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Geographical and socioeconomic disparities in opioid access in 
Mexico, 2015–19: a retrospective analysis of surveillance data
David Goodman-Meza, Joseph Friedman, Mariah M Kalmin, Emmanuel Aguilar-Posada, Marissa J Seamans, Sara Velazquez-Moreno, Clara Fleiz, 
Michael Shin, Jaime Arredondo-Sanchez, Steffanie A Strathdee, Steve Shoptaw

Summary
Background In 2015, Mexico implemented regulatory changes and an electronic system to improve access to 
prescription opioids. We aimed to investigate trends in opioid dispensing after the implementation of these changes 
and assess how opioid dispensing varied geographically and by socioeconomic status.

Methods In this retrospective analysis of prescription medication surveillance data, we analysed dispensing data for 
group 1 medications (all opioids, including morphine, methadone, hydromorphone, oxycodone, tapentadol, fentanyl, 
sufentanil, and remifentanil) obtained from the Federal Commission for the Protection against Sanitary Risk 
database for 32 states and six large metropolitan areas in Mexico. We calculated crude annual opioid prescriptions 
per 10 000 people at the national, state, and municipal levels. Adapting methods from the report of the 
Lancet Commission on Palliative Care and Pain Relief, we calculated the need for palliative opioids by state, and then 
assessed the observed opioid dispensing rates as a percentage of expected need by geographical socioeconomic 
status. Within the six major metropolitan areas, we mapped the geocoded location of opioid prescriptions and 
assessed the association between opioid dispensing and socioeconomic status as well as the association between 
opioid dispensing and time to US border crossing for areas on the US–Mexico border.

Findings Between June 25, 2015, and Oct 7, 2019, opioid dispensing rates increased by an average of 13% (95% CI 
6·8–19·6) per quarter (3 months). The overall national opioid dispensing rate during the study period was 
26·3 prescriptions per 10 000 inhabitants. States with a higher socioeconomic status had higher opioid dispensing 
rates than states with lower socioeconomic status (rate ratio [RR] 1·88, 95% CI 1·33–2·58, p=0·00016) after controlling 
for the estimated opioid requirement per state, the presence of methadone clinics, and the presence of tertiary 
hospitals and cancer centres. The same association between opioid dispensing and socioeconomic status was observed 
in the metropolitan areas, and in those metropolitan areas on the US–Mexico border a 20% decrease (RR 0·80, 
95% CI 0·75–0·86) in opioid dispensation was observed per each SD increase (SD 17·1 min) in travel time to 
the border.

Interpretation Measures introduced by the Mexican federal Government to increase opioid access for patients with 
palliative care needs were only marginally successful in raising opioid prescription rates. Opioid access should be 
improved for patients with palliative care needs who live in geographical areas of lower socioeconomic status.

Funding US National Institutes of Health.

Copyright © 2020 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY-NC-ND 
4.0 license.

Lancet Public Health 2021; 
6: e88–96

See Comment page e83

Division of Infectious Diseases 
(D Goodman-Meza MD) and 
Department of Family 
Medicine (M M Kalmin PhD, 
Prof S Shoptaw PhD), 
David Geffen School of 
Medicine, Center for Social 
Medicine and Humanities 
(J Friedman MPH, 
E Aguilar-Posada MPH), 
Department of Epidemiology, 
Fielding School of Public Health 
(M J Seamans PhD), and 
Department of Geography 
(Prof M Shin PhD), University of 
California, Los Angeles, CA, 
USA; Department of Medicine, 
University of California San 
Diego, San Diego, CA, USA 
(Prof S A Strathdee PhD); 
Programa de Política de 
Drogas, Centro de 
Investigación y Docencia 
Económicas, Aguascalientes, 
Mexico (S Velazquez-Moreno JD, 
J Arredondo-Sanchez PhD); 
Dirección de Investigaciones 
Epidemiológicas y 
Psicosociales, Instituto 
Nacional de Psiquiatría Ramón 
de la Fuente Muñiz, Mexico 
City, Mexico (C Fleiz PhD)

Correspondence to: 
Dr David Goodman-Meza, 
Division of Infectious Diseases, 
David Geffen School of Medicine, 
University of California, 
Los Angeles, CA 90095, USA 
dgoodman@mednet.ucla.edu

Introduction
Mexico was ranked last in terms of opioid availability 
among the 37 member nations of the Organisation 
for Economic Co-operation and Development between 
2011 and 2016.1 Furthermore, the Lancet Commission on 
Palliative Care and Pain Relief indicated that Mexico 
provided only 36% of the opioids that patients needed for 
palliative care between 2010 and 2013.2

Reasons for tight restrictions on opioid prescriptions are 
varied and include: fears of diversion for illicit use, side-
effects, and addiction; paucity of training for providers; 
costs; logistical and regulatory considerations; and cultural 
attitudes towards pain treatment.2–5 Before 2015, the 
Mexican Health Foundation, Human Rights Watch, and 
palliative care organisations criticised the inadequate 

provision of opioids for patients.3,4 In response, the 
Mexican Government improved regulations to facilitate 
opioid prescribing in 2015. A new electronic system 
was introduced for providers to obtain prescriptions 
and track opioid dispensation at pharmacies. The 
Mexican Government also increased the limit on the 
number of prescriptions per provider from 50 to 200, 
decreased the wait time for obtaining prescriptions, and 
introduced a QR code on prescriptions to encrypt the 
prescriber’s personal data.5,6 Additionally, Seguro Popular, 
Mexico’s largest health insurer, which covers the pro
portion of the population employed in the informal sector 
and those who are unemployed, included coverage for 
opioids such as morphine, oxycodone, tramadol, and 
buprenorphine.7

http://crossmark.crossref.org/dialog/?doi=10.1016/S2468-2667(20)30260-7&domain=pdf


Articles

e89	 www.thelancet.com/public-health   Vol 6   February 2021

Disparities in opioid access might be especially prevalent 
in low-income and middle-income countries (LMICs).2,8 To 
our knowledge, only one study to date has assessed 
socioeconomic disparities in opioid accessibility at the 
subnational level in an LMIC. The study found that oral 
morphine use increased between 2012 and 2015 in Kerala, 
India; however, regional disparities persisted despite this 
increase.9 In higher-income countries such as the USA, 
poorly regulated access to opioid prescriptions, primarily 
in socioeconomically disadvantaged areas, contributed to 
the first wave of the opioid epidemic in the country.10–13 As 
Mexico aims to increase opioid access to individuals with 
pain-related conditions, socioeconomic disparities in 
access might ensue, since individuals in the lowest 
socioeconomic strata have unequal access to health-care 
services.14,15

In this study, we aimed to estimate rates of opioid 
prescribing and dispensing by region, and assess 

potential sociodemographic disparities by region in 
Mexico, between 2015 and 2019. Our hypothesis was that 
locations with lower socioeconomic status would be 
associated with lower opioid medication dispensing than 
locations with higher socioeconomic status. In urban 
areas situated on the US–Mexico border, we hypothesised 
that travel time to the main border crossing would be a 
predictor of opioid dispensing, because of demand 
from the medical tourism industry for medicines and 
hospitalisation services and potential diversion towards 
the USA.

Methods
Data sources
We obtained prescription medication surveillance data 
from the Federal Commission for the Protection against 
Sanitary Risk (COFEPRIS). Data were obtained through a 
federal request for information via the National Institute 

Research in context

Evidence before this study
Disparities in access to opioids in high-income countries such as 
the USA are well documented; however, evidence from 
low-income and middle-income countries (LMICs), including 
Mexico, is scarce. We searched PubMed from database 
inception to May 25, 2020, for analyses published in English 
that assessed disparities in the availability and accessibility of 
opioids in LMICs. We included search terms associated with 
opioid availability (“opioid availability” or “opioid 
accessibility”), disparities (“disparities”), and socioeconomic 
status (“SES” or “socioeconomic status”), as well as the full list 
of LMIC names and standard terms for the LMIC setting 
(appendix pp 6–7). We excluded studies on access to 
methadone maintenance programmes for the treatment of 
opioid use disorder. Our search yielded three studies (two at the 
national level and one at the subnational level). Two studies 
analysed disparities in opioid access at the national level. 
One study using data from the International Narcotics Control 
Board found that human development index and opioid 
use were closely correlated. In a separate analysis, the 
Lancet Commission on Palliative Care and Pain Relief estimated 
that, between 2010 and 2013, the poorest 10% of countries 
met less than 2% of estimated palliative care needs, whereas 
the wealthiest 10% of countries met more than 24 times their 
estimated palliative care needs. At the subnational level, with 
the exception of reviews and commentaries, our search yielded 
only one study. This study of oral morphine use in Kerala, India, 
showed that morphine dispensing increased between 
2012 and 2015, but substantial variation was observed 
between regions. The authors concluded that, despite the 
increase in dispensing, substantial unmet needs for palliative 
care with oral morphine persisted. To date, no studies have 
assessed opioid dispensing by socioeconomic status and 
disease burden at a subnational level in Mexico. In 2015, 
Mexico implemented regulatory changes and an electronic 

system to increase access to prescription opioids; however, 
the effects of these changes have not previously been assessed.

Added value of this study
We compared opioid needs and access at the state level across 
Mexico and by regional socioeconomic status. We used 
methodology based on the Lancet Commission report on 
Palliative Care and Pain Relief and robust estimates from the 
Global Burden of Diseases, Injuries, and Risk Factors Study 2017 
to inform our models. We found that opioid access increased in 
Mexico after the country reduced logistical barriers for 
providers to prescribe opioids and implemented an electronic 
prescribing system. However, increases in opioid dispensation 
have been marginal, and significant disparities exist at the 
geographical level and by socioeconomic status. For example, 
the median observed opioid dispensing rates in states with very 
low, low, and medium socioeconomic status were 69·2%, 
45·5%, and 56·2%, respectively—lower than the expected 
rates for each group. For states with high and very high 
socioeconomic status, the median observed rates of dispensed 
opioids were 79·3% and 24·6%, respectively—higher than the 
expected rates. This is the first in-depth analysis of opioid access 
in Mexico, and provides insights into the changes in opioid 
dispensing since implementation of regulatory changes and a 
national electronic prescribing system in 2015.

Implications of all the available evidence
Our findings show significant disparities by socioeconomic 
status at the geographical level. Mexico must continue to 
expand access to opioids for individuals with medical necessity. 
Expansion should be targeted to close existing gaps in opioid 
access between areas with high and low socioeconomic status 
to ensure equity, while maintaining surveillance to avoid the 
public health harms associated with the overprescription that is 
prevalent in other countries.
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for Transparency, Access to Information and Personal Data 
Protection (INAI; request 1215100531719). Data provided 
were for medications listed in group 1 (narcotics and 
opioids) under the Mexican General Health law.16 Relevant 
group 1 medications were all opioids and included mor
phine, methadone, hydromorphone, oxycodone, tapenta
dol, fentanyl, sufentanil, and remifentanil. Two databases 
were provided: the first database included group 1 opioid 
medications dispensed and the date dispensed at public 
and private pharmacies nationally between June 25, 2015, 
and Oct 7, 2019. For our analyses, we included only 
entries with complete data for group 1 medications. The 
second database was aggregated at the pharmacy level by 
municipality and state per month between June, 2015, 
and November, 2019. Due to inconsistent reporting 
by state, we included data between August, 2015, and 
October, 2019, only.

We analysed data at the national, state, municipal, and 
basic geostatistical unit levels. The basic geostatistical area 
is the smallest unit published by the Mexican National 
Institute of Statistics and Geography (INEGI). To provide 
a granular analysis at the metropolitan area level, we 
analysed data by urban basic geostatistical areas for the 
three largest metropolitan areas in Mexico (Mexico City, 
Guadalajara, and Monterrey), and the three largest 
metropolitan areas located on the US–Mexico border 
(Tijuana, Mexicali, and Ciudad Juarez).

As no participants were included in this study, ethical 
approval was waived by the ethics review board at the 
University of California, Los Angeles (CA, USA).

Outcomes
We calculated crude annual opioid prescriptions per 
10 000 people at the national, state, and municipal levels 
based on population census measures available from 
the 2015 Intercensal Survey by INEGI.17 This survey 
did not include municipalities with populations of less 
than 50 000, so we did not calculate dispensing rates for 
those municipalities. Opioid dispensation data were 
available for 248 of 2465 municipalities; however, we 
excluded 58 municipalities that had a population of less 
than 50 000 people.

We calculated opioid dispensing densities by medi
cation at the national level to visualise differences in 
opioid dispensing rates over time using kernel density 
estimation.18 Dispensing densities were calculated for 
morphine, methadone, hydromorphone, oxycodone, 
tapentadol, and fentanyl. Due to small dispensing 
numbers (1%) and similar uses as surgical anaesthetics, 
we grouped sufentanil and remifentanil with fentanyl.

We adapted methodology from the report of the 
Lancet Commission on Palliative Care and Pain Relief2 to 
calculate an overall summary of need for palliative 
opioids by state. For conditions expected to require 
opioids, we extracted number of deaths and disease 
prevalence from the Global Burden of Diseases, Injuries, 
and Risk Factors Study 2017 for each Mexican state.19 We 

used published weights provided in the appendix of the 
Lancet Commission report on Palliative Care and Pain 
Relief2 to aggregate a composite score of mg of morphine 
needed per capita based on the disease burden in each 
state. A full list of illnesses and weights included in our 
analysis is available in the appendix (pp 7–8).

We used an index calculated by the Mexican National 
Population Council that captures the socioeconomic 
status of a geographical area to assess disparities in opioid 
access by geographical socioeconomic status.20,21 Lower 
numbers indicate less marginalisation and higher 
numbers indicate more marginalisation. We reversed the 
order of the variable so that higher numbers corresponded 
with higher socioeconomic status, and lower numbers 
corresponded with lower socioeconomic status. We 
classified the socioeconomic status of geographical areas 
using the following categories: lowest, low, medium, high, 
and highest. Cutoffs used for each category are listed in 
the appendix (p 9). We used 2015 data for state-level 
analyses and 2010 data for basic geostatistical area-level 
analyses, because they were the most recent available 
indicators at each geographical level.

For each border metropolitan area, we calculated the 
travel time to the main border crossing by car. We 
calculated the geocoordinates for the centroid of each 
basic geostatistical area within each metropolitan area. 
We used an algorithm to calculate the travel time using 
the Google Maps application programming interfaces 
from each centroid to the main border crossing within 
each border city, assuming no traffic (appendix p 9).

We included the number of methadone clinics in a 
state and number of public tertiary hospital centres and 
medical centres that provided cancer care. We obtained 
the number of methadone clinics by state from a 
COFEPRIS database that contained all the pharmacies 
licensed in Mexico to provide controlled substances. We 
filtered pharmacy entries that had a licence to dispense 
methadone and aggregated the number within each 
state.22 We obtained the number of tertiary hospitals 
and medical centres that provided cancer care from 
National System of Health Information databases23,24 and 
aggregated the number within each state.

Statistical analysis
All statistical analyses were done using R (version 3.6) 
and Joinpoint Software Version (4.7.0.0; National Cancer 
Institute, Washington, USA).25 We used Joinpoint re
gression to analyse whether changes in opioid dispensing 
rates over time were statistically significant at the 
national geographical level in aggregate, and for the 
individual medications.

Following the implementation of the electronic registry 
on June 15, 2015, there was an expected implementation 
scale-up period at the different geographical levels as 
local pharmacies adopted the new electronic platform. 
We therefore calculated the average quarterly percentage 
change over the whole study period, as well as the 

See Online for appendix
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quarterly percentage change before and after the initial 
breakpoint (ie, the point that separates the initial scale-
up period [when changes were expected to reflect the 
adoption of the electronic registry] from the remainder of 
the study period) to provide a perspective of change since 
full adoption of the electronic system. For this purpose, 
each year was divided into four quarters representing 
3 months each (ie, quarter one covers January to March). 
We used 95% CIs as estimates of precision for each 
quarterly percentage change and average quarterly 
percentage change.

We did several analyses to identify and compare 
geographical variation in opioid dispensing rates. We did 
this observational assessment at multiple ecological levels 
to assess the generalisability of our findings. At the state 
level, we constructed a negative binomial regression 
model with the opioid dispensing count by state as the 
outcome, using state population as an offset variable, 
which enabled the opioid dispensing rate to be modelled 
as a per-capita rate. We did a stepwise regression: model 1 
included only disease burden associated with palliative 
care need; model 2 included socioeconomic status; 
model 3 controlled for the number of methadone clinics 
in a state; and model 4 included tertiary hospital centres 
and cancer centres. To assess whether states had an 
observed opioid dispensing rate that was higher or lower 
than expected, we estimated the expected counts of 
dispensed opioid medications for each state from model 1, 
and then calculated the expected rates on the basis of 
opioid need for each state. We then calculated the observed 
rate as a percentage of the expected rate for each state and 
plotted these values to visually compare geographical 
areas.

We did additional analyses in six metropolitan areas to 
test our hypothesis of the association of socioeconomic 
status and opioid dispensing at a more granular level. We 
used a negative binomial model of opioid dispensing 

counts and socioeconomic status at the basic geostatistical 
area level in these six metropolitan areas, using the 
population of each basic geostatistical area as the offset 
variable. For the three border metropolitan areas, we 
also included the calculated travel time to the main 
international border crossing for each basic geostatistical 
area. For the six metropolitan areas, we were unable to 
calculate an opioid need score because disease prevalence 
and mortality data were not available at the basic geo
statistical area level from the Global Burden of Disease 
Study 2017. For all analyses, a p value of less than 0·05 
was considered to indicate statistical significance.

Role of the funding source
The funders of the study had no role in the study design, 
data collection, data analysis, data interpretation, or 
writing of the report. All authors had full access to the 
data in the study and had final responsibility for the 
decision to submit for publication.

Results
Between June 25, 2015, and Oct 7, 2019, 458 182 dispensed 
medication entries were recorded in the surveillance 
database. We excluded 1015 (0·2%) entries because the 
entry was incomplete or referred to a medication that was 
not a group 1 opioid. Therefore, 457 167 records were 
included in the final analysis. Nationally, group 1 opioid 
dispensing rates increased during the study period. 
Between quarter four of 2015 and quarter two of 2016, a 
significant increase in opioid dispensing rate was observed 
(quarterly percentage change 103·5%, 95% CI 27·8–224·2). 
Subsequently, the dispensing rate continued to increase 
between quarter two of 2016 and quarter three of 
2019 (quarterly percentage change 3·2% [1·6–4·8]). The 
average quarterly percentage change between quarter 4 of 
2015, and quarter three of 2019, was 13% (6·8–19·6). The 
overall national opioid dispensing rate during the study 

Figure 1: Dispensing rates for group 1 opioids in Mexico
National quarterly rates of group 1 opioid dispensing in Mexico. The vertical dotted line shows the breakpoint, which separates the initial scale-up period 
(when changes were expected to reflect the adoption of the electronic registry) from the remainder of the study period. QPC=quarterly percentage change. 
AQPC=average quarterly percentage change.
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period was 26·3 prescriptions per 10 000 people (figure 1). 
Overall, the most frequently dispensed medication 
was fentanyl (163 651 [35·7%] of 457 167 prescriptions), 
followed by methadone (121 445 [26·5%]), morphine 
(105 903 [23·1%]), tapentadol (33 500 [7·3%]), oxycodone 
(31 734 [6·9%]), and hydromorphone (910 [0·2%]; appendix 
p 1). Density plots for each medication showed linear in
creases, with the exception of methadone, which increased 
and decreased several times over the study period 
(appendix p 1).

States with the highest opioid dispensing rate were Baja 
California (234·5 prescriptions per 10 000 people), 
Mexico City (65·8), Nuevo Leon (58·7), Sonora (56·5), 
and Jalisco (51·9). States with the lowest dispensing 
rate were Tlaxacala (0 prescriptions per 10 000 people), 
Guerrero (0·6), Durango (2·7), Mexico State (4·3), and 
Tabasco (4·4; figure 2). Opioid dispensing rates by states 
and municipality are shown in the appendix (pp 2, 3, 10–12).

Some states had greater observed than expected opioid 
dispensing rates; the greatest differences were in Yucatan 
(243·9%), Baja California (235·1%), Aguascalientes 
(198·3%), Chihuahua (133·3%), and Jalisco (109·9%; 
appendix p 5). By contrast, other states had lower observed 
than expected opioid dispensing rates; the greatest 
differences were in Tlaxcala (–99·0%), Guerrero (–93·2%), 
Veracruz (–81·0%), Morelos (–74·5%), and Hidalgo 
(–71·1%; appendix p 5). When socioeconomic status was 
sequentially added to the model, the estimated opioid 
requirement per state variable was no longer a significant 
predictor of dispensing rate (p=0·13). States with a higher 
socioeconomic status had higher opioid dispensing rates 
than states with lower socioeconomic status (rate ratio [RR] 
1·88, 95% CI 1·33–2·58, p=0·00016) after controlling for 
estimated opioid requirement per state, the presence of 
methadone clinics, and the presence of tertiary hospitals 
and cancer centres (appendix pp 13–14).

The median observed opioid dispensing rates in states 
with very low, low, and medium socioeconomic status 
were 69·2%, 45·5%, and 56·2%, which were lower than 
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Figure 2: Comparison of observed versus predicted opioid dispensing 
rates in Mexico

(A) Scatter plot of observed versus predicted rate of dispensed opioids by state in 
Mexico between August, 2015, and October, 2019; predicted rates were estimated 

on the basis of estimated opioid need for each state; X and Y axes are on a 
logarithmic scale; the diagonal dashed line is a hypothetical equality line, where the 

observed and expected values are equal; circle sizes are proportional to the 
population size for each state; the opioid dispensing rate for Tlaxcala was 

almost zero, thus this state is not shown. (B) The boxplot shows the observed 
dispensing rate as a percentage of the expected dispensing rate, by state 

socioeconomic status. Boxes show IQRs, horizontal lines within the boxes show the 
median, upper and lower whiskers indicate 1·5 × IQR, and dots indicate outliers. 

BC=Baja California. SON=Sonora. CDMX=Mexico City. JAL=Jalisco. NL=Nuevo Leon. 
YUC=Yucatan. AGS=Aguascalientes. CHIH=Chihuahua. PUE=Puebla. 

QRO=Queretaro. COL=Colima. GTO=Guanajuato. BCS=Baja California South. 
CAMP=Campeche. SLP=San Luis Potosi. NAY=Nayarit. COAH=Coahuila. 

SIN=Sinaloa. ZAC=Zacatecas. TAM=Tampico. QROO=Quintana Roo. OAX=Oaxaca. 
MOR=Morelos. TAB=Tabasco. MICH=Michoacan. HGO=Hidalgo. 

CHPS=Chiapas. MEX=Mexico State. VER=Veracruz.
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the expected rates for each group. For states with high and 
very high socioeconomic status, the median observed rates 
of dispensed opioids were 79·3% and 24·6%, respectively, 
which were higher than the expected rates.

At a more granular level, socioeconomic status was also 
positively associated with opioid dispensing rates in the 
three largest cities: Mexico City (p<0·0001), Guadalajara 
(p<0·0001), and Monterrey (p<0·0001; figure 3A; appendix 

p 15). In the border cities, socioeconomic status was 
positively associated with opioid dispensing (p=0·00072), 
whereas travel time to the main port of entry was negatively 
associated with opioid dispensing, suggesting that more 
opioids were prescribed in geographical areas closer to the 
port of entry than those further from the port of entry 
(p<0·0001; figures 3B, 4; appendix pp 16–17). Overall, in 
the border cities, a 20% decrease (RR 0·80, 95% CI 

Figure 3: Percentage of dispensed opioids by socioeconomic status in the six metropolitan areas
(A) Percentage of dispensed opioids by socioeconomic status in the three largest metropolitan areas in Mexico. (B) Percentage of dispensed opioids by socioeconomic status in the three largest 
metropolitan areas in Mexico situated on the US–Mexico border. Circles indicate the location of pharmacies that dispensed opioids during the study period; the size of the circles are proportional to the 
number of opioids dispensed.
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0·75–0·86) in opioid dispensation was observed per each 
SD increase (SD 17·1 min) in time to the border.

Discussion
We assessed national surveillance data for opioid dis
pensing in Mexico at multiple geographical levels. We 
found that opioid dispensing in Mexico has increased 
since implementation of regulatory changes associated 
with opioid prescription, the introduction of an 
electronic prescribing platform, and increased coverage 
from medical insurers since 2015. However, opioid 
dispensing remains low compared with other middle-
income and high-income countries. Based on 2018 data, 
the International Narcotics Control Board ranked 
Mexico 104th in narcotic consumption among the 
180 member nations.26

Socioeconomic status was a significant predictor of 
opioid dispensing rates across geographical areas, 
highlighting important disparities in access to medi
cations included on the WHO list of essential 
medicines.27 These socioeconomic inequalities were 
evident both at the state level and across metropolitan 
areas. Our geospatial assessment identified higher rates 
of opioids dispensing in areas with high and very high 
socioeconomic status than areas with very low, low, 
and medium socioeconomic status. Many reasons for 
this disparity in socioeconomic status exist. From a 
structural perspective, large referral hospitals are 
concentrated in the larger, more prosperous cities and 
states; these hospitals are typically where patients with 
advanced stage diseases receive treatment. Additionally, 
within those larger cities, different health systems 
are concentrated in the same geographical areas, leading 

to further disparities in care.28 From an economic 
perspective, the additional costs to stock and store 
opioids and protect them from theft, and the limited 
affordability of these medications in poorer areas, 
might disincentivise pharmacies in poorer areas to 
make opioids available. From the perspective of patients 
and health-care providers, differences in cultural 
perceptions about pain and its treatment might also 
exist along socioeconomic strata. These potential 
differences should be further explored in the Mexican 
context.

Most states with the highest opioid dispensing rates 
were in the northern region of Mexico, on the US–Mexico 
border. Socioeconomic prosperity was highest in areas 
situated on the US–Mexico border, and this was 
associated with higher opioid dispensing rates compared 
with other Mexican states. However, more nuanced 
explanations exist. The US–Mexico border is a dynamic 
area; a complicated interdependent relationship exists 
between inhabitants on both sides. Since opioids are 
commonly prescribed on the US side of the border, local 
demand for opioids might influence inhabitants on the 
Mexican side to seek more opioids or providers to 
prescribe more opioids in comparison to other areas of 
Mexico. Moreover, access to opioids in the USA has 
become more difficult, which might lead inhabitants on 
the US side of the border to seek opioids in Mexican 
border cities.29 This is supported by the heavy con
centration of pharmacies observed near the ports of entry 
at these border cities.

Dispensing rates for methadone fluctuated over time in 
our analysis, which highlights inconsistent access to 
medications for opioid use disorder. Methadone clinics in 

Figure 4: Percentage of dispensed opioids by time to border crossing in the three largest metropolitan areas in Mexico situated on the US–Mexico border
Circles indicate the location of pharmacies that dispensed opioids during the study period; the size of the circles are proportional to the number of opioids dispensed.
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the country are mostly concentrated in the northern 
regions, although data on methadone availability in Mexico 
are sparse.30,31 Methadone has been available largely 
through private clinics; however, a subsidised public 
option is available through Centros de Integracion Juvenil. 
A report in the grey literature highlighted recent closures 
of methadone clinics in several Mexican cities.32 The report 
underscores the low capacity for methadone production 
in Mexico, noting the presence of only one licensed 
manufacturer in the country, and the highly regulated, 
time consuming, and burdensome process of importing 
manufacturing supplies. This led to shortages in the 
methadone supply chain that might explain the sudden 
increases and decreases observed. Decreases in supply, 
arbitrary policing around clinics,33,34 and economic 
barriers30,31 also restrict patient access to methadone 
therapy.

Our analysis has several limitations. First, analyses were 
done at the ecological level and no patient-level or provider-
level data were included. Surveys at the patient and 
provider level in distinct geographical areas are needed to 
provide context to opioid use patterns and elucidate 
patient-level contributions to facilitators and barriers to 
opioid access and dispensing. Many other factors might 
also mediate the disparity in opioid access and should be 
further explored. Second, although data before 2015 were 
requested from COFEPRIS, data were not provided, and 
we were unable to compare changes in opioid dispensing 
before the implementation of the electronic system and 
regulatory changes. Third, we were not provided with data 
on medications in groups 2 or 3. These data would be 
informative in providing the full scope of use of opioids 
and other controlled substances in Mexico. Access to 
medications in groups 2 and 3 might be higher in areas of 
lower socioeconomic status, and might explain the gap in 
group 1 medication dispensing; however, this is unknown. 
Fourth, we did not analyse differences among the many 
medical systems that provide care in Mexico during the 
study period. These systems included public systems such 
as Seguro Popular and the Mexican Institute of Social 
Security, and the private sector. Availability of the different 
systems and variations in their quality of care might also 
be important factors in opioid access. Fifth, we assumed 
no traffic for our calculation of travel time to the main 
border crossing. In real-world conditions, traffic might 
influence time to travel and could have affected opioid 
access. Sixth, it is possible that some institutions might 
not have complied with the regulatory requirements to 
submit data to COFEPRIS. However, considering the 
diverse geographical and institutional representation 
within the database, we believe this database provides a 
broad representation of opioid dispensing practices in 
Mexico.

Based on our findings, interventions are needed in 
Mexico to improve opioid access among patients in 
palliative care settings or who require opioids for pain 
management. General medical providers need universal 

training in palliative care and pain management during 
medical school and in continuing education. Mexican 
guidelines exist for the management of palliative care and 
opioids provided by the Secretary of Health and the 
National Institute of Cancer;35 these guidelines should 
be widely disseminated to practitioners. Fellowship pro
grammes for specialty training in palliative care are being 
established in Mexico, but incentives for doctors and other 
structural changes are likely to be necessary to provide 
this type of care in low socioeconomic status settings to 
prevent the widening of disparities in opioid access. 
Fear of opioids among Mexican patients with cancer is 
common,36 and educational interventions for wider 
acceptance of opioids are needed. Universal coverage of 
opioids for patients with evidence-based needs is 
necessary. Seguro Popular, a government programme 
aimed at the provision of universal health care, evolved 
since its inception in 2003 and included palliative care. 
However, Seguro Popular was replaced in early 2020 with 
the Health Institute for Welfare (INSABI). The health 
benefits of INSABI have yet to be defined and its initial 
operation has been marred by public dissatisfaction.37,38 

This new health-care system should fulfil a promise of 
quality service and medication access to all of its 
beneficiaries, while maintaining surveillance on opioid 
use to avoid inadvertent public health crises associated 
with opioid overprescription.
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