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ABSTRACT 

US pharmacies tend to be located at intersections of major cross streets throughout a city, while in the case of Mexican 
border cities pharmacies are clustered close to US-Mexico border crossings. Presumably this is due to the volume of US 
clients who frequent the pharmacies. Although the precise number of border crossings to purchase medications is   
unclear, it is thought to be significant. In the past, patient-based surveys were the primary source for information re-
garding US residents crossing the border into Mexico for prescription medications. The current study examines the dis-
tribution of pharmacies throughout Ciudad Juárez, Chihuahua, Mexico, recording the change in the number of phar- 
macies over a 15-year period and suggesting the scale of US residents who use Mexican pharmacies. Field research was 
conducted in 1996 and 2011. Maps showing the location of pharmacies for these two years indicate a clustering of 
pharmacies within one and one-half miles of the city’s two principal border-crossings between the United States and 
Mexico. Provider-based surveys revealed that the majority of patients who use pharmacies closest to the border were 
US residents. 
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1. Introduction 

The border region between the United States and Mexico 
is an area of shared history but varied cultures, diverse 
income levels, and dissimilar political environments. 
Mexican border cities share many similarities to their 
counterparts across the frontier in the United States (e.g., 
history, layout, and commercial stores). Typically in the 
US, drugstores are located in commercial zones found 
throughout the city, generally on corners of busy thor- 
oughfares, thus providing customers optimal access to 
their services. Additionally, as metropolitan areas expand, 
one observes subsequent growth of commercial opera- 
tions that coincide with the growth of the urban area. As 
a result, it is expected that the spatial distribution of 
drugstores in Ciudad Juárez should have a similar pattern 
to that found in US cities. 

According to the Instituto Nacional de Estadistica y 
Geografica Informacion (INEGI), the Mexican equiva- 
lent of the US Census Bureau, Ciudad Juárez had a 
population of 995,770 in 1995. By 2010, its population  

grew by 32.6% to 1,321,004 [1]. The actual population of 
Juárez is difficult to determine because: 1) migrants flock 
into the city seeking employment in the maquiladoras 
(manufacturing operations in the free trade zone) and are 
often not counted in the census and 2) many residents 
leave the city due to violence [2]. Taking these issues 
into consideration, the population of Juárez in 2011 is 
thought to be approximately 1,298,004. Using this num-
ber, the % change from 1996 to 2011 is about 30.4%. To 
keep pace with the increasing population, one would ex-
pect that Juárez’s pharmacies to increase in number at 
about the same rate as the population’s increase during 
the study period. 

This study investigates the change in the number of 
drugstores and spatial distribution of pharmacies in Ciu- 
dad Juárez, Chihuahua, Mexico, from 1996 to 2011, with 
two hypothesis in mind: 1) the number of drugstores is 
expected to increase at a rate similar to the population 
growth rate of the city itself and 2) the spatial distribu- 
tion of pharmacies and/or drugstores is similar to the 
general pattern found in US cities. 
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2. Background 

In El Paso, as elsewhere, Americans routinely cross the 
US-Mexico border to obtain a variety of goods and ser- 
vices, including medications. There are three ports of 
entry into Ciudad Juárez from El Paso: two in the north 
which directly connect downtown El Paso and Juárez, 
and one that enters Juárez from El Paso County from the 
east. “In 2011, more than 3.6 million passenger vehicles, 
4.2 million pedestrians and 300,000 commercial vehicles 
crossed into Ciudad Juárez through the three bridges [3].” 
Although there are three ports of entry, the two principal 
border crossings between downtown El Paso and Ciudad 
Juárez account for the vast majority of crossings. The US 
Customs and Border Protection Agency recognized these 
crossing points as the two busiest border crossings in the 
world in 2011 [4]. Since these two crossing accounted 
for most of the traffic during the study period, they 
served as the focus of this research. 

Use of particular health care providers (including 
pharmacies) has been studied for many years and has 
resulted in a myriad of research. Health care research 
relevant to this study include the role that poverty and 
cultural preferences play in a person’s decision to use a 
particular facility [5,6]. Other studies have determined 
that distance and travel time are key factors to utilization 
[7]. Most researchers agree that in order to use a facility, 
there must be access to it. 

Although access is difficult to define and evaluate, 
Penchansky and Thomas identified five dimensions of 
access: availability, accessibility, accommodation, afford- 
ability and acceptability. Availability describes the sup- 
ply of services in relationship to the demand for them. 
Accessibility defines the geographic barriers to receiving 
such services such as distance, transportation, and travel 
time to the facility. Accommodation refers to the degree 
that services meet the needs of patients and include hours 
of service, waiting times, appointments and scheduling. 
Affordability denotes the cost of services and acceptabil- 
ity articulates how the provider interacts with the patient 
on a personal level. Acceptability includes potential bar- 
riers such as gender, ethnicity, language and sexual ori- 
entation [8]. Each dimension can interfere with true ac- 
cess by creating barriers that limit utilization of services. 

Previous research regarding US patients who cross 
into Mexico for prescription medications focused on the 
volume and cultural characteristics, [9-13] while others 
have examined the dangers and legal issues associated 
with doing so [14-18]. Specifically, patient-based sur- 
veys were used to describe and identify why US resi- 
dents cross into Mexico from Arizona, California, New 
Mexico, and Texas to buy prescription drugs and medi- 
cations. In addition, Homedes and Ugalde found that 
those who crossed to Mexico for health care faced a va- 
riety of challenges including administrative, legal and 

cultural barriers [19]. 
In spite of these difficulties there continues to be a 

considerable number of border crossings for medications. 
Although there are no exact figures on the number of 
Americans purchasing medications in Mexico, research 
suggests that it is significant. A Texas Tech Medical 
University study showed that 80% of its El Paso patients 
purchased prescription-type medication in Mexico with- 
out a prescription [9] Escobedo and Cardenas in their 
2006 study conducted in New Mexico found that 22% of 
that State’s residents purchased medications in Mexico 
[13]. In Laredo, Texas, approximately two-in-five (41%) 
Hispanics living in Laredo traveled to Mexico to buy 
prescription drugs and/or medications [12], while in an- 
other borderland study, 28% of California residents in- 
terviewed for the report purchased medications in Mex- 
ico [11]. In October and November of 2007, researchers 
who conducted over 2500 telephone interviews and 
found that 32.5% of respondents from El Paso had 
crossed into Juárez for some type of health care during 
the previous two years [20]. 

Several factors compel US residents to cross into 
Mexico to purchase prescription drugs/medications. The 
hybrid nature of borderland populations is a factor [21]. 
Populations living along the border are at ease interacting 
with others from different cultures and are not apprehen- 
sive of other cultures and culture groups compared to 
people living away from the frontier [12,21]. The primary 
reason for crossing the border for medications however is 
cost savings. In 2001 Macias and Morales conducted a 
survey at a health fair in southern Los Angeles County, 
approximately 140 miles from the US-Mexico border. 
They found that while only 14% of the respondents had 
crossed the border for medical care in the previous year, 
80% of those who did were uninsured. 28% of the re- 
spondents crossed the border did so to purchase medica- 
tions, and 90% of that group stated they had no insurance. 
The low cost of medical services and medications was 
the most common reason given for seeking services in 
Mexico by 70% of the respondents [11]. 

3. Data Sources and Research Methods 

The current study is an extension of work conducted pre- 
viously in El Paso, Texas and Ciudad Juárez, Chihuahua, 
in 1996 and in 2007 [22,23] that documented concentra- 
tions of certain healthcare-related facilities near the bor- 
der crossing points in northern part of Ciudad Juárez. 
Mapping and provider-based surveys were utilized to 
examine trends. They indicated that 1) the number of 
pharmacies growing at a rate faster than that of the popu- 
lation growth rate itself—suggesting that people living in 
the US visited Juárez, creating the demand for more 
pharmacies and 2) the new drugstores built during the 
study period have joined earlier facilities, clustering 
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within one and one-half miles of the two main border 
crossings to better serve their primary customers, US 
residents. 

The primary source for identifying pharmacies was the 
Yellow Pages in El Paso and Ciudad Juárez, 1996 and 
2011. In both years, pharmacies were defined as facilities 
that were advertised under the heading “Pharmacy.” 

Street files for Ciudad Juárez were purchased through 
Instituto Nacional de Estadistica y Geografica Informa- 
cion (INEGI). The file contained street and colonia 
(similar to census tracts) data however, street segments 
did not have any coordinate reference system included, 
and in addition it did not contain address ranges, which 
prevented geocoding operations. Although address match- 
ing was not possible, the street and colonia files were 
imported into ArcMap for mapping purposes only. Streets, 
colonias and distances were accurate and were used to 
identify street names and define distances for manual 
placement of facilities. 

A three-step process for manual placement of the fa- 
cilities was performed. First, the street name of each fa- 
cility was identified and located in the street file. A sec- 
ond query was performed to locate that section of street 
within a polygon, in this case, a colonia since this infor- 
mation was provided by the Yellow Page advertisement. 
The third step in the location process placed pharmacies 
in a particular order on the street and within the colonia 
as follows 

*If a facility were located on a short street, that is 1 - 5 
blocks in length, then the site was located in the middle 
of the street section. 

*If more than one facility were located on any length 
street, then locations were divided evenly along that 
street. 

As a result, pharmacies were located on the correct 
street and in the correct colonia, however the exact loca- 
tion of each facility on the street itself could be slightly 
inaccurate because each was manually placed in ArcMap. 
Since exact locations of many facilities were known, 
accuracy of the procedure of interpolation was verified 
by overlaying “interpolated” locations with known loca- 
tions. While some facilities resulted in less than a 100% 
match, most were within one block of exact locations and 
only one was located more than two blocks from its ac- 
tual site. This process proved to be a useful method for 
locating pharmacies in those cases where address match- 
ing was unavailable. 

Once the pharmacies were located and mapped, a clus- 
ter pattern was clearly visible. After identifying this 
cluster pattern, Ciudad Juárez for the purpose of this 
study was divided into three zones based on distance 
from the two principal border crossing points: one and 
one-half miles (referred to as the border zone), one and  
one-half miles to three miles (referred to as the mid- 

zone), and greater than three miles (referred to as the 
outer zone). 

After establishing the three zones, interviews were 
conducted with a sampling of pharmacy owners/workers 
in each zone. At least ten % of the pharmacies in each of 
the three zones were selected for on-site interviews. The 
same questionnaire was used in 1996 and 2011 and 
whenever possible, sites interviewed in 1996 were inter- 
viewed in 2011. Interviews were conducted in a conver- 
sational style, employing Yin’s methodology [24], which 
was designed to work more effectively when interview- 
ing people from a different culture. 

4. Findings 

4.1. Number of Pharmacies 

The total number of pharmacies in Juárez grew from 238 
in 1996 to 348 in 2011, an increase of 110 new pharma- 
cies or 46.2% as is seen in Table 1. The border zone (one 
and one-half miles from the principal border crossings), 
itself, saw an increase of 90 new pharmacies, accounting 
for 81.8% of all new pharmacies in Juárez over the 15- 
year period. 

The distance between the two main border crossing 
points is approximately two miles, and with the border 
zone of one and one-half miles from each crossing point, 
the border zone has an area of approximately 7.5 square 
miles. Since the majority of the new facilities opened in 
Juárez during the study period are in the border zone, it 
strongly suggests that these facilities serve US citizen 
demand for pharmacy services. 

4.2. Distribution of Pharmacies 

The dramatic increase in the number of pharmacies in the 
border zone is further illustrated in Figures 1 and 2 and 
again indicates that US customers were the reason for 
these new facilities being built within one and one-half 
miles of the two principal border crossings (see Figures 
1 and 2). As shown in Figure 1, in 1996 facilities are 
closely clustered near the US border crossing points in 
the northern part of the city. The remainder of the city 
has a much sparser distribution. 

Although pharmacies are found in other parts of the 
city, a clustering and concentration is in the north—near 
the two US border crossing points. This was the case in 
1996 and remains so in 2011. The map in Figure 2 de- 
 
Table 1. Number of pharmacies 1996-2011. Number of in- 
terviews conducted shown in parentheses ( ). 

Pharmacies 1996 2011 

Total Number 238 (53) 348 (62) 

Border Zone 199 (38) 289 (43) 
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Figure 1. Distribution of pharmacies, 1996. 
 
monstrates visually the preponderance of pharmacies 
within one and one-half miles of the border crossings, 
and the US customers. As the inset maps show, in both 
years the facilities tended to be located near the border 
crossing points and along the main streets leading from 
those entry points, and close to their clients. (Figure 2). 

4.3. Use by US Residents 

Assuming that Juárez pharmacies locate their facility 
near their patients, as do most providers, the distribution 
of drugstores in Juárez indicates propinquity to US pa- 
tients. Mexican dentists locate their facilities as a con- 
venience to Americans making the trip from El Paso 
across the border into Juárez. The demand generated by 
US residents is significant. In the border zone, pharma- 
cies’ customers from the US comprised a much higher % 
age than those in either the mid- or outer-zones. As Ta- 
ble 2 illustrates, all those reporting highest %ages of US 
clientele were located in the border zone (Table 2). 

In 2011, not all pharmacies within one and one-half 
miles of the border crossings reported 100% use by US 
residents, however all pharmacies that reported 100% of 
their clients were US residents were within the one and 
one-half miles of the border crossings. In other words, 
the further these facilities are from the border, and US 
base (El Paso), the fewer customers are from the US. The 

 

Figure 2. Distribution of pharmacies, 2011. 
 
Table 2. Percentage of pharmacy clients from US by zone. 

Pharmacies 1996 2011 

Border zone 75 - 90 75 - 100 

Mid-zone 20 - 30 25 - 40 

Outer zone 0 - 5 5 - 10 

 
dramatic decline is use is clearly expressed in Figure 3. 

5. Summary and Discussion 

5.1. Summary 

This study examined two hypotheses. The first one an- 
ticipated that drugstores during the study period, 1996- 
2011, would increase in number at a rate similar to the 
population growth rate of the city itself, suggesting as the 
city grew so too would the number of pharmacies. Ciu- 
dad Juárez’s population increased at an adjusted rate of 
about 30.4%, while pharmacies increased by 46.2% over 
the same period, a difference of 15.8% age points. This 
difference suggests that the pharmacies served more than 
the just the residents of Juárez alone. US patients help to 
explain the increase in drugstores, especially when the 
neighborhoods closest to the border crossing points are 
examined. The number of pharmacies in the border zone 
increased 68.9%. Furthermore, 81.8% of new pharmacies 
in the city were in the border crossing area. The data 
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Figure 3. Use of pharmacies by US residents by zone. 
 
from the interviews and the number of pharmacies clus- 
tered near the crossing points confirms that the primary 
customers for these services are US residents. 

The second hypothesis stated that the spatial distribu- 
tion of pharmacies and/or drugstores should be similar to 
the general pattern found in US cities, drugstores are 
located fairly uniformly in commercial zones throughout 
the city. In Ciudad Juárez the spatial distribution of phar- 
macies is decidedly clustered close to the two principal 
US-Mexico crossing points, which is very different from 
the US norm. In fact, 83.5% of pharmacies in Ciudad 
Juárez are located within the border area (one and 
one-half miles of the two border crossing points). So the 
general distribution of drugstores has not changed, even 
while the number of facilities has increased considerably. 
Pharmacies continue to cluster within one and one-half 
miles of the two principal border-crossing points. As the 
maps and tables display, more than 83.0% of drugstores 
are concentrated within one and one-half miles of the US 
border. This was true in 1996 and remains the so in 2011, 
due to the high volume of US residents who cross the 
border seeking medications. 

Interviews with drugstore owners in all three of the 
zones confirm that Americans frequent pharmacies clos- 
est to the two principal border crossings. Since the pri- 
mary customers near the border are US residents, it is 
reasonable to conclude that the concentration of these 
facilities close to the border were built to serve US resi-
dents traveling to Juárez to purchase medications. Since 
there are more facilities near the border and these facili-
ties reported a higher %age of use by US patrons, it 
seems to suggest that there were more US residents 
crossing into Juárez for medications in 2011 than in 
1996. 

In summary, the city of Ciudad Juárez is still experi- 
encing a great number of US residents who cross into 
Mexico for their medications. Pharmacists in the city 
have responded to this continued, increasing demand by 
opening new facilities near the border to serve this de- 
mand. The increase in the number of facilities is due to 
the US demand based on three pieces of evidence: 1) the 
pattern of distribution, 2) the growth in the number 
of border zone facilities that is disproportional to the 

growth of the city’s population and 3) the changes in 
reported use by US residents. 

5.2. Discussion and Future Research 

During the study period, it is clear that US residents con-
tinue to access pharmacies in Ciudad Juárez. Access re-
mains an elusive term however. Applying Penchansky 
and Thomas’s five dimensions of access (availability, 
accessibility, accommodation, affordability and accept- 
ability) [8] to the case of Ciudad Juárez, the present study 
revealed that the primary reason for US residents to cross 
the border and enter a foreign country for medications 
was affordability, followed closely by the accommoda- 
tion of Mexican pharmacy owners locating their facilities 
close to the entry points from El Paso into Juárez. The 
cost savings are significant. Pharmaceuticals in Juárez 
are often 50% to 75% less than in the US, drawing many 
US residents to drugstores in the city. Since the savings 
are significant, barriers, such as proximity to home, be- 
come less important. It is clear that many US residents 
are willing to tolerate the inconvenience of accessibility 
by spending additional time to travel a greater distance, 
in order to receive services at a low cost (affordability) 
that are offered by many providers (availability) who 
accommodate their schedules by offering extended office 
hours (accommodation), regardless of language, ethnicity 
or culture (acceptability). 

Future research on this topic should attempt to address 
several topics. First, participants were not asked if the 
customers had a prescription in hand from either a 
Mexican or US physician. Nor were providers asked to 
describe the ethnicity, gender, or age of their clients. 
These are important matters to examine in order to iden- 
tify populations that are most likely to cross into Juárez, 
and other border communities, for health care services. 
Are second- and third-generation Mexican-Americans 
less likely to cross than newcomers as Su and Wang 
documented, [21]? Are the elderly who are often priced 
out of US health care, as Families USA Foundation 
pointed out, more likely to make the trip into Juárez 
[10]? 

Another topic that needs examination is the develop- 
ment of a modified gravity model that incorporates a 
variety of purchasing factors, including travel time/dis- 
tance, to determine the areal extent of those who cross 
into Mexico for health care. This would also provide 
information on the extent of the economic impact that 
border crossing has had on the businesses in the US First, 
what effect does this border crossing for medications 
have on neighboring pharmacies in US cities, such as El 
Paso, Las Cruces, Yeleta and other cities along the bor-
der? And what is the areal extent for these services? Pre-
sumably there would be higher numbers people living in 
El Paso, who cross the border into Juárez to buy medica-
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tions, but how far into the US does the lure of inexpen-
sive medications extend? 
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