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ABSTRACT 

Mexico is facing an epidemiological crisis due to type 2 diabetes mellitus, and its low-income 

citizens struggle with intersectional issues associated with the chronic disease. Support groups 

(GAMs) were established in health centers as a self-management resource for low-income 

individuals with diabetes. Meta Salud Diabetes (MSD), a 13-week self-management intervention 

developed to prevent cardiovascular complications, cope with mental health issues, and access 

health services have been found effective for GAM populations. This dissertation assessed 

existing federal chronic disease prevention programmatic gaps within Mexico, the mental health 

benefits of the MSD intervention, and extending reach through an ecological scalable approach. 

A scoping review was conducted to assess federal policies, regulations, and policies for chronic 

disease prevention, along with corresponding evaluations. Qualitative methods were used to 

assess stakeholders’ perspectives on the mental health benefits of the intervention, and to identify 

opportunities for improvement. A test scale-up was conducted within a Sonoran regional health 

system using an ecological approach. The intervention was implemented in all five GAMs within 

the regional health system. Results from studies indicate a need to provide more programs and 

funding for diabetes self-management among low-income communities, including mental health 

services. The scale-up test provided evidence on a feasible approach to expanding reach of the 

intervention, while accounting for existing structures and resources within the regional health 

system.  The findings from this dissertation identify diabetes self-management gaps that MSD 

fills within health centers and among low-income populations within Northern Mexico. 

However, the examination of the mental health benefits and scale-up efforts demonstrate a need 

to address structural and financial issues within the health system. 
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CHAPTER 1 

INTRODUCTION 

Mexico is currently facing an epidemiological crisis related to type 2 diabetes mellitus 

(T2DM) with almost 100,000 attributable deaths in 2016.[1] In 2015, NCD were related to 

approximately 80% of deaths in Mexico, which is significantly greater than the 71% seen 

globally the same year.[2] This is coupled with the fact that people living with T2DM are at a 

higher risk for cardiovascular diseases (CVD), the leading cause of death in Mexico.[3] T2DM 

and CVD represented approximately 243,800 of the total 493,000 deaths.[4] Nationally, the high 

prevalence of T2DM and CVD risk factors among women and men, like obesity (40.2% and 

30.5%) and hypertension (20.9% and 15.3%), are underlining contributors that are linked to 

environmental and socioeconomic influences.[5, 6] The Secretaria de Salud (Ministry of Health) 

has developed several policies, regulations, and programs to address the epidemic and related 

risk factors with varying degrees of success and implementation. However, low-income status 

among older low-income populations in Mexico can limit the accessibility to quality care, which 

can lead to uncontrolled risk factors and advance NCD.[6]  

The Ministry of Health provides care to these populations through their centros de salud 

(health centers), and has created support groups (grupos de ayuda mutual- GAMs) to assist 

people living with non-communicable diseases (NCD) to self-manage their condition.[7] 

However as stated in Mexico’s Specific Action Program on Diabetes Mellitus 2007-2012, there 

is still a need to implement a scalable, evidence-based program that addresses healthy lifestyle 

promotion and self-management for T2DM patients.[8].   

Meta Salud Diabetes  
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A binational research team in Sonora, Mexico collaborated with the Ministry of Health to 

fill this void through the implementation of Meta Salud Diabetes (MSD) in GAMs.[9] MSD is a 

diabetes self-management intervention program consisting of 13 weekly sessions, in which 

participants learn and discuss topics related to diabetes complications, mental health, health 

services, and lifestyle changes (including nutritional and physical activity habits).[9] Sessions are 

conducted with a health center staff or community health worker as a facilitator that leads 

interactive and engaging activities in a socially supportive environment.[9] Diabetes self-

management and education programs have been long proven effective in significantly reducing 

depressive symptoms and increasing protective indicators, such as strong social support.[10,11] 

MSD builds upon this evidence through the utilization of salutogenic model, which is a health 

service approach that focuses on overall wellness rather than the exclusively the pathogenetic 

process.[12]  This approach applies health promotion strategies through addressing mental health 

indicators—such as stress and social support.[12] The specific health promotion strategies to 

target mental health issues include:  

(1) Building knowledge surrounding the relationships between physiological and 

psychological health status 

(2) Empowering participants on practical methods and existing resources available for 

managing their chronic disease 

(3) Creating an open-space to facilitate dialogue on the issues and struggles people face 

related to diabetes  

(4) Establishing and promoting a holistic approach to self-management through discussions 

and interactive activities that address several social determinants of health (i.e.- low-

income status, environmental factors, gender) 
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Intervention effectiveness was assessed utilizing a cluster-randomized design by 

measuring changes in behavioral and clinical risk factors among participants at health centers 

(n=22) across the state of Sonora.[9] In addition, an implementation study identified strategies, 

facilitators, and barriers to adopting and integrating the intervention into the Ministry of Health 

provider system in the state.[13] Results from analyses of stakeholder focus groups and 

observational data revealed contextual factors (i.e. staff training, institutional support, material 

resources) for consideration to ensure full potential of the intervention.[13] Overall, the 

implementation study indicated positive reception of MSD within the public health system, and 

concurrently has produced rich qualitative data that indicate a need to scale-up the intervention 

into the health systems given high acceptance and urgent need.[13] These findings, in 

conjunction with productive relationships and buy-in from government personnel, created an 

opportunity to develop and test a scalable unit as the first step in broader scale up across 

Mexican state health systems. 

SPECIFIC AIMS 

Aim 1. Synthesize information regarding current federal programs, regulations, and policies 

(PRPs) designed to prevent NCD by addressing social and environmental factors, as well as 

corresponding evaluation studies in Mexico. The author developed a concise source of 

information regarding PRPs focused on reducing NCD and risk factors by influencing social 

and environmental contributors. This was achieved through conducting a scoping review 

surrounding evaluation efforts monitoring the effectiveness and implementation of these 

PRPs.  
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Aim 2. Evaluate the mental health benefits of MSD and identify related opportunities for 

improvement. The qualitative study consisted of interviews with health staff and focus 

groups with participants conducted during case studies at 4 health center sites.  

Aim 3. Test the feasibility of utilizing an ecological approach in scaling up the MSD 

intervention in 4 health centers among 5 GAMs in Jurisdiction 6 of the Sonoran Ministry of 

Health. The author collected biological markers among study participants with T2DM from 

baseline to 13 weeks/52 weeks specifically: body mass index (BMI), blood pressure, and/or 

glycated hemoglobin (HbA1c). In addition, implementation fidelity was evaluated through 

trainer performance evaluations, adherence measures, and assessing moderators.  

Role of Author in the Present Research  

The research was designed to evaluate the benefits and potential reach of MSD among 

health center diabetic populations in Northern Mexico. This mixed methods dissertation has 

three aims that are delineated within three separate academic papers, and implementation science 

provided a lens to understand the context of MSD. Chapter 1 demonstrates the current severity of 

the epidemic and the need for pragmatic resources among health center populations living with 

diabetes. Chapter 2 addresses Aim 1, which provides a scoping review on the policies, programs, 

and regulations the Mexican federal government has enacted to address NCD prevention along 

with the corresponding evaluative studies conducted to assess implementation. The scoping 

review was developed by the author in collaboration with Cecilia Rosales, Maia Ingram, Jill 

Guernsey de Zapien, and Claudia Nieto. In addition, David O. Garcia and Catalina Denman were 

carefully consulted. The author wrote and published the results in the academic journal, Health 

Promotion International (Appendix A). Chapter 3 outlines the qualitative methodologies used to 

address Aim 2 of the dissertation. Chapter 4 describes the mixed methodologies and frameworks 



 

 13 

used to assess implementation fidelity and the collection of biological measures. Chapter 5 

reports the mental health benefits and opportunities for improvement identified through 

stakeholder perspectives. Chapter 6 synthesizes findings from the biological and adherence 

measures to implementation from the scaling of MSD in Jurisdiction 6, in addition to an 

assessment of the moderating factors. Chapter 7 provides an in-depth discussion and 

contextualization of the findings in both Chapter 5 and 6. The author has produced two 

manuscripts, which have been carefully reviewed by committee members: David O. Garcia, 

Purnima Madhivanan, Maia Ingram, Catalina Denman, and Cecilia Rosales (Appendix B, C).  

Chapter 8 provides conclusions and future directions for the MSD intervention based on the two 

studies and scoping review. The specific aims were conceptualized in collaboration with the 

MSD research team. The qualitative study protocol was developed by the MSD research team, 

which also conducted the data collection. The mixed methods scale-up study was developed and 

conducted by the author, in collaboration with Jurisdiction 6 and the oversight of Cecilia 

Rosales. The author was responsible for all data analysis and interpretation. All of the data used 

in this study were collected by the author and all procedures were approved by the University of 

Arizona Human Subjects Protection Program’s Institutional Review Board (Appendix D).  
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CHAPTER 2 

NON-COMMUNICABLE DISEASE PREVENTION IN MEXICO: POLICIES, PROGRAMS, 

AND REGULATIONS 

Background 

In 2015, 71% of all deaths could be attributed to non-communicable diseases (NCDs) in 

the world.[2] This has become a recent public health crisis in low- and middle-income countries, 

like Mexico where approximately 80% of all deaths in the same year were due to NCDs.[2] This 

is a recent development for a middle-income country like Mexico, which previously focused on 

malnutrition and is  now addressing NCD and underlying factors of NCD such as overweight and 

obesity.[14] Mexico has experienced a rise in the prevalence of NCD in recent years; from 2006 

to 2016 the national prevalence of diabetes mellitus increased by approximately 30.6%, from 

7.2% to 9.4%.[15] NCDs caused an estimated 493,000 deaths in 2015; diabetes mellitus and 

cardiovascular diseases caused almost half of these deaths, 93,800 and 150,000 respectively.[4] 

Overweight and obesity are underlying factors to NCD related deaths in the country.[16] In 

2016, the estimated prevalence of overweight and obesity among adults 20 years or older was 

72.5%.[15] This was a significant increase from 2006 when the reported prevalence was 69.7%, 

and 2000 when it was 61.8%.[17] 

Health care costs associated with obesity-related NCDs are projected to reach US$ 1.2 

billion by 2030 and US$ 1.7 billion by 2050 in Mexico .[18] It is estimated that from 2008-2013, 

the Mexican Institute of Social Security (IMSS), the private sector employee’s health care 

provider, spent US$ 1.5 billion in direct hospitalization costs related to diabetes mellitus.[19] 

Long-term effects of obesity-related NCDs have also had significant costs for the government, 

such chronic kidney disease, which cost the Secretaria de Salud (Ministry of Health) US$8,966 
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per patient annually and IMSS US$9,091.[20] Overall, health care service providers in Mexico 

are spending a significant proportion of their health expenditure on the financial burden of NCD. 

In 2012, SSA and IMSS spent a total of 8% and 25% of total annual health expenditure on NCD, 

respectively.[20] 

Aware of the enormous costs associated with NCDs and related risk factors, the Mexican 

government made several attempts to improve prevention efforts in clinical settings. One 

example is PrevenIMSS, a program developed to increase education, screening, and monitoring 

of NCDs among IMSS recipients.[21] Also in 2008, the federal government created Specialized 

Medical Units for NCD (UNEMEs EC) in public hospitals and clinics to provide patients with an 

integrated clinical approach to NCD prevention and improve adherence to detection, education, 

and treatment.[22] While programs like PrevenIMSS and UNEMEs EC expanded clinically 

based preventive services, increases in the prevalence of NCD and its associated costs continued 

to escalate, calling for additional prevention programs, regulations, and policies (PRPs). 

Specifically, the federal government lacked PRPs that addressed contributing social and 

environmental factors, such as the overwhelming access and exposure to energy dense nutrient-

low foods, lack of spaces/facilities for physical activity, and no nutritional standards for federal 

programs.[16]  It was particularly imperative for the legislative and executive branches to 

address, considering under Article 4 of the Constitution of the United Mexican States, the Ley 

General de Salud (General Health Law) establishes their responsibility in improving and 

prolonging the quality of life for every Mexican citizen through PRPs.[23-26]  

Addressing Social and Environmental Factors 

The growing threat of NCDs led the Ministry of Health, under the executive branch, in 

coordination with National Institute of Public Health (INSP), international health policy experts, 
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and non-governmental organizations, to create the National Agreement for Healthy Nutrition 

(ANSA) in 2010, a strategic plan to address social and environmental factors of NCDs.[16, 27] 

This agreement was also part of their international commitments to address the growing global 

pandemic.[16, 27] One such international commitment specifically calls for the reduction of 

premature deaths due to NCDs by 33% by the year 2030, which is under goal three of the United 

Nations Sustainable Development Goals.[28]  

  ANSA was created to address childhood overweight and obesity, and among adults to 

prevent the development of NCDs, specifically targeting social and environmental factors linked 

to both nutrition and physical activity.[29] The PRPs proposed included: increasing accessibility 

to healthy foods by establishing nutritional standards in schools and federal programs; improving 

readability of nutrition labels; decreasing access to energy-dense low nutrient foods and sugar-

sweetened beverages through taxes; and building new physical activity facilities.[30] The 

subsequent National Strategy for the Prevention and Control of Overweight, Obesity, and 

Diabetes (ENPCSOD) was President Peña Nieto’s (2012-2018) response to the Mexican NCD 

crisis and a means to address many issues related to prevention and control of overweight and 

obesity. Many nutrition-focused PRPs first proposed by ANSA under the Calderon 

administration (2006-2012) were subsequently modified and adopted by ENPCSOD.[31]  

The enactment of ANSA was the catalyst for a number of PRPs designed to influence 

environmental and social factors related to NCD prevention and related risk factors.  Given these 

efforts, there is value in understanding both the scope and effectiveness of NCD prevention PRPs 

at the federal level after the release of ANSA. In order to monitor efforts, the study aimed to: (1) 

scan legislative and executive PRPs targeting social and environmental factors contributing to 

NCD; (2) conduct a scoping review on evaluative studies and reports corresponding to identified 
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PRPs. This study will help provide a concise source of information regarding NCD prevention 

efforts for other low- and middle-income countries seeking to address the epidemic.  

Methods 

Objective I: Scan legislative and executive PRPs targeting social and environmental factors 

contributing to NCD.  

Step 1: Scanning federal PRPs. Cox’s plan for conducting a chronic disease policy scan was 

utilized and adapted for a Mexican context. [32] We reviewed the federal initiatives, 

legislation, and scanned government websites (i.e. – el Diario Oficial de la Federación, 

Ministry of Health, Ministry of the Interior, Senate and Cámara de diputados). We confirmed 

and supplemented this information with conversations and resources from four chronic 

disease expert partners, who have extensive experience working in Mexican policy 

evaluation and research at the federal level.  

Step 2: Identifying PRPs. All PRPs proposed post-ANSA had to meet the following criteria: 

(a) focused on the federal level and influencing the entire population; (b) aimed specifically 

at preventing NCD and related risk factors; (c) did not exclusively focus efforts on traditional 

clinical settings, and addressed environmental and social factors such as changing access to 

healthy foods through regulations, prohibiting certain foods from public spaces, etc.; (d) used 

clear language that targeted a specific sector, environment, or institution and provided 

regulatory support, ample resources, and/or financial incentives in promoting behaviors for 

NCD prevention. Programs that exclusively provided health information (i.e.-printed 

materials) were not included due to the lack of active strategies.  

Objective II: Conduct a scoping review on evaluative studies and reports corresponding to 

identified PRPs.   
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The scoping review was conducted from January 2017 to May 2017, and was guided by 

Arksey and O’Malley framework and other published work.[33-35] The following steps were 

taken:   

Step 1: Communicating with partners. Identified PRPs were discussed with chronic disease 

expert partners involved in policy to identify sources of evaluative work. Mexican experts 

recommended specific databases, including PubMed and Google Scholar. Internal evaluative 

memos or reports by government institutions were inaccessible or not available.  

Step 2: Scoping review of policy evaluation studies and reports. A scoping search was 

conducted for articles, grant/government reports, and other grey literature (dissertations, 

organizational memos, etc.) utilizing selected general terms, such as: chronic disease* OR 

non-communicable disease*); AND Mexico; AND (national polic* OR polic*). The 

databases used were PAIS Index, PubMed, ScienceDirect, PyschINFO, PRISMA, Web of 

Science, and Google Scholar.  

Step 3: Initial Search.  The search included the following requirements: published in English 

or Spanish; published in 2010 or after; provided a summary or abstract about the article; 

addressed a Mexican context. Additionally, to ensure rigor, we excluded studies if they 

derived from sources such as news reports or magazines. The searches yielded the following 

results: PAIS Index (191); PubMed (135); ScienceDirect (2,244); PsychINFO (62); PRISMA 

(50); Web of Science (90); Google Scholar (4,070). 

Step 4: Examining articles. Of these 6,842 articles, we excluded those that did not contain all 

of the following: (a) referred to evaluating a PRPs that focused on NCD prevention; (b) 

summary of the PRP being evaluated; (c) description of evaluation objective and process. 

Only 48 articles contained all three components, however the overwhelming majority of 
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these articles were focused on evaluating clinical practices or insurance programs, and not 

PRPs focused on NCD prevention.  

Step 5: Articles evaluating the PRP. Five studies (one being a report) met the criteria as 

evaluating one of the federal PRPs. These results were then reviewed and discussed with 

Mexican experts.  

  
 
Results 

We identified 9 PRPs approved after 2010 that addressed environmental and social 

factors related to NCD and risk factors, and 5 evaluation studies. In Table 2.1, the PRPs are 

provided with their corresponding year passed, principle objective(s), summary of actions, the 

sector being targeted by the policy, and corresponding evaluation.     

From the 9 federal PRPs: 4 targeted private industry in some capacity, 2 were designated 

to care providers and research institutions, 2 increased regulations in public schools, and 1 was 
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aimed at a social assistance program. PRPs addressing private industry overwhelmingly aimed to 

increase regulation on access and exposure to unhealthy foods; two focused on advertising and 

two on the accessibility to energy dense low nutrient foods/sugar sweetened beverages. Public 

schools had regulations implemented related to advertisements and types of foods sold on 

campus. Additionally, the federal government encouraged increased collaboration by healthcare 

providers and research institutions under two separate programs, and social welfare assistance 

was given regulatory nutrition standards to implement. No NCD prevention PRPs could be 

identified that specifically and proactively targeted physical activity at a federal level with set 

criteria. 

Only five published articles described the evaluation of any component of the 9 federal 

NCD prevention PRPs. These five articles evaluated the following NCD prevention PRP 

components: advertisements to children on television; implementation of national guidelines in 

schools; sugar-sweetened beverage tax; low-nutrient energy dense food (i.e.- junk food) tax; 

front-of-package labeling system. [36-40] 

 
Table 2.1 NCD Prevention PRPs and Corresponding Evaluations 
 
Year Policy 

/Initiative 
Objective(s) Summary of Actions Target 

Sector/ 
Institution 

Evaluation  

2010 ANSA [29] 

2010 National 
Commission for 
the Prevention 
and Control of 
Non-
communicable 
Diseases 
(CONACRO) 
[41] 

Creation of a body 
charged with the 
permanent 
coordination on 
matters related to 
the prevention and 
control of NCD 
and its risk factors 
among the general 
population.  

To support in 
establishing inter-
institutional 
mechanisms for the 
prevention and control 
of chronic diseases 
through developing 
instruments to support 
prevention programs, 
increasing and 
improving 
communication tools 

Health care 
providers; 
Research 
institutions 
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for collaboration, and 
creating a registry of 
NCD for evaluation of 
medical treatments. 
 

2011  Nutritional 
Support for 
Workers Law 
(CD, 2011) [42] 

Promote and 
regulate a useful 
nutrition table as a 
resource that 
benefit workers, 
with the purpose 
of improving their 
nutrition, in order 
to prevent 
illnesses related to 
a deficient diet 
and protect the 
workplace. 

Supports private 
companies in providing 
healthy food options 
within the workplace 
by providing models 
for healthy eating and 
promotion, and tax 
incentives for 
companies following 
the optional law.  

Private 
industry 

 

2013 ENPCSOD [31] 

2013 Sugar-
Sweetened 
Beverage and 
Processed Food 
Tax [23] 

Decrease 
consumption to 
processed foods 
and beverages that 
do not meet 
nutritional 
standards.  

Implements a tax of 
10% for sugar-
sweetened beverages 
(or approximately MX$ 
1 per liter), and an 8% 
tax for nonessential 
foods with an energy 
density of ≥ 275 
calories per 100 grams. 
Delegates these funds 
for improving health of 
the general population, 
and increasing access to 
potable water in 
schools.  

Private 
industry 

[38] (sugar-
sweetened 
beverage 
tax) 
 
[39] 
(processed 
food tax) 

2014 Nutrition 
Labeling System 
[43] 

Provide nutritional 
labels on packaged 
products in a 
manner that allows 
consumers to 
easily comprehend 
and observe when 
making purchases.   

Require the clear 
presentation of the 
following nutrients in 
the front of packaging: 
saturated fats, other 
fats, total sugars, 
sodium, and calories 
(energy), with whole 
numerical values, and 
daily percentage.  

Private 
industry 

 [40] 

2014 Regulation of 
Food and 
Beverage 
Advertisements 
to Children 

Limit exposure of 
unhealthy food 
and beverage 
media 
advertisements to 

Require foods and 
beverages advertised 
during children 
television programming 
and in movies theaters 

Private 
industry  

 [36] 
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through Media  
[44] 

children. to following various 
nutritional standards 
related to calories, 
sodium, saturated fats, 
and total sugars.  

2014 Nutritional 
Guidelines for 
Food Sold in 
Schools [45] 

Establishes 
general guidelines 
for the distribution 
of foods and 
beverages 
prepared and 
given in schools. 

Requires nutritional 
guidelines set by the 
government to be 
implemented and 
reinforced in schools 
within the national 
education system, in 
order to regulate the 
types of foods being 
sold to children: 
increasing access to 
fruits and vegetables, 
whole grains, legumes, 
and healthy beverages.  

Public schools  [37] 

2014 Mexican 
Observatory of 
Non-
communicable 
Diseases 
(OMENT) [46]  

Support in the 
evaluation and 
measurement of 
the impact the 
public policies 
implemented by 
the ENPCSOD.  

Provide 
recommendations for 
institutions on the 
implementation, 
evaluation, and 
measurement of 
ENPCSOD related 
policies; create working 
groups to support 
OMENT on its 
objective, and 
effectively disseminate 
information in order to 
promote problem 
solving.   

Health care 
providers; 
Research 
institutions 

 

2015 Regulation of 
food and 
beverage 
advertisements 
to children in 
schools [47] 

Limit exposure of 
unhealthy food 
and beverage 
advertisements to 
children in 
schools. 

Prohibits advertisement 
of food and beverages 
in schools that do not 
meet nutritional 
standards set by the 
federal government.  

Public schools  

2016 Comprehensive 
Guidelines for 
the Strategy on 
Food Assistance 
[48] 

Contribute to food 
security of 
population served 
by food programs 
through the 
implementation of 
nutrition tables, 
food guides, 
ensuring the 
quality and 

The implementation of 
four specific programs: 
school breakfast 
program, food 
assistance to vulnerable 
populations under 5 
years of age, food 
assistance to vulnerable 
populations, and food 
assistance for families 

Government   
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production of 
food. 

in need.  

 
Focus on Nutrition 

Government efforts primarily on curbing access to energy dense low-nutrient foods and 

changing social norms around promotion of certain foods through PRPs. Implementation of 

policies varied as indicated by evaluations surrounding PRPs. 

As noted in Rincón-Gallardo Patiño et al., advertisement regulation has not been fully 

enforced on television, failing to safeguard children from being exposed to energy dense low-

nutrient food advertisements since its implementation in 2014.[36] According to the regulatory 

law, the Federal Commission for the Protection against Sanitary Risk is tasked with ensuring all 

foods advertised during child programming must meet established nutritional standards.[44] The 

evaluative study found during child programming—foods with the highest calories and sugar 

content were advertised, and more than 60% of foods advertised overall did not meet the 

nutritional standards.[36, 44] The study clearly demonstrates a lack of compliance with the 

regulation among both food and media companies, but also a failure by the federal government 

to effectively implement standards. However, it is important to recognize that internationally, 

several countries [such as the United Kingdom, Canada, and Australia] have also had problems 

with regulating the private sector or having them self-regulate in meeting similar standards.[49] 

Both approaches have had major issues with administering control and conflicts of interest.[49] 

An evaluation of the policy to curb advertisements of unhealthy foods and regulate their 

availability in schools was not found. Prior to implementation of the policy, a qualitative 

assessment on nutritional guidelines for public school was conducted through a national 

feedback collection process from multiple stakeholders [parents, citizen, academics, food 

industry] prior to implementation. Stakeholders had varying perspectives; on the one hand, most 
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actors perceiving the policy as necessary to curb the obesity epidemic, particularly among 

children.[37] On the other hand, the food industry voiced concerns over lack of multilevel 

approaches and placing an unfair amount of responsibility on their contributing role.[37] Clearly 

there was a tension between the majority of actors and the food industry prior to implementation, 

which could have contributed to an ineffective implementation of the program. Unfortunately, 

the evaluation for the public schools’ nutrition guidelines has to yet to be published. 

Similarly related to food access, the sugar sweetened beverage tax was aimed at curbing 

the consumption of beverages like soda, juices, and sports drinks among the Mexican population. 

This policy approach gained international attention and, perhaps for this reason, was more 

rigorously evaluated than other policy efforts [i.e.- nutritional guidelines in schools, television 

advertisement regulations, etc.]. Evaluation demonstrates that the policy is effective when 

looking at the national consumption of sugar-sweetened beverages, from 2014-2015 there was 

over a 15% decrease in consumption.[38] The second tax on processed food or energy dense 

nutrient-poor foods also influenced consumption. In 2014 there was an estimated 5.1% decrease 

in consumption when compared to the pre-tax era.[39] These trends indicated that implementing 

these imposed taxes are effective in curbing Mexican consumption of unhealthy foods and 

beverages, and their effective implementation is evident in the results. This is particularly 

important and a priority considering the easy access to junk food and sugar sweetened beverages; 

areas in the country are even labeled as “food swamps” because of the overwhelming access.[50] 

The availability and visibility of nutritional information on processed foods packaging is 

related to both healthy food access and promotion. The government utilized a front-of-package 

(FOP) labeling system allowing consumers to read with ease pertinent information.[40] Many 

consumers found this FOP labeling system favorable in understanding nutrition contents of 
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products.[40] Currently, data related to the acceptability of FOP by Mexican consumers and how 

it may be influencing their health behaviors or purchases is being processed.[40] However, initial 

stakeholder reports suggest consumers question the reliability of information on nutrition 

labels.[40] Therefore, it is important to note many consumers may find the information helpful, 

but in certain circumstances may not actually trust the information. As a result, this may not 

influence their behavior when making decisions on food purchases. Overall while strong 

nutrition-related PRPs addressing social and environmental factors exist in terms of changing 

access and expose to energy dense nutrient poor foods, there continues to be major issues 

concerning effective implementation, funding, and adherence. 

 
Table 2.2 Summary of Results  
 
Article PRP Methods Major Findings 
Rincón-
Gallardo 
Patiño et al., 
2016  [36] 

Regulation of Food and 
Beverage 
Advertisements to 
Children through Media 
(DOF, 2014b) 

600 hours recording 
from four major public 
broadcasting channels 
and categorizing 
advertisements over 5 
months 

Investigators found during 
child programming 60% of 
foods advertised overall 
did not meet the 
nutritional standards. This 
was due to a lack of 
compliance with the 
regulation among both 
food and media 
companies, but also a 
failure by the federal 
government to effectively 
implement standards. 
 

Monterrosa et 
al., 2015  
[37] 

Nutritional Guidelines 
for Food Sold in 
Schools (DOF, 2014c) 

Qualitative analysis of 
857 responses collected 
nationwide by the 
federal government prior 
to regulatory 
implementation 

Most actors perceived the 
policy as necessary to curb 
the childhood obesity 
epidemic. The food 
industry voiced concerns 
over a lack of multilevel 
approaches, and placing an 
unfair amount of 
responsibility on their 
contributing role. There 
was a tension between the 
majority of actors and the 
food industry prior to 
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implementation, as many 
centered their response on 
the role of processed foods 
and sugar-sweetened 
beverages. 
 

Colchero et al., 
2017  
[38] 

Sugar-Sweetened 
Beverage Tax (CD, 
2013) 

Observational study 
from 6,645 household on 
changes in beverage 
purchases in post-tax 
years 

Evaluation efforts 
demonstrated that the 
policy is effective when 
looking at the national 
consumption of sugar-
sweetened beverages, from 
2014-2015 there was over 
a 15% decrease in 
consumption (-5.5 in 
2014; -9.7 in 2015). 
Investigators observed the 
largest decreases among 
the lowest socioeconomic 
group.  
  

Batis et al., 
2016 
[39] 

Processed Food Tax 
(CD, 2013) 

Observational study 
from 6,248 households 
on packaged food 
purchases during first 
year of tax 
implementation 

In 2014 there was an 
estimated 5.1% decrease 
in consumption of 
processed foods when 
compared to the pre-tax 
era. Among low 
socioeconomic households 
purchases of processed 
foods decreased 10.2% on 
average. Investigators 
found it essential for 
future studies to focus on 
overall energy intake, 
dietary quality, and food 
purchase patterns. 
 

Carriedo et al., 
2015 
[40] 

Nutrition Labeling 
System (DOF, 2014a) 

Qualitative study 
consisting of 12 focus 
groups among various 
stakeholders on new 
regulation 

Consumers found FOP 
labeling system simple and 
understandable for 
comprehending nutritional 
contents of products. 
Initial stakeholder reports 
suggest consumers 
question the reliability of 
information on nutrition 
labels. Given these 
findings, investigators 
doubt the actually 
influence FOP labeling 
currently has or will have 
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on health behaviors and 
food purchases. 
Investigators collected 
additional qualitative and 
quantitative data with 
plans to publish in the 
future. 

  
Emphasis on Collaboration within NCD Prevention  

Efforts to approach NCD prevention and surveillance in a collaborative manner are the 

proposed objectives of two PRPs. This has led to the creation of the National Commission for the 

Prevention and Control of NCDs (CONACRO) and Mexican Observatory of NCDs (OMENT). 

However, when searching CONACRO, we found limited information regarding the work of the 

commission or strides made by the commission in recent years. Most of the information on 

CONACRO related exclusively to its creation and objectives set for by the government in 

preventing NCD. It is important to note the Calderon administration created CONACRO, thus its 

advancement may have been curtailed by executive change in office. OMENT, established under 

the subsequent Peña Nieto administration, has a website displaying on-going work and resources 

for institutions working towards NCD prevention and control.[51] 

The limited information regarding the current work surrounding NCD prevention and 

control is mainly composed of a few research studies done in Mexico and globally.[51] It does 

provide examples of educational materials available for prevention and control efforts, 

particularly focused on individual lifestyle changes for the general population.[52] However 

OMENT may also suffer from conflicts of interest, the advisory council’s most influential 

representatives are from the food and beverage industry, and exclude major national health 

institutes and consumer groups instrumental in the creation of ANSA.[53] 

Discussion 
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The PRPs from 2010-2018 are an approach to NCD prevention that can help better 

address the rising prevalence of NCDs in Mexico. We aimed to create a concise source of 

information surrounding these efforts through a PRP scan for both legislative and execute 

branches, and sought to provide a scoping review of corresponding published evaluation studies 

and reports. Many low- and middle-income countries are facing similar challenges to Mexico’s 

in NCD prevention and control, and effective PRPs are becoming the most only viable option to 

address this pandemic.[54] Mexico offers an example of the benefits of collaboratively working 

on national health agreements that seek to address underlying social and environmental factors 

related to NCDs, but also demonstrates myriad issues that can occur with policy implementation. 

Two policy efforts, the tax sugar-sweetened beverage and the tax on energy dense nutrient-low 

food taxes were the only PRPs for which we were able to find documentation of both 

implementation and outcomes. While several countries have successfully implemented similar 

taxes, the usage of these revenues in funding NCD prevention and control is central to addressing 

the epidemic, which in the case of Mexico is not clearly known.[55] 

While the nutrition of the Mexican people was repeatedly addressed through these PRPs, 

we documented several deficiencies. Firstly, no PRP promoted the integration of clinical, social, 

environmental approaches to jointly address NCD prevention among the Mexican population. 

Secondly, physical activity was rarely mentioned, nor given strong concrete resources. It should 

be noted that in order to promote physical activity, the government would have to address 

underlying issues such as safety and security; environmental pollution; need for infrastructure; 

prioritization of pedestrians and cyclists within urban spaces; and other social determinants of 

health, which has been mentioned by Ministry of Health.[56] Finally, identified PRPs required 

improved reinforcement, monitoring, and evaluation techniques to insure implementation and 
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success.  For example, the Nutritional Support Law could not be linked to any evidence of 

implementation or success. [42] 

Future Directions: Potential Solutions to Deficiencies  

Two programs had the potential to address identified deficiencies from our study but did 

not fit within the inclusion criteria of our PRP scan. A health center-based support group or 

GAMs, as mentioned earlier, for people living with or at-risk for NCD sponsored by the 

government health care system currently addresses NCD secondary prevention.[7] The Ministry 

of Health utilizes the GAMs as part of their standard of care: once individuals are diagnosed and 

controlled for their NCD in their corresponding clinic, they are then referred to these support 

groups. [7] GAMs are designed to provide support for patients from health professionals and 

fellow diabetic patients to self-manage and prevent further health issues.[7] GAMs have sessions 

where they share experiences and barriers, in addition to engaging in educational activities.[7] 

Internationally the support framework for dealing with NCD self-management has been found to 

be an effective, particularly among underserved and disadvantaged populations.[57] To optimize 

its effectiveness GAMs could be integrated into community settings, transforming the groups 

into agents of change to address NCD social and environmental contributors. This approach 

could integrate clinical, social, and environmental approaches to NCD prevention.   

Secondly, the Specific Action Plan for Nutrition and Physical Activity promotes 

environmental changes to improve access to facilities and spaces within cities, towns, and 

villages.[58] It mainly serves as a plan to continue to prevent overweight and obesity in 

communities through educating and providing resources for healthy eating and exercise, but 

while also evaluating those efforts as well.[58] However, this plan lacks financial resources and 

concrete objectives on how to accomplish these goals, which is the reason for its exclusion in our 
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scan. The plan, with the inclusion of these components, could serve to address the promotion and 

access to physical activity, as well as needed changes to the built environment.  

In terms of evaluation, open-access holistic evaluation is needed surrounding the actual 

implementation of PRPs, along with how they influence Mexican citizens’ health behavior. The 

clear exception to this claim would be taxation on nutrient poor foods and beverages, which has 

demonstrated success and maintained a holistic evaluative approach. Moving beyond the 

exclusive use of traditional clinical approaches may complicate prevention efforts given the 

novel challenges that exist; however, it is necessary to address the complexity behind the rising 

NCD epidemic. Additional rigorous independent evaluations, using various methodologies must 

be done to understand the complexity of applications in real-world settings. We recommend that 

comprehensive evaluations incorporate the following elements: 

• Monitoring process implementation of PRPs 

• Assessing reinforcement and effectiveness of PRPs  

• Acceptability by the population 

• Inequities in access to NCD prevention services  

• Structural barriers to implementation (surrounding adherence and resources) and 

facilitators for acceptability 

• Tailoring necessary for effectiveness, based on indigeneity, culture, language, 

socioeconomic status, region, and gender 

• Perspectives from stakeholders related to PRPs and resources needed to effectively 

execute  

• Cost-effectiveness of policies and regulations 

Limitations 
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There were limitations to this study. Firstly, it was difficult to trace every aspect of NCD 

prevention being proposed by a PRP, so our criteria may have excluded potential PRPs. 

However, our purpose was to focus on major federal PRPs influencing population health. 

Additionally, the government may internally evaluate PRPs without publishing, thus it was 

difficult to account for all evaluation work done on all PRPs. Finally, it is important to note that 

while the Mexican federal government is attempting to address NCD prevention, efforts and 

progress can also be made at state and local levels, which were not accounted for in this paper. 

However, given the state of the epidemic of NCD and their continued rapid growth, there 

remains a necessity for effective PRPs.  

Conclusion 

Evaluation efforts can clearly improve PRPs through ongoing monitoring of 

implementation processes and specifically measuring progress towards desired outcomes. Other 

countries seeking to implement similar policies should build in evaluations from the outset, and 

ensure they are explicitly stated and permanently funded. If NCD and related risk factors are not 

effectively addressed, the pandemic will continue. In 2016, Mexico announced an 

epidemiological emergency due to the extremely high prevalence and growth of diabetes in the 

country.[59] It is estimated that 40% of Mexicans living with diabetes remain undiagnosed, only 

50% of Mexicans diagnosed with diabetes receive treatment, and 15% of those diagnosed with 

diabetes remain controlled.[60] Government must act by providing more funding to evaluate 

these PRPs and their implementation, creating spaces for academia, industry, and community 

advocates to discuss evidence-based multilateral solutions, and including all stakeholders in the 

evaluation process 
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CHAPTER 3 

MENTAL HEALTH AND DIABETES SELF-MANAGEMENT:  

QUALITIATVE METHODS  

Participants 

The research team aimed to gather stakeholder perspectives in order to better understand 

the experiences of diabetic participants within the MSD intervention. MSD participants, along 

with health center staff and directors, were engaged in the study.  

The study was conducted in the state of Sonora, located in the northwest region of 

Mexico, in collaboration with the Ministry of Health. Case studies were conducted at four health 

centers from the larger hybrid implementation-effectiveness trial. The health centers selected 

were located in the North, West, Central, and South regions of the state. Key stakeholder 

interviews were conducted with personnel who were either involved in the implementation of the 

MSD intervention and/or providing services to diabetes enrollees. Focus groups were conducted 

among people living with diabetes receiving services from four health centers, and who 

completed the MSD intervention. Human subjects approval was received from the University of 

Arizona Institutional Review Board. All participants provided written consent after being 

informed about the research process and study topics 

Data Collection and Analysis 

Trained research team members used a semi-structured questionnaire guide to conduct all 

interviews and focus groups from February-May 2018. Participants were asked to expand upon 

responses or share additional information. Guides were constructed using a multi-layered 

framework that considers contextual factors within the health centers influencing MSD 

participants’ experience, similar to dynamics and influences that are described by the social 
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ecological model. [13] Interviews and focus groups were audio-recorded and transcribed 

verbatim by qualitative research staff. Interviews and focus groups were designed to last 

approximately one hour. The aim of the interviews was to understand providers’ perspective on 

the health services available to people living with diabetes, and how MSD benefited people from 

additional services. Focus groups were aimed towards capturing participants’ experience with 

MSD and the health services available to them. Direct content analysis was used to code and 

extract themes from the data.[61] An initial reading of the data was conducted by the lead coder 

to identify all data related to mental health in relation to the MSD intervention and services 

available. These extractions were then coded into sections based on the initial reading. The 

second coder subsequently read all data and agreement was reached on the codebook. Codes 

were then categorized, and themes were created in an iterative process through understanding 

relationships between categories, identification of similar experiences, and determining patterns. 

Findings across sources were complementary and validated results.  
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CHAPTER 4 

SCALING A DIABETES SELF-MANAGEMENT INTERVENTION IN A MEXICAN 

REGIONAL HEALTH SYSTEM: MIXED METHODS 

Given the plethora of pathways for scale-up developed in recent years, it is essential to 

select a scale-up strategy that is evidence-based and scientifically rigorous, but also suitable for 

the needs of partners and trajectory of the program or intervention.[62] The Institute for 

Healthcare Improvement (IHI) Framework for Going to Full Scale was utilized to assess the 

MSD intervention within the trajectory of scale-up.[63] The IHI Framework has been utilized in 

lower-middle income countries (LMIC) countries to scale-up interventions and programs across 

health systems nationwide.[63] The framework insists that scale-up should be understood within 

four chronological stages: set-up, develop the scalable unit, test of scale-up, go to full scale.[63] 

Acknowledging the original testing of the intervention within health centers and the continued 

partnership with the Sonoran Ministry of Health as the set up stage, the research team identified 

the need to develop the scalable unit.[9,63] 

IHI Framework identifies this stage as a crucial time to communicate the importance of 

the intervention to leadership, establish the infrastructure, and create learning systems to vet 

innovative strategies through testing.[63] Given the need for communication, infrastructure, and 

innovation, the research team developed a scale-up approach grounded in the Social Ecological 

Model (SEM) to test within Jurisdiction VI.[64] Addressing multiple ecological levels was 

central to scaling up MSD within the regional health system among an array of stakeholders.[65] 

The SEM has been found to be a productive model for framing roles of stakeholders within a 

CVD prevention intervention in the US-Mexico border, specifically when engaging government 

institutions within the process.[66] The model provides a context to understanding and dissecting 
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dynamic social-professional relationships that exist between stakeholders at various levels—

intrapersonal (patients), organizational (facilitators, health center directors), policy level 

(regional office staff, Jurisdiction VI director).[67] 

Additionally, the social ecological approach to understanding the power dynamics at 

work within existing social systems has been extensively used within implementation science 

and among health researchers across the globe.[68, 69] Given the emphasis of the SEM on 

engaging stakeholders from different ecological levels, the investigators established a scale-up 

approach in collaboration with the health centers, jurisdictional leadership, and the Ministry of 

Health.[64, 65] The strategies to the approach included create a continuous stream of 

communication between the different GAMs and the regional office, designate a coordinator to 

identify needs and advocate for infrastructure for the intervention, and consistently learn and 

adapt from the scale-up process throughout its implementation.  

As seen in Figure 3.1, the ecological approach to scale-up involved creating foundational 

infrastructure by training various stakeholders from distinct levels on the MSD intervention and 

the implementation process during scale-up. Jurisdictional, health center, GAM leadership, and 

community members were invited to provide varying perspectives and feedback during the 

training. The 6-hour one-day MSD training addressed the following topics within the context of 

implementation:  

1) T2DM and CVD risk factors 

2) Education on the role of support groups in improving disease management, promoting 

sustainable change, preventing complications, and assisting to address barriers and access to 

care 
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3) Lifestyle changes and education related to nutrition and physical activity that promote 

secondary prevention  

4) Interactive learning strategies  

5) Building self-efficacy for facilitators  

6) Potential implementation facilitators and barriers  

Figure 4.1 Ecological Scale-up Approach 

All five GAMs within four health centers in the jurisdiction were included. A designated 

implementation coordinator supported facilitators with sessions during the implementation of the 

MSD intervention at all sites. This coordinator was also responsible for managing 

communication between the regional office and each GAM at health centers, as well as 

 Regional Health System 
Stakeholders 

Health Center Directors Community Members 

Health Center Staff 

MSD Intervention and Implementation training for all stakeholders 

P. Penasco  

San Luis RC-A 

San Luis RC-B 

L. B. Sanchez 

Sonoyta 

Implementation across 
health centers 

Support from 
implementation 

coordinator 

Support from 
health center 

staff and 
directors 

Jurisdiction VI leadership support and communication throughout 
implementation process 
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advocating for any necessary resources needed by facilitators. Additionally, facilitators received 

direct support from the health center staff such as other nurses, doctors, and directors.  

Investigators used biological and behavior measures associated with CVD risk to ensure 

beneficence for participants, and comprehensive implementation fidelity (IF) measures to 

understand and assess the scale-up process across the entire system through the implementation 

process. Specifically, the Carroll et al. framework for IF was utilized because of the 

comprehensive approach that assisted investigators in assessing scale-up across the health 

system.[70] The following IF adherence measures and adapted moderators were assessed: 

coverage, duration, frequency, content, intervention complexity, strategies to facilitating 

implementation, quality of delivery, and participant responsiveness.[70]  

Eligibility, Demographics, Biological, and Behavioral Measures  

Two Spanish-speaking trained clinical researchers collected baseline demographics and 

biological measures following informed consent and prior to the first session by every 

participant. Participants were required to be a diagnosed with T2DM from their provider. 

Demographic questions included gender, income level (US$ per month) , age, health coverage, 

length of membership within the GAM. The biological measures taken at baseline and post-

intervention, included glycated hemoglobin (HbA1c), blood pressure (mmHg), and body mass 

index (BMI) calculated from height and weight measurements. In addition, two questions, 

measured sugar-sweetened beverage consumption and sedentary time at both time points. 

Participant consent and data collection was conducted under protocol approved by the University 

of Arizona Institutional IRB.  

Statistical Analysis  
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Data analysis was conducted using Stata version 16.0 (StataCorp, College Station, 

Texas).[71] Proportions were calculated for categorical data, as well as means and standard 

deviations for continuous data. Descriptive statistics were calculated for baseline demographic 

variables. To compare baseline to post-intervention mean differences, the paired t-test 

was used with the pre/post measures taken from participants that completed the intervention. The 

paired t-test and chi-square test of association were conducted to assess baseline differences 

between participants that completed the intervention with those who dropped.  

Implementation Fidelity 

Coverage, duration, frequency, and content were measured in order to assess adherence 

to the MSD intervention.[70] All measures were evaluated at an aggregate level in order to 

assess implementation fidelity within the entire regional health system of the Jurisdiction VI. As 

seen in Table 4.1, coverage and frequency were measured using facilitator-reported completion 

rates among all participants and overall attendance. Completion rate was defined as participants 

who attended a minimum of 11 sessions, including the first and final session. Duration and 

content were measured using approximately 30% of randomly selected sessions (2, 4, 8, 12). 

Facilitators self-reported start and end time points for each selected session, and the mean time 

was calculated across all groups for each session. Content was measured using a self-reported 

content checklist. For each randomly selected session, facilitators checked if the GAM 

completed overarching activities. For each activity completed they received a score of one, or 

zero for noncompletion, in total each session has 6 overarching activities. The totals were used to 

calculate a content score.  

Various methods were used to assess moderators to IF. Intervention complexity, 

strategies to facilitating implementation, and quality of delivery were initially assessed and 
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addressed through the training for Jurisdiction VI stakeholders.[70] During the training, 

participants were given baseline/post-training assessments to gauge knowledge on the 

intervention and corresponding theoretical frameworks, as well as their self-efficacy on their 

ability to facilitate and implement MSD. Session observations conducted during session 1, 7, 8, 

and 13 by the principal investigator (BA) and field notes taken throughout the intervention were 

used to assess all moderators. Field notes and session observations have been proven critical 

components to assessing implementation processes and dynamics in previous studies.[72-74] 

Participant responsiveness was additionally assessed through an open-ended exit question 

inquiring about their overall experience with the intervention with additional probing conducted 

by the interviewer for short responses. All participant responses, field notes, and session 

observations were analyzed using direct content analysis with support by NVivo 12 software.[75, 

76] In addition, Standards for Reporting Implementation Studies: the StaRI checklist for 

completion was used a guideline to transparently report on the study in its entirety.[77]  

 
Table 4.1  Implementation Fidelity Measures and Assessments  
 
IF Component                  Measures and Assessments 
Adherence 
Coverage 
and Frequency 

• Completion rate of intervention 

Duration • Randomly selected sessions - mean time 

Content • Content scores- calculated from checklists on the six 
overarching activities completed 

Moderators 

Intervention 
complexity 

• Baseline/post-training assessment of Jurisdiction VI 
stakeholders  

• Field notes and session observations 
Strategies to 
facilitate 
implementation 

• Baseline/post-training assessment of Jurisdiction VI 
stakeholders  

• Field notes and session observations 

Quality of delivery • Baseline/post-training assessment of Jurisdiction VI 
stakeholders  
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• Field notes and session observations 

Participant 
responsiveness 

• Field notes and session observations  
• Post-intervention open-ended question 

 
 



 

 41 

CHAPTER 5 

MENTAL HEALTH AND DIABETES SELF-MANAGEMENT: FINDINGS 

Overall 57 stakeholders’ perspectives were assessed for this qualitative study.  Twelve 

health center staff and all four center directors participated in the interviews, equally representing 

all regions. In total 41 MSD participants involved in the focus groups across all four health 

centers. The majority of participants were women (63%), and the largest number of participants 

were from the Central region health center, followed by West, South, and North.  

 
Table 5.1 Study Participants (n=57) 
 
Characteristic  Number of 

Participants (%) 
Total Participants   
   Health Center Directors 4 (7) 
   Medical Doctors 4 (7) 
   Nurses 6 (11) 
   Community Health Workers 2 (4) 
   MSD Participants 41 (71) 
Gender 
   Men 21 (37) 
   Women 36 (63) 
Region   
   North 12 (21) 
   West 15 (26) 
   Central 17 (30) 
   South 13 (23) 
 
Self-Efficacy 

MSD participants consistently emphasized the tools and knowledge they gained from the 

intervention, which for many translated to better emotional health and an ability to manage their 

chronic disease. Many participants understood emotional health, wellness, and overall outlook to 

be connected to mental health and diabetes self-management.  
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“I have learned that I have to eat small portions, do exercise and well, and well emotions, 

many times we cannot control them, but it is about controlling your emotions and right now I 

feel good, I learned to take care of myself.”   

-MSD Participant, woman 

They felt an increase in self-efficacy to manage their diabetes through a better understanding of 

nutrition and physical activity, which they felt was learned in a positive environment. The 

experience in turn helped participants deal with stressors they faced in their personal lives.  

“I liked it a lot because every time I would come I would de-stress because I am the main 

provider in my home, and all I do is work, all work. The day that I came here, I waited 

anxiously, but I learned a lot, how to read food labels because they taught us, lots of 

exercises, so, so we could felt better without needing to leave the home. I walk a lot outside 

but the exercises, well how do I put it, are easy and great to do at home…truth is that every 

time I came here it was like a break, I felt comfortable because it was all things that 

benefitted my health and we learned a lot. We connected, made friends, danced, and enjoyed 

ourselves…everything.” 

-MSD Participant, woman 

Health center staff also witnessed the increase in self-efficacy through the motivation MSD 

participants demonstrated during the intervention. As a result, an improvement on the mental 

health state of several participants was observed. 

“She was in a total depressive state and it changed her (the intervention), I saw her shine 

being in the GAM, and she was happy to participate. The nurse, the doctor, dietitians that 

would come, also the psychologist—I believe it motivated the participants receiving this 

personalized service and curriculum, all of them.” 
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-Doctor, woman 

Social Support 

The support group structure of GAMs and the interactive dialogues facilitated through the MSD 

intervention assisted in establishing social bonds between participants. The social bonds grew 

outside of the clinic setting and continued after official GAM meetings.  

“…what they found in the group was a comradery. After finishing Meta Salud Diabetes, they 

found a family and lots of support, in fact, they leave the meetings at 11 and after, go to 

someone’s house and they socialize.”  

-Nurse, women 

Participants also noted that the MSD intervention helped facilitate a familial environment in the 

group, and established a social group that people actually used, particularly when other support 

systems were difficult to access due to economic constraints.  

“We are a family, we have become a family, I am more with them, I tell them more about my 

life than my brothers, because they live far and gasoline is expensive, so I use this space and 

see them as my family. They invite me to eat, we visit each other’s homes.”  

-MSD Participant, man 

Growth in social support was a driver for alleviating depressive symptoms among many 

participants. It assisted people in expressing their emotions and creating a dialogue concerning 

issues they were encountering.  

“I have seen that being in the GAM group helps a lot, it helps people who arrive sad, 

depressed, somber, not wanting to speak. And the same people now seem very motivated and 

keep coming. Speaking with people helps relax them. In fact, my friend here, when she 



 

 44 

arrived she looked very serious and would not speak, but now little by little she is opening up 

and keeps coming.” 

-MSD Participant, man 

Family Involvement 

The need to integrate family members into diabetic care, particularly mental health, was apparent 

throughout participant focus groups. There was an evident need to involve family members into 

their self-management to explain not only the physiological, but psychological changes people 

may experience related to their chronic disease.  

“Yes, the problem is that sometimes the physical and emotional changes of people with 

diabetes is very apparent, but the family sometimes does not understand. It is not that I don’t 

like meat, I just cannot eat red meat. They do not know that I do not have balanced sugar 

levels, and that cells in my body are not able to absorb sugars because of things like meat. 

Like Gabriela said, sometimes I am not in the mood, I do not have motivation, it’s the 

depression in diabetics, it’s very incomprehensible for families.” 

-MSD Participant, man 

Participants recognized the MSD intervention as an opportunity to integrate family members into 

their diabetes care and support them in establishing healthy behavioral habits.  

“I would like to see in the program, I don’t know, a meeting with our families where we talk 

about the importance of supporting diabetics. Maybe it would a meeting where we invite 

family members to familiarize themselves with the importance of supporting people because 

that is what we were taught, that our family should support our diet and physical activities. 

These are people that are sick and need a treatment, but the family do not see it that way.” 

-MSD Participant, woman 
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Integration of Mental Health and Diabetes Management 

Health center leadership were aware of the need to address mental health among their patients 

and the contribution of MSD to participant well-being. One director explained how the MSD 

intervention assisted staff and GAM participants in specifically better integrating mental health 

and diabetes control, but the need to do more.  

“We have detected many sick people, that are alone, and are suffering, and that’s why I 

consider that now GAM helps people, it helps with adherence to treatment, which is very 

important, no? I also believe there should be more integration of diabetic patients into 

behavioral services, no? Psychiatry, or more, I just think there is more determinants of 

health.” 

-Health Center Director, man 

Health center personnel also stated a need to work with participants and establish strong 

relationships to identify mental health issues and better coordinate into diabetes care.  

“It makes them depressed, it makes them anxious…well, I just don’t go and see the 

degenerative chronic issue, but also I want to see that they have emotional tranquility, and 

little by little I want to see that they are trust in me, that way we can create a good treatment 

that considers emotional health.” 

-Health Center Director, man  

In addition, health center staff expressed a need to prioritize mental health services as an 

essential part of the primary and coordinated care provided to people living with diabetes. 

“We are a healthcare institution. So we should be providing services in all areas, staff: 

psychologists, dietitians, physical trainers, etc…but as I have said for a while now there is a 

problem with our situation, obstacles—there is little support from administrators….what we 



 

 46 

need here is to have staff, trained (health) professionals in their area of expertise…to provide 

care to the patients on a consistent basis.” 

-Nurse, woman  
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CHAPTER 6 

SCALING A DIABETES SELF-MANAGEMENT INTERVENTION IN A MEXICAN 

REGIONAL HEALTH SYSTEM: FINDINGS 

A total of 72 participants enrolled in the study in all five groups located within the four 

health centers. The majority of participants identified as female (74%), and the average age was 

59 years (SD: ±11). Over 50% of participants monthly income was  US$206, while 25% of 

participants were below the Mexican poverty monthly income threshold of US$102. 

Approximately 51% of participants had been a member of the GAM for over a year or more, and 

87.5% were covered by Seguro Popular program. As seen in Figure 6.1, a total of 72% oe 52 

tota participants  completed the intervention. 

 
Figure 6.1 Overall Intervention Attendance (n=72) 
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As seen in Table 6.1, HbA1c decreased significantly from 7.12% (SD= 1.78) at baseline 

to 6.49% (SD= 1.30) post-intervention among participants who completed the 13 weeks 

(p=0.039). Sugar-sweetened beverage consumption also decreased from 6.71 cups (SD= 7.95) to 

3.76 cups (SD= 6.11) per week (p=0.038). Additionally, there was a decrease in BMI, systolic 

blood pressure, diastolic blood pressure, and average sedentary time; however, these changes 

were not statistically significant. 

 
Table 6.1 Behavioral and Biological Outcomes (n=52) 
 

Measure Baseline  
Mean 

Post-Intervention  
Mean 

Difference 
(Standard 
Error) 

p-value 

HbA1c (%) 7.12 ± 1.78 6.49 ±  1.30 .63 (.30) .039* 
BMI (kg/m2 ) 31.89 ±  5.09 31.73 ±  4.99 .16 (.98) .869 
Systolic Blood Pressure 
(mmHg) 139.59 ± 3.10 133.5 ± 2.48 6.17 (3.97) .123 

Diastolic Blood Pressure 
(mmHg) 82.55 ± 1.55 81.04 ± 7.63 1.52 (1.88) .421 

Average Sedentary Time (total 
minutes in a day) 239.8  ± 191.18 222.69 ± 170.05 17.10 (35.79) .634 

Sugar-Sweetened Beverage 
Consumption  
(# of 250ml cups per week) 

6.71 ± 7.95 3.76 ± 6.11 2.94 (1.4) .038* 

 
Training among Jurisdiction VI stakeholders  

A total of 19 individuals from Jurisdiction VI attended the MSD implementation training. 

The participants identified with the following professions or roles within the health system: 8 as 

nurses; 3 as doctors; 4 as community members/did not identify; 1 each of the following dietitian, 

psychologist, physical activity coordinator, and health administrator. Participants represented 

various stakeholders at various ecological levels involved with implementing the MSD within 

the regional health system.  
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As seen in Table 6.2, participants had an increased knowledge surrounding the 

intervention structure and curriculum with a mean change of 1.53 (SE = .34) when comparing 

baseline to post-training assessment. Additionally, an increased understanding of theories and 

framework that format GAMs was observed with a mean change of 1.37 (SE =.35) among the 

trained participants. Self-efficacy also increased among participants after the training, 

specifically the stakeholders felt better able to facilitate the MSD sessions in an interactive and 

participatory manner with a mean change of 1.10 (SE = .31) from baseline. Participants self-

efficacy to addressing barriers and facilitators to implementing MSD also increased with a mean 

change of 1.22 (SE = 1.22). 

 
Table 6.2 Mean Changes: MSD training (n=19) 
 
Training 
Objective 

Baseline 
(SD) 

Mean 
change 
(SE) 

95% 
Confidence 
Intervals 

p-value 

Knowledge     
MSD intervention 
structure and 
curriculum 

2.53 
(1.12) 

1.53 (.34) (.84, 2.21) <.001 

Theories and 
frameworks used to 
format GAMs  

2.68 
(1.06) 

1.37 (.35) (.66, 2.07) <.001 

Self-efficacy     
Facilitate the MSD 
sessions in an 
interactive and 
participatory manner  

3.37 
(1.21) 

1.10 (.31) (.47, 1.73) 
 

.001 

Address barriers and 
facilitators to 
implementing MSD 

3 (1.29) 1.22 (.37) (.48, 1.96) .002 

  
  As seen in Table 6.3, the randomly selected sessions overall mean time was 162.8 

minutes (SD = 48.73). The large values of standard deviation indicate variation between the time 

taken to conduct each session by the groups. Overall, the content score (measurement used to 
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indicate the completion of the intervention curriculum) across groups was 5.35 (SD=.67) with 

maximum possible being 6.0.  The lowest overall mean content score across sessions was 5 

(SD=1.0) for session 8 and the highest 5.6 (SD=.55) for session 12. As seen in Table 6.3 the 

session with the lowest duration time also contained the lowest coverage score. Conversely, the 

session with the highest duration time contained the coverage scores closest to the maximum 

score of 6. These values indicate sessions with longer mean durations had higher content scores, 

and therefore increased exposure to intervention for participants.  Mean duration times indicated 

that the intervention sessions took significantly longer [between 35.5-54.8 minutes] than the 

prescribed 120 minutes time in the intervention curriculum.  

 
Table 6.3 Duration and Content Scores  (n=5) 
 

Session 
Number 

Mean Duration 
Minutes 

Mean Content Scores 
Range 0-6 

2 155.2 (52.95) 5.4 (.55) 

4 161.6 (32.75) 5.4 (.55) 

8 159.6 (60.95) 5 (1) 
12 174.8 (58.5) 5.6 (.55) 

Overall 162.8 (48.73) 5.35 (.67) 

 ( ) – Standard Deviation for mean value 
 
Assessing and Addressing Moderators  

Intervention complexity, strategies to facilitate implementation, and quality of delivery 

were initially addressed primarily through the training on intervention structure/objectives and 

interactive role-play scenarios. According to field notes and session observations, the 

implementation coordinator assisted on several occasions for clarifying any questions or 

confusion on the intervention to stakeholders and problem-solving barriers to implementation. 

Two consistent barriers to implementation were securing space and resources for conducting 
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each session. The implementation coordinator indicated that stakeholders and other health 

professionals within the health center assisted in facilitating the session, and providing additional 

resources such as office supplies, drinking water for participants, and measuring weight or blood 

pressure for participants. Given the health center directors and regional director’s investment in 

the intervention, the majority of the health center staff and stakeholders from the Jurisdiction VI 

office actively engaged in implementing the intervention.  

However, the issue of space tended to be more difficult to address given competing 

programs and health services within the health center. One health center consistently excluded 

physical activities during sessions because it was not possible to conduct with the limited space 

available. In addition, the implementation coordinator was motivated to assist with the sessions 

in order to ensure consistency to gain federal accreditation of three GAMs in the jurisdiction 

from the federal government. One additional barrier to implementation of the intervention was 

the facilitators feeling overwhelmed by the responsibilities of leading each session. Lastly, the 

implementation coordinator was central to facilitating implementation by establishing 

communication between facilitators and the regional offices, which contributed to the 

deconstruction of the traditional hierarchical chain of commander system for programs. The 

coordinator was able to communicate the needs of facilitators at the local level to the central 

regional office, and in turn resources research GAMs more quickly. Overall, the implementation 

coordinator was motivated to facilitate implementation in order to gain federal accreditation for 

the GAMs in Jurisdiction VI.  

In terms of quality of delivery, most facilitators were able to actively engage participants 

with the intervention curriculum and obtain additional assistance from other health personnel at 

centers on various health topics related to T2DM. All health centers directors were present in at 



 

 52 

least one of the sessions, and field notes indicated that health directors provided support in terms 

of protected time and resources for the groups, such as paper supplies, glucometers with test 

strips, and drinking water for session. Feedback was provided after session observations to 

facilitators to enhance quality of delivery. In general, facilitators appreciated the independence 

and protected time dedicated to preparing for the intervention, which they believe helped 

improve the quality of delivery and motivated them to lead the sessions in an interactive manner. 

In addition, facilitators’ strong social relationships tended to result in increased participation and 

self-efficacy as observed by investigators during sessions. The social cohesion and 

connectedness contributed to participants delving into more personal topics that reflected their 

lived experiences of people living with T2DM, particularly related to lacking resources or 

support. 

Based on session observations and field notes, participant’s responsiveness was reported 

as interactive and engaged during the intervention. Additionally, responses from exit questions 

indicated that participants felt they gained more energy to engage in healthy behaviors, increased 

social interaction to share experiences, and knowledge surrounding their health status. In terms 

of gained energy, one participant stated, “It has been good because I have been able to be more 

active and do more exercise.” Other participants also indicated they had more energy to engage 

in daily activities related to domestic and professional work. Participants additionally enjoyed 

the increased social interactions and knowledge surrounding their health status, as stated by one 

participant, “I have learned a lot about diabetes and how to live with the disease, and I learned 

that I was misinformed and now also I have been able to interact with others about my 

experiences.” Similarly, another participant mentioned more interaction with health 

professionals, “I have felt great! I really like it I haven't missed a session. I like the lessons about 
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diabetes, it is a beautiful program that teaches us about ourselves and connects us to the nurse.” 

Overall, participants expressed positive responses when explaining their experience with MSD, 

and felt it facilitated lifestyle change.  
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CHAPTER 7 

DISCUSSION 

The following chapter will discussion the findings from both Chapters 5 and 6, as well as 

limitation to each study. In addition, the results will be contextualized within Mexican health 

system and health centers in which the intervention was implemented.  

Mental Health and MSD 

The MSD intervention provides interactive educational resource to foster low-cost and 

sustainable diabetes self-management. A central component to this curriculum is addressing the 

various mental health issues people living with diabetes face, while promoting protective factors 

that further prevent diabetes complications all within a low-income context. Improved mental 

health among people living with diabetes increases adherence to treatment, promotes healthy 

habits, and improves overall physiological health.[78] This qualitative study sought to better 

understand the specific ways in which MSD benefitted the mental health of participants while 

understanding mental health related opportunities for improvement. Results from the study 

demonstrated the interpersonal, intrapersonal, organizational benefits, but also identified 

opportunities improve through better integration of family members and mental health 

professionals.  

MSD participants and health center staff described greater self-efficacy related to 

diabetes management, which contributed to improved mental health particularly among those 

experiencing depression and anxiety. Self-efficacy was described as an increase in knowledge 

and empowerment needed to implement the healthy habits into their lifestyle. Social support was 

a major interpersonal benefit stated by participants and health staff throughout interviews and 

focus groups. The social bonds created among group members addressed mental health issues 
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among participants related to isolation due to financial constraints and provided a space to 

express their struggles with the chronic disease. Increased social support is a benefit in a number 

of diabetes care and self-management interventions that emphasize the role of peers in providing 

emotional support and dealing with depression.[79, 80] Social support and self-efficacy are 

related constructs in addressing mental health issues. In a study among low-income people living 

with diabetes, social support was positively correlated with self-efficacy, which in turn 

demonstrated decreases in depressive symptoms and an increase in adherence to diabetes 

management.[81] Given the evidence surrounding their linkage and influence on mental health, it 

is clear that fostering both within MSD intervention contributes to the ability of low-income 

participants to address psychological complications associated with diabetes.  

While peer social support was clearly a defined benefit, participants also reported that the 

MSD intervention was an opportunity to increase family members’ understanding of the 

experience of living with diabetes. As several participants voiced, family members have a strong 

influence on their health behaviors and mental health; involving them in the intervention would 

better ensure the prioritization of lifestyle changes in the home that support improved mental 

health outcomes. Family involvement is supported by the literature and indicates that it affords 

an additional opportunity for emotional support, as well as companionship.[82] Future MSD 

intervention efforts should explore opportunities to involve family members during interactive 

activities, as well as develop strategies to share information. This will ensure mental health 

benefits are continued, but also enhanced through targeting more social determinants.  

Health center staff and leadership also felt that participants benefited from the integration 

of mental health topics into diabetes management. The MSD curriculum addresses various 
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mental health topics throughout the intervention, which in effect assisted staff with promoting 

protective behaviors against mental health issues.  

This integration allowed staff to approach diabetes care in a holistic process that accounts 

for not only physiological, but psychological complications as well. While the process also 

facilitated the integration of mental health topics, it simultaneously identified gaps in mental 

health services and a need for increased access to mental healthcare professionals during the 

MSD implementation process. The results indicated an overall lack of mental health services 

within health centers, specifically the absence of trained mental health professionals involved in 

diabetes care. Holistic approaches to diabetes management that include not only mental health 

services, but also addressing various social determinants of health, are necessary to provide 

adequate care to low-income populations living with diabetes. 

Limitations and strengths of the study 

There were limitations to this qualitative study related to the numbers of MSD 

participants reached, which limited the topics covered. The number of participants reach was 

smaller total number of participants who completed the intervention cross the state. This makes 

the data less generalizable to all participants and limited the number of topics covered by 

participants. A focus group setting may have also influence topics discussed and opinions, given 

group dynamics limit the expression of unpopular beliefs. However, investigators did attempt to 

gain diverse more generalizable perspectives by selecting health centers in distinct areas of the 

state. In addition, focus groups were part of intensive case studies conducted at the four sites, and 

limited funding did allow for additional focus groups or interviews.  

The primary strengths of the study were related to data collection from various 

stakeholders throughout the state and various position within health centers, which facilitated a 
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reach beyond the perspective of a single group. This reach is critical to understanding 

improvements necessary and feasible within the entire health system structure. In addition, it 

provided perspectives that are not traditionally used when understanding benefits for participants 

within interventions. 

Scaling MSD 

Mexico is currently facing an epidemic crisis related to NCDs, and every level of 

government in the country must continue to explore innovative solutions. Evidence-based 

programs and interventions are part of the answer; however, research is needed to build 

knowledge around strategies and pathways for implementation.[62] In developing and testing a 

regional health system as a scalable unit, the investigators hope to contribute to the evidence 

surrounding these strategies and pathways. The results of the test have provided substantial 

information to build upon future scale-up efforts of MSD. All 13 weekly sessions were 

successfully implemented in the five GAMs within Jurisdiction VI regional health system, with 

minimal assistance from research staff or investigators. Adherence measures indicated an initial 

drop in participation due the exclusive use of health services provided during baseline 

measurements; however, patient involvement was steadily sustained over time. The mean 

duration for randomly selected sessions exceeded the allotted intervention time of two hours. 

Mean content scores overall demonstrated adherence to curriculum, however, as indicated by 

moderators—certain groups decreased the overall mean of sessions by withdrawing the entire 

physical activity portion, an undesirable solution Overall, adherence demonstrated strong fidelity 

to the intervention, but future efforts should focus on adaptability of the MSD intervention and 

options groups with time constraint issues. 
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The ecological approach specifically helped ensure adherence to the intervention by 

fostering egalitarian power dynamics by fostering communication and breaking down the strict 

chain of command decision-making processes across the ecological levels of the health system. 

The implementation coordinator facilitated communication between levels to ensure 

implementation was achieved — in effect increasing collaboration between health staff, 

resources for facilitators, and support throughout the jurisdiction for the GAMs and intervention. 

As a result, it deconstructed some of the rigid top-down power structures that exist within a 

Mexican regional health system through connecting facilitators directly to the regional health 

office. This approach and the implementation fidelity assessment also aided researchers and 

jurisdiction leadership in understanding consistent barriers faced by centers, various 

stakeholders’ motivations for scaling the intervention, and the overall structures needed for 

learning systems. 

The implementation coordinator was a valuable resource in scaling the intervention 

within the regional health system because of the lines of communication and resources 

established between various stakeholders. Identifying a skilled health professional, with previous 

experience working in health centers and the regional health office, assisted in the 

implementation process in various ways. As noted in assessing several of the moderators, the 

implementation coordinator assisted in problem solving such as helping in facilitating sessions, 

but also advocating for resources; resources that were readily available, and more easily 

facilitated sessions. Health centers staff are overburdened with other responsibilities such as 

implementing and providing new health services, which ultimately leave staff limited time to 

prepare and facilitate sessions. However, the presence of the implementation coordinator and 

weekly check-ins on progress ensured that staff had sufficient time to prepare for and conduct 
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each session. This positioned the coordinator to be an advocate for the needs of health center 

staff and ensure proper implementation of the intervention. The implementation coordinator also 

was an important component of understanding adaptability of the intervention. He was able to 

work with health centers to protect fidelity of the intervention, but also ensured the centers had 

the capacity and the resources to conduct each session. This translated to adapting the 

intervention at times, such stepping in as the health expert for the session, modifying activities 

for participants’ abilities and available resources, or working to find adequate spaces.  

The adaptation strategies mentioned above also helped to identify consistent barriers 

faced by health centers during scale-up such as finding adequate facilitators to conduct the 

intervention. Competing programs were constantly being implemented, particularly with larger 

health centers, which resulted in time constraints to conduct each session. This added to a limited 

ability of facilitators to adapt and prepare rooms according to the session activities. This 

identified a need to build-in flexible activities according to the space and time allotted for 

sessions. Additional resources were also an issue, such as obtaining medical supplies for self-

management activities (i.e.-blood pressure checks and glucometers strips), however, in several 

instances, nurses received the resources from health center directors or through working with 

participants.  Lastly, there were issues with facilitators feeling overwhelmed by the 

responsibilities of leading the intervention at their respective health centers, in addition to their 

existing commitments at the health center. While other health center staff did provide assistance 

with facilitation, in the future, scale-up efforts should conceptualize implementation strategies 

which support health center facilitators.  

In spite of the increased workload, there was still a high level of motivation in the 

implementation of the intervention. Facilitators expressed determination to provide a high-
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quality session every week to participants, which in turn fostered better interactive activities and 

increased participation. The strong social relationships with participants provided insight to 

facilitators’ commitment to provide engaging sessions. Therefore, it became a cyclical process 

where strong foundational social relationships between participants and facilitators resulted in 

higher quality sessions, and subsequently more engagement. Strong social relationships with 

participants should be emphasized as scale-up efforts continue in other health systems. At the 

organizational level, motivation was related to a desire to achieve federal accreditation of the 

GAMs. Federal accreditation is dependent on several factors, such as number of members, 

programmatic structure, biological and anthropometric measures recorded, provided by MSD and 

contributed to report generation. The regional office was motivated to certify their GAMs to 

receive increased funding for groups delineated in the federal programmatic guidelines, 

therefore, consistently communicating the urgency to hold weekly sessions and production of 

report to the leadership. [7] This in turn created a level of accountability for facilitators to hold 

weekly sessions and ensure participants were present. Overall, motivations captured through the 

moderator assessments were central to understanding mechanisms and strategies within the 

system to utilize in propel and ensure intervention implementation.  

  The ecological perspective also greatly benefitted scale up efforts because of the learning 

systems embedded in the process. Consistent communication across ecological levels from 

participants, to facilitators and health centers directors, then to the regional health system office 

provided a continuous feedback and incorporation of recommendations during implementation. 

While the training for stakeholders and observational feedback provided to facilitators were more 

straight forward approaches to building in learning, continuous cross level communication 

facilitated through the implementation coordinator was a more flexible and equitable approach to 
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integrating learning systems. Researchers also found these learning systems to be reflective of 

the didactical learning methods central to MSD. Furthermore, these lines of communications 

enacted a learning system where lessons learned could be rapidly implemented from week to 

week, and resources could be provided by the health center directors or regional office. The 

regional implementation coordinator role was central to this multilevel approach because he was 

able to facilitate a learning system rooted in dialogue among stakeholders after the initial training 

and during the entire scale up process.  

Limitations  

While the intervention was scaled to GAMs within Jurisdiction VI, there were limitations 

to this study. Firstly, there was an initial drop-out among participants in the beginning of 

implementation. This may have been due to the perception of participants that they would be 

receiving health services exclusively. Future efforts should better gauge participants’ 

commitment to the 13-week intervention. Secondly, the limited number of participants in the 

study may limit the applicability to larger health systems. However, limited research resources 

did not allow for the research team to conduct the test in a larger health system.  
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CHAPTER 8 

CONCLUSION 

As the diabetes epidemic in Mexico evolves, the health care system must incorporate 

improved holistic approaches for preventive care.  Low-income people living with diabetes are a 

subpopulation in urgent need of health services, given their socio-economic constraints and 

limited treatment options. As seen from the qualitative study, MSD provides an opportunity to 

offer a diabetes self-management intervention to low-income individuals within health centers 

that promotes a holistic approach, inclusive of mental health topics. In addition, this dissertation 

provides evidence on a feasible approach to scaling the intervention that not only increases 

preventative services, but also improves communications among stakeholders. It does in an area 

of the US-Mexico border region that lacks several resources and infrastructure available to other 

health systems in Mexico. This speaks to the need to continue to expand research and 

opportunities to increase health services for populations in this area.  

Health System Implications 

The ecological approach to scale-up provided a comprehensive framework on which to 

test a scalable unit, and as a result a better understanding of the infrastructure and learning 

systems necessary to scale-up. As evident from our approach, it is critical to foster buy-in and 

build cohesion from stakeholders across ecological levels. This facilitates strong lines of 

communication and resource sharing, which in turn promotes participant adherence to the 

intervention. While this implies breaking down traditional hierarchical power dynamics within 

health systems, it is necessary to foster a communication and strong learning systems—one 

based on feedback processes, collective problem-solving, and rapid solution-based 

implementation strategies. The ecological approach also provided insight on the need to assess 
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adaptability of the intervention into diverse health center and system settings. However, it is also 

apparent that mental health services among people living with diabetes need to be better 

integrated in primary care and prevention during the implementation process.  

While the health system demonstrated success in scaling the intervention, there were also 

gaps identified in mental health services and an overall urgent need to provide more funding for 

health promotion as well prevention. Health center staff have limited resources to conduct 

diabetes self-management programs, and while MSD provided structured support, there is still 

issues with infrastructure, accessing trained mental health personnel, addressing multiple social 

determinants of health, and the burden of work-related responsibilities for health center staff. In 

order for MSD to be successful, there must be concurrent efforts to address these issues within 

the health system.    

Future Directions 

Scaling interventions, such as MSD, will continue to promote prevention efforts among 

people living diabetes, which is central to limited-resource settings like health centers in Mexico. 

However, these interventions should also assist health systems and providers in identifying 

opportunities to provide better preventive care and reduce the likelihood of complications. 

Research collaborations with government partners should further explore how health promotion, 

self-management programs, and overall care are influenced by multiple social determinants of 

health, which consistently arose throughout this dissertation. While these social determinants of 

health were considered within MSD development through its holistic approach, the health system 

itself does not appropriately address the determinants of health that influence community 

members’ behaviors, adherence, and overall self-management. In addition, health systems should 

be assessed to identify opportunities for resource-building and improvements in communication, 
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which can provide overall better care for their patients with diabetes. This can only be achieved 

through an active partnership between researchers, government partners, community members, 

and providers that advocates for the funding, prioritization, and institutionalization of preventive 

care  
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APPENDIX A 

MANUSCRIPT 1 

Non-communicable disease prevention in Mexico: Policies, programs, and regulations 

Abstract 

Non-communicable diseases (NCD), such as diabetes and cardiovascular disease, have 

become a leading cause of the death in Mexico. The federal government has addressed this issue 

through developing NCD prevention plans, regulations, and policies (PRPs) that seek to address 

social and environmental factors, which was led by the National Institute of Public Health and 

Ministry of Health in concert with various non-governmental organizations. This review aims to 

synthesize and summarize national NCD prevention PRPs addressing social and environmental 

factors passed from 2010 to 2016, and to assess the extent to which these efforts successfully 

addressed factors contributing to the epidemic. In total nine federal NCD prevention PRPs were 

identified from a scan that examined executive and legislative PRPs, which identified five 

documents. A scoping review was conducted for evaluation studies and reports corresponding to 

these PRPs.  The majority of PRPs focused on nutrition, specifically the access and promotion of 

food.  Studies and reports demonstrated that taxation on energy dense low-nutrient foods and 

sugar-sweetened beverages were the most effective. Other PRPs had various issues with 

implementation, mostly related to adherence and resources available. Overall, there lacked 

evidence of evaluative work on several NCD prevention PRPs, specifically assessing 

implementation and effectiveness. Additionally, PRPs did not sufficiently address integration of 

clinical, social, environmental approaches, and access to physical activity. While the Mexican 

federal government has taken the initial steps to address the multifactorial causes of NCD, firm 

political commitment and investment of significant resources are still needed. 
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Background 
 

In 2015, 71% of all deaths could be attributed to non-communicable diseases (NCDs) in 

the world (GHDx, 2017). This has become a recent public health crisis in low- and middle-

income countries, like Mexico where approximately 80% of all deaths in the same year were due 

to NCDs (GHDx, 2017).  This is a recent development for a middle-income country like Mexico, 

which previously focused on malnutrition and is  now addressing NCD and underlying factors of 

NCD such as overweight and obesity. (Kroker-Lobos et al., 2014). Mexico has experienced a 

rise in the prevalence of NCD in recent years; from 2006 to 2016 the national prevalence of 

diabetes mellitus increased by approximately 30.6%, from 7.2% to 9.4% (INSP and SSA, 2016). 

NCDs caused an estimated 493,000 deaths in 2015; diabetes mellitus and cardiovascular diseases 

caused almost half of these deaths, 93,800 and 150,000 respectively (WHO, 2016). Overweight 

and obesity are underlying factors to NCD related deaths in the country (Barquera et al., 2013a). 

In 2016, the estimated prevalence of overweight and obesity among adults 20 years or older was 

72.5% (INSP and SSA, 2016). This was a significant increase from 2006 when the reported 

prevalence was 69.7%, and 2000 when it was 61.8% (Barquera et al., 2013b). 

Health care costs associated with obesity-related NCDs are projected to reach US$ 1.2 

billion by 2030 and US$ 1.7 billion by 2050 in Mexico (Rtveladze et al., 2014). It is estimated 

that from 2008-2013, the Mexican Institute of Social Security (IMSS), the private sector 

employees health care provider, spent US$ 1.5 billion in direct hospitalization costs related to 

diabetes mellitus (Salas-Zapata et al., 2016). Long-term effects of obesity-related NCDs have 

also had significant costs for the government, such chronic kidney disease, which cost the 

Secretaria de Salud (Ministry of Health) US$8,966 per patient annually and IMSS US$9,091 

(Figueroa-Lara et al., 2016). Overall, health care service providers in Mexico are spending a 
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significant proportion of their health expenditure on the financial burden of NCD. In 2012, SSA 

and IMSS spent a total of 8% and 25% of total annual health expenditure on NCD, respectively 

(Figueroa-Lara et al., 2016). 

Aware of the enormous costs associated with NCDs and related risk factors, the Mexican 

government made several attempts to improve prevention efforts in clinical settings. One 

example is PrevenIMSS, a program developed to increase education, screening, and monitoring 

of NCDs among IMSS recipients  (Gutiérrez et al., 2006; Gutierrez et al., 2010). Also in 2008, 

the federal government created Specialized Medical Units for NCD (UNEMEs EC) in public 

hospitals and clinics to provide patients with an integrated clinical approach to NCD prevention 

and improve adherence to detection, education, and treatment (SSA, 2017a). While programs 

like PrevenIMSS and UNEMEs EC expanded clinically based preventive services, increases in 

the prevalence of NCD and its associated costs continued to escalate, calling for additional 

prevention programs, regulations, and policies (PRPs). Specifically, the federal government 

lacked PRPs that addressed contributing social and environmental factors, such as the 

overwhelming access and exposure to energy dense nutrient-low foods, lack of spaces/facilities 

for physical activity, and no nutritional standards for federal programs (Barquera et al., 2013a).  

It was particularly imperative for the legislative and executive branches to address, considering 

under Article 4 of the Constitution of the United Mexican States, the Ley General de Salud 

(General Health Law) establishes their responsibility in improving and prolonging the quality of 

life for every Mexican citizen through PRPs (CD, 2012; CD, 2017; SSA, 2017b; Parada, 2012)  

Addressing Social and Environmental Factors 

The growing threat of NCDs led the Ministry of Health, under the executive branch, in 

coordination with National Institute of Public Health (INSP), international health policy experts, 
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and non-governmental organizations, to create the National Agreement for Healthy Nutrition 

(ANSA) in 2010, a strategic plan to address social and environmental factors of NCDs (Barquera 

et al., 2013a; Latnovic and Rodriguez Cabrera, 2013). This agreement was also part of their 

international commitments to address the growing global pandemic (Barquera et al., 2013a; 

Latnovic and Rodriguez Cabrera, 2013). One such international commitment specifically calls 

for the reduction of premature deaths due to NCDs by 33% by the year 2030, which is under goal 

three of the United Nations Sustainable Development Goals (United Nations Development 

Programme, 2017).  

ANSA was created to address childhood overweight and obesity, and among adults to 

prevent the development of NCDs, specifically targeting social and environmental factors linked 

to both nutrition and physical activity (SSA, 2010). The PRPs proposed included: increasing 

accessibility to healthy foods by establishing nutritional standards in schools and federal 

programs; improving readability of nutrition labels; decreasing access to energy-dense low 

nutrient foods and sugar-sweetened beverages through taxes; and building new physical activity 

facilities (Basu et al., 2013). The subsequent National Strategy for the Prevention and Control of 

Overweight, Obesity, and Diabetes (ENPCSOD) was President Peña Nieto’s (2012-2018) 

response to the Mexican NCD crisis and a means to address many issues related to prevention 

and control of overweight and obesity. Many nutrition-focused PRPs first proposed by ANSA 

under the Calderon administration (2006-2012) were subsequently modified and adopted by 

ENPCSOD. (SSA, 2013a).  

The enactment of ANSA was the catalyst for a number of PRPs designed to influence 

environmental and social factors related to NCD prevention and related risk factors.  Given these 

efforts, there is value in understanding both the scope and effectiveness of NCD prevention PRPs 
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at the federal level after the release of ANSA. In order to monitor efforts, the present study aims 

seek to: (1) scan legislative and executive PRPs targeting social and environmental factors 

contributing to NCD; (2) conduct a scoping review on evaluative studies and reports 

corresponding to identified PRPs. This study will help provide a concise source of information 

regarding NCD prevention efforts for other low- and middle-income countries seeking to address 

the epidemic.  

Methods 

Aim I: Scan legislative and executive PRPs targeting social and environmental factors 

contributing to NCD.  

Step 1: Scanning federal PRPs. Cox’s (2014) plan for conducting a chronic disease policy scan 

was utilized and adapted for a Mexican context. We reviewed the federal initiatives, 

legislation, and scanned government websites (i.e. – el Diario Oficial de la Federación, 

Ministry of Health, Ministry of the Interior, Senate and Chamber of Deputies). We confirmed 

and supplemented this information with conversations and resources from four chronic disease 

expert partners, who have extensive experience working in Mexican policy evaluation and 

research at the federal level.  

Step 2: Identifying PRPs. All PRPs proposed post-ANSA had to meet the following criteria: (a) 

focused on the federal level and influencing the entire population; (b) aimed specifically at 

preventing NCD and related risk factors; (c) did not exclusively focus efforts on traditional 

clinical settings, and addressed environmental and social factors such as changing access to 

healthy foods through regulations, prohibiting certain foods from public spaces, etc.; (d) used 

clear language that targeted a specific sector, environment, or institution and provided 

regulatory support, ample resources, and/or financial incentives in promoting behaviors for 
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NCD prevention. Programs that exclusively provided health information (i.e.-printed materials) 

were not included due to the lack of active strategies.  

Objective II: Conduct a scoping review on evaluative studies and reports corresponding to 

identified PRPs.   

The scoping review was conducted from January 2017 to May 2017, and was guided by Arksey 

and O’Malley (2005) framework and other published work (Welsh et al., 2015; Vliet-Brown et 

al., 2017) taking the following steps:   

Step 1: Communicating with partners. Identified PRPs were discussed with chronic disease 

expert partners involved in policy to identify sources of evaluative work. Mexican experts 

recommended specific databases, including PubMed and Google Scholar. Internal evaluative 

memos or reports by government institutions were inaccessible or not available.  

Step 2: Scoping review of policy evaluation studies and reports. A scoping search was 

conducted for articles, grant/government reports, and other grey literature (dissertations, 

organizational memos, etc.) utilizing selected general terms, such as: chronic disease* OR non-

communicable disease*); AND Mexico; AND (national polic* OR polic*). The databases used 

were PAIS Index, PubMed, ScienceDirect, PyschINFO, PRISMA, Web of Science, and 

Google Scholar.  

Step 3: Initial Search.  The search included the following requirements: published in English or 

Spanish; published in 2010 or after; provided a summary or abstract about the article; 

addressed a Mexican context. Additionally to ensure rigor, we excluded studies if they derived 

from sources such as news reports or magazines. The searches yielded the following results: 

PAIS Index (191); PubMed (135); ScienceDirect (2,244); PsychINFO (62); PRISMA (50); 

Web of Science (90); Google Scholar (4,070). 
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Step 4: Examining articles. Of these 6,842 articles, we excluded those that did not contain all 

of the following: (a) referred to evaluating a PRPs that focused on NCD prevention; (b) 

summary of the PRP being evaluated; (c) description of evaluation objective and process. Only 

48 articles contained all three components, however the overwhelming majority of these 

articles were focused on evaluating clinical practices or insurance programs, and not PRPs 

focused on NCD prevention.  

Step 5: Articles evaluating the PRP. Five studies (one being a report) met the criteria as 

evaluating one of the federal PRPs. These results were then reviewed and discussed with 

Mexican experts.  

[Insert Figure 2- Summary of Scoping Review] 

Results 

Overview 

We identified 9 PRPs approved after 2010 that addressed environmental and social 

factors related to NCD and risk factors, and 5 evaluation studies. In Table 1, the PRPs are 

provided with their corresponding year passed, principle objective(s), summary of actions, the 

sector being targeted by the policy, and corresponding evaluation.     

From the 9 federal PRPs: 4 targeted private industry in some capacity, 2 were designated 

to care providers and research institutions, 2 increased regulations in public schools, and 1 was 

aimed at a social assistance program. PRPs addressing private industry overwhelmingly aimed to 

increase regulation on access and exposure to unhealthy foods; two focused on advertising and 

two on the accessibility to energy-dense low nutrient foods/sugar sweetened beverages. Public 

schools had regulations implemented related to advertisements and types of foods sold on 

campus. Additionally, the federal government encouraged increased collaboration by healthcare 
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providers and research institutions under two separate programs, and social welfare assistance 

was given regulatory nutrition standards to implement.  No NCD prevention PRPs could be 

identified that specifically and proactively targeted physical activity at a federal level with set 

criteria. 

Only five published articles described the evaluation of any component of the 9 federal 

NCD prevention PRPs. These five articles evaluated the following NCD prevention PRP 

components: advertisements to children on television; implementation of national guidelines in 

schools; sugar-sweetened beverage tax; low-nutrient energy dense food (i.e.- junk food) tax; 

front-of-package labeling system (Rincón-Gallardo Patiño et al., 2016; Monterrosa et al., 2015; 

Colchero et al., 2017; Batis et al., 2016; Carriedo et al., 2015). 

[Insert Table 1-NCD prevention PRPs addressing social and environmental factors] 

Focus on Nutrition 

Government efforts primarily on curbing access to energy dense low-nutrient foods and 

changing social norms around promotion of certain foods through PRPs. Implementation of 

policies varied as indicated by evaluations surrounding PRPs. 

As noted in Rincón-Gallardo Patiño et al., advertisement regulation has not been fully 

enforced on television, failing to safeguard children from being exposed to energy dense low-

nutrient food advertisements since its implementation in 2014 (Rincón-Gallardo Patiño et al., 

2016). According to the regulatory law, the Federal Commission for the Protection against 

Sanitary Risk is tasked with ensuring all foods advertised during child programming must meet 

established nutritional standards. (DOF, 2014b) The evaluative study found during child 

programming—foods with the highest calories and sugar content were advertised, and more than 

60% of foods advertised overall did not meet the nutritional standards (DOF, 2014b; Rincón-
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Gallardo Patiño et al., 2016). The study clearly demonstrates a lack of compliance with the 

regulation among both food and media companies, but also a failure by the federal government 

to effectively implement standards. However, it is important to recognize that internationally, 

several countries [such as the United Kingdom, Canada, and Australia] have also had problems 

with regulating the private sector or having them self-regulate in meeting similar standards (Buse 

et al., 2017). Both approaches have had major issues with administering control and conflicts of 

interest (Buse et al., 2017).  

An evaluation of the policy to curb advertisements of unhealthy foods and regulate their 

availability in schools was not found. Prior to implementation of the policy, a qualitative 

assessment on nutritional guidelines for public school was conducted through a national 

feedback collection process from multiple stakeholders [parents, citizen, academics, food 

industry] prior to implementation. Stakeholders had varying perspectives; on the one hand, most 

actors perceiving the policy as necessary to curb the obesity epidemic, particularly among 

children (Monterrosa et al., 2015). On the other hand, the food industry voiced concerns over 

lack of multilevel approaches, and placing an unfair amount of responsibility on their 

contributing role (Monterrosa et al., 2015). Clearly there was a tension between the majority of 

actors and the food industry prior to implementation, which could have contributed to an 

ineffective implementation of the program. Unfortunately, the evaluation for the public schools’ 

nutrition guidelines has to yet to be published. 

Similarly related to food access, the sugar sweetened beverage tax was aimed at curbing 

the consumption of beverages like soda, juices, and sports drinks among the Mexican population. 

This policy approach gained international attention and, perhaps for this reason, was more 

rigorously evaluated than other policy efforts [i.e.- nutritional guidelines in schools, television 
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advertisement regulations, etc.]. Evaluation demonstrates that the policy is effective when 

looking at the national consumption of sugar-sweetened beverages, from 2014-2015 there was 

over a 15% decrease in consumption (Colchero et al., 2017). The second tax on processed food 

or energy dense nutrient-poor foods also influenced consumption. In 2014 there was an estimated 

5.1% decrease in consumption when compared to the pre-tax era (Batis et al., 2016). These 

trends indicated that implementing these imposed taxes are effective in curbing Mexican 

consumption of unhealthy foods and beverages, and their effective implementation is evident in 

the results. This is particularly important and a priority considering the easy access to junk food 

and sugar sweetened beverages; areas in the country are even labeled as “food swamps” because 

of the overwhelming access (Bridle-Fitzpatrick, 2015).  

The availability and visibility of nutritional information on processed foods packaging is 

related to both healthy food access and promotion. The government utilized a front-of-package 

(FOP) labeling system allowing consumers to read with ease pertinent information (Carriedo et 

al., 2015). Many consumers found this FOP labeling system favorable in understanding nutrition 

contents of products (Carriedo et al., 2015). Currently, data related to the acceptability of FOP 

by Mexican consumers and how it may be influencing their health behaviors or purchases is 

being processed (Carriedo et al., 2015). However, initial stakeholder reports suggest consumers 

question the reliability of information on nutrition labels (Carriedo et al., 2015). Therefore, it is 

important to note many consumers may find the information helpful, but in certain circumstances 

may not actually trust the information. As a result, this may not influence their behavior when 

making decisions on food purchases. Overall while strong nutrition-related PRPs addressing 

social and environmental factors exist in terms of changing access and expose to energy dense 
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nutrient poor foods, there continues to be major issues concerning effective implementation, 

funding, and adherence.  

[Interest Table 2- Summary Results] 

Emphasis on Collaboration within NCD Prevention  

Efforts to approach NCD prevention and surveillance in a collaborative manner are the proposed 

objectives of two PRPs. This has led to the creation of the National Commission for the 

Prevention and Control of Non-communicable Diseases (CONACRO) and Mexican Observatory 

of Non-communicable Diseases (OMENT). However, when searching CONACRO, we found 

limited information regarding the work of the commission or strides made by the commission in 

recent years. Most of the information on CONACRO related exclusively to its creation and 

objectives set for by the government in preventing NCD. It is important to note the Calderon 

administration created CONACRO, thus its advancement may have been curtailed by executive 

change in office. OMENT, established under the subsequent Peña Nieto administration, has a 

website displaying on-going work and resources for institutions working towards NCD 

prevention and control (OMENT, 2017a). The limited information regarding the current work 

surrounding NCD prevention and control is mainly composed of a few research studies done in 

Mexico and globally (OMENT, 2017a). It does provide examples of educational materials 

available for prevention and control efforts, particularly focused on individual lifestyle changes 

for the general population (OMENT, 2017b).  However OMENT may also suffer from conflicts 

of interest, the advisory council’s most influential representatives are from the food and beverage 

industry, and exclude major national health institutes and consumer groups instrumental in the 

creation of ANSA (UK Health Forum, 2018). 
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Discussion 

The PRPs of the past six years are an approach to NCD prevention that can help better 

address the rising prevalence of NCDs in Mexico. We aimed to create a concise source of 

information surrounding these efforts through a PRP scan for both legislative and execute 

branches, and sought to provide a scoping review of corresponding published evaluation studies 

and reports. Many low- and middle-income countries are facing similar challenges to Mexico’s 

in NCD prevention and control, and effective PRPs are becoming the most only viable option to 

address this pandemic (Miranda et al., 2008). Mexico offers an example of the benefits of 

collaboratively working on national health agreements that seek to address underlying social and 

environmental factors related to NCDs, but also demonstrates myriad issues that can occur with 

policy implementation. Two policy efforts, the tax sugar-sweetened beverage and the tax on 

energy dense nutrient-low food taxes were the only PRPs for which we were able to find 

documentation of both implementation and outcomes. While several countries have successfully 

implemented similar taxes, the usage of these revenues in funding NCD prevention and control is 

central to addressing the epidemic (Mytton et al., 2012), which in the case of Mexico is not 

clearly known.  

While the nutrition of the Mexican people was repeatedly addressed through these PRPs, 

we documented several deficiencies. Firstly, no PRP promoted the integration of clinical, social, 

environmental approaches to jointly address NCD prevention among the Mexican population. 

Secondly, physical activity was rarely mentioned, nor given strong concrete resources. It should 

be noted that in order to promote physical activity, the government would have to address 

underlying issues such as safety and security; environmental pollution; need for infrastructure; 

prioritization of pedestrians and cyclists within urban spaces; and other social determinants of 
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health, which has been mentioned by Ministry of Health (SSA, 2014). Finally, identified PRPs 

required improved reinforcement, monitoring, and evaluation techniques to insure 

implementation and success.  For example, the Nutritional Support Law could not be linked to 

any evidence of implementation or success (CD, 2011).  

Future Directions: Potential Solutions to Deficiencies  

Two programs had the potential to address identified deficiencies from our study, but did 

not fit within the inclusion criteria of our PRP scan. A health center-based support group (Grupo 

de Ayuda Mutua-GAM) for people living with or at-risk for NCD sponsored by the government 

health care system currently addresses NCD secondary prevention (SSA, 2016b). The Ministry 

of Health utilizes the GAMs as part of their standard of care: once individuals are diagnosed and 

controlled for their NCD in their corresponding clinic, they are then referred to these support 

groups (SSA, 2016b). GAMs are designed to provide support for patients from health 

professionals and fellow diabetic patients to self-manage and prevent further health issues (SSA, 

2016b). GAMs have sessions where they share experiences and barriers, in addition to engaging 

in educational activities (SSA, 2016b). Internationally the support framework for dealing with 

NCD self-management has been found to be an effective, particularly among underserved and 

disadvantaged populations (Mills et al., 2017). To optimize its effectiveness GAMs could be 

integrated into community settings, transforming the groups into agents of change to address 

NCD social and environmental contributors. This approach could integrate clinical, social, and 

environmental approaches to NCD prevention.   

Secondly, the Specific Action Plan for Nutrition and Physical Activity promotes 

environmental changes to improve access to facilities and spaces within cities, towns, and 

villages (SSA, 2013b). It mainly serves as a plan to continue to prevent overweight and obesity 
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in communities through educating and providing resources for healthy eating and exercise, but 

while also evaluating those efforts as well (SSA, 2013b). However, this plan lacks financial 

resources and concrete objectives on how to accomplish these goals, which is the reason for its 

exclusion in our scan. The plan, with the inclusion of these components, could serve to address 

the promotion and access to physical activity, as well as needed changes to the built 

environment.  

In terms of evaluation, open-access holistic evaluation is needed surrounding the actual 

implementation of PRPs, along with how they influence Mexican citizens’ health behavior. The 

clear exception to this claim would be taxation on nutrient poor foods and beverages, which has 

demonstrated success and maintained a holistic evaluative approach. Moving beyond the 

exclusive use of traditional clinical approaches may complicate prevention efforts given the 

novel challenges that exist; however, it is necessary to address the complexity behind the rising 

NCD epidemic. Additional rigorous independent evaluations, using various methodologies must 

be done to understand the complexity of applications in real-world settings.  We recommend that 

comprehensive evaluations incorporate the following elements: 

• Monitoring process implementation of PRPs 

• Assessing reinforcement and effectiveness of PRPs  

• Acceptability by the population 

• Inequities in access to NCD prevention services  

• Structural barriers to implementation (surrounding adherence and resources) and 

facilitators for acceptability 

• Tailoring necessary for effectiveness, based on indigeneity, culture, language, 

socioeconomic status, region, and gender 
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• Perspectives from stakeholders related to PRPs and resources needed to effectively 

execute  

Limitations 

There were limitations to this study. Firstly, it was difficult to trace every aspect of NCD 

prevention being proposed by a PRP, so our criteria may have excluded potential PRPs. 

However, our purpose was to focus on major federal PRPs influencing population health. 

Additionally, the government may internally evaluate PRPs without publishing, thus it was 

difficult to account for all evaluation work done on all PRPs. Finally, it is important to note that 

while the Mexican federal government is attempting to address NCD prevention, efforts and 

progress can also be made at state and local levels, which were not accounted for in this paper. 

However, given the state of the epidemic of NCD and their continued rapid growth, there 

remains a necessity for effective PRPs.  

Conclusion 

Evaluation efforts can clearly improve PRPs through ongoing monitoring of implementation 

processes and specifically measuring progress towards desired outcomes. Other countries 

seeking to implement similar policies should build in evaluations from the outset, and ensure 

they are explicitly stated and permanently funded. If NCD and related risk factors are not 

effectively addressed, the pandemic will continue. In 2016, Mexico announced an 

epidemiological emergency due to the extremely high prevalence and growth of diabetes in the 

country (SSA, 2016c). It is estimated that 40% of Mexicans living with diabetes remain 

undiagnosed, only 50% of Mexicans diagnosed with diabetes receive treatment, and 15% of 

those diagnosed with diabetes remain controlled (Rivera Dommarco, 2016). Government must 

act by providing more funding to evaluate these PRPs and their implementation, creating spaces 
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for academia, industry, and community advocates to discuss evidence-based multilateral 

solutions, and including all stakeholders in the evaluation process. 
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APPENDIX B 

MANUSCRIPT 2 

Mental health and diabetes self-management: Assessing stakeholder perspectives from health 

centers in Northern Mexico 

Abstract 

Type-II diabetes mellitus is one of the leading causes of death in Mexico with over 

100,000 attributable death per year. Low- and middle-income countries (LMICs) are increasingly 

recognizing and encountering associations between mental health and diabetes. People living 

with diabetes in Mexico have an increased risk of being diagnosed with depression and/or 

anxiety disorder. Diabetes distress and mental health issues have been associated with a high risk 

of mortality, poor disease management, related complications, and poor quality of life, 

particularly among low-income populations in Mexico. The federal government’s health centers 

have been designated as sites to provide primary and preventive care to low-income populations. 

For people living with diabetes, support groups or grupos de ayuda mutua (GAMs) are programs 

at health centers that provide information and support to self-manage their chronic condition. 

While GAMs have demonstrated some success, there still exists a need to provide a standardized 

curriculum for sessions. A binational team of researchers developed Meta Salud Diabetes 

(MSD), a diabetes self-management intervention, to fill this void. MSD was implemented across 

the state of Sonora to support participants to self-manage their chronic condition with focuses on 

mental health, lifestyle change, chronic disease information, and health services. This qualitative 

study aimed to understand mental health benefits of MSD and any related opportunities for 

improvement through assessing stakeholder perspectives. Interviews was conducted at four 

health center sites among all health center directors and 12 staff. Focus groups were conducted at 
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all four health centers among 41 MSD participants. Direct content analysis was used to establish 

themes in an iterative process by understanding relationships, identifying similar experiences, 

and determining patterns across datasets. The primary benefits for participants were an increase 

in self-efficacy, integration of mental health into care, and social support to manage their chronic 

condition. In addition, increased family involvement and access to a mental health professional 

were opportunities for improvement. Overall, the themes identified demonstrate a need to 

continue and improve efforts in utilizing diabetes self-management as a mean to improve mental 

health outcomes among people living with diabetes in Mexico. 

Key Words: mental health, diabetes, Mexico, health systems 

Funding: This work was supported by the National Health, Lungs, and Blood Institute at the 

National Institutes of Health (NHLBI) grant number: 5R01HL125996-03. 
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Introduction 

Type-II diabetes mellitus in Mexico has increased over several years from a prevalence 

of 9.2% in 2012 to 10.3% in 2018.[1] It is one of the leading causes of death in Mexico with over 

100,000 attributable death per year.[2] Low- and middle-income countries (LMICs) are 

increasingly recognizing and encountering associations between mental health and diabetes.[3] 

Worldwide, people living with diabetes are 1.2 times more likely to suffer from anxiety disorders 

and 1.4 times more likely to suffer from depression than those without the chronic disease.[4] In 

a recent major multi-country study, which included Mexico, among a sample of 2,783 people 

living with diabetes, 10.6% were diagnosed with a current major depressive symptom and 17.0% 

reported moderate to severe depressive symptoms.[5] In 2019, the Mexican Health and Aging 

study found that individuals living with diabetes were more likely to experience severe 

depressive symptoms and have issues sleeping.[6] Similarly, among 820 Mexican outpatients 

living with diabetes, investigators found a prevalence of depression to be 48.3%, while the 

anxiety disorder rate was 55.1%.[7]  

Diabetes distress and depression are associated with a high risk for mortality, poor 

disease management, related complications, and poor quality of life.[8] Low-income individuals 

living with diabetes in LMICs are more likely to suffer from depression and other mental health 

issues.[3] Mexico’s low-resource setting makes it even more challenging to obtain clinical 

resources and adequate quality of care, as well as patient engagement for lifestyle changes.[9] In 

addition, people living with diabetes who develop depression are less likely to engage in lifestyle 

changes and more likely to have poor health outcomes.[10] Untreated depression from diabetes 

not only affects peoples’ mental health, but also decreases their quality of life.[11]  
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Mexico’s Ministry of Health provides a range of health care services to low-income 

citizens with diabetes through health centers located through the country. These service range 

depending on the location, but much of the time include screening for diabetes, diagnosis, self-

management programs, mental health services (i.e.- diagnosis of conditions and consultation by 

trained health professionals), and medication at no-cost to the individual.[12] The availability of 

these health services also ranges across health centers given the range of bureaucratic and 

institutional barriers, as well as current presidential transitions of power. [13] Grupos de ayudo 

mutua (GAMs), or support groups for people living with diabetes, have been designated as a 

self-management resource to help individuals within health centers.[14] While GAMs have been 

shown to provide a small solution to this healthcare issue, there is a need to provide a 

standardized programmatic curriculum to guide sessions that provide improved consistent 

preventive care.[15] 

A binational research team in Sonora, Mexico collaborated with the Ministry of Health to 

fill this void through the implementation of Meta Salud Diabetes (MSD).[16] MSD is a diabetes 

self-management intervention program consisting of 13 weekly sessions, in which participants 

learn and discuss topics related to diabetes complications, mental health, health services, and 

lifestyle changes (including nutritional and physical activity habits). Sessions are conducted with 

a health center staff or community health worker as a facilitator that leads interactive and 

engaging activities in a socially supportive environment.[16] Diabetes self-management and 

education programs have been long proven effective in significantly reducing depressive 

symptoms and increasing protective indicators, such as strong social support.[17,18] MSD builds 

upon this evidence through the utilization of salutogenic model, which applies health promotion 



 

 97 

strategies through addressing mental health indicators—such as stress and social support.[19] 

The specific health promotion strategies used to target mental health issue included:  

(1) Building knowledge surrounding the relationships between physiological and 

psychological health status,  

(2) Empowering participants on practical methods and existing resources available for 

managing their chronic disease 

(3) Creating an open-space to facilitate dialogue on the issues and struggles people face 

related to diabetes  

(4) Establishing and promoting a holistic approach to self-management through discussions 

and interactive activities that address several social determinants of health 

In targeting these indicators, the intervention aims to increase adherence to self-management and 

decrease distress, which in the long-term decrease risk diabetes complications.[16] The 

intervention has already demonstrated significant improvements in mental health outcomes 

during the hybrid implementation-effectiveness trial.[20] Measurements taken, using the Spanish 

version of the Problem Areas in Diabetes Scale, indicated significant improvements in diabetes 

distress.[20,21] The qualitative study aimed to understand the mental health benefits the MSD 

intervention provided, in addition to any related opportunities for improvement. This was 

achieved through assessing health center staff, director, and MSD participant perspectives.  

Participants and Methodology 

The research team aimed to gather stakeholder perspectives in order to better understand 

the experiences of diabetic participants within the MSD intervention. MSD participants, along 

with health center staff and directors, were engaged in the study.  
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The study was conducted in the state of Sonora in the region bordering Arizona, located 

in the northwest region of Mexico, in collaboration with the Ministry of Health. Case studies 

were conducted at  four health centers from the larger hybrid implementation-effectiveness trial. 

The selected health centers selected were located in the North, West, Central, and South regions 

of the state. Key stakeholder interviews were conducted with personnel who were either involved 

in the implementation of the MSD intervention and/or providing services to diabetes enrollees. 

Focus groups were conducted among people living with diabetes receiving services from four 

health centers, and who completed the MSD intervention. The study received human subjects 

approval from the University of Arizona Institutional Review Board. All participants provided 

written consent after being informed about the research process and study topics. 

Data Collection and Analysis 

Trained research team members used a semi-structured questionnaire guide to conduct all 

interviews and focus groups from February-May 2018. Participants were asked to expand upon 

responses or share additional information. Guides were constructed using multi-layered 

framework that considers contextual factors within the health centers influencing MSD 

participants’ experience, similar to dynamics and influences that are described within the social 

ecological model. [22] Interviews and focus groups were audio-recorded and transcribed 

verbatim by qualitative research staff. Interviews and focus groups were designed to last 

approximately one hour. The aim of the interviews within the case studies was to understand 

providers’ perspective on the health services available to people living with diabetes, and how 

MSD benefited people from additional services. Focus groups were aimed towards capturing 

participants’ experience with MSD and the health services available to them. Direct content 

analysis was used to code and extract themes from the data.[23] An initial reading of the data 
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was conducted by the lead coder to identify all data related to mental health in relation to the 

MSD intervention and services available. These extractions were then coded into sections based 

on the initial reading. The second coder subsequently read all data and agreement was reached on 

the codebook. Codes were then categorized, and themes were created in an iterative process 

through understanding relationships between categories, identification of similar experiences, 

and determining patterns. Findings across sources were complementary and validated results.  

Results 

Overall 57 stakeholders’ perspectives were assessed for this qualitative study.  Twelve 

health center staff and all four center directors participated in the interviews, equally representing 

all regions. In total 41 MSD participants involved in the focus groups across all four health 

centers. The majority of participants were women (63%), and the largest number of participants 

were from the Central region health center, followed by West, South, and North.  

Self-efficacy  

MSD participants consistently emphasized the tools and knowledge they gained from the 

intervention, which for many translated to better emotional health and an ability to manage their 

chronic disease. Many participants understood emotional health, wellness, and overall outlook to 

be connected to mental health and diabetes self-management.  

“I have learned that I have to eat small portions, do exercise and well, and well emotions, 

many times we cannot control them, but it is about controlling your emotions and right now 

I feel good, I learned to take care of myself.”   

-MSD Participant, woman 
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They felt an increase in self-efficacy to manage their diabetes through a better understanding of 

nutrition and physical activity, which they felt was learned in a positive environment. The 

experience in turn helped participants deal with stressors they faced in their personal lives.  

“I liked it a lot because every time I would come I would de-stress because I am the main 

provider in my home, and all I do is work, all work. The day that I came here, I waited 

anxiously, but I learned a lot, how to read food labels because they taught us, lots of 

exercises, so, so we could felt better without needing to leave the home. I walk a lot outside 

but the exercises, well how do I put it, are easy and great to do at home…truth is that every 

time I came here it was like a break, I felt comfortable because it was all things that 

benefitted my health and we learned a lot. We connected, made friends, danced, and enjoyed 

ourselves…everything.” 

-MSD Participant, woman 

Health center staff also observed the increase in self-efficacy through the motivation MSD 

participants demonstrated during the intervention. As a result, an improvement on the mental 

health state of several participants was observed. 

“She was in a total depressive state and it changed her (the intervention), I saw her shine 

being in the GAM, and she was happy to participate. The nurse, the doctor, dietitians that 

would come, also the psychologist—I believe it motivated the participants receiving this 

personalized service and curriculum, all of them.” 

-Doctor, woman 

Social Support 
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The support group structure of GAMs and the interactive dialogues facilitated through the MSD 

intervention assisted in establishing social bonds between participants. The social bonds grew 

outside of the clinic setting and continued after official GAM meetings.  

“…what they found in the group was a comradery. After finishing Meta Salud Diabetes, 

they found a family and lots of support, In fact, they leave the meetings at 11 and after, go to 

someone’s house and they socialize.”  

-Nurse, women 

Participants also noted that the MSD intervention helped facilitate a familial environment in the 

group, and established a social group that people actually used, particularly when other support 

systems were difficult to access due to economic constraints.  

“We are a family, we have become a family, I am more with them, I tell them more about my 

life than my brothers, because they live far and gasoline is expensive, so I use this space and 

see them as my family. They invite me to eat, we visit each other’s homes.”  

-MSD Participant, man 

Growth in social support was a driver for alleviating depressive symptoms among many 

participants. It assisted people in expressing their emotions and creating a dialogue concerning 

issues they were encountering.  

“I have seen that being in the GAM group helps a lot, it helps people who arrive sad, 

depressed, somber, not wanting to speak. And the same people now seem very motivated 

and keep coming. Speaking with people helps relax them. In fact, my friend here, when she 

arrived she looked very serious and would not speak, but now little by little she is opening 

up and keeps coming.” 

-MSD Participant, man 
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Family Involvement 

The need to integrate family members into diabetic care, particularly mental health, was apparent 

throughout participant focus groups. There was an evident need to involve family members into 

their self-management to explain not only the physiological, but psychological changes people 

may experience related to their chronic disease.  

“Yes, the problem is that sometimes the physical and emotional changes of people with 

diabetes is very apparent, but the family sometimes does not understand. It is not that I 

don’t like meat, I just cannot eat red meat. They do not know that I do not have balanced 

sugar levels, and that cells in my body are not able to absorb sugars because of things like 

meat. Like Gabriela said, sometimes I am not in the mood, I do not have motivation, it’s the 

depression in diabetics, it’s very incomprehensible for families.” 

-MSD Participant, man 

Participants recognized the MSD intervention as an opportunity to integrate family members into 

their diabetes care and support them in establishing healthy behavioral habits.  

“I would like to see in the program, I don’t know, a meeting with our families where we talk 

about the importance of supporting diabetics. Maybe it would a meeting where we invite 

family members to familiarize themselves with the importance of supporting people because 

that is what we were taught, that our family should support our diet and physical activities. 

These are people that are sick and need a treatment, but the family do not see it that way.” 

-MSD Participant, woman 

Integration of Mental Health and Diabetes Care 

Health center leadership were aware of the need to address mental health among their patients 

and the contribution of MSD to participant well-being. One director explained how the MSD 
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intervention assisted staff and GAM participants in specifically beter integrating mental health 

and diabetes control, but the need to do more.  

“We have detected many sick people, that are alone, and are suffering, and that’s why I 

consider that now GAM helps people, it helps with adherence to treatment, which is very 

important, no? I also believe there should be more integration of diabetic patients into 

behavioral services, no? Psychiatry, or more, I just think there is more determinants of 

health.” 

-Health Center Director, man 

Health center personnel also stated a need to work with participants and establish strong 

relationships to identify mental health issues and better coordinate into diabetes care.  

“It makes them depressed, it makes them anxious…well, I just don’t go and see the 

degenerative chronic issue, but also I want to see that they have emotional tranquility, and 

little by little I want to see that they are trust in me, that way we can create a good treatment 

that considers emotional health.” 

-Health Center Director, man  

In addition, health center staff expressed a need to prioritize mental health services as an 

essential part of the primary and coordinated care provided to people living with diabetes. 

“We are a healthcare institution. So we should be providing services in all areas, staff: 

psychologists, dietitians, physical trainers, etc…but as I have said for a while now there is a 

problem with our situation, obstacles—there is little support from administrators….what we 

need here is to have staff, trained (health) professionals in their area of expertise…to 

provide care to the patients on a consistent basis.” 

-Nurse, woman  
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Discussion 

The MSD intervention provides interactive educational resource to foster low-cost and 

sustainable diabetes self-management.. A central component to this curriculum is addressing the 

various mental health issues people living with diabetes face, while promoting protective factors 

that further prevent diabetes complications all within a low-income context. Improved mental 

health among people living with diabetes increases adherence to treatment, promotes healthy 

habits, and improves overall physiological health.[10] This qualitative study sought to better 

understand the specific ways in which MSD benefitted the mental health of participants while 

understanding mental health related opportunities for improvement. Results from the study 

demonstrated the interpersonal, intrapersonal, organizational benefits, but also identified 

opportunities improve through better integration of family members and mental health 

professionals.  

MSD participants and health center staff described greater self-efficacy related to 

diabetes management, which contributed to improved mental health particularly among those 

experiencing depression and anxiety. Self-efficacy was described as an increase in knowledge 

and empowerment needed to implement the healthy habits into their lifestyle. Social support was 

a major interpersonal benefit stated by participants and health staff throughout interviews and 

focus groups. The social bonds created among group members addressed mental health issues 

among participants related to isolation due to financial constraints and provided a space to 

express their struggles with the chronic disease. Increased social support is a benefit in a number 

of diabetes care and self-management interventions that emphasize the role of peers in providing 

emotional support and dealing with depression.[24, 25] Social support and self-efficacy are 

related constructs in addressing mental health issues. This is evidence that suggest low-income 
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individuals living with diabetes receiving social support had an increase in self-efficacy, which 

in turn demonstrated decreases in depressive symptoms and an increase in adherence to diabetes 

management.[25, 26] Given the evidence surrounding their linkage and influence on mental 

health, it is clear that fostering both within MSD intervention contributes to the ability of low-

income participants to address psychological complications associated with diabetes.  

While peer social support was clearly a defined benefit, participants also reported that the 

MSD intervention was an opportunity to increase family members’ understanding of the 

experience of living with diabetes. . As several participants voiced, family members have a 

strong influence on their health behaviors and mental health; involving them in the intervention 

would better ensure the prioritization of lifestyle changes in the home that support improved 

mental health outcomes. Family involvement is supported by the literature and indicates that it 

affords an additional opportunity for emotional support, as well as companionship. [27] Future 

MSD intervention efforts should explore opportunities to involve family members during 

interactive activities, as well as develop strategies to share information. This will ensure mental 

health benefits are continued, but also enhanced through targeting more social determinants.  

Health center staff and leadership also felt that participants benefited from the integration 

of mental health topics into diabetes management. The MSD curriculum addresses various 

mental health topics throughout the intervention, which in effect assisted staff with promoting 

protective behaviors against mental health issues.  

This integration allowed staff to approach diabetes care in a holistic process that accounts 

for not only physiological, but psychological complications as well. While the process also 

facilitated the integration of mental health topics, it simultaneously identified gaps in mental 

health services and a need for increased access to mental healthcare professionals during the 
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MSD implementation process.  The results indicated an overall lack of mental health services 

within health centers, specifically the absence of trained mental health professionals involved in 

diabetes care. Holistic approaches to diabetes management that include not only mental health 

services, but also addressing various social determinants of health, are necessary to provide 

adequate care to low-income populations living with diabetes. 

Limitations and strengths of the study 

There were limitations to this qualitative study related to the numbers of MSD 

participants reached, which limited the topics covered. The number of participants reach was 

smaller total number of participants who completed the intervention cross the state. This makes 

the data less generalizable to all participants and limited the number of topics covered by 

participants. A focus group setting may have also influence topics discussed and opinions, given 

group dynamics limit the expression of unpopular beliefs.  

However, investigators did attempt to gain diverse more generalizable perspectives by 

selecting health centers in distinct areas of the state. In addition, focus groups were part of a 

intensive case studies conducted at the four sites, and limited funding did allow for additional 

focus groups or interviews.  

The primary strengths of the study were related to data collection from various 

stakeholders throughout the state and various position within health centers, which facilitated a 

reach beyond the perspective of a single group. This reach is critical to understanding 

improvements necessary and feasible within the entire health system structure. In addition, it 

provided perspectives that are not traditionally used when understanding benefits for participants 

within interventions.   

Conclusion and Future Directions 
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As the diabetes epidemic in Mexico evolves, the health care system must incorporate 

holistic approaches that involve mental health.  Low-income people living with diabetes are a 

subpopulation in urgent need of mental health services, given their risk of increased stress, 

depression, and other psychological complications due to the vulnerability of their socio-

economic status and limited treatment options.[3] MSD provides an opportunity to offer a 

diabetes self-management intervention to low-income individuals that promotes a holistic 

approach, inclusive of mental health topics and promotes integrating services. Future research 

efforts should focus on how to better comprehend the role low-income status plays within the 

MSD participant experience, particularly related to mental health.  MSD and health centers have 

should focus on including family into self-management efforts, and increase the overall 

availability of mental health services for people living with diabetes.  
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APPENDIX C 

MANUSCRIPT 3 

Scaling a diabetes self-management intervention in a Mexican regional health system: An 

ecological approach 

Abstract 

Type 2 diabetes mellitus (T2DM) has become a major issue in Mexico, reporting almost 

100,000 attributable deaths in 2016. Low-income Mexican citizens who face various issues 

associated with T2DM, including lack of access to information and resources for self-

management, are particularly affected by the condition. Health centers have been designated to 

serve T2DM patients by providing resources on chronic disease prevention. Meta Salud Diabetes 

(MSD) is self-management intervention developed to address cardiovascular complications and 

other health issues within the T2DM population, which been proven effective and useful for 

health centers. The intervention was designed for T2DM support groups-grupos de ayuda mutua 

(GAMs) located within health centers. From February to June 2019, a binational research team 

conducted a test scale up study in Northwest Sonora under the Ministry of Health utilizing the 

Institute for Healthcare Improvement framework for scaling up health interventions. 

Investigators worked in collaboration and trained 19 stakeholders from a regional health system 

identified from various ecological levels on MSD and implementation process. All five GAMs 

within the regional health system received and completed the intervention. In total 72 

participants were enrolled with behavioral and biological (HbA1c, blood pressure, BMI) 

measures taken at baseline. Post-intervention measurements were taken from 72% of participants 

who completed the intervention. Statistical analysis demonstrated improved behavioral and 

biological measures when comparing baseline to post-intervention, specifically statistically 
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significant improvements in HbA1c and sugar-sweetened beverage consumption. 

Implementation fidelity measures indicated extensive adherence to the intervention curriculum, 

and moderators specifically demonstrated influences on implementation. Stakeholders from 

various ecological levels provided support to those facilitating the MSD  intervention by allotting 

time and resources to properly prepare for sessions. An implementation coordinator from the 

regional health office assisted MSD facilitators by resolving barriers to implementation and 

worked towards federal accreditation for GAMs to receive additional funding. Results provide 

evidence for using regional health systems as a scalable unit when implementing chronic disease 

self-management interventions state- and nationwide. This study will help inform future efforts 

to scale up the health intervention in various states throughout Mexico.  

Key Words: chronic disease, self-management, scaling, diabetes, healthcare system 

Contribution to the Literature:  

• Low- and middle-income countries have existing resources and productive health system 

structures that should more efficiently integrated into implementation studies in order to 

reduce costs and engage various stakeholders at distinct ecological levels. 

• Our binational research team demonstrates the utility of the Institute for Healthcare 

Improvement Framework in scaling a chronic disease self-management program within 

low- and middle-income healthcare system, specifically in understanding the necessary 

resources and infrastructure.  

• Our study addresses research gaps surrounding the scaling of effective chronic disease 

self-management programs and interventions in low- and middle-income countries 

healthcare systems. 
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Background 

In 2016, the Mexican Ministry of Health for the first time in its history announced an 

epidemiologic emergency due to type-II diabetes mellitus (T2DM), affirming the disease was 

associated with almost 100,000 attributable deaths per year.[1] In addition to the high prevalence 

of T2DM, people living with the chronic disease are at a higher risk for cardiovascular diseases 

(CVD), which is the leading cause of death in Mexico.[2] Generally, non-communicable diseases 

(NCD) were related to approximately 80% of deaths in Mexico for 2015, which is significantly 

greater than the 71% seen globally the same year.[3] The high prevalence of NCD risk factors 

nationwide are linked to the high prevalence of obesity (40.2% among women and 30.5% among 

men) and hypertension (20.9% among women and 15.3% among men) among adults over 20 

years of age.[4,5] These risk factors are influenced by a host of social, economic, and 

environmental contributors, such a lack of healthy social networks and support, living in food 

swamps, and issues with community safety due to violence in the country.[6-9] All contributors 

disproportionately affect aging low-income populations in Mexico, who in addition have limited 

access to quality health care increasing their risk for NCDs and associated complications.[6,9]   

Support groups- grupos de ayuda mutua (GAMs) for people with NCDs are part of a 

comprehensive strategy under the federal and state Ministries of Health to provide health care to 

this vulnerable population.[10] The GAMs were conceptualized as a space for individuals to 
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access more social support and resources to healthy lifestyle change and maintenance.[10] 

People are first diagnosed as having hypertension or T2DM by their provider, then referred to a 

GAM at a local health center.[10] This ensures participants are simultaneously receiving social, 

educational support and clinical treatment.[10] The groups demonstrate part of the efforts made 

by the Ministry of Health to help curb the increasingly alarmingly epidemic. GAMs have 

demonstrated some success in supporting patient self-management by connecting them to 

educational resources and social support. [11] However, as stated in Mexico’s Specific Action 

Program on Diabetes Mellitus 2007-2012, a need continues to exist for the implementation of a 

scalable, evidence-based program that addresses healthy lifestyle promotion and self-

management for T2DM patients.[12] A US-Mexico binational effort was undertaken in the state 

of Sonora between two academic institutions in collaboration with the state public health system 

to fill this void through the development and implementation of the Meta Salud Diabetes (MSD) 

intervention.  

History of the Meta Salud Diabetes intervention 

MSD is the result of ongoing efforts to address NCD self-management and prevention in 

the US-Mexico border region through binational collaborative research. Su Corazon Su Vida was 

the initial effort, a lifestyle intervention that sought to decrease risk factors associated with CVD, 

which was then collaboratively adapted to produce Pasos Adelante for a US population located 

along the Arizona-Sonora border region.[13] This intervention was later adapted for a Mexican 

population, resulting in Meta Salud, a community-based, primary prevention intervention that 

aimed to prevent obesity and other NCD through addressing behavioral and biological risk 

factors.[14] The success of Meta Salud at the community level led to the development of MSD, 

which was designed to reduce CVD complications among a patient population with diabetes. 
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The MSD intervention consists of 13 evidence-based weekly sessions designed for 

patients living with T2DM and attending the GAMs. The participatory focused curriculum 

centers around culturally competent group-based interactive activities.[15] Each session is 

facilitated by trained health center staff and addresses risk behaviors for CVD, specifically 

helping participants identify strategies to improving health outcomes through didactic learning, 

social support, and role-modeling.[15] Intervention effectiveness was assessed utilizing a cluster-

randomized design by measuring changes in behavioral and clinical risk factors among 

participants at health centers (n=22) across the state of Sonora.[15] In addition, an 

implementation study identified strategies, facilitators, and barriers to adopting and integrating 

the intervention into the Ministry of Health provider system in the state.[15, 16] Results from 

analyses of stakeholder focus groups and observational data revealed contextual factors (i.e. staff 

training, institutional support, material resources) for consideration to ensure full potential of the 

intervention.[16]  

Overall, the implementation study indicated positive reception of MSD within the public 

health system, and concurrently has produced rich qualitative data that indicate a need to scale-

up the intervention into the health systems given high acceptance and urgent need. [16] These 

findings, in conjunction with productive relationships and buy-in from government personnel, 

created an opportunity to develop and test a scalable unit as the first step in broader scale up 

across Mexican state health systems. The investigators identified regional health systems in 

Sonora, or as termed in Mexico—jurisdictions, as a unit of analysis to study the process. 

Jurisdiction VI, the northwest region of the state of Sonora bordering the US, volunteered to be 

the site for developing and testing a scalable unit. In developing and testing a regional health 



 

 116 

system as a scalable unit, the investigators hope to contribute to the evidence surrounding these 

strategies and pathways. 

Methods 

Given the plethora of pathways for scale-up developed in recent years, it is essential to 

select a scale-up strategy that is evidence-based and scientifically rigorous, but also suitable for 

the needs of partners and trajectory of the program or intervention.[17] The Institute for 

Healthcare Improvement (IHI) Framework for Going to Full Scale was utilized to assess the 

MSD intervention within the trajectory of scale-up.[18] The IHI Framework has been utilized in 

lower-middle income countries (LMIC) countries to scale-up interventions and programs across 

health systems nationwide.[18] The framework insists that scale-up should be understood within 

four chronological stages: set-up, develop the scalable unit, test of scale-up, go to full scale.[18] 

Acknowledging the original testing of the intervention within health centers and the continued 

partnership with the Sonoran Ministry of Health as the set up stage, the research team identified 

the need to develop the scalable unit.[15,18]  

IHI Framework identifies this stage as a crucial time to communicate the importance of 

the intervention to leadership, establish the infrastructure, and create learning systems to vet 

innovative strategies through testing.[18] Given the need for communication, infrastructure, and 

innovation, the research team developed a scale-up approach grounded in the Social Ecological 

Model (SEM) to test within Jurisdiction VI.[19] Addressing multiple ecological levels was 

central to scaling up MSD within the regional health system among an array of stakeholders.[20] 

The SEM has been found to be a productive model for framing roles of stakeholders within a 

CVD prevention intervention in the US-Mexico border, specifically when engaging government 

institutions within the process.[21] The model provides a context to understanding  and 
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dissecting dynamic social-professional relationships that exist between stakeholders at various 

levels—intrapersonal (patients), organizational (facilitators, health center directors), policy level 

(regional office staff, Jurisdiction VI director).[22] 

Additionally, the social ecological approach to understanding the power dynamics at 

work within existing social systems has been extensively used within implementation science 

and among health researchers across the globe.[23, 24] Given the emphasis of the SEM on 

engaging stakeholders from different ecological levels, the investigators established a scale-up 

approach in collaboration with the health centers, jurisdictional leadership, and the Ministry of 

Health.[19,20] The strategies to the approach included create a continuous stream of 

communication between the different GAMs and the regional office, designate a coordinator to 

identify needs and advocate for infrastructure for the intervention, and consistently learn and 

adapt from the scale-up process throughout its implementation.  

As seen in Figure 1, the ecological approach to scale-up involved creating foundational 

infrastructure by training various stakeholders from distinct levels on the MSD intervention and 

the implementation process during scale-up. Jurisdictional, health center, GAM leadership, and 

community members were invited to provide varying perspectives and feedback during the 

training. The 6-hour one-day MSD training addressed the following topics within the context of 

implementation:  

1) T2DM and CVD risk factors 

2) Education on the role of support groups in improving disease management, promoting 

sustainable change, preventing complications, and assisting to address barriers and access to 

care 
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3) Lifestyle changes and education related to nutrition and physical activity that promote 

secondary prevention  

4) Interactive learning strategies  

5) Building self-efficacy for facilitators  

6) Potential implementation facilitators and barriers  

All five GAMs within four health centers in the jurisdiction were included. A designated 

implementation coordinator supported facilitators with sessions during the implementation of the 

MSD intervention at all sites. This coordinator was also responsible for managing 

communication between the regional office and each GAM at health centers, as well as 

advocating for any necessary resources needed by facilitators. Additionally, facilitators received 

direct support from the health center staff such as other nurses, doctors, and directors.  

Figure 1. Ecological Scale-up Approach 

Investigators used biological and behavior measures associated with CVD risk to ensure 

beneficence for participants, and comprehensive implementation fidelity (IF) measures  to 

understand and assess the scale-up process across the entire system through the implementation 

process. Specifically, the Carroll et al. framework for IF was utilized because of the 

comprehensive approach that assisted investigators in assessing scale-up across the health 

system.[25] The following IF adherence measures and adapted moderators were assessed: 

coverage, duration, frequency, content, intervention complexity, strategies to facilitating 

implementation, quality of delivery, and participant responsiveness.[25]  

Eligibility, demographics, biological, and behavioral measures  

Two Spanish-speaking trained clinical researchers collected baseline demographics and 

biological measures prior to the first session and following informed consent by every 
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participant. Participants were required to be a diagnosed with T2DM from their provider. 

Demographic questions included gender, income level, age, health coverage, length of 

membership within the GAM. The biological measures taken at baseline and post-intervention, 

included glycated hemoglobin (HbA1c), blood pressure, and body mass index (BMI) calculated 

from height and weight measurements. In addition, two questions, measured sugar-sweetened 

beverage consumption and sedentary time at both time points. Participant consent and data 

collection was conducted under protocol approved by the University of Arizona Institutional 

IRB.  

Statistical Analysis  

Data analysis was conducted using Stata version 16.0 (StataCorp, College Station, 

Texas). Proportions were calculated for categorical data, as well as means and standard 

deviations for continuous data. Descriptive statistics were calculated for baseline demographic 

variables. To compare baseline to post-intervention mean differences, the paired t-test 

was used with the pre/post measures taken from participants that completed the intervention. The 

paired t-test and chi-square test of association were conducted to assess baseline differences 

between participants that completed the intervention with those who dropped. You are making an 

assumption of normal distribution here. Is that right? What if the data are not normally 

distributed? 

Implementation Fidelity 

Coverage, duration, frequency, and content were measured in order to assess adherence 

to the MSD intervention.[25] All measures were evaluated at an aggregate level in order to 

assess implementation fidelity within the entire regional health system of the Jurisdiction VI. As 

seen in Table 1, coverage and frequency were measured using facilitator-reported completion 
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rates among all participants and overall attendance. Completion rate was defined as participants 

who attended a minimum of 11 sessions, including the first and final session. Duration and 

content were measured using approximately 30% of randomly selected sessions (2, 4, 8, 12). 

Facilitators self-reported start and end time points for each selected session, and the mean time 

was calculated across all groups for each session. Content was measured using a self-reported 

content checklist. For each randomly selected session, facilitators checked if the GAM 

completed overarching activities. For each activity completed they received a score of one, or 

zero for noncompletion, in total each session has 6 overarching activities. The totals were used to 

calculate a content score.  

Various methods were used to assess moderators to IF. Intervention complexity, 

strategies to facilitating implementation, and quality of delivery were initially assessed and 

addressed through the training for Jurisdiction VI stakeholders.[25] During the training, 

participants were given baseline/post-training assessments to gauge knowledge on the 

intervention and corresponding theoretical frameworks, as well as their self-efficacy on their 

ability to facilitate and implement MSD. Session observations conducted during session 1, 7, 8, 

and 13 by the principal investigator (BA) and field notes taken throughout the intervention were 

used to assess all moderators. Field notes and session observations have been proven critical 

components to assessing implementation processes and dynamics in previous studies.[27-29] 

Participant responsiveness was additionally assessed through an open-ended exit question 

inquiring about their overall experience with the intervention with additional probing conducted 

by the interviewer for short responses. All participant responses, field notes, and session 

observations were analyzed using direct content analysis with support by NVivo 12 

software.[30,31] In addition, Standards for Reporting Implementation Studies: the StaRI 
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checklist for completion was used a guideline to transparently report on the study in its 

entirety.[32]  

Results 

A total of 72 participants enrolled in the study in all five groups located within the four 

health centers. The majority of participants identified as female (74%), and the average age was 

59 years (SD: ±11). Over 50% of participants monthly income was  US$206, while 25% of 

participants were below the Mexican poverty monthly income threshold of US$102. 

Approximately 51% of participants had been a member of the GAM for over a year or more, and 

87.5% were covered by Seguro Popular program. As seen in Figure 2, a total of 52 participants 

(72%) completed the intervention. 

Figure 2. Overall Intervention Attendance (n=72) 

As seen in Table 2, HbA1c decreased significantly from 7.12% (SD= 1.78) at baseline to 

6.49% (SD= 1.30) post-intervention among participants who completed the 13 weeks (p=0.039). 

Sugar-sweetened beverage consumption also decreased from 6.71 cups (SD= 7.95) to 3.76 cups 

(SD= 6.11) per week (p=0.038). Additionally, there was a decrease in BMI, systolic blood 

pressure, diastolic blood pressure, and average sedentary time; however, these changes were not 

statistically significant. 

Training among Jurisdiction VI stakeholders  

A total of 19 individuals from Jurisdiction VI attended the MSD implementation training. 

The participants identified with the following professions or roles within the health system: 8 as 

nurses; 3 as doctors; 4 as community members/did not identify; 1 each of the following dietitian, 

psychologist, physical activity coordinator, and health administrator. Participants represented 



 

 122 

various stakeholders at various ecological levels involved with implementing the MSD within 

the regional health system.  

As seen in Table 3, participants had an increased knowledge surrounding the intervention 

structure and curriculum with a mean change of 1.53 (SE = .34) when comparing baseline to 

post-training assessment. Additionally, an increased understanding of theories and framework 

that format GAMs was observed with a mean change of 1.37 (SE =.35) among the trained 

participants. Self-efficacy also increased among participants after the training, specifically the 

stakeholders felt better able to facilitate the MSD sessions in an interactive and participatory 

manner with a mean change of 1.10 (SE = .31) from baseline. Participants self-efficacy to 

addressing barriers and facilitators to implementing MSD also increased with a mean change of 

1.22 (SE = 1.22).  

  As seen in Table 4, the randomly selected sessions overall mean time was 162.8 minutes 

(SD = 48.73). The large values of standard deviation indicate variation between the time taken to 

conduct each session by the groups. Overall, the content score (measurement used to indicate the 

completion of the intervention curriculum) across groups was 5.35 (SD=.67) with maximum 

possible being 6.0.  The lowest overall mean content score across sessions was 5 (SD=1.0)  for 

session 8 and the highest 5.6 (SD=.55) for session 12. As seen in Table 1, the session with the 

lowest duration time also contained the lowest coverage score. Conversely, the session with the 

highest duration time contained the coverage scores closest to the maximum score of 6. These 

values indicate sessions with longer mean durations had higher content scores, and therefore 

increased exposure to intervention for participants.  Mean duration times indicated that the 

intervention sessions took significantly longer [between 35.5-54.8 minutes] than the prescribed 

120 minutes time in the intervention curriculum.  
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Assessing and addressing moderators  

Intervention complexity, strategies to facilitate implementation, and quality of delivery 

were initially addressed primarily through the training on intervention structure/objectives and 

interactive role-play scenarios. According to field notes and session observations, the 

implementation coordinator assisted on several occasions for clarifying any questions or 

confusion on the intervention to stakeholders and problem-solving barriers to implementation. 

Two consistent barriers to implementation were securing space and resources for conducting 

each session. The implementation coordinator indicated that stakeholders and other health 

professionals within the health center assisted in facilitating the session, and providing additional 

resources such as office supplies, drinking water for participants, and measuring weight or blood 

pressure for participants. Given the health center directors and regional director’s investment in 

the intervention, the majority of the health center staff and stakeholders from the Jurisdiction VI 

office actively engaged in implementing the intervention. However, the issue of space tended to 

be more difficult to address given competing programs and health services within the health 

center. One health center consistently excluded physical activities during sessions because it was 

not possible to conduct with the limited space available. In addition, the implementation 

coordinator was motivated to assist with the sessions in order to ensure consistency to gain 

federal accreditation of  three GAMs in the jurisdiction from the federal government. One 

additional barrier to implementation of the intervention was the facilitators feeling overwhelmed 

by the responsibilities of leading each session. Lastly, the implementation coordinator was 

central to facilitating implementation by establishing communication between facilitators and the 

regional offices, which contributed to the deconstruction of the traditional hierarchical chain of 

commander system for programs. The coordinator was able to communicate the needs of 
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facilitators at the local level to the central regional office, and in turn resources research GAMs 

more quickly. Overall, the implementation coordinator was motivated to facilitate 

implementation in order to gain federal accreditation for the GAMs in Jurisdiction VI.  

In terms of quality of delivery, most facilitators were able to actively engage participants 

with the intervention curriculum and obtain additional assistance from other health personnel at 

centers on various health topics related to T2DM. All health centers directors were present in at 

least one of the sessions, and field notes indicated that health directors provided support in terms 

of protected time and resources for the groups, such as paper supplies, glucometers with test 

strips, and drinking water for session. Feedback was provided after session observations to 

facilitators to enhance quality of delivery. In general, facilitators appreciated the independence 

and protected time dedicated to preparing for the intervention, which they believe helped 

improve the quality of delivery and motivated them to lead the sessions in an interactive manner. 

In addition, facilitators’ strong social relationships tended to result in increased participation and 

self-efficacy as observed by investigators during sessions. The social cohesion and 

connectedness contributed to participants delving into more personal topics that reflected their 

lived experiences of people living with T2DM, particularly related to lacking resources or 

support. 

Based on session observations and field notes, participant’s responsiveness was reported 

as interactive and engaged during the intervention. Additionally, responses from exit questions 

indicated that participants felt they gained more energy to engage in healthy behaviors, increased 

social interaction to share experiences, and knowledge surrounding their health status. In terms 

of gained energy, one participant stated, “It has been good because I have been able to be more 

active and do more exercise.” Other participants also indicated they had more energy to engage 
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in daily activities related to domestic and professional work. Participants additionally enjoyed 

the increased social interactions and knowledge surrounding their health status, as stated by one 

participant, “I have learned a lot about diabetes and how to live with the disease, and I learned 

that I was misinformed and now also I have been able to interact with others about my 

experiences.” Similarly, another participant mentioned more interaction with health 

professionals, “I have felt great! I really like it I haven't missed a session. I like the lessons about 

diabetes, it is a beautiful program that teaches us about ourselves and connects us to the nurse.” 

Overall, participants expressed positive responses when explaining their experience with MSD, 

and felt it facilitated lifestyle change.  

Discussion 

Mexico is currently facing an epidemic crisis related to NCDs, and every level of 

government in the country must continue to explore innovative solutions. Evidence-based 

programs and interventions are part of the answer; however, research is needed to build 

knowledge around strategies and pathways for implementation.[17] In developing and testing a 

regional health system as a scalable unit, the investigators hope to contribute to the evidence 

surrounding these strategies and pathways. The results of the test have provided substantial 

information to build upon future scale-up efforts of MSD. All 13 weekly sessions were 

successfully implemented in the five GAMs within Jurisdiction VI regional health system, with 

minimal assistance from research staff or investigators. Adherence measures indicated an initial 

drop in participation due the exclusive use of health services provided during baseline 

measurements, however, patient involvement was steadily sustained over time. The mean 

duration for randomly selected sessions exceeded the allotted intervention time of two hours. 

Mean content scores overall demonstrated adherence to curriculum, however, as indicated by 
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moderators—certain groups decreased the overall mean of sessions by withdrawing the entire 

physical activity portion, an undesirable solution Overall, adherence demonstrated strong fidelity 

to the intervention, but future efforts should focus on adaptability of the MSD intervention and 

options groups with time constraint issues. 

The ecological approach specifically helped ensure adherence to the intervention by 

fostering  egalitarian power dynamics by fostering communication and breaking down the strict 

chain of command decision-making proesses across the ecological levels of the health system.. 

The implementation coordinator facilitated communication between levels to ensure 

implementation was achieved — in effect increasing collaboration between health staff, 

resources for facilitators, and support throughout the jurisdiction for the GAMs and intervention. 

As a result, it deconstructed some of the rigid top-down power structures that exist within a 

Mexican regional health system through connecting facilitators directly to the regional health 

office. This approach and the implementation fidelity assessment also aided researchers and 

jurisdiction leadership in understanding consistent barriers faced by centers, various 

stakeholders’ motivations for scaling the intervention, and the overall structures needed for 

learning systems. 

The implementation coordinator was a valuable resource in scaling the intervention 

within the regional health system because of the lines of communication and resources 

established between various stakeholders. Identifying a skilled health professional, with previous 

experience working in health centers and the regional health office, assisted in the 

implementation process in various ways. As noted in assessing several of the moderators, the 

implementation coordinator assisted in problem solving such as helping in facilitating sessions, 

but also advocating for resources; resources that were readily available, and more easily 
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facilitated sessions. Health centers staff are overburdened with other responsibilities such as 

implementing and providing new health services, which ultimately leave staff limited time to 

prepare and facilitate sessions. However, the presence of the implementation coordinator and 

weekly check-ins on progress ensured that staff had sufficient time to prepare for and conduct 

each session. This positioned the coordinator to be an advocate for the needs of health center 

staff and ensure proper implementation of the intervention. The implementation coordinator also 

was an important component of understanding adaptability of the intervention. He was able to 

work with health centers to protect fidelity of the intervention, but also ensured the centers had 

the capacity and the resources to conduct each session. This translated to adapting the 

intervention at times, such stepping in as the health expert for the session, modifying activities 

for participants’ abilities and available resources, or working to find adequate spaces.  

The adaptation strategies mentioned above also helped to identify consistent barriers 

faced by health centers during scale-up such as finding adequate facilitators to conduct the 

intervention. Competing programs were constantly being implemented, particularly with larger 

health centers, which resulted in time constraints to conduct each session. This added to a limited 

ability of facilitators to adapt and prepare rooms according to the session activities. This 

identified a need to build-in flexible activities according to the space and time allotted for 

sessions. Additional resources were also an issue, such as obtaining medical supplies for self-

management activities (i.e.-blood pressure checks and glucometers strips), however, in several 

instances, nurses received the resources from health center directors or through working with 

participants.  Lastly, there were issues with facilitators feeling overwhelmed by the 

responsibilities of leading the intervention at their respective health centers, in addition to their 

existing commitments at the health center. While other health center staff did provide assistance 
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with facilitation, in the future, scale-up efforts should conceptualize implementation strategies 

which support health center facilitators.  

In spite of the increased workload, there was still a high level of motivation in the 

implementation of the intervention. Facilitators expressed determination to provide a high-

quality session every week to participants, which in turn fostered better interactive activities and 

increased participation. The strong social relationships with participants provided insight to 

facilitators’ commitment to provide engaging sessions. Therefore, it became a cyclical process 

where strong foundational social relationships between participants and facilitators resulted in 

higher quality sessions, and subsequently more engagement. Strong social relationships with 

participants should be emphasized as scale-up efforts continue in other health systems. At the 

organizational level, motivation was related to a desire to achieve federal accreditation of the 

GAMs. Federal accreditation is dependent on several factors, such as number of members, 

programmatic structure, biological and anthropometric measures recorded, provided by MSD and 

contributed to report generation. The regional office was motivated to certify their GAMs to 

receive increased funding for groups delineated in the federal programmatic guidelines, 

therefore, consistently communicating the urgency to hold weekly sessions and production of 

report to the leadership. [10] This in turn created a level of accountability for facilitators to hold 

weekly sessions and ensure participants were present. Overall, motivations captured through the 

moderator assessments were central to understanding mechanisms and strategies within the 

system to utilize in propel and ensure intervention implementation.  

  The ecological perspective also greatly benefitted scale up efforts because of the learning 

systems embedded in the process. Consistent communication across ecological levels from 

participants, to facilitators and health centers directors, then to the regional health system office 
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provided a continuous feedback and incorporation of recommendations during implementation. 

While the training for stakeholders and observational feedback provided to facilitators were more 

straight forward approaches to building in learning, continuous cross level communication 

facilitated through the implementation coordinator was a more flexible and equitable approach to 

integrating learning systems. Researchers also found these learning systems to be reflective of 

the didactical learning methods central to MSD. Furthermore, these lines of communications 

enacted a learning system where lessons learned could be rapidly implemented from week to 

week, and resources could be provided by the health center directors or regional office. The 

regional implementation coordinator role was central to this multilevel approach because he was 

able to facilitate a learning system rooted in dialogue among stakeholders after the initial training 

and during the entire scale up process.  

Limitations  

While the intervention was scaled to GAMs within Jurisdiction VI, there were limitations 

to this study. Firstly, there was an initial drop-out among participants in the beginning of 

implementation. This may have been due to the perception of participants that they would be 

receiving health services exclusively. Future efforts should better gauge participants’ 

commitment to the 13-week intervention. Secondly, the limited number of participants in the 

study may limit the applicability to larger health systems. However, limited research resources 

did not allow for the research team to conduct the test in a larger health system. In addition, the 

limited number of participants that can be engaged through the GAMs, limits the reach of this 

intervention. This calls for efforts to increase reach through adapting the intervention to various 

community and workplace settings beyond health centers.  

Conclusion 
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The multilevel approach provided a comprehensive framework on which to test a scalable 

unit, and as a result a better understanding of the infrastructure and learning systems necessary to 

scale-up. As evident from our approach, it is critical to receive buy-in and build cohesion from 

stakeholders across ecological levels. This facilitates strong lines of communication and resource 

sharing that ensure adherence to the intervention. While this implies breaking down traditional 

hierarchical power dynamics within health systems, it is necessary to foster a strong learning 

system—one based on feedback processes, collective problem-solving, and rapid solution-based 

implementation strategies. The approach also provided insight on the need to assess adaptability 

of the intervention into diverse health center and system settings. Overall, this innovative 

approach to scaling MSD proved that a regional health system is a functional unit on which to 

base scale-up efforts and demonstrated an advantage to working outside of normative system 

dynamics when implementing and scaling interventions. Additionally, this study provides useful 

evidence for scaling a chronic disease intervention within an LMIC health system through a 

scientifically rigorous collaborative approach. 
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MSD: Meta Salud Diabetes  
SEM: Social Ecological Model 
SD: Standard Deviation 
SE: Standard Error 
T2DM:Type-2 Diabetes Mellitus  
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APPENDIX D 
 

HUMAN SUBJECTS  
 
Date: March 12, 2019  
Principal Investigator: Cecilia B Rosales  
Protocol Number: 1508040144A018 Protocol Title: TOOLS AND PRACTICES TO 
DECREASE CVD AND COMPLICATIONS IN THE DIABETIC POPULATION OF MEXICO 
Level of Review: Expedited  
Determination: Approved  
Expiration Date: August 29, 2019  
 
Change Description: We are switching from Puerto Penasco B to Luis B Sanchez health center 
per our listed health centers. We are also no longer collecting cholesterol, triglycerides, and 
arm/waist measurements.  
 
Updated CITI Dates: Maria del Carmen Castro, Jill Guersney de Zapien. Documents 
Reviewed Concurrently: HSPP Forms/Correspondence: 1508040144Crosales_amendment_3-8-
19.pdf HSPP Forms/Correspondence: F107_personnel list_3_8_2019.docx Informed  
 
Consent/PHI Forms: 
SubStudy_C.Rosales1508040144_InterventionConsent_ENGLISH_Feb27.pdf Informed 
Consent/PHI Forms: Sub-Study_C.Rosales1508040144_InterventionConsent_ENGLISH_Feb27 
EDIT.docx  
 
Informed Consent/PHI Forms: 
SubStudy_C.Rosales1508040144_InterventionConsent_SPANISH_Feb27.pdf Informed 
Consent/PHI Forms: SubStudy_C.Rosales1508040144_InterventionConsent_SPANISH_Feb27 
EDIT.docx  
 
Other Approvals and Authorizations: Oficio Meta Salud EDIT.docx  
Other Approvals and Authorizations: Site Authorization_Ingles .docx Regulatory  
 
Determinations/Comments:  
• Modification Eligible for Expedite Review (45 CFR 46.110): The modification(s) do not affect 
the design of the research AND the modification(s) add no more than minimal risk to subjects. 
This project has been reviewed and approved by an IRB Chair or designee.  
• No changes to a project may be made prior to IRB approval except to eliminate apparent 
immediate hazard to subjects.  
• The University of Arizona maintains a Federalwide Assurance with the Office for Human 
Research Protections (FWA #00004218).  
• All research procedures should be conducted according to the approved protocol and the 
policies and guidance of the IRB.  
• The current consent with the IRB approval stamp must be used to consent subjects.  
• The Principal Investigator should notify the IRB immediately of any proposed changes that 
affect the protocol and report any unanticipated problems involving risks to participants or 
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others. Please refer to Guidance Investigators Responsibility after IRB Approval and Reporting 
Local Information. 
 


