysfunctional emotional reactions over an extreme stressor, whether the following factors have occurred: a) the person has experienced or witnessed an event or events, causing real fear of death, injury or threat to the physical integrity of themselves or others around, b) The personal response usually revolves around intense horror, despair and fear (Jaycox & Foa 1998).
	According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) symptoms fall into four general clusters: re-experiencing the trauma, avoidance, negative cognitions and mood, and arousal (American Psychiatric Association, 2013). To be diagnosed with PTSD the individual needs to fit it the following criteria: 1) must re-experience trauma in one of the following ways: nightmares, flashbacks, intrusive thoughts, emotional distress or physiological arousal in response to internal or external cues that serves as trauma reminders. 2) must display at least three avoidance symptoms: thinking avoidance about the trauma, event reminders avoidance, emotional numbing, detachment or distance from other people, less interest on regular activities, psychogenic amnesia or a sense of a foreshortened future, 3) negative cognitions and mood represent overwhelming feelings, from a persistent and distorted sense of blame of self or others, estrangement from others or markedly diminished interest in activities, to an inability to remember key aspects of the event, 4) must experience at least two of the following arousal symptoms: sleep disturbance, hyper vigilance, exaggerated startle response, irritability, anger outbursts, or difficulty concentrating (Wortmann et al, 2016).
	An individual may develop PTSD at any age, and among the main reasons why people may suffer PTSD are: physical or sexual assault, natural disasters, accidents, abusive relationships, criminal violence, or many other severe events (National Institute of Mental Health, 2016). It is this last source of PTSD that will be the main focus of this review.
	According to data of the United Nations on Drug and Crime (UNODC), in 2013 Latin America and the Caribbean were considered the most violent regions in the world (United Nations Office on Drugs and Crime, 2013). The last annual Mexico’s Citizen Council for Public Security and Criminal Justice ranking indicates that the 10 most violent cities in the world are located in Latin America (Consejo Ciudadano para la Seguridad Pública y Justicia, 2017). This region is home for less than 8% of the world’s population, and yet the crime and violence rates are some of the highest in the world, with a 38% of all homicides happening in these countries (Instituto Igarapé, 2017). Every 15 minutes there’s four homicides and 400 every day, for an average of 144,000 people being killed each year and more than 2.6 million murders since 2000 (Instituto Igarapé, 2017). 
	Further, Mexico is the third least pacific country in this region. Most violent conflicts are mainly resulting for the war between the government and drug cartels (Inter-American Commission of Human Rights, 2015). During the first quarter of 2017, 18-year-old population mentioned having seen or heard delinquent or antisocial behavior, among which were: robberies or assaults (63%), vandalism (51.8%), sale or consumption of drugs (40 %), violent gangs (34%) and frequent shooting with weapons (32.5%) at national scale. This indicates that more than 35.2% of the population has seen at least one criminal act or more (Instituto Nacional de Estadística y Geografía, 2017). The rise of violence in Mexico makes risk situations more frequent, thus incrementing the probability of developing PTSD. 
[bookmark: _rhqcu78lxyyk]	There are population subsets that appear to be more vulnerable to violence. Woman are the first place group. INEGI registered a higher percentage of female victims in rape crimes (82%), human trafficking (81%), sexual abuse (79%), domestic violence (79%) and other crimes against sexual freedom and security (83%). Indigenous population and communities come in second place, subject to violence for territories expropriation. And in third place, children and adolescents in Mexico (Instituto Nacional de Estadística y Geografía, 2017). Unfortunately, there is no official systematic data available for the total number of children and teenager victims of violent deaths. Finally, there’s an immigrant’s population that comes mostly from Mexico and the North triangle countries (Honduras, Guatemala and El Salvador) who pass through Mexico on it is way to the United States (Inter-American Commission of Human Rights, 2015). In recent years, the crime situation has been better monitored. These include assault, kidnappings, sexual violence, various forms of human trafficking, murders and disappearances. Most of these crimes are committed by organized crime gangs. (Inter-American Commission of Human Rights, 2015)
	As Cárdenas & De la Rosa pointed out in 2012, the National Survey on Insecurity (ENSI-5) showed that about 11% of the over the age of 18- population had been victim of a crime. Furthermore, 1 out of 4 of these people exhibited symptoms of PTSD (Cárdenas & De La Rosa, 2012).
	The American Psychological Association’s (APA) Clinical Guidelines for the treatment of PTSD, based on the amount of existing clinical evidence, strongly recommend: Cognitive Behavioral Therapy (CBT), Cognitive Processing Therapy, Cognitive Therapy, and Prolonged Exposure Therapy. All of which are themselves variations of CBT, specializing on a specific therapy outcome (American Psychological Association, 2017).
[bookmark: _wani2sz46yl6]	On the other hand, treatments recommended by the Mexican Institute of Social Security[footnoteRef:1] for PTSD, are pharmacological for adults and “psychological” for both children and adults (Secretaría de Salud, 2011), however they do not indicate the program’s effectiveness or the specific performed techniques.  [1:  The Mexican Institute of Social Security (IMSS) is an institution of the federal government, dedicated to provide a health system to the citizens, process the retirement pension and promote social protection of the population.] 

[bookmark: _k1kl2d56nx0p]	In regards to reviews analyzing the relationship between traumatic events and PTSD symptoms, Baker et al. surveyed different populations with the goal to examine lifetime violence prevalence in Mexico and how different characteristics of the violent event affect the probability of meeting criteria for lifetime PTSD. The obtained results by these authors demonstrates that, usually, sexual, childhood, intimate partner, and family violence were all associated with higher probabilities of PTSD (Baker et al, 2005). Medina-Mora et al., however, opted for using readily available data in the the National Psychiatric Epidemiology Survey’s, to obtain a statistically significant sample which allowed to measure prevalence of PTSD and the nature of Traumatic Events (among which they described criminal violence) (Medina-Mora et al, 2005).
[bookmark: _5df35ru8yytd]	However, there’s no documents published since the review summary of interventions applied over Mexican population suffering of PTSD caused by criminal violence by Medina-Mora et al. This means there has not been a published work in the last 13 years.
[bookmark: _51y00lgo45rb]	Therefore, the goal of this paper is to present the interventions applied to Mexican population and the effectiveness obtained from these for the PTSD treatments in Mexico after the work done by Baker et al. and Medina-Mora et al.

Method
Design
This review protocol adhered to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist (Liberati et al, 2009).
Eligibility criteria
The main goal of this study was to both reevaluate the current state of lifetime criminal violence impact on the probability to meet the criteria for post-traumatic stress disorder (PTSD), and determine the measures taken for Mexico’s population treatment. Data was gathered from various published articles, both in English and Spanish.
     Each study was screened for the following requirements: 
1.  Published in or after 2005.
2.  The study was performed in Mexico.
3. The paper described treatment for criminal violence victims suffering from PTSD.
4. The study achieved at least the minimal quality standards for experimental research: The sample selection method is thoroughly explained (detailing a randomized selection), Pre and Post-test measurements, control group presence, a specific treatment’s protocol description and measurement instruments, as well as statistical analysis procedure indications.

Information sources
The following databases were searched: Scopus, PubMed, Redalyc and SciELO. Data records from INEGI were also integrated. Citations from previous works were included as well, such as results from the World Mental Health Survey Initiative and surveys from the Mexican Institute for Social Security.
Search
[bookmark: _Hlk534865243]	The authors used the search terms "PTSD," “Post-traumatic Stress Disorder”, “Psychological Treatment” and "Criminal Violence" to screen for english-language published articles, and the terms "TEPT," “Trastorno de Estrés Postraumático,” “Tratamiento Psicólogico” and "Violencia Criminal" for Spanish-language. In both cases the search term "Mexico" was used to restrain the search to a single country. Boolean operators were used to combine the search terms in order to achieve greater specificity in searches. As an example, the following phrase was constructed: “Mexico AND Criminal Violence AND Post-traumatic Stress Disorder.”
[bookmark: _Hlk534865297]	However, as these terms yielded an extremely low amount of results for most of the databases (<10 results in PubMed, SciELO, Redalyc and Scopus) the terms were expanded in scope. New terms were included to account for different conceptualizations of criminal violence: “Violence” and “Delinquency” for English language; and “Violencia,” “Violencia delictiva,” and “Delincuencia” for Spanish.
A summary of this searching process is represented in Figures 1 and 2.


Study selection
Titles and/or abstracts of potential studies were registered by the first and second co-author. Disagreements were discussed with the senior author until consensus was reached. 
Data collection process
Data was gathered in regard to the prevalence of PTSD among randomly selected individuals in the country, as well as countermeasures put in effect to treat them. Evidence for treatment effectiveness (when present) was searched for and is described in Table 1.
Data items
The following data was extracted where available: Publication year, study design, treatment characteristics, and effectiveness of measures taken.
Summary measures
This study surveyed the effectiveness of treatments developed in Mexico for cases of PTSD as well as the quality of research published on the subject. An analysis of the studies’ characteristics is summarized in table 1.
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Table 1. Summary of the design and quality for each study included in the systematic review. (n = 5.)
	Reference
	Individual Randomizationa
	Sample Size Calculatedb
	Traumatic Events Weightedc
	Data Analysisd
	Validated Measurese

	Borges, Benjet, Petukhova & Medina-Mora, 2014
	Y
	Y
	Y.
	Y
	Y

	Mendoza, Marquez, Guadarrama & Ramos Lira, 2013
	N
	N
	Y
	Y
	Y

	Orozco, Borges, Benjet, Medina-Mora & López-Carrillo, 2008
	Y
	Y
	Y
	Y
	Y
	

	Baker, Norris, Díaz, Perilla, Murphy & Hill, 2005
	Y
	Y
	Y
	Y
	Y
	

	Medina-Mora Icaza, Borges-Guimaraes, Lara, Ramos-Lira, Zambrano & Fleiz-Bautista, 2005
	Y
	Y
	Y
	Y
	Y
	


N, no ; UK, unknown; Y, yes
a = Individual randomization. The study employs a degree of randomization in the selection of participants, ensuring that the probability of being selected is the same for every subject of the population.
b = Sample size calculated.- Sample size is calculated taking the estimated total number of subjects conforming the selected population (e.g. the number of citizens within a region).
c.- Traumatic events weighted.- Protocol is described for the measurement of stress response when more than one traumatic event is present. It is generally expected the event that causes the most stressful response into account for the purpose of data collection.
d.- Data analysis = A pertinent statistic method is used as a base for the conclusions made. This method is extensively described, providing numeric data and proof
e.- Valid measures = The measures utilized for quantification of PTSD symptoms have been tested extensively and are generally accepted as valid by the scientific community at large.







Results
Although the authors found a number of official documents issued by both the National Center for Technological Excellence in Health (Cenetec)[footnoteRef:2] and the IMSS about the treatment guidelines for PTSD, these did not include treatment effectiveness data for Mexican population. [2: The National Center for Technological Excellence in Health (Cenetec) is an organ of the Mexican government that works with WHO to evaluate and manage Health Technologies in the country.
] 

	Table 1 contains and describes published studies pertaining to violence and PTSD from 2005 to the present day. Among these, we find Medina-Mora et al. and Baker et al. Both of these studies look for a relationship between increasing rates of violence and the prevalence of PTSD. It is the Medina-Mora’s group, however, that presents the more robust data, as they sample nationally (Baker et al, 2005; Medina-Mora et al, 2005).
	Studies continue in 2008, with Orozco et al. surveying adolescent population’s exposure to potentially traumatic events, as well as these event’s relationship with PTSD symptoms (Orozco et al, 2008).
	Next, Mendoza, Marquez, Guadarrama & Ramos Lira developed a screening tool for PTSD working with university students (Mendoza et al, 2013).
	Table 2 summarizes the current research efforts put forth for the treatment of violence-based PTSD: scholars supported by CONACYT, as the work by Cárdenas & De la Rosa, which aimed to test a virtual reality-based treatment for PTSD in victims of criminal violence (Cárdenas & De La Rosa, 2012).	




Table 2. Summary of the design and main results for each treatment study included in the systematic review. (n = 1.)
	
Study
	
Measure of PTSD
	
Design
	
Treatment
	
Relevant findings

	De la Rosa & Cárdenas, 2012
	Clinician Administered PTSD scale (Weathers et al. 1995)
PTSD Symptom Scale (Foa, Riggs, Dancu & Rothbaum, 1993).
	Randomized Trial with two experimental conditions.
	Virtual Reality Exposure-based treatment (VRET).
Exposure by Imagination Treatment
12 treatment sessions.
	Participants’ PTSD symptoms were reduced in a similar way for both treatments. However, VRET-condition showed lower avoidance symptoms. 













Discussion
Summary of Evidence
There’s a lack of published data in regards to PTSD in criminal violence victims. Since the work of Baker et al. and Medina-Mora in 2005, there has been only 3 new studies (Orozco et al, 2008; Mendoza et al, 2013; Borges et al, 2014) that assess the impact of this trigger for PTSD. Nonetheless, this means that the treatment’s results being carried out by the health sector in Mexico are not available to the general public, making difficult the access information for people who seek to determine what the best available treatment for PTSD is, also is not available for use by clinicians who might be able to develop cheaper and more effective treatment strategies.
The lack of information about the obtained results from treatment complicates the realization of new studies that could verify the effectiveness of these programs for a better treatment of PTSD for Mexican population.
United States, Colombia, Chile and Guatemala are countries that also suffer from criminal violence in which there are more articles for PTSD related to this respective problem. This indicates that there’s an availability difference in articles of PTSD in other countries, highlighting that these countries have also carried out research on effective treatments for their populations, proving significant a difference in implementations made in other countries compared to Mexico to treat the PTSD related to criminal violence. To mention some examples: In USA, Cerdá et al. published a study with the objective to contrast the impact of two interventions on violence-related PTSD, their results were that combined prevention and treatment produced the largest decrease in violence-related PTSD prevalence (Cerdá et al, 2015). Regarding infant population, in Colombia, Pérez-Olmos et al. published the article whose goal was to determine the prevalence of PTSD related to the type of war exposure and associated factors in school aged children, they concluded that the children from the exposed towns had 19 times greater probability of war-related PTSD than those from a non-exposed town (Pérez-Olmos et al 2005). In Chile, Bustos et al. presented the preliminary validation of the Child PTSD Symptom Scale, developed by Foa et al. to evaluate the disorder in children and adolescents exposed to traumatic situations, the results obtained indicate that the adapted instrument presents an acceptable level of reliability due to internal consistency (Bustos et al, 2009; Foa et al, 2001). In Guatemala, Puac-Polanco et al. analyzed a probabilistic sample to determine if there was a relationship between previous violent events and the development of mental health disorders (including PTSD) in various socio demographic groups. The results obtained indicated that 20.6% of the participants had witnessed or suffered at least one serious violent event and 1.9% presented PTSD (Puac-Polanco et al, 2015). 
Most of the PTSD research in Latin America and other countries focuses on different topics such as natural disasters, partner violence and ex-combatants to mention a few, this does not mean that they are less or more important, but one of the major problems over recent years is the increase of criminal violence in Latin America and its consequences, both economic and those related to public mental health.
In another hand, PTSD prevalence changes in different countries, Goldstein et al. quantified PTSD prevalence in the USA at 6.1%, in Colombia, Alejo found it to be 21%, and in Chile, Pérez Benitez et al. identified a measure of 4.4%. (Goldstein et al, 2016; Alejo et al, 2007; Perez Benitez et al, 2009)
	In Mexico, Medina-Mora reported a prevalence of PTSD at 1.4% (15), and an article on psychological interventions by Guzmán et al. mention that McPherson-Sexton places the prevalence of PTSD in Mexico at 13% (Guzmán Sescosse et al, 2015). This difference in findings, as well as the lack of more recent epidemiological studies, makes it difficult to know the real prevalence of PTSD in Mexico (Guzmán Sescosse et al, 2015). 	
Limitations
The most impactful limitation of this review is the scarce published papers referring to the treatment of PTSD as a result of criminal violence in Mexico. A lack of information about the treatments carried out and their effectiveness in Mexican population is evident. 
Conclusion
It is necessary to implement and validate treatments in Mexican population, due to PTSD-higher risk of presenting other disorders such as anxiety disorder, social phobia, major depressive disorder, substance related disorder, among others. Regarding the evidence of the treatments applied in Mexican population, the work remains as a single research line spearheaded by Cardenas and De la Rosa. Given the abundant situations in which Mexican population experiences a high PTSD developing risk, research into treatment options is a great public interest.  
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