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Introduction 
As the prevalence of type 2 diabetes (T2D) increases globally, the condition and its associated 
complications are generating considerable—and growing—economic burden on healthcare systems 
and societies. Mexico reflects this trend, facing a rising prevalence of T2D,1 with approximately 
two out of five people either having—or at high risk of developing—T2D, and 20.6 million people 
projected to live with the condition by 2040. Despite improved diagnosis and advances in treatment 
options for individuals with T2D, sub-optimal therapy adherence and persistence limit the benefits 
derived from these and contribute to avoidable economic and social burden. 

This report is part of a publication series examining six countries and their differing stages of 
recognition of T2D as a public health priority. It examines the Mexico-specific burden of T2D 
and its complications, initiatives in place to address this issue, and opportunities in relation to 
therapy adherence and persistence improvement strategies. A range of validated, Mexico-
specific recommendations to address sub-optimal T2D therapy adherence and persistence are 
put forth for action government stakeholders, payers and healthcare administrators, among other 
organizations and focus on three broad phases of a patient journey toward optimal adherence 
and persistence, (i) identify and profile, (ii) activate and, (iii) sustain. These are all designed to 
improve T2D therapy adherence and persistence in the Mexican population, and consequently 
decrease significant and avoidable economic and societal costs, and improve quality of life for 
people living with the condition.

This study is based on research and analysis undertaken by the IMS Consulting Group with support 
from Lilly Diabetes. The contributions to this report of Patricia Pacifico, Daniel Houslay, Peter Thomas, 
Graham Lewis, Adam Collier, Mark Lamotte, Volker Foos, Phil McEwan, Raf De Moor and others at 
IMS Health are gratefully acknowledged.

Murray Aitken
Executive Director
IMS Institute for Healthcare Informatics

IMS Institute for Healthcare Informatics
100 IMS Drive, Parsippany, NJ 07054, USA
info@theimsinstitute.org   
www.theimsinstitute.org

©2016 IMS Health Incorporated and its affiliates. All reproduction rights, quotations, broadcasting, publications reserved. No part of this 
publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any 
information storage and retrieval system, without express written consent of IMS Health and the IMS Institute for Healthcare Informatics

Find out more

If you wish to receive future reports 
from the IMS Institute or join our 
mailing list, please click here

mailto:info%40theimsinstitute.org?subject=Reports%20from%20the%20IMS%20Institute
mailto:info%40theimsinstitute.org?subject=Reports%20from%20the%20IMS%20Institute


 Improving Type 2 Diabetes Therapy Adherence and Persistence in Mexico. Report by the IMS Institute for Healthcare Informatics

Contents
	 1	 Burden of T2D

1	 Overview of T2D and its complications
1	 A major public health concern with significant economic and societal burden 

	 3	� Sub-optimal adherence and persistence is a cause of 
T2D-related complications 
3	 Adherence and persistence defined
3 	 Extent of sub-optimal T2D drug therapy adherence and persistence 
4 	� Economic burden of sub-optimal adherence and persistence on governments and 

healthcare systems
7 	 Burden of sub-optimal adherence and persistence on persons with T2D and society

	 8	 The path to optimal adherence and persistence relies 	
		  on effective patient activation 

8	 Action is needed
8	 Effective patient activation
11	 The path to optimal adherence and persistence
12	 Enabling optimal adherence

	13	 Recommended interventions to improve T2D therapy 	
		  adherence and persistence in Mexico

13	 Identify and Profile
15	 Activate
19	 Sustain 

22		 Conclusion 
23		 References
26		 Authors
28		 About the Institute



  1Page Improving Type 2 Diabetes Therapy Adherence and Persistence in Mexico. Report by the IMS Institute for Healthcare Informatics

Burden of T2D
Overview of T2D and its complications 
Type 2 Diabetes (T2D) is a chronic condition characterized by both insulin resistance and the 
progressive dysfunction of insulin-producing pancreatic beta-cells. Consequently, person(s) with T2D 
(henceforth referred to as PwD in this paper) suffer from elevated blood glucose and lipid levels as well 
as elevated blood pressure, which can result in long-term vascular complications.2

Undetected or poorly managed T2D with persistently elevated levels of blood glucose increases 
the risk of long-term debilitating and life-threatening complications due to macrovascular (e.g. 
stroke, myocardial infarction) and microvascular damage (e.g. nephropathy, foot ulcers leading to 
amputations, retinopathy leading to blindness), as well as short-term complications such as lethargy, 
poor wound healing and propensity for opportunistic infections. All of these complications can vastly 
decrease quality of life, productivity and life expectancy of PwD.

A major public health concern with significant economic 
and societal burden
In Mexico, there are at least 6.6 million people diagnosed with T2D, another 3.6 million people 
undiagnosed,3, 4 and over 40 million people at high risk of T2D when considering the adult population 
classified as overweight and obese.3 In other words, approximately two out of five people in the 
country either have or are at high risk of having T2D. Furthermore, prevalence is increasing with 
Mexico expected to have 20.6 million diagnosed PwD by 2040.5 PwD are managed with a combination 
of lifestyle changes and pharmacotherapy, which includes a range of oral anti-diabetic and injectable 
drugs. However, despite a variety of effective medications,6 this condition is not well controlled in 
many PwD.7 

This high prevalence, combined with poor control, translates into diabetes being among the two leading 
causes of death in Mexico.8 Approximately 20% of PwD develop diabetic foot ulcers9 and, in 2013, 
75,000 diabetes-related amputations were performed at Mexican hospitals.10 Indeed, the leading causes 
of hospitalization are amputation; decompensation, which is linked to hypoglycemia; and infections.11 

Economically, it was estimated that in 2013 approximately MXN179.5 billion were spent on diabetes 
care (direct costs).1 It is worth noting that this cost estimate does not account for indirect costs such 
as loss of productivity of PwD, caregivers and families. In addition, aside these costs, there is also the 
impact on lower quality of life.1 As such, T2D places a significant burden on the healthcare system and 
strain on society, which, in light of the epidemiological trends in the country, will rapidly escalate.
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Challenges managing T2D in the Mexican healthcare 
system today

The Mexican health system is fragmented and there is neither a unified model of care nor a set of 
guidelines for diabetes implemented across the nation. PwD experience different levels of access 
to specialists, depending on the institution that provides health coverage in their location. Primary-
care physicians also have different levels of preparation and approaches to treating PwD. Looking 
to provide holistic care, key public institutions in Mexico have implemented multidisciplinary 
programs of care for PwD, such as DiabetIMSS and MIDE (Integral Program in Stages for Diabetes 
Management). These programs however reach a limited number of PwD; indeed, DiabetIMSS 
cares for approximately 100,000 PwD on a monthly basis12 while MIDE has over 40,000 people 
enrolled.13 While there is a positive impact regarding prevention and treatments to reduce clinical 
and biochemical parameters, outcomes of specific improvement in glycemic or metabolic control 
are not consistently documented.14 

Within this context, the National Strategy for the Prevention and Control of Overweight, Obesity 
and Diabetes established three strategic pillars (public health, medical attention and health 
regulation) to mitigate the impact of diabetes.15 Each of the three pillars details areas of action to 
accomplish four main over-arching objectives: 

1.	 Increase public and individual awareness on obesity and its relation to non-communicable 
conditions 

2.	 Focus the National Health System on early diagnosis

3.	 Solve and control in the first contact 

4.	 Decelerate the increase in prevalence of overweight, obesity and non-communicable 
conditions15

The National Strategy for the Prevention and Control of Overweight, Obesity and Diabetes, states 
that improving treatment adherence is one of two ways to improve PwD’ quality of life and prevent 
further complications. However, the topic of adherence and persistence is not covered extensively 
and the underlying causes for failing to achieve optimal adherence and persistence and how 
to overcome them have not been fully addressed in Mexico. The work done so far to improve 
diabetes outcomes could be augmented by other, more targeted strategies that focus on current 
PwD to help them manage their condition and reduce the rate of diabetes-related complications.
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Sub-optimal adherence and 
persistence is a cause of 
T2D-related complications 
Adherence and persistence defined
The challenges in the T2D integrated care system outlined above contribute directly or indirectly to 
sub-optimal adherence and persistence to T2D therapy among PwD.

Defining therapy adherence and persistence
There is a lack of consensus in the literature on the exact definition of therapy adherence and 
persistence. In this paper, these terms are defined as:

Therapy adherence

“The extent to which a PwD acts in accordance with the prescribed interval, and dose of a dosing 
regimen”16

Therapy persistence

“The duration of time from initiation to [healthcare professional (HCP) recommended] 
discontinuation of therapy”16

Additionally, this paper focuses on the proportion of people who have low therapy adherence, 
rather than the level of therapy adherence itself.

Extent of sub-optimal T2D drug therapy adherence and 
persistence
Literature research and interviews have indicated that sub-optimal adherence and persistence is a 
significant issue for PwD, globally. A number of systematic reviews and meta-analyses on diabetes 
therapy adherence around the world have been conducted,17, 18, 19 the most recent of which identified 
27 studies and found that the proportion of PwD who are non-adherent to therapy ranges from 6.9% 
to 61.5%, with a mean value of 37.7%.19 In Mexico specifically, a 2009 longitudinal, multi-thematic 
survey representative of the Mexican population at the national, regional, urban and rural level, 
identified that 45% of PwD were non-adherent while a further 14% completely abandoned treatment.20 
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Similarly, a comparative cross-sectional study conducted between 1997 and 1998 among 150 PwD in 
Chihuahua, Mexico, indicated that the proportion of non-adherent PwD was 45.8%.21 This suggests 
that adherence and persistence is a significant unmet need for PwD in Mexico. This low level of general 
adherence may contribute to the high average HbA1c, indicating poor blood glucose control.3, 20

Despite these significant values, the actual rates of sub-optimal adherence and persistence to T2D 
therapy in Mexico may be even higher than the estimates stated above because many of these studies 
fail to grasp all aspects of adherence and persistence. For example, they are unlikely to include rates 
of primary non-adherence, defined as PwD who have been diagnosed but never initiated therapy. 
Additionally, many of these studies will not measure those who started but have since ceased taking 
their medications or, those who pick up their medication but do not take them at the recommended 
time or dose, i.e. poor concordance with dosing instructions. 

Economic burden of sub-optimal adherence and 
persistence on governments and healthcare systems 
Recognizing that sub-optimal T2D therapy adherence and persistence causes persistently elevated blood 
glucose levels,22, 23 leading to increased risk of complications24 and subsequently costs,25,26 the extent 
of this contribution to complication-related costs was estimated. To do this, the CORE Diabetes Model 
(CDM), a validated health economic model, also used by payers to update diabetes guidelines in other 
countries,26, 27, 28, 29 was customized to Mexico in order to provide guidance on potential healthcare system 
savings if the issue of sub-optimal T2D therapy adherence and persistence was addressed in Mexico.

Calculating the cost of sub-optimal T2D therapy adherence 
and persistence with the CORE Diabetes Model

The CORE Diabetes Model is a validated, peer-reviewed model, which simulates clinical outcomes 
and costs for cohorts of patients with either type 1 or type 2 diabetes.26, 27 The model has been 
customized to calculate the cost of avoidable T2D-related complications as a result of those PwD 
who struggle with therapy adherence and persistence.

This has been achieved by applying two key Mexico specific data points:

1.	 The percentage of PwD with sub-optimal levels of therapy adherence and persistence

•• Up to 59% as reported in ENNVIH 2009 survey (National Living Standards of Households 
Survey)20

2.	 The relationship between sub-optimal adherence and HbA1c as estimated by a weighted 
average among ENSANUT3 and ENNVIH 2009 surveys results20

•• 33.4% increase in HbA1c due to sub-optimal adherence (significantly higher than results from 
a widely-cited scientific study on US PwD23)
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What are HbA1c levels?
HbA1c levels are used to diagnose and monitor diabetes and refer to glycated hemoglobin 
(HbA1c), reflective of average plasma glucose concentration. HbA1c develops when hemoglobin, 
an oxygen-carrying red blood cell protein, combines with glucose in the blood, thus becoming 
glycated.30

Measurement of HbA1c reflects average plasma glucose levels over a period of 8-12 weeks. It can 
be performed at any time of the day and does not require any special preparation such as fasting.31 
These properties have made it the preferred test for both diagnosing diabetes and assessing 
glycemic control in PwD.31 The higher the HbA1c level, the higher the increase in risk of diabetes-
related complications. Normal, high risk and diabetic HbA1c ranges are provided below:32

Using the CDM, it has been estimated that the cost of T2D-related complications to the Mexican 
healthcare system will be MXN229.1 billion per year (mean annual economic costs between 2015 and 
2025, see Exhibit 1). By customizing the CDM to take into account therapy adherence and persistence 
levels in Mexico, it has been estimated that as much as 12.4% of this, or approximately MXN28.4 
billion per year, will be driven by complications suffered by those PwD who are currently struggling to 
achieve optimal T2D therapy adherence and persistence (see Exhibit 1).

HbA1c Level Indication

<5.7% Normal range

5.7%-6.4% High risk range

>6.5% Diabetes
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Exhibit 1: Mean Annual Economic Costs Associated With Sub-Optimal T2D Drug Therapy 
Adherence and Persistence in Mexico 2015-2025, MXN Bn

To provide a sense of proportion, MXN28.4 billion average annual cost is equal to ~3.7% of total 
healthcare spend in Mexico in 2015.34 In summary, the economic cost burden of T2D complications of 
Mexico PwD who are struggling to achieve optimal T2D therapy adherence and persistence is significant 
and, most importantly, avoidable.

Furthermore, this unnecessary spend and economic wastage is only one dimension of the overall 
cost of sub-optimal T2D therapy adherence and persistence as it only pertains to the costs associated 
with avoidable complications of T2D and does not include indirect costs related to lost work days 
for working-age PwD and their family members. Additionally, spending and investment related to 
HCP training, T2D screening, diagnosis and PwD education, regular GP or hospital appointments, 
medication dispensing and medicine costs are all sub-optimized if PwD are unable to adhere and 
persist with their therapy or make the necessary changes to their lifestyle.

Moreover, these costs are expected to be underestimates due to the difficulty in accurately measuring 
the full extent of suboptimal therapy adherence and persistence. Separately, due to the long-term 
nature of the disease and the increasing prevalence, the costs linked to suboptimal adherence and 
persistence in T2D therapy are only set to escalate in the short-to-medium term.

Age 65+ Age 50-64 Age 35-49Newly DiagnosedAvoidable Costs

60.7 55.6

58.3
54.1

72.9
64.6

37.3

26.4

229.1

200.7

Avoidable T2D
complication cost

T2D complication
cost

T2D complication
cost with adequate

adherence and persistence

28.4

Source: IMS CORE Diabetes Model

Notes: Adequate adherence was based on the definition of the `adherent’ population used in the data sourced for the economic model.20 This is typically defined as 
PwD who pick up over 80% of their prescriptions or a score of 6 and above on a Morisky Medication Adherence Scale (MMAS-8). Mean Annual Economic costs are 
the mean annual costs between 2015 and 2025. Due to rounding, totals may not correspond with the sum of separate figures.



SUB-OPTIMAL ADHERENCE AND PERSISTENCE

  7Page Improving Type 2 Diabetes Therapy Adherence and Persistence in Mexico. Report by the IMS Institute for Healthcare Informatics

Burden of sub-optimal adherence and persistence on 
individuals and society
The CDM has also estimated the extent of increased risk for debilitating and life-threatening 
complications such as coronary artery disease and myocardial infarction, cerebrovascular disease and 
stroke, renal failure, diabetic retinopathy and blindness, diabetic peripheral neuropathy and diabetic 
ulcers and lower limb amputations in PwD that are sub-optimally adherent and persistent to their 
T2D therapy in Mexico (see Exhibit 2). It must be noted that the particularly large increase in risk 
of end-stage renal disease is, at least in part, due to elevated HbA1c levels having a greater impact 
on microvascular complications in comparison to macrovascular complications with diabetes being 
the single most common cause of end-stage renal disease in the developed world. Therefore, poor 
diabetes control will create a much stronger impact on increasing the risk of these diabetes specific 
microvascular complications when compared to those with multiple other risk factors (i.e. stroke and 
heart attack).35

Exhibit 2: Increased Risk of Complications and Healthcare Costs Over the Lifetime of a 
Non-Adherent PwD

Notes: Increased lifetime risk of various complications and healthcare costs calculated over the lifetime of a non-adherent PwD in comparison to an adherent 
PwD, based on a 50-64 year old PwD

Percent increased risk versus adherent PwD Complication

510% More likely to have end stage renal disease

15% More likely to have a heart attack

15% More likely to have a stroke

19% More likely to have an amputation

27% More likely to go blind (severe vision loss)

>MXN458,522 Estimated extra cost to the healthcare system over their lifetime

Source: IMS CORE Diabetes Model
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The path to optimal adherence
and persistence relies on
effective patient activation
Action is needed
By 2040, Mexico is set to have 20.6 million people diagnosed with T2D.5 Currently, it is estimated that 
the direct cost of diabetes complications in Mexico is approximately MXN229.1 billion.36 Of this, 12.4% 
is being driven by sub-optimal T2D therapy adherence and persistence.36 Absence of action to tackle 
this problem now, when prevalence continues to rise, will result in an unsustainable build-up of costs. 

A set of practical and action-oriented recommendations has been proposed in this paper to raise levels of 
adherence and persistence in T2D therapy, including diet, exercise and glucose-lowering medicines, by:

•• Identifying and profiling PwD in need of help

•• Improving access to and customizing T2D education

•• Optimizing the physician capacity/capability balance in the public sector

•• Using digital technology to maintain effective disease self-management

These recommendations are presented to inspire collaborative conversation and health outcome-
oriented pilots that, if found successful, should be expanded to improve treatment outcomes and help 
reduce the significant cost burden of sub-optimal T2D therapy adherence and persistence.

Effective patient activation

What is patient activation?
Activation is defined as how well a person understands his or her role in the care process, and 
whether that person has the knowledge, skills, capacity and confidence to follow through with this 
role.37 As such, PwD activation relates to an individual’s willingness and ability to take independent 
actions to manage his or her health and care.

Research shows that increased degrees of activation are positively correlated with an increase in 
adherence to therapy and a reduction in healthcare expenditure.38, 39, 40 For example, one study, which 
considers T2D among other conditions, found that patients with lowest activation levels were predicted 
to cost 21% more than highly activated patients.38
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Consequently, T2D therapy adherence and persistence will remain suboptimal as long as PwD activation 
remains inadequate. Effective PwD activation is difficult to achieve as it stems from the synergistic 
impact of multiple underlying drivers and stakeholders. Hence, a tailored, individualistic approach is 
needed to improve adherence. 

Based on literature and qualitative expert interviews, ‘health beliefs and attitude’, ‘personal 
circumstances’, ‘health status’, ‘health literacy’ and ‘access and affordability’ have been identified as 
the five key drivers of PwD activation (see Exhibit 3).41, 42, 43, 44, 45 While these five distinct drivers work 
in concert to influence overall degree of PwD activation, they are also intertwined such that changes 
in one driver impact others (see Exhibit 3). For example, improving health literacy may positively 
impact health beliefs and attitude, thus enabling PwD to identify opportunities for overcoming burdens 
associated with barriers to access and affordability.

Effective PwD activation also requires multi-stakeholder involvement, including policy makers, 
payers, healthcare providers, the private sector, caregivers, family, and PwD themselves. All of these 
stakeholders influence PwD activation and can promote T2D therapy adherence and persistence. Policy 
makers, for instance, play key roles in improving access, health literacy, health beliefs and attitude by 
addressing barriers in integration and provision of care.

PwD activation is therefore the sum of personal circumstances, attitudes, behaviors, and motivations, 
which are themselves influenced by a variety of stakeholders. The combination of these factors 
results in a spectrum of PwD activation degrees that stem from different root causes. As a result, it 
is critical to not only quantify PwD activation but also identify its associated underlying causes. This 
will enable HCPs to address an individual’s specific support and information needs and develop a 
customized, PwD-centric approach that positively impacts adherence and persistence in T2D therapy 
and reduce the avoidable T2D complication cost of approximately MXN28.4 billion per year associated 
with this (see Exhibit 1).
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Exhibit 3: The Five Drivers of Patient Activation and Their Definition 

Health Status

Access + A�ordability

Health Literacy

Personal Circumstance

Health Belief + Attitude

Patient
Activation

Personal circumstances constitute the social factors, including age, 
gender, social network, socio economic factors, that have an impact 
on the individual’s health.41,46,47

Health beliefs and attitude relate to whether PwD accept their 
condition and believe in the benefits of their overall therapy. 42,48,49

Health literacy relates to the extent “to which individuals have 
the capacity to obtain, process, and understand basic information 
and services needed to make appropriate decisions regarding their 
health.”43,50,51,52

Health status relates to a variety of factors such as diet, exercise, and 
number of co-morbidities.44,53,54

Access and affordability concerns access to and affordability of 
healthcare, healthy food, and exercise facilities.45,55,56

Source: IMS Consulting Group research and analysis
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The path to optimal adherence and persistence
PwD activation relates to an individual’s willingness and ability to take action to manage their own 
health and care. It is therefore paramount to improving therapy adherence and persistence and, in turn, 
clinical outcomes.58 Through literature research and qualitative interviews with expert stakeholders, it 
has been determined that effective PwD activation and therefore a PwD’ journey to optimal adherence 
and persistence requires progression through three key phases identified as ‘identify and profile’, 
‘activate’, and ‘sustain’ (see Exhibit 4). 

Exhibit 4: A PwD Path to Optimal Adherence and Persistence 

A
C
TI
VA

TI
O
N

TIME

Identify & Profile

Profile
PwD to

understand
activation

levers

Implement
targeted

interventions
to drive

activation

Activate Sustain

Maintain degree of PwD activation
using cost-e�ective or technology-aided 

interventions

2 31

1.	 Profiling PwD and establishing the causes for their degree of activation
2.	 Action-oriented, targeted interventions to optimally activate PwD
3.	 Sustain PwD activation degrees via cost-effective engagement solutions

Source: IMS Consulting Group research and analysis

In the ‘identify and profile’ phase, PwD need to be assessed by HCPs to determine their degree of 
activation as well as the health-related attributes (including attitudes, motivations, behaviors and 
logistical challenges) that lead to this degree of activation. In the ‘activate’ phase, to effectively 
improve activation and successfully set PwD on the path to optimal adherence and persistence, 
interventions, goals and action steps need to be customized based on the individual’s degree of 
activation. Finally, in the ‘sustain’ phase, PwD who have reached high degrees of activation and 
therefore display proficient self-management behaviors in adherence and persistence can be 
transitioned to cost-effective T2D management solutions. 
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Customized interventions within each of these phases have been designed to overcome the varied 
challenges related to activation and support Mexican PwD on the path to optimal adherence and 
persistence in T2D therapy. To effectively promote and sustain these at a country level, it is essential that 
any interventions are assessed, validated, consolidated and embedded appropriately in the healthcare 
system or governing body. This will require alignment between public stakeholders within the healthcare 
system and involvement from private stakeholders as well as legislative changes. With this view, it 
has been suggested that a number of assessment metrics and outcomes could be used to validate each 
intervention proposed in the paper (see Appendix, Exhibit A). By implementing these interventions, it will 
be possible to reduce the avoidable complication costs resulting from sub-optimal T2D therapy adherence 
and persistence in Mexico, estimated to be MNX28.4 billion per year (see Exhibit 1).

Enabling optimal adherence
Acting on some key enablers in both the public and private sectors would increase the chance of success 
for all interventions. 

In summary, these enablers could include, but are not limited to,

•• Significantly increase testing of Hb1Ac levels in all institutions: PwD could be tested for HbA1c 
levels up to 4 times a year.59 HbA1c testing is the first recommendation from the Organisation 
for Economic Co-operation and Development (OECD) as a key indicator for measuring success of 
process and outcomes in diabetes care. In 2012, only 7.7% of Mexican PwD were tested for HbA1c 
levels.

•• Increase diagnosis rate: Many PwD are first diagnosed when the condition is already presenting 
severe symptoms and radical intervention is required. More aggressive action is needed to diagnose 
diabetes earlier. 

•• Increase the reach and depth of electronic medical record (EMR) implementation: EMRs will 
improve PwD follow up and assist in having accurate PwD information for condition management 
and in measuring outcomes.

•• Shift physician incentives: There is a predominant approach that relies, at least partially, on PwD 
consultation quotas. A more individualistic framework should be considered, much more oriented 
towards personalized medicine, and one that would further support activation-aimed programs.

Tracking information on activation, adherence, interventions and health outcomes would act as a data 
resource to analyze what interventions are working and where, thus presenting further opportunities to 
optimize and allocate resources for the most cost-effective results.
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Recommended interventions to 
improve T2D therapy adherence 
and persistence in Mexico
Identify and profile

EMRs have been implemented in some IMSS60 and ISSSTE61 hospitals as well as in some Ministry of 
Health (MoH) hospitals. EMRs could initially be implemented in reference centers and hospitals where 
diabetes is commonly treated. From then on, implementation could be expanded to hospitals with 
lesser volume of PwD. 

As Mexican health data gathering accelerates, the bank of information (e.g., EMRs) could be leveraged 
to quickly and accurately identify which PwD have or are at risk of low adherence and persistence. For 
example, data could be used to perform “predictive analytics”, a process whereby software algorithms 
mine compiled data based on set criteria. This would make identification quick and accurate thus 
narrowing down the pool of PwD for further profiling and intervention. Predictive analytic capabilities 
are already being used in some other countries, such as the US and the UK.62, 63 Though this approach 
would be new to Mexico, it could have substantial impact and this impact could have broader benefit 
than just in the diabetes care space.

There are a growing number of predictive analytics service providers. The Mexican government and 
healthcare system leadership could explore early discussion and possibilities with such organizations to 
start a process that allows for the full leverage of the benefits (cost reduction and improved PwD care) 
of predictive analytics.

Recommendation 1
Use predictive analytics to identify PwD at risk for low adherence and persistence
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Recommendation 2
Develop a diabetes-specific tool for validating PwD activation degree

Once PwD have been identified as having or at risk of low therapy adherence and persistence, they can 
then be profiled using psychometric assessment tools to determine their actual degree of activation 
and the underlying drivers of this. However, understanding that full leverage of predictive analytics 
will take some time, simple criteria could be used in the interim to rapidly implement psychometric 
assessment models now. For instance, acknowledging that adherence to T2D therapy can be low 
in newly diagnosed PwD64 or in PwD with complex dosing regimen,18 these subgroups could be 
preferentially given a psychometric assessment. 

Information then garnered from a psychometric assessment tool will reveal the PwD’ ability and 
willingness to take independent action to manage their own health and care. This evaluation step is 
a prerequisite to setting realistic goals and actions and set PwD onto the path of optimal adherence 
and persistence. Such tools have been shown to increase adherence to therapy, reduce healthcare 
expenditure40 and predict costs and outcomes for PwD. The Patient Activation Measure (PAM) Survey, 
an example of such a tool, assesses beliefs, knowledge, and confidence in managing one’s condition 
and assigns individuals to one of four activation levels, ranging from disengaged and overwhelmed 
(level 1) to maintaining behaviors and pushing further (level 4). On a 100 point scale, each point 
increase in PAM score translates into a 2% increase in adherence to medicine and a 2% decrease in 
hospital admissions and readmissions.65 

While such patient activation measurement tools need to be adapted to the Mexican context, probably 
including a measure of patient educational or socioeconomic level, it would be useful for tailoring 
frequency of consultation, type of education required, support needed, along with many other 
initiatives aimed at improving PwD engagement. Results from this assessment could very well be 
integrated to EMR, where available. 
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Activate

Patient adherence and persistence greatly depends on appropriate communication and there are 
opportunities in Mexico to strengthen physician capabilities in this area.66 PwD adherence and 
persistence greatly depends on appropriate communication.67 In Mexico, treatment-naïve PwD tend 
to get diagnosed in advanced stages of the condition.68 Therefore, these individuals do not have 
the opportunity to make progressive changes to their lifestyle. Typically, they need to be treated 
pharmacologically and also make, at times, radical lifestyle changes. Within this context, physicians 
need to be prepared to deliver basic elements of education aimed at improving PwD activation in a 
language and form suitable to the socioeconomic and health knowledge level of PwD. Primary-care 
physicians do not have the time to impart education; as such their involvement may be best limited 
to referring PwD to the appropriate course and building the bridge to other stakeholders (nurse, social 
worker, nutrition specialists, diabetes educator) who will likely be responsible for more in-depth and 
tailored education.

In order to improve physician capability, continued medical education could be provided where 
primary-care physicians gain certification in delivering basic PwD education and in empowering 
PwD in making better decisions regarding the management of their condition. This can be done via 
a combination of onsite and online training aimed at providing physicians with powerful phrases to 
communicate to PwD. There are instances where this type of approach has provided positive results 
in improving and honing existing HCP capabilities.69 This initiative can be implemented in key 
reference centers of urban areas where capacity issues should not be so challenging. Finally, success 
measurement can be as simple as checking for knowledge retention on a periodical basis.

Recommendation 3
Strengthen primary-care physician communication and advisory capabilities
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Recommendation 4
Expand number of HCPs for engaging PwD on importance of adherence and persistence

Regardless of their activation degree, consultations for PwD tend to range between 10 and 20 minutes.70 
While improvements in consultation length may be a more effective measure, this would probably not 
be enough for the physician to communicate all aspects related to T2D and its self-management. This 
is especially true at the time of PwD diagnosis or treatment change. Leveraging existing resources such 
as nurses, diabetes educators, and social workers in imparting education could potentially increase 
the quality of care and length of HCP-PwD interactions thereby improving likelihood of adherence 
and persistence. Social workers and nurses also face high workloads making the role of the diabetes 
educator crucial for improving adherence and persistence. These HCPs could become partners to 
physicians in improving PwD health literacy and health status as well as influencing attitude and 
lifestyle changes.

A program can be designed to expand, develop and train nurses, social workers and diabetes educators, 
notably in empowering PwD to take control of their condition. One way that this could be rapidly 
implemented is to embed being a diabetes educator within the social service that college students need 
to undertake before graduation. This would allow tapping into a qualified pool of resources that is also 
going to replenish itself. Furthermore, such an initiative would not be costly to the healthcare system.
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Recommendation 5
Tailor educational programs to PwD activation degrees

Educational content for PwD does not seem to be making a meaningful impact in reducing obesity, 
incidence of diabetes or that of typical diabetes co-morbidities.71 An assessment of current educational 
tools for connectivity to individual PwD needs, ease of use for PwD and HCP, implementation 
efficiency, cost, and impact might be warranted. Such an assessment would bring gaps to light relative 
to their effectiveness in improving activation and, thereby, adherence and persistence, and health 
outcomes. Once a data-based assessment has been completed, existing educational programs should 
be progressively reinforced to promote a better understanding of diabetes and its complications and 
tailor education to PwD activation degrees. PwD with low activation degree present a higher health risk 
and potentially greater burden to the system. Focusing on these PwD, a program in certain healthcare 
centers such as those with DiabetIMSS or MIDE, programs that have proven success.14 

Replicating this initiative on a nationwide scale may prove challenging. However, there are certain PwD 
activation initiatives that can be replicated on a minor scale. A PwD selection based on age, test values, 
risk factors, among others, may be made to make sure key individuals at high risk are targeted; this 
process could effectively and quickly be carried out using predictive analytics. Depending on the PwD, 
there will probably be some interventions that are more needed than others; therefore, making this 
initiative more PwD-specific, resulting in optimized use of resources and greater scalability. 
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Recommendation 6
Develop a community and household-based support network

In Mexico, PwD health literacy is generally low and socioeconomic factors are an important barrier to 
meaningfully address the issue. The population lacks sufficient understanding of the condition and 
its complications, which prevents adequate activation, and thus, adherence and persistence in T2D 
therapy. It is important to address these barriers within the first 90 days of treatment initiation as a 
large segment of PwD abandons their treatment in this time window.72 Getting low activation degree 
PwD off to a good start on the many changes that diabetes causes should positively impact the long-
term health burden. For that purpose, while improving PwD health literacy should continue to be a 
priority, developing and training a proper support network could also be fostered. 

Family members should constitute the first option for providing support and increasing PwD activation 
degrees, especially through promoting and sustaining behavioral changes. However, they can be 
supported by the community in the form of PwD advocacy groups or community leaders, including 
religious leaders. There are over 2,800 DIF (National System for Integral Family Development) facilities 
in Mexico that could be leveraged as location for meetings and activities.73 These stakeholders, while 
independently managed, could provide forums for discussions, workshops on how to better diet, and 
general information on managing their condition, also impacting PwD activation degrees positively. 
Furthermore, these activities should also aid in relieving stress for these PwD. Even PwD with higher 
activation degrees could benefit from such initiatives as they would provide additional resources to 
sustain results. According to a study conducted in Mexico City involving PwD attending a first level 
public hospital, inclusion within social support groups can positively impact an individual’s level of 
metabolic control.74

In the literature review, these groups are attended primarily by the unemployed population and over 50 
years of age as their time availability enables them to dedicate time to this. In order to expand its reach 
to other PwD cohorts there are modifications to be made in order to better engage PwD and positively 
impact their activation degrees. Location and timing could be among the improvements to be made. 
Given commuting distances in most cities, these groups should meet in a location within a walking 
distance of the PwD’ home. Moreover, sessions should also be conducted outside of regular work 
offices, which may include weekends, so that it provides opportunity to those who are employed. The 
support network is not meant to be a perfect solution, but an assisting method of educating PwD.
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Sustain
The preceding recommendations are designed to activate PwD so that they are empowered to effectively 
self-manage their condition and adhere to their therapy, thus prolonging life and reducing the risk 
of complications. However, these interventions all require a high degree of human involvement, 
which is costly and no longer necessary to the same extent once a PwD exhibits a high degree of 
activation. Therefore, in order to maintain activation, a sustainable approach must be adopted to reduce 
unnecessary human involvement and associated costs. Technology and digital offerings can be phased 
in throughout the PwD path to optimal adherence and persistence where, at the point of maximal 
activation, they will be sufficient to keep PwD engaged at a minimum cost to the healthcare system.

Recommendation 7
Monitor high PwD activation and repeat or adapt activation strategy for PwD with dropping 

activation or diabetes control

Even once fully activated, a PwD’ degree of activation will vary over time, notably as a result of natural 
disease progression or a change in the person’s external environment that impacts on their ability to 
independently self-manage their condition. Consequently, it is critical to periodically reassess PwD 
activation and take appropriate actions with these PwD that are experiencing a temporary decrease in 
their degree of activation. Similarly, those that are self-managing their condition well by sustaining 
their degree of activation need positive reinforcement that what they are doing is having a beneficial 
impact on their health.

Clinical outcomes could be used to cost-effectively identify PwD experiencing a temporary setback in 
activation. For instance, highly activated PwD who move outside the normal range for HbA1c levels, 
number of hypoglycemic events, number of hospitalizations and/or infection rates should be offered to 
retake a psychometric assessment to re-quantify their degree of activation and identify its associated 
root causes. Review of clinical outcomes would ideally occur every 90 to 120 days in order to rapidly 
take action with those PwD who need further support while continuing with the existing strategy and 
giving continual HCP-led feedback on progress on clinical outcomes for those PwD whose condition 
remains satisfactorily controlled. 
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Recommendation 8
Leverage technology and digital offerings to maintain PwD activation

In Mexico, the effective use of technology to increase adherence and persistence has not been 
optimized. However, certain PwD may find that technology aids them to better monitor their condition 
by being a user-friendly and non-invasive option to deal with some of the unavoidable tasks, e.g., 
purchasing or adhering to their medical treatment.75

Specifically, there could be a system based on SMS, as mobile telephones now have 71.5% penetration 
in Mexico.76 Content should be limited and frequency needs to be evaluated. Based on PwD activation 
degrees, there could be simple reminders of when to take medication for those with high activation 
degrees. For those with lower, activation degrees, content may extend to nutritional advice as well as 
consultation reminders.

There have been previous programs showing that technology could successfully support patient 
engagement in Mexico. For instance, The NGO Carlos Slim Foundation established the innovative and 
comprehensive CASALUD model, which fosters technology to engage patients, manage NCDs (Non-
communicable diseases) and train health professionals within Seguro Popular.77 Moreover, in a study, 
conducted in Mexico for one year to assess two different reinforcement strategies for diabetes self-care 
management, psychological distress and glycemic control, PwD were contacted on a monthly basis 
to promote self-management attitudes and addressing problems as they arose. Analyzed PwD groups 
displayed improved treatment adherence and had better adherence to the recommended meal plan 
and pharmacological treatment.78 As such, calls from a call center can also be leveraged and may be an 
effective manner to reach PwD located in both urban and rural areas.
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Recommendation 9
Leverage mass media to promote importance of adherence and persistence

Traditional mass media can also be leveraged in order to quickly reach out to PwD. It may be advisable 
to combine media in order to reach a greater number of PwD with different activation degrees. 

Radio, which has high penetration in the country and greater reach than newspapers and magazines,79 
could be a useful method to promote messages regarding timing of medication and dieting tips. 
Another potential medium is to have short commercials with adherence and persistence oriented 
content in certain high rated telenovelas. Given their high rating and reach across the nation, where 
8 out of 10 most watched programs in 2010 were telenovelas,80 they may present an opportunity to 
impact a large proportion of PwD.

In Mexico, there have not been large implementations of educational programs using different media 
mix. There was an initiative where 70 individuals were subject to training on nutritional aspects 
through radio programs. Participants showed improved knowledge after the experiment.81 Content 
could be designed based on short tips targeting importance of taking medication, self-management and 
lifestyle changes.
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Conclusion
The economic and societal burden of low T2D therapy adherence and persistence in Mexico is high and 
rising. T2D-related complications are thought to make up 80% of T2D costs to the healthcare system1 
and it is predicted that approximately 12.4% of these complication-related costs, estimated to be 
MXN28,4 billion per year (see Exhibit 1), are due to sub-optimal therapy adherence and persistence. With 
6.64 million PwD today and the possibility of over 10 million diagnosed by the end of the decade,3,82 it is 
imperative that structured action is taken to improve T2D therapy adherence and persistence.

In light of this, a comprehensive and coordinated set of suggested actions has been laid out in this 
paper to identify and profile PwD struggling to engage with their condition, activate them, and then 
sustain that degree of activation. By making steps to pilot these recommendations and measure their 
outcomes, the MoH could make informed decisions on how and what interventions to scale up for 
successful reduction of significant and avoidable costs of sub-optimal T2D therapy adherence and 
persistence, as well as improve health of millions of PwD. 

Additional Information:

For further details on methodology, 
sources, calculations, and generation of 
recommendations, please refer to the 
separate Appendix document.
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