
Military interventions and obesity: evidence from Mexico’s Drug War 

Francisco Beltran-Silva† 

Abstract 

I examine if exposure to the military operations against the drug trafficking organizations (DTOs) 

in Mexico caused any changes in weight related outcomes using number of operations from 

military records and longitudinal data from the Mexican Family Life Survey (MxFLS). My 

hypothesis is that such policy and the violence triggered affected weight related outcomes by 

inducing stress as well as by affecting food consumption and physical activity behaviors. I estimate 

a generalized difference in difference model that exploits the presumably exogenous regional 

variations in the number of military operations while controlling for selective migration. My 

results indicate that military operations affect weight positively, increasing overweight although 

not to the extent of inducing obesity. In addition, using a score designed to diagnose depression I 

provide evidence that emotional well-being affections may lead these effects. Exploring other 

potential mechanisms, I cannot rule out that food expenditures and reductions in physical activity 

are potential drivers, but estimates are mostly insignificant. In line with recent findings, observed 

changes could then be the result of alterations in metabolism due to stress. 
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1. Introduction 

Economic literature indicates increasing rates in obesity can be explained by several economic 

factors including technological change, income, food prices, urban sprawl, labor force 

participation, among others.1 Recent literature points out that exposure to street violence, measured 

through crime rates, could also be a relevant determinant of obesity (Yu et al., 2016). Such 

research, however, is mostly associational. This gap in the literature exists for two reasons. First, 

because of legal and ethical constraints, lab designs cannot induce realistic levels of stress like 

those ascribed to street violence. Second, quasi-experimental study designs are difficult given the 

rarity of exogenous sources of variation in street violence that could address endogeneity concerns. 

The military interventions against the drug-trafficking-organizations (DTOs) that started in 

Mexico in 2006 provide an opportunity to study the effect of street violence on obesity. The so 

called “war on drugs” turned Mexico into one of the most violent countries, reaching a death toll 

of roughly 234,000 homicides from 2006 to 2017, including civilians not directly involved in the 

conflict (Hernández Borbolla, 2017). Anecdotal evidence documented by newspapers reports 

people responded by staying indoors more often to avoid the risks of the surrounding street 

violence ("Violencia en Ciudad Juárez," 2009; "Tierra sin ley," 2011; "Golpea la violencia al 

turismo," 2012; Solera et al., 2012). Looking at this context invites asking if exposure to the 

conflict had any health-related consequences. Previous literature already documents evidence in 

this direction as it shows drug-related violence during this period, measured through homicide 

rates, is associated with deleterious impacts on low birthweight and depression (Brown 2016, 

Balmori et al. 2015).2 Other measures of health have been ignored. My hypothesis is that this 

 
1 For further discussion see Hill et al. (1999), Cutler et al. (2003), Chou et al. (2004), Lakdawalla et al. (2005) and 

Courtemanche et al. (2016). 
2 Similarly, such literature has generally found drug-related violence, measured through homicide rates, adversely 

affects outcomes like migration (Basu et al., 2013, Atuesta et al., 2016), educational attainment (Márquez-Padilla et 
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military conflict could have affected weight related outcomes by inducing stress as well as by 

affecting food consumption and physical activity behaviors. Aside from its violent context, Mexico 

is ideal to study this question as in previous years it has become the country with the highest rates 

of obesity after the United States.3 Being obesity notoriously costly in terms of medical care 

spending, chronic conditions incidence, and death rates exploring this subject is of particular 

interest to Mexico, (Flegal et al., 2005; Cawley et al., 2012; Sturm, 2012).4 Lastly, the fact that 

medical infrastructure, namely clinics and hospitals, was not destroyed along the conflict makes 

this military conflict especially attractive to study its impact on health-related outcomes. 

The military policy triggered violence through several pathways. First, it provoked a 

crossfire between the DTOs and official authorities, that is military, navy and police forces. 

Second, by taking down former heads of historically large DTOs it led to the creation of multiple 

smaller DTOs which created further violence (Castillo et al., 2013). Lastly, not only the DTOs, 

but also the military committed human rights violations which affected civilians (Jiménez-Cáliz, 

2017). Military operations records are a novel and arguably better measure of the distress caused 

by the conflict than homicide rates, the norm across related literature. First, while military convoys 

were visible through highways and main roads, homicides not occurring in public venues may 

have remained largely unnoticed. Second, military operations are a concise measure of the 

intensity of the conflict, different from homicide rates which may not capture the impact from 

military assaults not resulting in deaths.5 Third, given that homicides are not classified with enough 

 
al., 2015, Jarillo et al., 2016, Brown et al., 2017), risk aversion (Brown et al., 2017), perception of insecurity 
(Gutiérrez-Romero 2016), economic activity (Robles et al., 2013, Enamorado et al., 2014) and household expenditures 

(Velásquez 2010), among others. 
3 According to the World Health Organization (2017) as of 2015 the rate of obesity in Mexico was 32.4% while that 

in the US was 38.2%. 
4 For instance, Cawley et al. (2012) estimate that the annual cost of treating obesity in the US is equivalent to 16.5% 

of all national medical care spending. 
5 Figure 1 in the Appendix shows the evolution of both military operations and homicide rates. 
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detail and many are not reported, any index of drug-related violence is subject to measurement 

error. Fourth, given its unprecedented nature the exogeneity of military operations can be 

unambiguously evaluated through an event study.6 Admittedly, an inherent disadvantage of 

military operations is that records are only available by year and state level which misses to capture 

the effect from independent variations at a finer level.  

This paper is relevant for several reasons. First, to the best of my knowledge, I am the first 

to analyze the impact of exposure to military operations on weight of adults. Second, given the 

unprecedented nature of military interventions my paper is the first to provide causal evidence on 

the link between street violence and weight. Third, the use of the number of military operations 

introduces an alternative and cleaner identification to study the impact of this type of conflicts on 

other outcomes as it overcomes endogeneity concerns inherent to homicide rates. Fourth, different 

from research that studies the effect of violence on weight only, I explore several potential 

mechanisms including depression symptoms, safety perceptions, consumption and physical 

activity in the same longitudinal setting.  

The paper is structured in the following way. Section 2 presents a theoretical framework to 

illustrate how street violence could affect weight. Section 3 details the data to be used. Section 4 

describes the empirical methodology. Section 5 presents results. Finally, Section 6 outlines 

conclusions. All figures and tables are presented in the Appendix. 

2. Theoretical framework 

Based on related literature I assume weight is related to caloric intake and energy expenditure 

through the following linear relationship: 

 𝑊𝑖 = 𝑘𝑖(𝐹) −  𝑒𝑖(𝑃, ℎ) (1) 

 
6 Information from the Ministry of Defense (SEDENA) also shows soldiers by state are constant until 2006, indicating 

there were no operations of this nature prior to December 2006, at least since 2000. 
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where increases in caloric consumption, 𝑘𝑖(𝐹), increase weight though food consumption, 𝐹, and 

increases in energy expenditure 𝑒𝑖(𝑃, ℎ) counteract these increases via physical activity, 𝑃, and 

physiological processes, ℎ. The term 𝑖 indicate functional differences across individuals due to 

lifestyle and genetics. 

Stress can be defined as any situation that disturbs the equilibrium between a living 

organism and its environment like an injury, noise or personal problems (Ranabir et al., 2011). I 

argue that street violence is one such stressor. Evidence on the links between stress and weight 

suggest such relationship arises from behavioral and somatic responses that affect both 𝐹 and 𝑃, 

where somatic responses refer to involuntary changes inherent to the body while behavioral 

responses include deliberate changes (De Vriendt et al., 2009).7  

On somatic responses, literature points out that in general, stress promotes obesity by 

affecting appetite and altering physical activity.8 About food consumption, literature indicates 

stress might be linked to neurotransmitters and hormones that control appetite causing what is 

known as stress-eating, (Björntorp, 2001; Torres et al., 2007; Epel et al., 2001; Oliver et al., 2000). 

Regarding physical activity, 𝑃, evidence documents there is a negative causal relationship between 

stress and physical activity mainly expressed through depression episodes where a positive 

relationship is found only among people already in the habit of exercise (Stults-Kolehmainen et 

al., 2014).9 Recent findings also show that daily stressors and past depression can alter metabolism 

 
7 Consensus is that in response to a stressor the sympathetic nervous system sends a signal that additional energy is 

required to face a threat which if left unused can lead to weight gain (Foss et al., 2011, Ranabir et al., 2011).  
8 The effect that stress, measured by cortisol levels, has on obesity is well documented in the medical literature 

(Rosmond et al., 1998, Björntorp et al., 2000, Björntorp, 2001, Bose et al., 2009, Ranabir et al., 2011). 
9 Since physical activity has beneficial effects on stress coping capacity, mental health, and weight regulation, 

reductions in physical activity following stressful events could have further adverse effects (De Vriendt et al., 2009; 

Stults-Kolehmainen et al., 2014).  
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and promote obesity by decreasing post meal energy expenditures (Kiecolt-Glaser et al., 2015), 

the latter of which would affect the functional form of 𝑒𝑖. 

In terms of behavioral responses, street violence could affect weight by altering physical 

activity and food consumption patterns. This is plausible if outdoors activities are costlier due to 

insecurity although individual differences on preferences and proximity to different goods will 

rule such relationship. Behavioral changes could also promote somatic changes if spending more 

time at home reinforces appetite distortions while further dissuading physical activity, 

(Santaliestra-Pasías et al., 2013; Aceves-Martins et al., 2016).10 Insecurity could have the opposite 

effect if, for instance, it reduces visits to fast-food like restaurants and street-vendors stands. 

Furthermore, street violence could affect decisions related to working, commuting and 

entertainment alternatives which involve different bundles of food and physical activity. The 

former insights suggest that somatic responses to street violence may lead to increases in weight 

but that behavioral responses could go either way. 

3. Data 

The data I use for the analysis comes from three main sources. The first is the Mexican Family 

Life Survey (MxFLS), which I use to obtain information on weight related outcomes as well as 

depression symptoms, safety perceptions, food consumption and physical activity to explore 

potential mechanisms. MxFLS is a longitudinal survey conducted in three waves: the first, 

MxFLS-1, in 2002, the second, MxFLS-2, from 2005 to 2006, and the third, MxFLS-3, from 2009 

 
10 TV viewing has widely been identified to promote unhealthy food preferences through exposure to food 

advertisements, a higher energy intake by automatic eating, and overconsumption caused by distraction. Similarly, 

insecurity could motivate purchases of packaged versus fresh food. Packaged foods can be highly caloric and can 

contain food additives known to decrease circulating leptin, a hormone that helps inhibiting hunger (Ciardi et al., 

2012; Mangge et al., 2013). 
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to 2012.11 The second source consists of records on military operations per state and year from the 

Mexican Secretariat of National Defense (SEDENA- Secretaría de la Defensa Nacional).12  These 

records distinguish between two types of operations: eradications, which target drug fields, and 

interceptions, which target drug-related traffic through land vehicle checkpoints and surveillance 

stations that focus on air and water routes.13 The third is administrative data on daily homicides 

collected by the National Institute of Statistics and Geography (INEGI- Instituto Nacional de 

Estadística y Geografía) to estimate state and municipality homicide rates by month and year as 

an alternative measure of the conflict intensity. 

The main outcomes from MxFLS consist of Body Mass Index (BMI), as well as binary 

indicators for ranges of BMI indicating underweight, (BMI<18.5), normal weight (18.5≤BMI<25), 

overweight (25≤BMI<30) and obesity (30≤BMI).14 These weight related outcomes are derived 

using clinically measured observations of height and weight. Secondary outcomes comprise safety 

perceptions, depression, food consumption and physical activity outcomes. Safety perceptions 

refer to self-reported measures related to insecurity. Depression is quantified based on 20 questions 

that are used to diagnose depressive syndrome in Mexico. These questions, designed and tested by 

researchers from the Mexican Institute of Psychiatry to help diagnosing depression syndrome, can 

be answered in negative or positive form, in which three possibilities are accepted: sometimes, 

many times, and all the time. Answers are given a value of 1 if negative (No) and a value of 2 to 

4 if positive, according to a progressive order. Consequently, the scale of measurement that 

 
11 MxFLS-1 collects information on 16 of Mexico’s 32 states and is representative of the national population in 2002. 

MxFLS-2 and MxFLS-3 relocates and re-interviews almost 90 percent of the original households sampled through 

MxFLS-1. MxFLS re-interviews include individuals or households that grew out from previous samples and those 

who migrated, the latter of which added observations from other states. 
12 Data on military operations were acquired via direct request of SEDENA. 
13 Figure 2 shows the cumulative number of military operations by state for different years. 
14 BMI is a weight-to-height ratio calculated by dividing a person’s weight in kilograms by the square of its height in 

meters. 
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quantifies the depressive syndrome can take any value between 20 and 80. I use both the depression 

score and binary indicators based on thresholds determined by the Mexican Institute of Psychiatry 

that define mild, moderate and severe depression. Consumption outcomes consist of food expenses 

made a week prior to the interview at the household level. Consumption measures are additionally 

adjusted by household monthly income to disentangle the direct impact of military interventions 

on food consumption composition away from changes in economic activity that affected income 

and thus consumption. To explore if there are shifts in diet expenses, these are classified in groups 

based on caloric content and common food classifications. Physical activity comprises binary and 

hours per week indicators for weekly exercise and sports activities. Further details on these 

variables are provided in Table 3B in Appendix B. 

4. Methodology 

The main sample consists of adults that are interviewed on all three waves and are 18 years or 

older at the time of their first interview. Since the exact timing of military interventions is ignored, 

operations are assigned by year of interview. My methodology consists of a generalized difference-

in-differences approach taking advantage of the staggered nature of eradication and interception 

operations across states and years.15 The main specification can be written in the following form: 

𝑦𝑖𝑠𝑡 = 𝛼 + Π𝑀𝑠𝑡 + 𝑋′
𝑖𝑠𝑡𝛽 + +𝛾𝑡 + 𝛾𝑠 + 𝛾𝑖 + 𝜀𝑖𝑠𝑡 (2) 

where 𝑦𝑖𝑠𝑡 is the outcome variable for individual 𝑖 in state 𝑠 and year 𝑡, 𝑀𝑠𝑡 are the number 

of military operations in state 𝑠 and year 𝑡, 𝑋′
𝑖𝑠𝑡 is a vector of demographic control variables, 𝛾𝑡, 

𝛾𝑠 and 𝛾𝑖 are year, state and individual fixed effects, respectively, 𝛼 is the regression intercept, and 

𝜀𝑖𝑠𝑡 represents the idiosyncratic error term. Individual fixed effects, 𝛾𝑖, are essential as these 

 
15 Since the conflict started in December of 2006, the three waves from MxFLS provide information for two pre-

treatment years (2002, 2005) and 5 post-treatment years (2006, 2009, 2010, 2011, 2012). 
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account for time-invariant unobservables related to lifestyles, genetics, and preferences.16  𝑀𝑠𝑡 

corresponds to the sum of interceptions and eradications operations. I also generate estimates using 

both counts in the same specification under the caveat of collinearity. Since time fixed effects 

capture trends at the national level, I alternatively include region by year fixed effects to allow for 

different trends subnationally.17 Since some individuals may move to safer locations in response 

to street violence, to control for selective migration I use the location where the individual lived 

during the first wave of MxFLS to assign exposure. I cluster errors at the state level to correct for 

the loss of independent variation within the states. If government interventions conditional on 

controls are exogenous, the following condition will hold: 

𝐸[𝜀𝑖𝑠𝑡|𝑠, 𝑡, 𝑖, 𝑋𝑖𝑠𝑡] = 0. (3) 

Alternatively, since weight related outcomes may not respond immediately, I use military 

operations from the previous year. Using the previous year operations could also improve the 

identification as the exact timing of operations within a year is unknown. Along the same lines, I 

study if the effect from cumulative operations using the sum of contemporaneous and previous 

years’ operations. Furthermore, to study the dynamics associated with the impact of military 

operations, I implement distributed lag models including the five previous and subsequent years 

separately.  

A latent concern from studying the relationship between street violence and obesity is 

endogeneity, particularly that arising from residential self-selection.18 In the case of military 

 
16 Given the inclusion of individual fixed effects, state fixed effects are meaningful to the extent that individuals move 

across states. For specifications analyzing outcomes related to food consumption 𝑖 refers to the household. 
17 The regional division used originates in the 2006 Mexican National Development Plan and was the one considered 

by MxFLS to do the sampling process. States belonging to each region are presented in Table #. 
18 Residential self-selection in this context refers to the idea that people are not randomly assigned but choose where 

to live based on their preferences. Such endogeneity concerns may be more salient in other street violence measures 

like homicide or property crime rates. 
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operations this becomes an identification threat if people under socioeconomic conditions or 

preferences that promote obesity are constraint or prefer living in neighborhoods that are targeted 

more heavily by the military. In turn, my results could be driven by trends in state outcomes that 

are correlated with the evolution of the military interventions. Thus, I evaluate this proposition 

formally in an event study analysis. Specifically, I fit the following equation: 

𝑦𝑠𝑡𝑖 = 𝛼 + ∑ 𝜋𝑗1( 𝜏𝑠𝑡 = 𝑗) + 𝛾𝑖 + 𝜆𝑠 + 𝛾𝑡 + 𝛽𝑋𝑠𝑡𝑖 + 𝜖𝑠𝑡𝑖

𝑁

𝑗=−𝑁

 

(4) 

where 𝜏𝑠𝑡 denotes the event year, defined so that 𝜏𝑠𝑡 = 0 if the outcome at state 𝑠 and year 𝑡 

corresponds to the first year 𝑠 was intervened by the military, 𝜏 = 1 if the outcome corresponds to 

one year after the first year 𝑠 was intervened, and so on. Outcomes corresponding to 𝜏 ≤ −1 

pertain to years prior to an intervention in the corresponding state. Coefficients are measured 

relative to 𝜏 = −1. I consider a window of five years before and five years after the first 

intervention, N=5. The outermost indicators include all previous or subsequent periods beyond 

five years respectively. If military operations are exogenous, coefficients corresponding to 𝜏 ≥ 0 

should be statistically different from zero, and coefficients corresponding to 𝜏 ≤ −1 close to zero. 

Additionally, to judge if the effect found from military operations is rather due to variations in 

homicide rates, I provide estimates using municipal homicide rates rates (per 10,000) as controls 

for military operations but also as the main source of variation. I run specifications using either 

annual or monthly municipal homicide rates (per 10,000), the latter of which can be paired to the 

month of interview.19  

  

 
19 Homicide rates are assigned using MxFLS-1 as the exposure location, assuming that variations in homicide rates 

are unrelated to residence choices prior to the conflict.  
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5. Results 

In this section I present the results from the empirical analysis, results on continuous outcomes 

correspond to ordinary least squares while results on binary outcomes correspond to linear 

probability models. The base specification (1) includes individual, year and state fixed effects.20  

Specification (2) adds demographics.21 Specification (3) includes region by year fixed effects. 

Specification (4) alternatively uses the current residence instead of that corresponding to MXFLS-

1 to assign treatment. Overall, controlling for selective migration seems to have little impact on 

estimates which can be explained by a small fraction of people migrating out of their initial 

location.22 Estimates represent the effect of an additional military operation. As reference and to 

interpret estimates, the average number of military operations per year and state is of around 2.5 

operations, with some states having consecutively more than 5 operations on a yearly basis. 

Table 1 presents results from regressions of weight related outcomes on the number of 

operations. As it can be observed these results point to an increase in BMI as a result of military 

operations which is mainly resulting in shifts away from normal weight and into overweight 

although not into obesity.23 Given that underweight does not vary in response to military operations 

within individuals, results for underweight are not presented. Estimates indicate that on average 

an additional operation increases BMI by 38 up to 82 g (grams). I interpret BMI coefficients in 

terms of grams (g) considering the average weight and height from the sample used are 70 

kilograms (kg) and 1.6 meters (m). Similarly, an additional operation increases the probability of 

 
20 Although Mexico is not known for having extremely cold weather, I check for cyclicality concerns by running 

specifications using month indicators, which produce little changes in estimates. 
21 Demographics include age, marital status, years of education, employment status, household size, household 

earnings per month, and rural status. 
22 Roughly 300 out of 7,500 individuals in the sample migrated to a different state during the period of analysis. 

Specifications removing individuals who migrated out of the state they lived in 2002 show equivalent results. 
23 Estimates including only individual fixed effects point into larger impacts on weight gain, however, not including 

year and state fixed effects in this context may fail to capture important unobservables. 
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overweight by 0.3 up to 0.5% and reduces the probability of normal weight by 0.2 up to 0.4%. 

Assessing results for different groups suggests effects are positively larger among females, family 

dependents, younger, more educated, and middle-income individuals, which is in line with 

literature that shows effects of stress on weight differ based on age, gender and genetics (Foss et 

al., 2011).  

Figures 3 to 6 show the results from the event study analysis. These graphs permit to test 

for pre-trends effects that would raise concerns about the validity of the identification strategy. In 

all these graphs, the value at time -1 represents a reference category set to zero that corresponds to 

a year prior to the event. The corresponding estimates suggest the hypothesis of military operations 

being exogenous cannot be rejected as there are no discernable pre-trends. Further, the graphs also 

inform about year specific effects of military operations on outcomes considered. In the case of 

weigh related outcomes such results point that the impact arising from military operations could 

be compounding over the years. This is plausible as stressors could continue to have an effect years 

after exposure. To further explore this possibility, I use specifications using former years 

operations. Using operations from the previous year show slightly larger impacts. Using 

cumulative operations, which includes the sum of the contemporaneous and the last five years 

operations, point into similar conclusions. Implementing distributed lag models supports the event 

study results as operations from the same year and lags affect outcomes contrary to leads.  

Since, there could be factors associated to states that both explain the military strategy and 

weight related outcomes, I run separate regressions dropping outlier states based on geographical 

size, population, gross domestic product per capita, and closeness to the border. This analysis 

shows that the impact is higher in states bordering the US and those with smaller areas, but 

differences in population size and GDP do not seem to drive results. Given that more operations 
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could reflect increased efforts to cover a larger ground and smaller states increase chances of 

exposure I alternatively adjust the number of military operations by the size of the state in square 

kilometers. Adjusting by size shows consistently similar results. Specifications including 

eradications and interceptions as separate counts are consistent with the main results although 

significance is lower which is occurs as both counts are collinear. 

Table 2 to Table 5 present results on potential mechanisms. Table 2 presents results on 

safety perceptions. As it can be from this table, people appear to be more afraid of being attacked 

or assaulted during day as well as during night, although effects during day are larger. Similarly, 

people report to go out at night less frequently. Although people report to feel less safe compared 

to five years ago such results are not significant across specifications. Table 3 presents results for 

depression symptoms. These results indicate that military operations increase the depression score 

on average and move individuals away from the range associated with no depression. Although 

effects are small, they suggest the prevalence of mild and moderate depression, although not that 

of severe depression, increase in response to military operations.  

Table 4 shows results using consumption outcomes. Unadjusted food expenditures show 

mixed evidence, however, using food expenditures adjusted by income indicate that expenditures 

on food overall increase indicating that diminishes in consumption could be resulting from adverse 

economic conditions in line with former literature []. All such estimates are, however, 

insignificant. Regarding compositional changes, out of home food expenses appear to increase 

proportionally more than home food expenditures, moreover, within home food expenditures, 

classifying them by caloric content shows that high caloric items increase more than low caloric 

items.  

Table 5 shows that doing exercise as well as time doing exercise responds negatively, 
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implying. While doing sports activities is unaffected although time doing sports activities does 

increase, indicating that… The later is consistent with literature pointing that stress and exercise 

activity are positively related among people already in the habit of exercise as its used as a way to 

cope with stress (Stults-Kolehmainen et al., 2014). Although estimates on physical activity are 

insignificant this may be reasonable. These results, however, cannot discard that physical activity 

associated with working, commuting, entertainment or other activities changed, which is suggested 

by results from Table 2 which show that in response to military operations people reported going 

out at night less frequently. 

 

Although variations in homicide rates are a direct outcome from the military operations 

these specifications these help assessing if the contribution of military operations is meaningful or 

is just serving as a proxy for homicide rates. These estimates, however, may not be interpret as 

causal. 

6. Discussion 

Overall results from this paper indicate that the military interventions that set off the “war 

on drugs” have a nontrivial impact on weight related outcomes. Although the conflict did not seem 

to affect the incidence of obesity, the increase in overweight could translate into future health 

issues affecting health capital. Some health problems linked to overweight and obesity are type 

two diabetes, high blood pressure, heart disease, certain cancers and pregnancy problems. 

Although risks in terms of developing health problems are more salient among people with obesity, 

overweight poses similar threats. Since treating chronic health conditions linked to overweight and 

obesity pose large costs in terms of medical care spending, my findings inform policy makers in 

Mexico of potential subsequent health costs associated to the military conflict. The findings of this 
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paper provide causal evidence that street violence does impact weight related outcomes providing 

support to the growing literature on the subject. Furthermore, analyzing potential mechanisms this 

work provides a better understanding of this relationship. Specifically, I observe an increase in the 

incidence of depression, particularly mild depression which is consistent with the medical 

literature relating weight gain to stress and depression. Exploring other potential mechanisms 

suggest weight changes are the result of changes in consumption patterns and physical activity 

although these results are not significant indicating metabolic and somatic responses to stress 

might play a rather important role driving this relationship.  
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Table 1. Descriptive statistics, main variables 

  N. Obs. Mean Std. Min. Max. 

 
     

Weight      

Body Mass Index (BMI) 22,443 27.86 5.28 12 66 

Underweight (BMI<18.5) 22,443 0.02 0.13 0 1 

Normal weight (18.5≤BMI<25) 22,443 0.29 0.45 0 1 

Overweight (25≤BMI<30) 22,443 0.39 0.49 0 1 

Obesity (30≤BMI) 22,443 0.31 0.46 0 1 

Safety perceptions (ext. margins)      
Fear of assault at day time 21,445 0.17 0.37 0 1 

Fear of assault at night time 21,445 0.21 0.41 0 1 

Going out at night frequently 21,440 0.12 0.33 0 1 

Safety vs. 5 years ago 21,445 0.86 0.35 0 1 

Safety measure: changing transportation 21,445 0.07 0.25 0 1 

Safety measure: switching routes 21,443 0.08 0.28 0 1 

Safety perceptions (int. margins)      
Fear of assault at day time 21,445 1.55 0.88 1 4 

Fear of assault at night time 21,445 1.67 0.98 1 4 

Going out at night frequently 21,440 1.61 0.79 1 4 

Safety vs. 5 years ago 21,445 1.85 0.64 1 3 

Demographic controls      
Age 22,443 42.88 16.06 15 97 

Lives in Rural Locality 22,443 0.47 0.5 0 1 

Years of Education 22,443 9.72 4.56 0 23 

Employed 21,463 0.56 0.5 0 1 

Earnings per month (pesos) 19,284 1,569.82 5,546.59 1 333,333 

Married 22,443 0.74 0.44 0 1 

Household size 22,443 4.5 2.06 1 15 

      

Notes: ext. stands for extensive margin and int. for intensive margin.       
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Table 2. Descriptive statistics, secondary variables 

  N. Obs. Mean Std. Min. Max.   

    
Depression 

 

    
Depression score (DS) 21,452 36.09 15.78 20 81 

No depression (DS<36) 21,452 0.59 0.49 0 1 

Mild depression (36≤DS<46) 21,452 0.15 0.36 0 1 

Moderate depression (46≤DS<66) 21,452 0.2 0.4 0 1 

Severe depression (66≤DS) 21,452 0.06 0.24 0 1 

Self-reported health (ext. margins) 
 

    
Health status 21,465 0.95 0.23 0 1 

Health status vs. one year ago 21,465 0.95 0.23 0 1 

Health status for next year 21,465 0.95 0.23 0 1 

Health status vs. same gender individuals 21,465 0.95 0.23 0 1 

Health status (int. margins) 
 

    
Health status 21,465 3.48 0.69 1 5 

Health status vs. one year ago 21,446 3.12 0.66 1 5 

Health status for next year 21,456 3.3 0.66 1 5 

Health status vs. same gender individuals 21,457 3.3 0.68 1 5 

Risky behaviors (ext. margins) 
 

    
Alcohol 21,546 0.35 0.48 0 1 

Smoking 21,470 0.15 0.35 0 1 

Soft drinks 21,546 0.81 0.39 0 1 

Risky behaviors (imt. margins) 
 

    
Smoking (weekly number of cigarettes) 21,470 4.24 20.75 0 420 

Physical activity 
 

    
Exercise (ext. margin) 21,470 0.15 0.36 0 1 

Exercise (daily hours) 21,470 0.24 0.9 0 20 

Exercise (weekly days) 21,470 0.58 1.47 0 5 

Exercise (implied weekly hours) 21,470 0.96 3.97 0 80 

Sports (ext. margin) 21,467 0.1 0.3 0 1 

Sports (weekly hours) 21,467 0.62 2.86 0 84 

Household food expenditures (pesos) 
 

    
Home food  13,098 609.22 1064.29 0 71,587 

High calories items 13,102 331.46 492.37 0 21,213 

Low calories items 13,100 277.64 743.71 0 50,374 

Out of home food 12,963 33.56 133.37 0 7,500 

Household food expenditures (% of 

income) 

 

    
Home food  10,947 47.41 833.61 0 82,000 

High calories items 10,950 25.65 530.05 0 53,100 

Low calories items 10,948 21.75 311.48 0 28,900 

Out of home food 10,839 2.66 109.58 0 10,000 

      

Notes: ext. stands for extensive margin and int. for intensive margin.       
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Table 3. Military operations and weight related outcomes 

    (1)      (2)      (3)      (4)      (5)    

  
    

BMI 0.130*** 0.010    0.021**  0.030**  0.027**  

                             (0.016)    (0.009)    (0.010)    (0.012)    (0.012)    

Dependent mean           27.89    27.89    27.89    27.89    27.89    

Observations 21475    21475    18513    18513    18504    

      
Overweight 0.003*** 0.003*   0.004**  0.005*** 0.004*** 

 (0.001)    (0.002)    (0.002)    (0.001)    (0.001)    

Dependent mean            0.39     0.39     0.39     0.39     0.39    

Observations 21475    21475    18513    18513    18504    

      
Obesity 0.008*** -0.001    -0.001    -0.001    -0.001    

 (0.001)    (0.001)    (0.001)    (0.002)    (0.002)    

Dependent mean            0.31     0.31     0.31     0.31     0.31    

Observations 21475    21475    18513    18513    18504    

      
Normal weight  -0.010*** -0.002*   -0.003    -0.004**  -0.004**  

 (0.001)    (0.001)    (0.002)    (0.002)    (0.002)    

Dependent mean            0.29     0.29     0.29     0.29     0.29    

Observations 21475    21475    18513    18513    18504    

      
Individual FE Yes    Yes    Yes    Yes    Yes    

Year FE No    Yes    Yes    Yes    Yes    

State FE No    Yes    Yes    Yes    Yes    

Demographics No    No    Yes    Yes    Yes    

Region by Year FE No    No    No    Yes    Yes    

MxFLS1 Used as Exposure Location Yes    Yes    Yes    Yes    No    

            

Note: All specifications include individual fixed effects. Demographics include age, marriage status, 

education level, working status, household size, household monthly income. Errors are clustered at the 

state level. Standard errors are displayed in parenthesis. *Coefficient is significant at 10% level. 

**Coefficient is significant at 5% level. ***Coefficient is significant at 1% level. 
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Table 4. Military operations and fear of attack or assault 

    (1)      (2)      (3)      (4)      (5)    

  
    

Fear of being attacked during day 0.006**  0.007*   0.007**  0.005**  0.005**  

                             (0.002)    (0.003)    (0.003)    (0.002)    (0.002)    

Dependent mean            0.17     0.17     0.17     0.17     0.17    

Observations 21449    21449    18491    18491    18486    

      
Fear of being attacked during night 0.004    0.006*   0.006    0.005*   0.004    

 (0.002)    (0.004)    (0.004)    (0.003)    (0.003)    

Dependent mean            0.21     0.21     0.21     0.21     0.21    

Observations 21449    21449    18491    18491    18486    

      
Safety compared to five years ago -0.014**  -0.005    -0.005    -0.003    -0.003    

 (0.006)    (0.006)    (0.005)    (0.004)    (0.004)    

Dependent mean            0.71     0.71     0.71     0.71     0.71    

Observations 21449    21449    18491    18491    18486    

      
Going out at night frequently -0.001    -0.004*   -0.005**  -0.006*** -0.006*** 

 (0.001)    (0.002)    (0.002)    (0.002)    (0.002)    

Dependent mean            0.12     0.12     0.13     0.13     0.13    

Observations 21444    21444    18487    18487    18482    

      
Individual FE Yes    Yes    Yes    Yes    Yes    

Year FE No    Yes    Yes    Yes    Yes    

State FE No    Yes    Yes    Yes    Yes    

Demographics No    No    Yes    Yes    Yes    

Region by Year FE No    No    No    Yes    Yes    

MxFLS1 Used as Exposure Location Yes    Yes    Yes    Yes    No    

            

Note: All specifications include individual fixed effects. Demographics include age, marriage status, 

education level, working status, household size, household monthly income. Errors are clustered at the 

state level. Standard errors are displayed in parenthesis. *Coefficient is significant at 10% level. 

**Coefficient is significant at 5% level. ***Coefficient is significant at 1% level. 
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Table 5. Military operations and depression symptoms 

    (1)      (2)      (3)      (4)      (5)    

  
    

Depression score -0.048    0.234**  0.209**  0.258*** 0.251*** 

                             (0.063)    (0.085)    (0.095)    (0.061)    (0.061)    

Dependent mean           36.08    36.08    35.75    35.75    35.75    

Observations 21365    21365    18420    18420    18415    

      
Mild depression -0.000    0.003*   0.001    0.002    0.002    

 (0.001)    (0.001)    (0.002)    (0.001)    (0.001)    

Dependent mean            0.15     0.15     0.15     0.15     0.15    

Observations 21365    21365    18420    18420    18415    

      
Moderate depression -0.001    0.002    0.002    0.003*   0.003    

 (0.001)    (0.002)    (0.002)    (0.001)    (0.002)    

Dependent mean            0.20     0.20     0.19     0.19     0.19    

Observations 21365    21365    18420    18420    18415    

      
Severe depression -0.000    0.001    0.001    0.000    0.000    

 (0.001)    (0.001)    (0.001)    (0.001)    (0.001)    

Dependent mean            0.06     0.06     0.06     0.06     0.06    

Observations 21365    21365    18420    18420    18415    

      
No depression 0.002    -0.006**  -0.004*   -0.005*** -0.005**  

                             (0.002)    (0.002)    (0.002)    (0.002)    (0.002)    

Dependent mean            0.59     0.59     0.60     0.60     0.60    

Observations 21365    21365    18420    18420    18415    

      
Individual FE Yes    Yes    Yes    Yes    Yes    

Year FE No    Yes    Yes    Yes    Yes    

State FE No    Yes    Yes    Yes    Yes    

Demographics No    No    Yes    Yes    Yes    

Region by Year FE No    No    No    Yes    Yes    

MxFLS1 Used as Exposure Location Yes    Yes    Yes    Yes    No    

            

Note: All specifications include individual fixed effects. Demographics include age, marriage status, 

education level, working status, household size, household monthly income. Errors are clustered at the 

state level. Standard errors are displayed in parenthesis. *Coefficient is significant at 10% level. 

**Coefficient is significant at 5% level. ***Coefficient is significant at 1% level. 
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Table 6. Military operations and food expenses 

    (1)      (2)      (3)      (4)      (5)    

 
     

Home food 5.079    4.411    5.513    0.822    0.777    

 (5.226)    (5.569)    (6.268)    (2.177)    (2.276)    

Dependent mean           47.73    47.73    47.78    47.78    47.78    

Observations 10800    10800    10782    10782    10775    

      
High calories items 3.271    3.028    3.752    0.714    0.766    

 (3.266)    (3.420)    (3.895)    (1.192)    (1.217)    

Dependent mean           25.83    25.83    25.86    25.86    25.85    

Observations 10802    10802    10784    10784    10777    

      
Low calories items 1.808    1.383    1.761    0.108    0.011    

 (1.989)    (2.178)    (2.403)    (1.026)    (1.094)    

Dependent mean           21.90    21.90    21.92    21.92    21.92    

Observations 10801    10801    10783    10783    10776    

      
Out of home food 0.583    1.028    1.146    0.340    0.363    

 (0.576)    (0.783)    (0.848)    (0.237)    (0.243)    

Dependent mean            2.68     2.68     2.68     2.68     2.69    

Observations 10695    10695    10677    10677    10670    

      
Individual FE Yes    Yes    Yes    Yes    Yes    

Year FE No    Yes    Yes    Yes    Yes    

State FE No    Yes    Yes    Yes    Yes    

Demographics No    No    Yes    Yes    Yes    

Region by Year FE No    No    No    Yes    Yes    

MxFLS1 Used as Exposure Location Yes    Yes    Yes    Yes    No    

            

Note: All specifications include individual fixed effects. Demographics include age, marriage status, education 

level, working status, household size, household monthly income. Errors are clustered at the state level. Standard 

errors are displayed in parenthesis. *Coefficient is significant at 10% level. **Coefficient is significant at 5% 

level. ***Coefficient is significant at 1% level. 
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Table 7. Military operations and physical activity 

    (1)      (2)      (3)      (4)      (5)    

 
     

Exercise -0.000    -0.002    -0.001    -0.001    -0.001    

                             (0.001)    (0.003)    (0.003)    (0.003)    (0.003)    

Dependent mean            0.15     0.15     0.15     0.15     0.15    

Observations 21383    21383    18433    18433    18428    

      
Exercise (weekly hours) -0.039*   -0.034    -0.037    -0.013    -0.015    

 (0.020)    (0.028)    (0.030)    (0.020)    (0.020)    

Dependent mean            0.95     0.95     0.99     0.99     0.99    

Observations 21383    21383    18433    18433    18428    

      
Year FE No    Yes    Yes    Yes    Yes    

State FE No    Yes    Yes    Yes    Yes    

Demographics No    No    Yes    Yes    Yes    

Region by Year FE No    No    No    Yes    Yes    

MxFLS1 Used as Exposure Location Yes    Yes    Yes    Yes    No    

            

Note: All specifications include individual fixed effects. Demographics include age, marriage status, education 

level, working status, household size, household monthly income. Errors are clustered at the state level. Standard 

errors are displayed in parenthesis. *Coefficient is significant at 10% level. **Coefficient is significant at 5% 

level. ***Coefficient is significant at 1% level. 
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Table 8. Geographic regions 

    

Region States 

    

  
South-Southeast Campeche, Yucatán, Chiapas, Oaxaca, Quintana Roo, 

Tabasco, Guerrero, and Veracruz. 

Center-west Jalisco, Michoacán, Colima, Aguascalientes, Nayarit, 

Zacatecas, San Luis Potosí and Guanajuato. 

Center Ciudad de Mexico, Querétaro, Hidalgo, Tlaxcala, Puebla, 

Morelos and Estado de México. 

Northeast Tamaulipas, Nuevo León, Coahuila, Chihuahua y Durango. 

Northwest Baja California, Baja California Sur, Sonora and Sinaloa. 

    

Note: This division originates in the 2006 Mexican National Development Plan, is 

intended to help coordinating national projects and was the one considered by MxFLS to 

do the sampling process. According to such division some states can belong to two 

regions: Puebla can belong to either the Center or South-Southeast, Chihuahua and 

Durango to the Northeast or Northwest, and Queretaro to the Center or Centerwest 

region. To avoid overlapping regions when creating Region by Year fixed effects either 

possibility is considered in alternative cases like the one outlined in this table. 

Source: Mexican Family Life Survey Users Guide and 2006 Mexican National 

Development Plan. 

 

Table 9. Food expenditures categories 

    

Categories MxFLS survey items included 

    

    

Home food 
 

Low caloric 
 

Fruits/Vegetables (non-starchy) Bananas, apples, oranges, other fruits, onions, red 

tomatoes, chiles, and other vegetables. 

Poultry and seafood Chicken, chicken eggs, tuna/sardines, and fish/seafood. 

Unrefined carbohydrates Potatoes, milk, legumes, beans, rice, and other cereals. 

High caloric 
 

Refined carbohydrates Corn tortillas, bread/baguette, soup/pasta, cheese, and 

other dairy products. 

Red meat Beef, pork, and other animal products. 

Fats and oils Vegetable oil. 

High in sugar and fat Sodas; beverage juices, purified water, beverages as beer 

tequila rum and powder for preparing water; cookies; 

white sugar; coffee; other industrial/packaged products 

like pancakes, candies, potato chips, etc. 

Out of home food Meals outside of the household. 

    

Note: Caloric content was determined based on Chávez et al. (2010). 
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Table 10. Variables description 

    

Name Description 

    

  
Military 

eradications 

Military operations targeting drug fields. 

Source: SEDENA. 

Military 

interceptions 

Military operations targeting drug-related traffic through land vehicle checkpoints and 

surveillance stations that focus on air and water routes. 

Source: SEDENA. 

Homicide 

rates 

Number of homicides adjusted by population size multiplied by 10,000. 

Source: INEGI. 

Body Mass 

Index (BMI)  

BMI is obtained by dividing individual measures of individual weight by the square of the 

corresponding height, where weight is expressed in kilograms and height in meters. 

Source: MxFLS. 

Overweight 

(30>BMI≥25) 

Overweight is an individual measure taking the value of one if BMI is greater or equal to 

25 and less than 30, and zero otherwise. 

Source: MxFLS. 

Obesity 

(BMI≥30) 

Overweight is an individual measure taking the value of one if BMI is greater or equal to 

30 and zero otherwise.  

Source: MxFLS. 

High caloric 

food expenses 

High caloric food expenses consist of household purchases of high calorically dense food 

items adjusted by number of household members.a 

Source: MxFLS. 

Low caloric 

food expenses 

Low caloric food expenses consist of household purchases of low calorically dense food 

items adjusted by number of household members.a 

Source: MxFLS. 

Outside of 

home meals 

expenses 

Outside of home meals expenses consists of household purchases of meals out of home 

adjusted by number of household members.a 

Source: MxFLS. 

Exercise 

activity 

Exercise activity refers to an individual binary indicator that takes the value of one if the 

individual reports doing exercise on the week before the interview took place and zero 

otherwise. 

Source: MxFLS. 

a Table 4B lists food items available from MxFLS grouped by each category considered. Household 

expenses refer to purchases performed on different specific food items the week before the interview took 

place. For cases where last week purchases are not available purchases from last month are used. 
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Figure 1. Military operations and homicides 

Number of military operations and homicides (per 10,000) 

 
Note: M refers to number of military operations and H refers to the homicide rate per 

10,000 population. 

 

Figure 2. Number of Military Operations 

 

Note: Darker regions indicate a larger number of military operations. 
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Figure 3. Effect of military interventions on BMI, event study 

 

Figure 4. Effect of military interventions on overweight, event study 
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Figure 5. Effect of military interventions on obesity, event study 

 

Figure 6. Effect of military interventions on normal weight, event study 

 

 


