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Protocol

Abstract
Introduction  Northern Mexico has among the highest 
rates of cardiovascular disease (CVD) and diabetes 
in the world. This research addresses core gaps in 
implementation science to develop, test and scale-up CVD 
risk-reduction interventions in diabetics through a national 
primary care health system.
Methods and analysis  The Meta Salud Diabetes (MSD) 
research project is a parallel two-arm cluster-randomised 
clinical behavioural trial based in 22 (n=22) health centres 
in Sonora, Mexico. MSD aims to evaluate the effectiveness 
of the MSD intervention for the secondary prevention of 
CVD risk factors among a diabetic population (n=320) 
compared with the study control of usual care. The MSD 
intervention consists of 2-hour class sessions delivered 
over a 13-week period providing educational information 
to encourage sustainable behavioural change to prevent 
disease complications including the adoption of physical 
activity. MSD is delivered within the context of Mexico’s 
national primary care health centre system by health 
professionals, including nurses, physicians and community 
health workers via existing social support groups for 
individuals diagnosed with chronic disease. Mixed models 
are used to estimate the effect of MSD by comparing 
cardiovascular risk, as measured by the Framingham 
Risk Score, between the trial arms. Secondary outcomes 
include hypertension, behavioural risk factors and 
psychosocial factors.
Ethics and dissemination  This work is supported 
by the National Institutes of Health, National Heart 
Lung and Blood Institute (1R01HL125996-01) and 
approved by the University of Arizona Research 
Institutional Review Board (Protocol 1508040144) and 
the Research Bioethics Committee at the University of 
Sonora. The first Internal Review Board approval date 
was 31 August 2015 with five subsequent approved 
amendments. This article refers to protocol V.0.2, 
dated 30 January 2017. Results will be disseminated 
via peer-reviewed publication and presentation at 
international conferences and will be shared through 
meetings with health systems officials.
Trial registration number  NCT0280469; Pre-results.

Introduction
Background and rationale 
Cardiovascular disease (CVD) is the leading 
cause of death in Mexico, accounting for 
over one-third of all mortality.1 The growing 
threat of mortality from CVD and diabetes 
in Mexico is devastating, rising by 9.5% in 
2010 alone.2 CVD and diabetes are among 
the top two causes of death in Mexico.3 From 
2005  to  2014, diabetes-attributable deaths 
increased by 26 870 and cardiovascular-attrib-
utable deaths increased by 38 564.4 Mexico’s 
National Health Program 2007–2012 states 
that 33% of deaths among Mexican women 
and 26% of deaths among Mexican men are 
caused by these illnesses.5 CVD is the leading 
cause of early death among people with 
diabetes.6 Individuals with diabetes are two to 
six times more likely to die from CVD than 
non-diabetics.7 Obesity, high blood pressure, 
high cholesterol and smoking each contrib-
utes to high rates of CVD among diabetics.8 
Secondary prevention of modifiable risk 
factors for CVD is of primary importance for 
lowering premature death rates in Mexico.9 

Recognising the need to address modi-
fiable risk factors for diabetes and CVD is a 
global priority for countries undergoing an 
epidemiological transition such as Mexico.10 

Strengths and limitations of this study

►► Implementation research using a cluster-randomised 
trial design.

►► Group-based intervention delivered within a national 
public health system.

►► Contributes to evaluating organisational barriers and 
facilitators to implement and scale chronic disease 
interventions in low-resource and medium-resource 
contexts.

http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2017-020762
http://dx.doi.org/10.1136/bmjopen-2017-020762
http://dx.doi.org/10.1136/bmjopen-2017-020762
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2017-020762&domain=pdf&date_stamp=2018-03-12
NCT0280469
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A primary objective of WHO is to promote non-communi-
cable disease interventions that address behavioural risk 
factors such as tobacco use, unhealthy diets and seden-
tary behaviour.11 The Mexican government has stated the 
need for adoption of scalable, evidence-based interven-
tions that address healthy lifestyle promotion and disease 
management for patients with diabetes, their families and 
their communities,12 particularly given the fact a small 
percentage of the diabetic population in Mexico report 
successfully managing CVD-associated risk factors.13 An 
average of 31.5% of Mexico’s population have hyper-
tension and 47.3% of individuals with hypertension are 
unaware of their condition.14 Thirty-two per cent (32%) 
of the population in Mexico was categorised as obese in 
2012 with body mass index (BMI) alone.15 Using the waist 
circumference BMI measure, almost 83% of women and 
65% of men have abdominal obesity.2 Mexico presents 
rich opportunities to address secondary prevention of 
CVD among the diabetic population via culturally and 
contextually appropriate, evidence-based interventions.

The Northern Mexico state of Sonora is located on the 
US–Mexico border and shares its northern border with the 
state of Arizona (figure 1). In the last decade, Sonora had 
the highest hypertension rate and fifth highest abdom-
inal obesity prevalence in Mexico, according to the coun-
try’s National Health and Nutrition Survey (NHANES), 
Encuesta Nacional de Salud y Nutrición (ENSANUT).15 16 
ENSANUT 2012 data indicate that Sonora has a 78.3% 
prevalence of abdominal obesity, exceeding the national 
rate of 74.0%.15 The high prevalence rates for diabetes-as-
sociated and CVD-associated risk factors places Sonora 
at a disproportionately high disease risk burden that 
exceeds the disease risk burden of most other states in 
Mexico.

Objectives
The Meta Salud Diabetes (MSD) curriculum was 
designed by El Colegio de Sonora and the University of 
Arizona as part of ‘Tools and practices to reduce CVD 
and complications in the diabetic population in Mexico’, 
a project funded by the National Institutes of Health 

(NIH) National Heart, Lung and Blood Institute as part 
of the Global Alliance for Chronic Diseases. The MSD 
behavioural intervention aims to reduce clinical risks 
for developing CVD among diabetic populations and is 
implemented in collaboration with the Sonora Ministry of 
Health. The research study’s two primary objectives are: 
(1) to test the effectiveness of a CVD secondary preven-
tion intervention among a diabetic population and (2) 
engage in a study that assesses the implementation of the 
MSD intervention to identify the strengths and limita-
tions faced by each study affiliated clinical site.

Trial design
This is a parallel two-arm cluster-randomised clinical 
behavioural trial based in 22 (n=22) health centres in 
Sonora, Mexico (figure 2).

Methods: participants, interventions and outcomes
Study setting
Mexico’s centralised health system includes health 
coverage programmes that provide access to care to most 
adults via a national network of hospitals and health 
centres.17 State and nationally run hospitals and health 
centres are the usual source of care for most Mexicans.18 19 
The centralised nature of the health system provides the 
context for the MSD intervention. In Sonora, Mexico, 
the vast majority of adults (82%), are covered by national 
programmes, approximately 26% are specifically covered 
by the national health insurance programme—Seguro 
Popular—implemented in 2004 (25.6%).20  Seguro 
Popular aims to provide access to care for families, many 
of which are low income, who had been excluded from 
social health insurance in the past.17

Under Seguro Popular, the Mexican Ministry of 
Health’s Community Health Centers (Centros de 
Salud) employ registered nurses (RNs) and community 
health workers (CHWs), whose activities include main-
taining a support group for people with diabetes.21 
These self-help groups, known as Grupos de Ayuda 
Mutua (GAMs) are one of the strategies for secondary 
prevention in patients with diabetes established by the 
Mexican Ministry of Health diabetes programme.21 
The most recent report estimates 8525 GAMs oper-
ating across Mexico with over 222 270 patient partic-
ipants throughout the country.22 National standards 
and operating procedures are outlined by the Ministry 
of Health to encourage a standardised delivery of care 
and outcomes to facilitate national GAM evaluation.21 
Monitoring of the GAMs occurs at the jurisdictional 
level and those meeting the standards are certified.21 
Despite governmental protocol and GAM certification, 
high variability remains across GAMs in group size 
(which averages approximately 26 individuals), socio-
demographics and disease profile of the participants. 
Each GAM determines meeting frequency, location, as 
well as the chronic disease self-management, educa-
tion and skill building offered.23 Variability in the 

Figure 1  Map of study location.
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GAMs is often due to lack of adequate space, training 
and educational resources for the GAM coordinators 
to adequately support patient participants. Despite 
these challenges, the nationwide infrastructure of the 
GAMs, embedded within the national health centre 
system, represents an opportunity for a scale-up of an 
evidence-based intervention for CVD risk management 
among diabetics, as many Mexicans access healthcare 
at these health centres.

Eligibility criteria
Health centre eligibility
The health centres (n=22) eligible for study inclusion are 
selected from the 209 Ministry of Health centres located 
in Sonora, Mexico. Health centres with the largest patient 
population are selected for study inclusion. Following 
identification of eligible health centres, the clinical sites 
are randomised to determine which health centres would 
be included in the intervention and control arms of the 
clinical trial.

Participant eligibility
Patients participating in an established GAM within 
a study clinical site are screened for study eligibility. 

Study inclusion criteria for individual participants 
include: (1) adult age (18 years of age or older); (2) 
a medical provider diagnosis of diabetes and  (3) be 
an established patient at the participating clinical site. 
Established patient is defined by this study as an indi-
vidual who receives his/her primary care via the study 
clinical site (table 1).

Figure 2  Flow chart of participation recruitment into cluster-randomised trial.

Table 1  Study inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Aged at least 
18 years

Aged less than 18 years

Diagnosed with 
type 2 diabetes

Not diagnosed with type 2 diabetes

Give written 
informed consent

Pre-existing significant comorbid 
condition precluding participation in 
physical activity, as determined by 
physical activity risk assessment and 
medical provider

All research is conducted in the country of Mexico; therefore, it 
is assumed that all participants are Mexican nationals and speak 
Spanish as their primary language.
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Intervention
This section is organised by the Template for Interven-
tion Description and Replication) checklist.24

The MSD curriculum is an individual-level, behavioural-
based intervention that provides nutritional educa-
tion, social support and encourages physical activity as 
secondary prevention of CVD among diabetic popula-
tions in Mexico. The intervention builds on the MSD 
curriculum, a primary prevention educational interven-
tion adapted from an evidence-based programme titled 
Pasos Adelante.25 26  Pasos Adelante is a chronic disease 
prevention curriculum provided in Spanish with Mexican 
nationals or first generation Mexican immigrants living 
in US–Mexico border communities and recognised by 
the Centers for Disease Control and Prevention  (CDC) 
as a ‘Winnable Battle’ intervention (http://​bit.​ly/​
2mLKJaD).26 The primary prevention curriculum known 
as Meta Salud has demonstrated efficacy in lowering phys-
iological risk factors associated with diabetes and CVD in 
Sonora.25–27

MSD curriculum
The MSD intervention consists of 2-hour class sessions 
delivered over a 13-week period (table  2). The MSD 
curriculum focuses on providing educational information 
to encourage sustainable behavioural change to prevent 
disease complications including the adaptation of phys-
ical activity. The curriculum places an emphasis on the 
importance of nutrition and physical activity. MSD compo-
nents include: (1) educational curriculum delivered 
in a support group context that encourages individuals 
with diabetes to make sustainable behavioural changes 
to better manage their chronic illness, prevent compli-
cations and prevent CVD. The curriculum is culturally 
relevant, context-specific and tailored to meet the needs 
of the study population; (2) the intervention is couched 
in a participatory methodology to promote a community 
of learning with the goal of providing a supportive space 
for people at risk for developing CVDs and (3) physical 
activity is a strategic element of the intervention aimed 
to increase exercise and build supporting social networks 
within the intervention to help prevent and manage 
chronic diseases. Physical activity is embedded within 
each session to foster long-term maintenance of health 
behaviours and positive emotional well-being.

MSD intervention design consists of four stages. These 
four stages involve a transdisciplinary team of public 
health experts in nutrition, chronic disease management 
and psychology.25 These public health experts remain 
involved with the study implementation to ensure the 
MSD intervention meets its delineated objectives within 
the study population. Stage 1 consisted of the revision of 
protocols, programmes, and procedures that are specific 
to meeting the needs of diabetic populations seeking 
to curtail the development of CVD.25 Stage 2 consists of 
fieldwork to assess the participating health centre sites, 
the GAMs and the patient populations of each respec-
tive health centre.25 Stage 3 includes a rigorous literature 

review to capture the current science on behavioural and 
lifestyle interventions for nutrition, physical activity, stress 
management and mental health associated to diabetes, 
CVD and general chronic disease.25 Stage 4 is the final 
adaptation of intervention materials to integrate diabetes 
management education.25 28

MSD is guided by two primary behavioural change 
theories, the Trans Theoretical Model of Behaviour 
Change and Social Cognitive Theory.29 30 These two 
behavioural change theories assume, respectively, 
that behaviour modification is a multistage process 
in which people move through stages of readiness for 
change, and that they do so in the context of reciprocal 
relationships with their environment, behaviour and 
cognition.29 30 MSD is guided by specific adult learning 
theories, including meaningful learning theory and 
popular education.31 32 Both approaches acknowledge 
the agency of adult learners to integrate knew knowl-
edge into what is already known and create a cognitive 
structure that makes sense of their own surroundings 
and situations.31 32 Through these approaches, MSD 
privileges the coconstruction of knowledge among 
participants and assumes MSD facilitators and partic-
ipants are colearners. Through meaningful learning 
theory and popular education, MSD encourages 
critical thinking about empowerment, personal and 
collective agency and particularly their right to quality 
healthcare services. Furthermore, the overarching 
framework for MSD is provided by salutogenesis, an 
asset-based model that searches for the origins of 
health (as opposed to the origins of disease sought 
by pathogenesis) and specifically addresses the role 
of stress and what Antonovsky has termed a sense of 
coherence.33 Finally, because of the implementation 
science focus of our trial, we also draw on the social–
ecological model, which supports our ability to assess, 
systematically, the potential for scale-up of MSD from 
the interpersonal, organisational, community and 
systems levels.34

A health professional within a regularly scheduled GAM 
meeting delivers MSD. GAMs are facilitated by a variety of 
health professionals, including a RNs, CHWs, MDs and 
in some clinical sites an interdisciplinary team of health 
centre staff, including interns, facilitate GAM meetings. 
Health professionals who deliver the MSD curriculum 
receive a 2-day, face-to-face training session in a group 
setting. Training sessions use didactic and interactive 
popular education techniques to both demonstrate and 
provide opportunities for practice and role-play for each 
of MSD’s 13 sessions.

Fidelity is documented by MSD research staff obser-
vation of most of the 13 sessions at all intervention 
sites. Fidelity tracks the extent to which the goals of 
each session are met, instructions for each activity are 
followed, as well evaluates the level of quality and consis-
tency in facilitation across the intervention sites. The 
observers are trained in observation techniques that 
allow them to document the activities of the session, 

http://bit.ly/2mLKJaD
http://bit.ly/2mLKJaD
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Table 2  Meta Salud Diabetes (MSD) knowledge, attitude and behaviour support sessions

Session Session title
Session learning goals
By the end of this session participants will have:

 ��� 1 Introduction to MSD ►► Learnt the objectives of the MSD programme.
►► Shared expectations about participation in the programme.
►► Developed group agreements on coexistence and cohesion.
►► Generated a collective vision of ‘health’.
►► Reflected on their current health status to identify strategies and goal setting for healthier habits to 
manage diabetes and cardiovascular disease (CVD).

 ��� 2 Living a healthy life with 
diabetes

►► Learnt more about diabetes and how it works in the body.
►► Identified symptoms and consequences of diabetes that you should discuss with your doctor.
►► Learnt complications of diabetes and its relation to heart disease, kidneys, eyes and feet, as well 
as tips to prevent and reduce.
►► Identified self-management techniques to live a health life with diabetes.

 ��� 3 Are you at risk of developing 
CVD?

►► Learnt CVD can be prevented.
►► Identified the relationship between CVD and diabetes.
►► Identified the preventable risk factors for CVD.
►► Learnt symptoms of a heart attack and how symptoms differ between men and women.
►► Learnt physical activity contributes to the prevention of CVD.
►► Reflected on strategies to cope with stress.

 ��� 4 Maintaining a healthy weight ►► Learnt maintaining a healthy weight and BMI is helpful for diabetes control.
►► Learnt overweight is a risk factor for controlling diabetes and contributes to high blood cholesterol, 
high blood pressure and CVDs.
►► Understands that fad diets and ‘miracle’ products are not effective and may be harmful to health.
►► Learnt and used ‘My Healthy Plate’ to create a healthier diet.
►► Learnt how gradual changes contribute to habits towards healthy weight loss and maintenance.

 ��� 5 Benefits of physical activity ►► Learnt physical activity helps achieve effective diabetes control, prevent CVD and improve overall 
health.
►► Learnt adult daily recommendations for physically activity (15 min) and the importance of 
increasing and incorporating physical activity into daily activities.
►► Learnt health benefits of frequent physical activity.
►► Learnt a brisk walk is an easy activity that almost everyone can perform taking into account their 
physical characteristics.

 ��� 6 Glucose and sugar ►► Understood how blood glucose works in the body.
►► Learnt appropriate levels of blood glucose for diagnosed diabetics.
►► Differentiated between hypoglycaemia and hyperglycaemia.
►► Identified sugar content of common drinks.
►► Learnt physical activity contributes to stable blood glucose.

 ��� 7 Everything you need to 
know about high blood 
pressure, salt and sodium

►► Learnt definitions of high blood pressure and how it is measured.
►► Learnt how to prevent hypertension and stroke.
►► Identified appropriate amount of sodium for the body and how allowable daily sodium intake 
accumulates.
►► Understood difficulties to reduce salt and sodium in food.

 ��� 8 Control your cholesterol, eat 
less fat

►► Learnt what cholesterol is and how it affects the body.
►► Learnt recommended cholesterol and triglycerides levels.
►► Learnt the steps to take to control of cholesterol and triglycerides levels.
►► Learnt about different types of fat.
►► Learnt how to cook with less fat.

 ��� 9 Is our community healthy? ►► Reflected on how our environment influences our ability to make healthy choices.
►► Identified aspects of the community which promote and detract from the adoption of healthy 
habits.
►► Learnt how certain people and groups contribute to building healthy communities.
►► Learnt how to create and use a community improvement plan.

 ��� 10 Enjoy life with emotional 
well-being

►► Identified the relationship between emotions and health.
►► Defined depression and its relationship to diabetes.
►► Reflected on personal emotional health and how it affects personal food choices, use of alcohol 
and tobacco.
►► Listed strategies to promote emotional well-being.

 ��� 11 Effective management 
of diabetes is a shared 
responsibility

►► Learnt the importance of taking action to improve diabetes control and pharmacological and non-
pharmacological treatments.
►► Recognised barriers and strategies to adhere to treatment.
►► Raised awareness of the importance of collaborating with one’s medical team to improve health.
►► Learnt to clarify needs and concerns during medical appointments.
►► Learnt one’s rights as patients and practised implementing these rights with medical care team.
►► Developed strategies for a respectful relationship with medical personnel.

Continued
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and take detailed notes on how the intervention is 
received and the quality of interactions between the 
facilitator and participants and between participants 
themselves. Following completion of the trial, two 
research staff will independently review the detailed 
notes of at least 20% of all the sessions observed. Using 
a prepared fidelity checklist, the observers will indicate 
if each objective was introduced and whether all of the 
information related to the material was covered and all 
planned activities were carried out in the session. The 
observers will use a five-point Likert scale to evaluate 
the quality of the curriculum delivery and evaluate the 
extent to which the facilitator presented the informa-
tion in an engaging, consistent and clear manner. In 
addition, the checklist will rate the extent to which the 
facilitator engages in interactive activities based on 
adult learning theories. The checklist includes obser-
vations on whether the facilitator focuses on partici-
pant learning and encourages them to be interactive; 
shows compassion to the participants without focusing 
on personal problems of any one participant; encour-
ages participants to give examples of situations in the 
curriculum and to ask questions related to their own 
experience.

Outcomes
Primary outcome
As a secondary prevention intervention to reduce CVD 
risk among diabetic populations in Northern Mexico, 
the study uses the Framingham Risk Score (FRS) as the 
primary outcome measure.35 FRS is a reliable estimate of 
an individual’s likelihood to develop CVD over a 10-year 
period.35 FRS uses age, total cholesterol, high-density 
lipoprotein cholesterol, blood pressure, smoking and 
diabetes to assess CVD risk in the study population.35 36 
Validation studies have established FRS as an excellent 
tool for predicting CVD events in the USA among diverse 
populations.37 38 FRS has not been validated in Latin 
American populations.39 This clinical trial provides an 
opportunity to generate data towards the validation of 
FRS in predicting CVD in Latin American populations 
(table 3).

Secondary outcomes
Secondary outcomes consider anthropometric, 
behavioural risk factors and psychosocial factors associ-
ated with CVD and diabetes. MSD research staff follow 
the WHO Steps Manual anthropometric data collection 
protocols (http://​bit.​ly/​2z33SXw) and a self-report inter-
view questionnaire to collect behavioural risk factors and 
psychosocial factors. Self-report collection instruments 
have been validated and extensively used among Mexican 
and Mexican American populations. For behavioural risk 
factors, the self-report measures draw from the Spanish 
versions of the NHANES, the National Health Interview 
Survey, Mexico’s National Health and Nutrition Survey 
(ENSANUT), Centers for Disease Control Behavioural 
Risk Factor Survey and the WHO International Physical 
Activity Scale.40–43 Self-report measures for psychosocial 
risk factors for CVD and diabetes draw from Problem 
Areas in Diabetes Questionnaire, Cohen’s perceived 
stress scale as well as overall quality of life measures.44–46

Methods: assignment of intervention, data collection, 
management and analysis
Data collection
Data are collected from participants at three time points: 
baseline, 3 months (postintervention)and 12 months (9 
months postintervention). Anthropometric measures, 
clinical measures and self-report data are collected at the 
three-respective data collection time points (table 3).

Sample size
To detect a standardised effect size of 0.4 for the FRS 
between the intervention and control groups at 3 months 
with at least 80% power, we calculate a sample size of 480 
(n=480) participants. This calculation assumes 12 clus-
ters for intervention arm and 10 for control (clinical site 
n=22) (inflated by two in intervention arm to account for 
cluster dropout), 20 participants per cluster on average 
(inflated from 16% to   25% to account for participant 
dropout) and an intracluster correlation (ICC) of 0.03.47 
This is a conservative ICC estimate based on reviews of 
several studies with clustering where the median ICCs 

Session Session title
Session learning goals
By the end of this session participants will have:

 � 12 Enjoy healthy meals with 
friends and family

►► Reflected on healthy aspects of traditional cuisine that can be incorporated into current eating 
habits.
►► Used My Healthy Plate to adapt what they have learnt about healthy eating into their daily lives.
►► Reviewed suggestions for healthy meals and reflected on how advertising affects buying habits of 
food and health products.

 � 13 Review and graduation ►► Reviewed main points of each session through interactive games.
►► Shared achievements and experiences during the programme.
►► Evaluated the programme and provided suggestions for improvement.
►► Wrote a letter to themselves to continue to work on reaching healthy goals.
►► Received recognition for participation in the programme.
►► Celebrated with participant group.

Table 2  Continued 

http://bit.ly/2z33SXw
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were found to be 0.01–0.02.71,72. This sample size also 
gives more than 80% power to detect a difference of 20% 
hypertension rates between the groups, assuming rates of 
60% and 40%. If the ICC is smaller, or more health centres 
are recruited, smaller differences can be detected. The 
difference in arms for which we powered on is feasible 
based on an ongoing evaluation study of CVD risk among 
patients of resource-intensive health centres in Sonora 
(such as the Unidades de Especialidades Médicas or 
Medical Specialty Units). A standardised effect size of 0.4 
is considered small to medium effect and is likely to be 
clinically meaningful.48

Recruitment
Prior to study recruitment, research staff meet with all clin-
ical staff from the study’s clinical site to explain all aspects 
of the clinical trial and to discuss optimal approaches 
for recruitment and retention. A research staff member 
is assigned to each clinic to ensure ongoing communi-
cation and clarification throughout the duration of the 
study. Clinical staff that express interest in assisting with 
patient referral and recruitment are provided  internal 
review board (IRB)-approved recruitment flyers and 
informed that they will not participate in the process of 
informed consent or data collection. Clinical staff will 
also be instructed to only provide study information 
found on the IRB recruitment flyers without providing 
potential study participants additional information. At 

least two staff members from each clinic who participate 
in GAM facilitation attend training on the study inter-
vention in order to implement the MSD curriculum and 
other health centre staff (including clinic administrators, 
physicians, nurses and CHWs) meet with research staff to 
be fully informed of the study logistics and goals.

Staff within the study clinical sites identify patients 
eligible for study inclusion screening. The health provider, 
clinic staff or clinic personnel inform the patient of the 
study and provide an IRB approved recruitment flyer. 
Study recruitment flyers are also displayed at partici-
pating clinical sites for recruitment. Interested individ-
uals are directed to contact the study staff responsible at 
the clinical site. Study staff inform the individual of the 
time and location of the GAM meeting where the enrol-
ment activities and informed consent take place.

Retention activities include: (1) reminder telephone 
calls and text messages to participants from research staff; 
(2) development of a phone chain or text message chain 
among participants to remind each other about upcoming 
classes and measurement dates; (3) in person contact 
with the enrolled participant by clinical and research staff 
during intervention sessions or routine medical appoint-
ments. For both of the two follow-up measures, study 
staff make three and (4) attempts to contact the partic-
ipant through telephone calls and or home visits. After 
the third unsuccessful attempt to make contact with the 

Table 3  Primary and secondary outcome measures by measurement instrument and timing

Outcomes
Measurement protocol/
Survey source Timing

Anthropometric Height, weight, BMI, waist and hip 
measures

WHO STEPS surveillance Baseline, 3 and 
12 months

Clinical Glycated haemoglobin (Haemoglobin 
A1c); total cholesterol, LDL and HDL; 
triglycerides; systolic and diastolic blood 
pressure

WHO STEPS surveillance Baseline, 3 and 
12 months

Demographics Age, sex, education, income, race and 
ethnicity

ENSANUT Baseline, 3 and 
12 months

Quality of life Mental health physical health BRFSS, ENSANUT Baseline, 3 and 
12 months

Diabetes attitudes, wishes 
and needs

Diabetes attitudes, wishes and needs Problem Areas in Diabetes 
Questionnaire (PAID)

Baseline, 3 and 
12 months

Nutrition Fruit and vegetable intake; fat; sodium BRFSS; WHO/GACD Baseline, 3 and 
12 months

Alcohol and tobacco Use and abuse BRFSS

Physical activity Moderate and vigorous physical activity; 
sedentary behaviour; walking behaviours

International Physical Activity 
Scale/WHO

Baseline, 3 and 
12 months

Stress Cohen Perceived Stress Scale Baseline, 3 and 
12 months

Measurement Protocols and Survey Sources: WHO STEPS Manual http://bit.ly/2z33SXw; Mexican National Health and Nutrition Survey 
(ENSANUT) http://bit.ly/2jGhAN7; Centre for Disease Control Behavioural Risk Factor Survey (BRFS) http://bit.ly/2ll1Tuj; PAID http://bit.
ly/2bMkGLu; Cohen Perceived Stress Scale http://bit.ly/2zQtTgh. Data are collected for all study participants even if they discontinue or 
deviate from intervention protocols.
BMI, body mass index; BRFSS, Behavioural Risk Factor Surveillance System; ENSANUT, Encuesta Nacional de Salud y Nutrición; GACD, 
Global Alliance for Chronic Diseases; HDL,high-density lipoprotein; LDL, low density lipoproteins.

http://bit.ly/2z33SXw
http://bit.ly/2jGhAN7
http://bit.ly/2ll1Tuj
http://bit.ly/2bMkGLu
http://bit.ly/2bMkGLu
http://bit.ly/2zQtTgh.
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participant, the study categorises the participant as lost to 
follow-up.

Assignment of interventions
The trial has 22 participating clinical sites across Sonora, 
Mexico, which serve as the unit of randomisation. Clinics 
were randomised in a 1:1 ratio using stratified block 
randomisation with a variable block size. Stratification was 
done by geographical category (Central, North, South) 
and the three data collection cycles. Randomisation was 
performed using ralloc module of the statistical software 
Stata by the study biostatistician who had no contact with 
the clinical sites or the study participants. Due to the 
cluster randomisation, there was no concealment of the 
allocation of the clinics to intervention or control. This is 
not a blinded study, both intervention and control sites as 
well as study staff are aware of the allocation to interven-
tion or control.

Data collection
Eligible individuals are invited to attend the MSD enrol-
ment session. During the enrolment session, each indi-
vidual participates in the study’s informed consent process. 
Eligible individuals must provide informed consent prior 
to study enrolment. Only enrolled participants will partic-
ipate in data collection. The informed consent protocol 
is conducted with every study participant. A research 
staff member provides a hard copy of the consent to the 
individual seeking to enrol in the study. Only research 
study staff conducts enrolment and monitors study enrol-
ment. After the individual has successfully completed the 
informed consent process as per the study protocol, the 
participant undergoes baseline data collection consisting 
of: cholesterol, haemoglobin A1c, triglycerides, blood 
pressure, height, weight, waist circumference, hip circum-
ference, demographic information and self-report ques-
tionnaire (table 3).

Data management
All data are stored in the REDCap electronic data 
management system, an encrypted database housed on 
a dedicated server located in the University of Arizona, 
College of Medicine. REDCap is developed specifically 
around Health Insurance Prortability and Accountability 
Act security guidelines and is approved and endorsed by 
the University of Arizona Privacy Office and IRB.

Statistical methods
This is a parallel two-arm cluster-randomised trial to 
evaluate the effectiveness of MSD for the secondary 
prevention of CVD risk factors among a diabetic popu-
lation versus the study control of usual care. The unit of 
randomisation is the health centre (n=22). The primary 
outcome is the FRS, which is be measured at baseline, 
3 months (postintervention) and 12 months (9 months 
postintervention). Secondary outcomes include hyper-
tension, behavioural risk factors and psychosocial factors, 
as detailed above.

Descriptive statistics for each cluster and study partic-
ipants are computed by arm. Differences between the 
intervention and control arms at 3 and 12 months are 
estimated from mixed models (linear for continuous 
outcomes and generalised with a binomial link for binary 
outcomes such as hypertension). Mixed models are used 
for the analysis of the data as it is of a correlated nature. 
Repeated measures on participants and patients within 
clusters will yield valid results if the data have a pattern 
of missingness of either missing completely at random 
or at random.49 If the missing data rate for the primary 
outcome is higher than 20% (≥20%), we perform sensi-
tivity analysis appropriate for cluster-randomised trials.50 
Adjusted estimates will also be reported to account for 
potential selection bias and or imbalance of key covariates 
in individual participants within health centres. Analysis is 
based on intention-to-treat, with which mixed models are 
consistent.51 Appropriate regression methods are used to 
undertake correlative analyses, to explore factors associ-
ated with greater changes in the FRS and hypertension.

Methods: monitoring
Data monitoring
A data monitoring committee was not established for this 
trial given its low intensity.

Harms
The research site coordinator designated to each health 
centre monitors and spontaneously reports adverse events 
and other unintended effects. All issues are documented 
by the site coordinator in the REDCap database at both 
the participant identification level and a separate internal 
use electronic journal that is dedicated to documentation 
and response to adverse events and unintended effects. 
Study site coordinators debrief regularly with the study 
coordinator to manage and address all issues within the 
guidelines set forth by the NIH.52

Ethics and dissemination
Protocol amendments
This article refers to protocol V.0.2, dated 1 January 2017.

Consent
Each clinic has an assigned clinical site research coor-
dinator. The informed consent process is overseen by 
the clinical site research coordinator and is respon-
sible for overall enrolment of all subjects. Research 
staff members will be trained on the informed consent 
procedure and be responsible for enrolling individual 
participants. Each individual will provide informed 
consent prior to being enrolled in the study. Only 
enrolled participants are engaged in data collection. 
The outlined informed consent protocol is conducted 
with every study participant. A research staff member 
is provided a physical copy of the consent to the indi-
vidual seeking to enrol in the study. The research staff 
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member reads the consent form loudly and clearly to 
the individual. After reading the consent form for the 
individual, the research staff member summarises the 
contents of the consent form. Following the summary, 
the research staff member asks the individual if they 
understood what was read to them and the summary 
they received and if she/he has any questions about 
what they reviewed together. If the individual agrees 
with the content of the consent form and participa-
tion in the study, she/he will then be asked to register 
in the research study’s database. The individual then 
enters his/her name into the study’s database and 
provides a signature on the electronic consent form.

Confidentiality
The study documents are electronically stored on 
computers and tablets on encrypted databases on a secure 
server affiliated with the UA. The computers and tablets 
are kept in locked storage cabinets when they are not in 
use at COLSON and/or UA.

Access to data
Only the Co-PI’s and Co-Investigators of the study have 
access to the final trial data set and final list of study sites, 
and disclosure of contractual agreements that limit such 
access for investigators.

Dissemination
On completion of the trial, we will engage major dissem-
ination strategies, including; (1) peer-reviewed publi-
cations in targeted journals; (2) scholarly presentations 
at scientific conferences and public health governance 
meetings; (3) interactive web-based promotional and 
training materials and (4) strategic informational and 
planning meetings with key institutions and centres of 
the Ministry of Health at the local, state and federal 
level. We will also leverage our existing partnerships 
and networks to disseminate findings, including the 
GACD Research Network, CDC Prevention Research 
Centers and the US–Mexico Border Health Commis-
sion, a binational governance body representative of 
the USA and Mexican Ministries of Health. Publica-
tions and presentations will involve and strengthen 
early-stage and late-stage binational research team 
members’ capacity to translate research finding into 
recommendations for reduction of CVD risk and 
complications of both Mexican nationals and transna-
tional populations of the US–Mexico border region. 
Web-based dissemination of promotional and training 
materials will be critical. El Colegio de Sonora and 
University of Arizona College of Public Health investi-
gators have extensive expertise and capacity to use the 
internet to promote and train health professionals, 
including CHWs, as evidenced by the web portal for 
the original, UnitedHealth Chronic Disease Initiative 
funded Meta Salud programme (http://​sitios.​colson.​
edu.​mx/​metasalud/) with links maintained by the 
University of Arizona Prevention Research Center 

website. The existing Meta Salud portal will be lever-
aged to disseminate research findings and models for 
sustainability of the MSD  programme.
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