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Abstract: Remittances confirm an immigrant's continued social membership in their country of 

origin and they have been associated with improved nutritional outcomes among those who 

receive them. Yet, the relationship between remittances and nutrition outcomes of remitters is 

not well understood. We use data from 81 Mexican immigrants living in the Bronx, New York 

City (“NYC”), collected in 2019 to examine the relationship among remittances, gender, food 

security and dietary quality. After controlling for sociodemographic and immigration-related 

factors, we did not find a statistically significant (p<0.1) relationship between sending 

remittances and food insecurity; however, we did find that women remitters had higher odds than 

men remitters of having low dietary quality (p<0.064). We also found that a higher Body Mass 

Index (“BMI”) was associated with higher odds of experiencing low and very low food security 

(p<0.068). Further research with nationally representative data is needed to investigate the full 

extent of association between remittances and nutritional outcomes of remitters.  
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Background  

From 1990 to 2020, global immigration grew significantly. According to the United 

Nations, the total number of immigrants worldwide reached 281 million globally in 2020, 

representing 3.6% of the world’s population, up from 2.9% in 1990 [1]. The United States 

(“US”) continues to host the most number of immigrants (51 million, 15.5% of the US 

population), followed by Germany (16 million, 19.2% of Germany’s population) and Saudi 

Arabia (13 million, 37.3% of Saudi Arabia’s population) [2]. The countries where the largest 

number of international immigrants come from include India (18 million, 1.3% of India’s 

population), Mexico (11 million, 8.5% of Mexico’s population), and Russia (11 million, 8.4% of 

Russia’s population) [3]. Most immigrants currently living in the US come from Mexico, 

accounting for 24% of the total immigrant population, followed by India (6%), and China (5%) 

[4]. Mexican immigrants, in particular, tend to concentrate in a single country of destination. As 

of 2020, the US hosted 97% of all Mexicans living abroad [5]. 

The immigration patterns between Mexico and the US are a result of a complex set of 

geopolitical and economic factors between the two nations. Historically, US immigration policy 

has been crafted to source the labor needs of the American economy [6]. However, since 2016, 

there has been a decrease in net immigration to the US from Latin America, as the policy 

approach has shifted towards militarizing the US-Mexico border [7]. In addition, the Border 

Patrol and Immigration and Customs Enforcement have hired more agents, coinciding with 

increased budgets for apprehension and detention both along the border. Coupled with this shift 

in US immigration policy is the increased political unrest in some parts of Latin America that has 
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effectively resulted in a humanitarian crisis. Chaos, suffering, and misery are routinely seen at 

the borders, meanwhile families and children continue to seek refuge [8]. 

The promise of economic stability in the US remains the driving engine for most 

immigrants coming from Mexico and elsewhere, as 77% of Hispanics believe they can get ahead 

with hard work compared to 62% of the general US public [9]. Remittances, defined as money 

transfers by immigrants to their relatives or other persons in their countries of origin [10], are an 

important aspect of immigrant’s life. Even with drops in income due to the COVID-19 

pandemic, global remittances reached $650 billion in 2020 (representing 0.77% of the global 

Gross Domestic Product) [11]. The US is the top country for remittance outflows ($68 billion), 

and Mexico is the third largest recipient country for remittance inflows ($43 billion) [12]. 

Remittance flows into Mexico in 2020 were three times higher than Foreign Direct Investment, 

making them the largest source of financial flows into the country [13]. 

Overview of Remittances with a Focus on Health 

The impact that remittances have on economic growth for the countries that receive them 

(“destination countries”) has been widely researched. Empirical evidence suggests that 

remittances can contribute positively to economic growth in the destination countries by 

alleviating food insecurity and increasing savings and investment [14].  More specifically, a 

study focused on Middle East and North Africa countries found that remittances are used for 

investments such as human capital, housing, and land rather than household consumption, and 

that there is a positive relationship between economic growth and remittances [15]. Additionally, 

in South Asia, economic growth from remittances has been achieved through education and 

financial sector development [16]. A study of nine countries including Mexico found that 
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remittances used for educational expenditures, energy use, and income significantly boosted 

economic growth over the long run [17]. 

In addition to investments, evidence suggests that food purchases are a major use of cash 

from remittances across 60 developing countries [18]. In rural Mexico, remittances received 

from the US reduced food insecurity at the household level [19]. In another study, households 

receiving international remittances in Nepal were found to be more food secure than those 

households that did not receive such remittances [20]. 

While there is extensive research on the nutritional impact of remittances on the people 

that receive them, the relationship between remittances and the nutrition status of the people who 

send them (“remitters”) is not well understood.  Most related studies have focused on the motives 

immigrants may have to send money to their home countries [21-24] or on the impact 

remittances may have on the mental health of remitters [25-27]. To the best of our knowledge, 

only two studies have examined the food security levels of the remitter immigrants. One study 

from 2008 found that remitters were more likely to report hunger, but no meaningful associations 

were found for gender [28]. The other study from 2013 found that gender roles were an 

important indicator for the differences in remittance behavior among undocumented Mexicans in 

NYC, where men (n=301) remitted more than women (n=130), 94% compared to 65%; however, 

there was no link between gender differences and food insecurity among remitters [29]. Our 

study examines this link in detail. 

Research Question and Hypotheses 

Our study addresses this gap in the literature by focusing on gender, remittances, and 

dietary outcomes of those who send them. This is done in several ways. First, for the measure of 

food security, we use the one defined by the US Department of Agriculture (“USDA”) since it 
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has consistently been linked to multiple deleterious health conditions [30]. The second domain of 

our analysis includes dietary quality measures, since food insecurity is associated with lower 

dietary quality, including low consumption of nutrient-dense foods such as vegetables and fruits 

[31]. Third, our study focuses on Mexican immigrants living in the Bronx Borough of NYC (“the 

Bronx”), one of the largest immigration hubs in the US. The hypotheses we test in this paper 

relate to the subpopulation of Mexican Immigrants residing in the Bronx and include a) remitters 

are more likely to suffer from food insecurity compared to those who do not remit; b) remitters 

are more likely to have lower dietary quality compare to those who do not remit; and c) the effect 

is more pronounced for women than men.  

Methods 

Data come from a study that explored in-depth the social networks, and dietary behaviors 

and outcomes of 81 Mexican immigrants recruited from a Catholic Church in the Bronx between 

January 2019 and June 2019. Inclusion criteria for the study included age (≥18 years of age) and 

ethnicity-nationality (self-identifying as Chicano, Mexican, or Mexican American). Trained 

bilingual research assistants obtained informed consent and collected data in their preferred 

language. All procedures are subjected to full review by the CUNY SPH Institutional Review 

Board, and all protocols were approved (protocol number 2018-1081).  

Measures 

Our conceptual framework, research questions focused on remittances, gender, food 

security, and a decision tree analysis (shown in Figure 1) guided our decisions regarding variable 

selection and thresholds for constructing binary data. 

Dependent variables 
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Food security: Food security is defined as reliable access to sufficient and healthy food 

that one can afford [32]. The USDA define ranges of food security with the following labels: 

“high food security refers” to no reported indications of food access problems or limitations; 

“marginal food security” refers to one or two reported indications, such as anxiety over food 

sufficiency or a shortage of food at home, but little or no indication of changes in diet or food 

intake; “low food security” refers to reports of reduced quality, variety, or desirability of diet, but 

little or no indication of reduced food intake; and “very low food security” (formerly “food 

insecurity with hunger”) refers to multiple indications of disrupted eating patterns and reduced 

food intake [33]. Participants were asked the same questions as in the US Household Food 

Security Survey developed by the USDA in their preferred language [34]. The sum of 

affirmative responses to a specified set of items is referred to as the household’s raw score on the 

scale comprising those items [35]. Raw scores of 0 and 1 are classified as “high or marginal food 

security”; raw scores from 2 to 4 are classified as “low food security”; and raw scores from 5 to 

6 are classified as “very low food security”. For our study, the food insecurity data was binarized 

into 1 and 0, with 1= denoting “low” and “very low food security” and 0= denoting “high” or 

“marginal food security”. 

Dietary quality: The Healthy Eating Index (“HEI”) is a measurement tool of dietary 

quality that is scaled from 0 to 100, where 100 indicates completely alignment of a person’s diet 

with the 2015-2020 Dietary Guidelines of Americans [36]. There are 13 components, of which 9 

measure adequacy (consumption of total fruit, whole fruit, total vegetables, greens and beans, 

whole grains, dairy, total protein foods, seafood and plant proteins, and fatty acids) and 4 

measure foods to be consumed in moderation (refined grains, sodium, added sugars, and 

saturated fats). The score for adequacy components increases with increased consumption, 
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whereas the score for moderation components increases with decreased consumption [37]. 

Participants’ dietary intake was assessed using a 24-hour dietary recall (Automated Self-

Administered 24-hour Dietary Assessment Tool (“ASA24”) also available in Spanish [38]). The 

total food consumed by the participants was downloaded directly from the ASA24 algorithm. 

This algorithm calculates HEI scores by considering the 13 components previously mentioned. 

Continuous and binary data were used in this analysis. The binary data were obtained by 

assigning 1= to HEI scores of less than 52, and 0= to HEI scores greater than or equal to 52. This 

cut-off point was chosen based on the results of studies that included HEI and race/ethnicity in 

their analysis [39-41] and the decision tree results shown in Figure 1. 

Independent variables 

Sends Remittances: Participants were asked whether they sent money transfers to family 

or friends in Mexico, and the variable was coded 1= yes and 0= no. This question was modified 

from the National Latino Asian American Survey (“NLAAS”), which is the only national survey 

to specifically ask about remittances. For more detailed information refer to Section 26. Finances 

(FN) in the questionnaire documents from the Disparities Research Unit's NLAAS, also available 

in Spanish [42]. 

Gender: Participants were asked whether they identify themselves as female (coded as 1) 

or male (coded as 0).  Gender identity is a multidimensional construct that could include non-

binary terms [43]; however, such classifications are beyond the scope of our analysis. 

Control variables 

For control variables, we identified the socioeconomic and demographic factors that have 

been reported in the literature to be associated with remittances, food security or dietary quality. 

These include: 
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Annual household income: Participants were asked to include only wages or stipends 

from employment (not including pensions, investments, interest, dividends, rent, social security, 

alimony or child support, unemployment insurance and armed forces or veteran’s allotment, and 

all income was measured before any taxes paid). Annual household income was classified into 

four categories as follows: 1= Less than $10,000, 2= between $10,000 and $29,990, 3= $30,000 

to $49,990, and 4=$50,000 or higher.  

Educational attainment: The participants were asked about their highest level of 

education completed. If a participant attended school outside the US, they were asked to mark 

the US equivalent.  Responses were classified into four categories: 1= less than 11th grade, 2= 

high school or general development education completed, 3= some college education without 

any degree, and 4= any college degree or higher.  

Age: Participants were asked for the year in which they were born, and their age was 

calculated based on the date the interview took place.  

Age at immigration: Participants were asked how old they were when they first came to 

the US. This question also came from NLAAS. Evidence suggests that more time spent in a 

foreign country may increase the risks of unfavorable dietary changes, especially when it comes 

to in the US and Canada [44]. Furthermore, in the US, immigrants have been found to be in 

better health than their US-born counterparts, but their health advantages consistently decrease as 

the duration of their US residence increases [45-46]. 

Lack of US citizenship: Modified from NLAAS, this question asked whether a participant 

was born as a US citizen or became a citizen through naturalization. There is evidence that 

suggests that households composed entirely of noncitizens are more likely to be food insecure 

compared to households composed of natural born citizens [47-49]. Benefits of obtaining US 

All rights reserved. No reuse allowed without permission. 
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for thisthis version posted December 21, 2022. ; https://doi.org/10.1101/2022.12.20.22283288doi: medRxiv preprint 

https://doi.org/10.1101/2022.12.20.22283288


Citizenship include bringing family members to the US (allowing for reunification), becoming 

eligible for federal jobs (which may lead to a higher income), and accessing the Supplemental 

Nutrition Assistance Program benefits [50]. Lack of US citizenship in our study is classified as 

1= “participants does not have US citizenship”, and 0= “participants does have US Citizenship”. 

Acculturation: Acculturation scores were derived using the Marin’s Short Scale [51]. The 

scale primarily captures changes in language use such as the language one speaks at home, the 

language one speaks with friends, the language one reads in, and the language one thinks in. In 

total, twelve questions were asked. Scores of at most three indicate low acculturation, and greater 

than three indicates high acculturation. For our analysis acculturation was represented as a 

continuous variable with 2 decimal points. 

Body Mass Index: Trained interviewers determined each participant’s ability to stand and 

found that all participants were able to stand on both feet. After this assessment, participants 

were asked to remove anything from their pockets before being asked to step on the scale, which 

was a SECA Robusta 813 digital scale [52] calibrated before each measure. The interviewers 

then used a portable height measuring board (SECA) to measure height. Height was recorded in 

meters and weight was recorded in pounds.  Using the standard formula of the Centers for 

Disease Control and Prevention [53], a person’s weight in kilograms was divided by the squared 

high in meters. A BMI less than 25 means the person’s weight falls within the healthy weight 

range; a BMI between 25 and 29.9 means it falls within the overweight range; and a BMI of 30 

or higher means the weight falls within the category of obesity [54]. For our analysis, continuous 

data was utilized, up to the first decimal point.  

Analysis 
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Any participant who did not know (n=1) or refused (n=3) to answer any given question 

was excluded from the data set, resulting in a final analytical sample of N=77. All descriptive 

and bivariate statistics, as well as binary logistic multivariate regression models, were computed 

using IBM SPSS Statistics Version 27 [55]. Two different models were built to test our 

hypotheses. The first model tests whether Mexican immigrant remitters in the Bronx are more 

likely to experience food insecurity than those who do not remit after accounting for control 

covariates. This hypothesis is tested using a binary logistic multivariate regression (see Model 1).  

The model also tests the hypothesis that females carry the weight of sending remittances more 

than men by adding the interaction term Remittances x Female.  

Logit����		
 ������������

� �	���� � �� � ����������� � �� � ����������� � �������

� �� � �	��	� �	 �������� � !� 

(Model 1) 

Logit refers to the natural log of the odds of a participant experiencing food insecurity. 

The adjusted odds ratio (“AOR”) is a measure of association between exposure (e.g., 

remittances) and outcome (e.g., food insecurity) [56], controlling for HEI, annual household 

income, education, gender, age, age at immigration, BMI, lack of US citizenship, and 

acculturation. 

The second hypothesis tests the associations among Mexican immigrant remitters 

residing in the Bronx, and their dietary quality, compared to those who do not remit. This 

hypothesis is tested using the binary logistic multivariate regression (see Model 2). In addition, 

the interaction term Remittances x Female was included to test the significance of gender among 

remitters.   
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(Model 2) 

Logit (P(HEI)) refers to the natural log of the odds of a participant having a low HEI 

score (less than 52). The control covariates included food insecurity, annual household income, 

education, gender, age, age at immigration, BMI, lack of US citizenship, and acculturation. 

We set the statistical significance level at 0.1 since this is a pilot study based on a 

relatively small sample with a robust set of control variables. This is consistent with various 

other studies published in public health with small community samples [57-61]. 

For the decision tree analysis, we used the R statistical software [62] for an exploratory 

analysis of the data. Decision trees are a useful tool for identifying the most informative 

covariates in modeling the dependent variable in an intuitive way. Decision trees are constructed 

with recursive binary partitions of the feature space [63]. 

Figure 1 shows a decision tree with food security as the dependent variable. The variables 

that best explain food security include HEI, gender, age, age at immigration, BMI and lack of US 

citizenship. For our dataset, the decision tree helps inform the split point for HEI (<52).  

We briefly explain the output of the decision tree in Figure 1. For more detailed treatment 

of the methodology, refer to any standard text on machine learning, see e.g., [63-65]. Each box 

with a set of numbers is an end point. These end points describe how many participants 

following the tree’s conditions fall into each of the three categories of food security (High or 

marginal/ Low/ Very low). For example, the left most box that contains (16/0/0) means that for 

those who (1) lack US citizenship, (2) have a BMI of less than 36, (3) immigrated when they 
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were younger than 28, and (4) are females, 16 of them experienced high or marginal food 

security, while none experienced low or very low food security.  

Figure 1 Decision tree with food security as the dependent variable for the analysis 
(N=81a) 

 
a Decision trees are robust to missing values since the counts in each node are based on 
the observed values only through that level in the tree. For this reason, N= 81 for our 
decision tree, but N=77 in our regression analysis. 
b Food security levels (High or marginal/ Low/ Very low) 

Results 

Table 1 represents the descriptive statistics of our data set. It illustrates that in our 

sample, 37.7% of participants had low and very low food security (35.2% of women and 43.5% 

of men). In addition, HEI scores were roughly the same between men and women, with an 

average of 57.5. Regarding remittances, 70.1% of participants sent money transfers to Mexico, 

and a higher proportion of men did so (82.6%) than women (64.8%). Most of our sample 
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(51.9%) had an annual household income less than $30,000, and education level of high school 

or less (81.8%). Our sample includes individuals aged between 20 and 68, with an average age of 

43.5. The participants moved to the US when they were between 9 and 65 years old, and the 

mean age at immigration was 23.4.  The average BMI among participants was 29.9, where 

women on an average were obese with a BMI of 30.2. The average acculturation score in our 

sample is 1.6 (reflecting low acculturation). Finally, only five participants in our sample had US 

Citizenship compared to 72 who did not. 

Next, pairwise correlations were assessed to identify highly correlated covariates in the 

data set, as illustrated in Table 2.  Gender and income have a low negative correlation of -0.308; 

in our sample, 61.1% of women had an annual household income of less than $30,000, compared 

to men at 30.4%. Similarly, lack of US citizenship and age had a low negative correlation (-

0.369). Only two moderate positive correlations were observed. The first one was found for 

acculturation and education scores (0.556). The second was found with age at immigration and 

age (0.519). 

Table 3 shows the results for the binary logistic multivariate regression that tested the 

association between food insecurity and remittance senders as well as the gender interaction (see 

Model 1). This model estimated an AOR for BMI of 1.115 (p<0.068), meaning that higher BMI 

was associated with greater odds of having low or very low food security. In addition, Table 4 

shows the analogous results for dietary quality (as measured by HEI) as the dependent variable 

(see Model 2). The results show an improvement in the p-value for remittances, but the result is 

not statistically significant at the 0.1 level. Women were less likely overall to have low HEI 

scores than men (AOR 0.012, p<0.070). However, the interaction term between remittances and 

gender is the highlight of our results. It shows that women who remitted had higher odds of 
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having a low HEI score (OR=108.2, p<0.064) compared to men. Greater acculturation was 

significant and negatively associated with low HEI scores (OR=0.02, p<0.002), meaning more 

acculturated individuals were less likely to have low HEI scores. Finally, an older age at 

immigration was also positively associated with low HEI scores (OR=1.09, p<0.071). 

Discussion 

Our cross-sectional analysis is a first step in elucidating the role of remittances on 

nutritional and health outcomes among immigrants. Our analysis focused on a community 

sample of Mexican immigrants living in the Bronx and suggests that women remitters within the 

sample were more likely to have a lower quality diet (HEI < 52) than men remitters. However, 

no significant relationships were found between food insecurity, gender, and remittances, as 

originally hypothesized. In contrast, we found that a higher BMI was associated with low and 

very low food security. 

Remittances reflect an immigrant’s priorities, commitments, and personal relationships. 

In addition, remittances are an integral part of the lived experience of many immigrants, 

especially of those of Mexican descent [66].  Remittances confirm an immigrant's continued 

social membership in their country of origin [67]. Remittances not only depend on the network 

left behind in the country of origin but also on the strength of the network in the immigrant’s 

current life [68]. Remittances are highly influenced within the context of one’s family; they can 

represent contractual patterns (a sense of obligation) among family members, or they can be 

ingrained from social norms rather than conscious decisions made by the immigrant [69]. They 

can also exert negative pressure on the individual, to the point where senders may skip or cut 

down their meals. Though our data did not provide evidence that remittances are associated with 
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food insecurity, it does suggest that dietary quality could be negatively affected especially for 

women. 

The most common motivations to remit are altruism, exchange, insurance, loan 

repayments, and investments [70-72]. Altruistic remittances are mostly sent to an immigrant’s 

primary family in the country of origin to improve their financial circumstances. Immigrants care 

deeply about those they left behind, and thus the emotions associated to remit are typically strong 

[73]. Altruistic remittances aim to improve the recipients’ income, consumption, and standard of 

living, despite negatively affecting the sender’s standard of living [74]. 

This could explain the results that Mexican immigrant remitters who are women are more 

likely to have a lower dietary quality than men. There is evidence to suggest that, in the case of 

women, they are, and are expected to be, more altruistic than men [75]. For example, in a study 

using a dictator game in which the participants (playing the role of a dictator) receive an 

endowment and then decides to what extent they want to split this endowment with another [76], 

it was shown that women chose to split their endowments more often than men [77]. Similarly, a 

similar study focused on adolescents showed that girls tended to be more altruistic than boys 

[78]. Another study of Amazon Mechanical Turk crowdworkers in the US found that not only 

were women more altruistic but they were also expected to be so by both genders [79]. A meta-

analysis of 22 experimental studies found evidence suggesting that women are expected to be 

altruistic, and that the more a woman describes herself as independent or dominant compared to 

warm or tender, the less was her altruism [80]. In other words, the more a woman describes 

herself using male characteristics, the lower her altruistic scores became.  

In addition to altruism, other characteristics unique to women may help explain our 

results. Immigrant women may be doubly disadvantaged. First, the disadvantages may arise from 
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the discrimination they face as women and immigrants [81-82]. One way these disadvantages 

manifest themselves is via income inequalities. The pay gap between non-immigrant men and 

immigrant women in high income countries is estimated at 20.9%, which is greater than the 

aggregate gender pay gap of 16.2% [83]. In our analysis, we control for annual household 

income; however, due to the categorical nature of our data on annual household income, it could 

be that gender income disparities related to the double disadvantages women immigrants face 

explain our results. 

In addition to gender, our results also indicate a relationship between the age at which 

participants in our sample first arrived in the US with dietary quality, after accounting for control 

variables. Our results suggest that a higher value for age at immigration is associated with higher 

odds of having a low HEI score (< 52). Our results also reveal an association between the 

acculturation score of an immigrant in our sample with dietary quality, after accounting for 

control variables. A higher level of acculturation is associated with lower odds of having low 

scores of HEI. Several factors could explain these results. Immigration comes in hand with 

acculturation, which often refers to changes in values, beliefs, attitudes, and behaviors [84]. High 

acculturation can also result in better economic outcomes, and there is evidence to suggest this 

may be associated with a greater consumption of vegetables for more acculturated immigrants 

[85-86]. However, opposite to our results, higher acculturation has also been linked empirically 

in some studies to poor food choices among immigrants [87], especially for women [88]. This 

could be because the more acculturated an immigrant becomes, the more integrated she will 

likely be into the standard American diet [89]. 

Furthermore, our analysis suggests that immigrants in our sample who have a higher BMI 

are more likely to experience low and very low food security.  This result is supported by the 
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existing literature. Food insecurity has been shown to be associated with poor diets and 

malnutrition [90-91]. High rates of obesity are more likely in low-income communities that have 

poor food environments or that exist in food desserts [92-93]. In addition, a study that reviewed 

34 articles found that key barriers for healthy eating among young adults in Western countries 

include relatively low costs of processed foods, lack of time, knowledge and skills to plan, shop, 

and cook healthy foods, and the abundant presence of unhealthy foods in their environment [94]. 

Our study had several limitations that should be considered in the context of our results. 

First, the primary focus of the original study was not on the impact of remittances on health. As a 

result, our analysis was limited by the coarse granularity of our data set such as the absence of 

precise data on the amount or proportion of annual household income sent by immigrants to their 

country of origin; the frequency with which remittances are sent or the motives behind such 

money transfers.  In addition, the exploratory nature of the study allowed for data collection from 

one community in the Bronx using non-probabilistic methods, which precludes our ability to 

generalize to the larger Mexican American population in the US. The small sample also 

contributed to lower precision for point estimates for our model parameters than what was 

needed for the significance level of 0.05. Finally, the observational nature of our study does not 

allow us to make any causal claims about the relationship between remittances and food security 

or dietary quality.  

In summary, the findings of our study suggest that although female remitters might not be 

skipping their meals (i.e., experiencing acute food insecurity), they may still be compensating for 

the economic pressures by consuming a diet that is lower in quality. Acculturation and age at 

immigration are important factors for dietary quality as well. Yet for those who are experiencing 

acute forms of food insecurity, irrespective of gender and remittances, weight may be the 
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relevant public health issue as indicated by the observation that most of the participants in our 

data set were either overweight or obese. Future work using a larger dataset could elucidate these 

important questions.  

Conclusion & New Contribution to the Literature 

As mentioned in the introduction, most existing literature on remittances relates to their 

impacts on the people that receive them. Research on the effect remittances on food insecurity 

and the dietary quality of senders is scarce. Our analysis attempts to increase awareness of 

important topic, make initial findings that are meaningful as an initial step, and illustrate that 

more research is needed with nationally representative data.  
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Table 1:  Descriptive characteristics of participants in the Bronx, NYC 
 
 Female (n=54) Male (n=23) Total (n=77) 
Continuous Variables Mean (25%, 75%)a Mean (25%, 75%) Mean (25%, 75%) 
Healthy Eating Index 57.4 (51.0,65.4) 57.5 (50.6, 67.6) 57.5 (50.9,65.7) 
Age 44.4 (38.2, 51.0) 41.4 (34.0, 54.0) 43.5 (35.0, 51.0) 
Age at immigration 23.1 (17.0, 26.0) 24.0 (17.5, 27.5) 23.4 (17.0, 27.0) 
Body Mass Index 30.2 (26.0, 33.8) 29.1 (26.4, 32.5) 29.9 (26.2, 33.4) 
Acculturation 1.6 (1.2, 1.8) 1.7 (1.3, 1.87) 1.6 (1.3, 1.8) 
 
Categorical Variables Count (%) Count (%) Count (%) 
Food Security 
  High/Marginal  35 (64.8) 13 (56.5) 48 (62.3) 
  Low/Very Low  19 (35.2) 10 (43.5) 29 (37.7) 
Sends Remittances  
  Yes 35 (64.8) 19 (82.6) 54 (70.1) 
  No 19 (35.2) 4 (17.4) 23 (29.9) 
Annual Household Income  
  Less than 30K 33 (61.1) 7 (30.4) 40 (51.9) 
  30K or higher 21 (38.9) 16 (69.6) 37 (48.1) 
Education  
  =<High school 44 (81.5) 19 (82.6) 63 (81.8) 
  >=Some college 10 (18.5) 4 (17.4) 14 (18.2) 
Lacks US Citizenship  
  Yes 51 (94.4) 21 (91.3) 72 (93.5) 
  No 3 (5.6) 2 (8.7) 5 (6.5) 
a 25% denotes the 25th percentile and 75% denotes the 75th percentile. 
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Table 2: Pairwise correlations 
Food 
Security  

1  

Healthy 
Eating Index 

-0.006 1  

Sends 
Remittances 

0.002 0.062 1  

Annual 
Household 
Income 

-0.191 -0.045 -0.034 1  

Education 
Attainment 

-0.193 -0.078 -0.122 0.106 1  

Gender 
-Female 

-0.082 -0.002 -0.178 -0.308* 0.061 1  

Age 
 

0.138 -0.047 -0.141 0.038 -0.084 0.121 1 

Age at  
Immigration 

0.152 -0.261 -0.17 -0.118 0.245 -0.044 0.519** 1  

Body Mass 
Index 

0.23 -0.056 -0.109 -0.072 -0.152 0.104 0.348* 0.103 1  

Acculturation 
  

-0.244 0.137 -0.229 0.289 0.556** -0.102 -0.057 0.03 -0.136 1  

Lacks US 
Citizenship 

0.109 -0.045 0.289 -0.122 -0.109 0.058 -0.369* -0.113 0.008 -0.224 1 

  Food 
Security  

Healthy 
Eating 
Index 

Sends 
Remittances 

Annual 
Household 
Income 

Education 
Attainment 

Gender 
Female 

Age Age at 
Immigration 

Body 
Mass 
Index 

Acculturation  Lacks US 
Citizenship 

* Low positive (negative) correlation: ± 0.30 to ± 0.50 
**Moderate positive (negative) correlation: ± 0.50 to ± 0.70 
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Table 3: Logistic regression with food insecurity as the dependent 
variablea 
 
 Odds 

Ratio 
95%CI p-value 

Independent Variables  Lower Upper  
Healthy Eating Index 1.016 0.971 1.062 0.490 
Sends Remittances 0.153 0.003 6.758 0.332 
Annual Household Income  0.669 0.331 1.352 0.263 
Education Attainment 0.667 0.330 1.348 0.259 
Gender- Female 0.083 0.002 3.828 0.203 
Age 1.012 0.945 1.084 0.727 
Age at Immigration 1.037 0.952 1.130 0.403 
Body Mass Index 1.115 0.992 1.254 0.068* 
Acculturation 0.477 0.106 2.143 0.334 
Lacks US Citizenship 10.524 0.237 467.397 0.224 
Female x Remittances  5.685 0.105 308.148 0.394 
Constant 0.034 - - 0.315 
***p<0.01, **p<0.05, *p<0.1 
a 1=Low and very low food security and 0= High and marginal food 
security 
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Table 4: Logistic regression with low HEI as a dependent variablea 
 

 Odds 
Ratio 

95%CI p-value 

Independent Variables  Lower Upper  
Food Security categories  0.614 0.224 1.685 0.344 
Remittances 0.026 0 2.936 0.130 
Annual household income  1.643 0.759 3.558 0.208 
Education  1.287 0.581 2.849 0.534 
Gender- Female 0.012 0 1.444 0.070* 
Age 0.959 0.884 1.041 0.316 
Age at immigration 1.090 0.993 1.196 0.071* 
BMI 1.061 0.936 1.203 0.352 
Acculturation 0.020 0.002 0.229 0.002*** 
Lack US Citizenship 2.412 0.021 272.251 0.715 
Female x Remittances  108.216 0.763 15343.254 0.064* 
Constant 141.232 - - 0.205 
***p<0.01, **p<0.05, *p<0.1 
a 1= low HEI (<52) and 0= high HEI (≥52) 
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