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Diabetes in Mexican-Americans, Evaluation Endpoints for Glycemic Control, and Discussion of Areas of Intervention and Inquiry
Overview
Over the last decade, diabetes has become increasingly prevalent in the United States, and is estimated to become an ever-increasing public health issue in communities throughout the country in the next few years.  The National Institutes of Health estimates that as of 2005, 20.8 million people, or 7.0 percent of the population, have diabetes.
  While this bodes ramifications for people from all ethnic, racial, geographic and socioeconomic backgrounds, it is particularly significant for Mexican-Americans in the United States.  For Mexican-Americans, the risk for diabetes is significantly higher.  Although exact statistics are not available, the NIH estimates that 9.5 percent of Mexican-Americans have diabetes.1  Type II diabetes is characterized by the reduction in the sensitivity of body tissues to insulin.  Therefore, a higher concentration of insulin is required to stimulate the disposal of glucose in periphery tissues, and suppress glucose production in the liver.


This topic has been chosen for discussion and review due to the high prevalence of Type II diabetes at the Samaritan House clinic in Redwood City.  The population served by the clinic is almost entirely made up of recent immigrants from Mexico.  In fact, the North Fair Oaks neighborhood where the clinic is located is nicknamed “Little Michoacan” after the state in Mexico to which many of the residents of the neighborhood trace their heritage.  According to Dr. Jason Wong, director of the clinic, diabetes is the single largest problem faced by the clinic.  With clinic patients often receiving care from different doctors on different visits, managing interventions for diabetes becomes important, as well as determining what interventions and lifestyle changes are the most successful and plausible for patients seen by the clinic.

This literature review will discuss how various studies have shown that Mexican-Americans are at increased risk for Type II diabetes (Non-insulin dependent diabetes), the reasons why this public health and social issue needs to be addressed, and barriers that exist between providers and patients.  These barriers are cultural, gender, medical, linguistic and social.  Lifestyle changes to control diabetes will be presented, with an emphasis on those that have been shown to be effective in Mexican-American communities.  Other successful interventions in other contexts that have been less successful and effective for Mexican-American communities will also be discussed.  
There will be a discussion of the endpoints of evaluation of treatment and intervention effectiveness.  The effectiveness of HbA1c testing as a function of glycemic control for patients will be presented, along with its limitations.  The clinical applications of this data will be discussed with regards to the frequency of testing that patients receive.  Self-monitoring of blood-glucose levels will be discussed as another intervention, endpoint, and mechanism of bringing about lifestyle change to improve self-care among diabetic patients.  Differences in testing and endpoint glycemic evaluations for Mexican-Americans will be presented.  Lastly, there will be a discussion of how these interventions and lessons can be applied at the Samaritan House clinic.
Diabetes in Mexico
The high occurrence of diabetes among Mexican-Americans is not exclusive to Mexicans residing within the U.S.  Diabetes prevalence is significantly higher among Mexican men in Mexico, at 16.7%, while prevalence among Mexican women is 9.5%.
  Furthermore, the same study found that diabetes in Mexico was more prevalent in urban areas, as well as among older Mexicans.  Possible reasons for this are hypertriglyceridemia, impaired functional status, and an increased prevalence of ischemic heart disease.3  
Cultural and Social Attitudes towards Diabetes in Mexico
Despite the increased presence in urban areas of risk factors for Type II diabetes, such as fast food and lack of physical activity, diabetes remains a major problem in rural Mexico.  A study conducted among 521 participants, all over the age of 40, 56 of whom had been previously diagnosed with Type II diabetes, by Stanford Medical School in a rural town in Morelos, Mexico found that virtually all individuals held causal explanations based on nonscientific beliefs.
  Most of the interviewees in the sample used home remedies, and did not rely on physicians as the main provider of care and management of diabetes.  Blood glucose monitoring was also not practiced.  The authors suggested that lifestyle changes be modified through community and family influences, as opposed to doing so on an individual basis.  Such an approach would plausibly rely on using existing and local networks to channel information and resources, thereby reducing possible resistance and barriers to lifestyle changes that could manage diabetic care.
Increased knowledge about diabetes in a cultural context in Mexico can aid providers in designing successful interventions in the U.S. for Mexican-Americans.  As the authors in the Morelos study state, many of the participants preferred traditional herbal treatments for diabetes in a family setting.4  Medical treatments, monitoring and interventions suggested by physicians were ignored for a variety of reasons.  These included the large expense associated with medicines and monitoring equipment, guilt for the burden that dietary and exercise interventions would impose on family life, a belief that treatment is unnecessary, and a lack of instruction about how to check blood sugar and make dietary changes.  The study concludes by suggesting that future interventions incorporate cultural and social competency through several means.  Since many of the participants in the Morelos study noted that family concerns prevented them from following interventions, future interventions should focus on educating the entire family, and community, about diabetes and its management.  For example, instead of recommending that individuals exercise on an individual bases, the authors suggest that community recreation classes would be more effective at increasing compliance with suggested lifestyle changes, and would serve an educational and informative purpose at the same time across a wide population.4
The role of susto as an explanation for diabetes
There are several non-medical beliefs that exist within Mexican culture about the cause of diabetes.  A study by Raminta Daniulaityte of 46 individuals attending classes at a Social Security clinic Guadalajara, Mexico, found commonplace beliefs about the causes of diabetes within a cultural context.
  These beliefs were widespread across the sample.  For example, a common belief was that emotional distress, and susto, a term for fright, caused diabetes.  In addition, some of the interviewees traced the prevalence of diabetes to the onset of economic recession in their communities, and decreased standard of living and job opportunities.  Participants in the study were less likely to see diabetes as resulting from factors relating to diet, genetics, and physical activity.  This study would have implications for the health of Mexican immigrants in the U.S. since many of these cultural beliefs might be maintained.  Promoting effective interventions would require understanding the extent to which these beliefs and are present, and how they impact the individual (and community) of diabetes.  For example, the authors of the Morelos study note how stress is viewed as an illness in and of itself in Mexican culture, no matter what the cause, intensity, or duration of the stress.4  
Diabetes in Mexican-American Culture
The same attitudes towards stress that existed in rural Morelos existed in a study performed in Northern California.  Carranza and LeBaron interviewed 76 Mexican-Americans with Type II diabetes at a community clinic in Northern California.  Of these patients, 87 percent were born in Mexico, and 78 percent spoke only Spanish.  Almost all of them had been prescribed interventions at the clinic, and had received medication and insulin.
  Few of the patients (only 28 percent) described their behavior as a cause of diabetes, while 61 percent attributed their diabetes to susto, and 32 percent gave hereditary explanations.  This finding helps to show that the patients brought their beliefs relating to a medical condition with them to the U.S., and exposure to a different culture had not changed their views about diabetes.  Furthermore, many of the same barriers existed for the patients interviewed in California.  Despite being prescribed interventions, they indicated that they did not have the time or resources to pay for prescriptions and monitoring equipment.  However, the study found that those patients who indicated that they had strong social support from a spouse or another family member had a stronger adherence to diabetes recommendations than those who did not have the same support networks.  Like the Morelos study, this finding suggests that providers should also focus on the individual’s family and increase their awareness of the guidelines for managing diabetes.
Case study: intervention in Starr County, Texas
Type II diabetes among Mexican-Americans has been extensively studied in Starr County, Texas, located along the border with Mexico.  With a population that is 97 percent Hispanic, it also has a high rate of diabetes among an economically disenfranchised population.
  Starr County also has one of the highest death rates for diabetes in the state of Texas.  From 1994-1998, a comprehensive intervention was conducted by researchers from the School of Nursing from the University of Texas.  The intervention consisted of three months of weekly 2-hour instructional sessions on nutrition, self-monitoring of blood glucose, exercise, and other self-care topics.  Support group sessions were designed to promote behavior changes in the participants through problem solving and food cooking demonstrations.
  
The intervention teams incorporated family members into the process, and attempted to adapt dietary recommendations into popular Mexican recipes and dishes.  Active cultural competence was demonstrated as bilingual dieticians led study participants to local grocery stores to aid them in applying the dietary information that they had learned.  In addition, dietary experts also made an effort to improve eating habits among family members.  Compared to control groups, statistically significant outcomes were achieved in diabetes knowledge, FBG, and HbA1c.8  These changes emerged within a period of six months.  Despite these improvements, the authors of this study found no statistically significant correlation between the reduced HbA1c levels and home blood glucose monitoring.
Furthermore, initial reductions in Body-Mass Index were seen in participants.  However, by the end of twelve months, they had returned to the baseline.8  This result was attributed to a lack of exercise facilities, cultural factors that inhibited outdoor exercise (the authors note that it was inappropriate for women in this area to walk on streets by themselves), lack of paved sidewalks, and high temperatures.8  Even as education about diabetes allowed for certain barriers to management of care to be overcome, other obstacles remained that would impact patient health, such as obesity.  Nevertheless, the cost of this intervention is estimated at $384 per patient annually.8  If an appropriate measurement of the long-term effect of the positive results of this intervention in Starr County can be obtained, this intervention program could serve as a model for other programs nationwide.  The combination of sustained contact between community health workers, nurses, doctors, patients and family members over a four-year intervention period could be seen as a culturally competent method of improving the management of diabetes.
Lifestyle Changes in Activity: Methods of Intervention
As the Morelos study suggested, finding physical activities that fit within the cultural context can be an effective intervention for managing diabetes.  In a study conducted of 505 Mexican-Americans with diabetes who had taken part in the National Health and Nutrition Examination Survey, it was found that 39 percent of Mexican-Americans did not participate in any leisure time activities, such as walking, running, gardening, etc.
  However, Mexican-Americans who participated in three or more leisure time activities used no medication or only oral medication to control their diabetes.  In other words, none of these patients required insulin.  Gardening and walking were the most-favored leisure time activities, practiced by 33.7 percent and 31.5 percent of survey participants, respectively.9  These results suggest the extent of inactivity, but also present a possible means of addressing the lack of physical activity by promoting activities that are popular within the Mexican cultural framework, such as gardening.
Monitoring the effectiveness of interventions: HbA1c testing vs. glucose testing

Ideally, patients monitor their own blood glucose levels, and clinicians perform HbA1c testing in order to determine the glycosylation levels of hemoglobin in the patient’s bloodstream.  Increased frequency of self-monitoring of blood glucose has been shown to lower HbA1c levels; however, the marginal benefit of each additional test decreases. 
  The guidelines for a successful target with regards to glycemic control vary slightly from two different sources.  The American Diabetes Association recommends preprandial blood glucose values of 90 to 130 mg/dL, and a hemoglobin A1C value of less than 7 percent.2  The American College of Endocrinology Diabetes Mellitus Consensus Conference places the value of HbA1c below 6.5 percent, and blood glucose levels below 110 mg/dL.

Disagreement exists among researchers as to whether frequent blood glucose testing lowers HbA1c levels.  One study found that performance of SBMG was correlated with superior glycemic control.  This has mainly been asserted for Type II diabetes patients who are using insulin, while there have yet been no finding on whether self-monitoring of blood glucose levels aids in glycemic control for patients who are not on insulin.10

A research trial by the Department of Child Health at the University Of Missouri School Of Medicine attempted to correlate HbA1c levels with glucose in order to better understand glycemic control.  Although the testing was conducted on Type I diabetics, it nevertheless demonstrates some correlation between HbA1c and glucose, although this is far from absolute.  For example, the result, plotted along a regression line, show that an HbA1c level of 6 percent is correlated with a mean plasma glucose level of 135 mg/dL.  A level of 7 percent is correlated with a mean plasma glucose level of 170 mg/dL.
  Therefore, the guidelines set for glycemic control are not necessarily corroborated by the findings.  A patient who has an HbA1c level of 6 percent, well under the guidelines for proper diabetic management, would still have a plasma glucose level of 25 mg/dL above the recommended amount.

A test for HbA1c reflects blood glucose levels over the past several months, and does not provide information about variations from the mean that is measured.  Furthermore, the HbA1c test is a weighted average, where hemoglobin from younger erythrocytes (red blood cells) contributes more to the measurement than older erythrocytes (up to 120 days old, the lifespan of a typical red blood cell).  Blood glucose levels from the past 30 days can account for as much as 50 percent of the final result, while blood glucose levels from 90 to 120 days prior contribute only 10 percent to the measured level of hemoglobin glycosylation.11  

Even with normal measured HbA1c levels, large excursions in blood glucose levels can take place regularly.  These variations were quantified in a study of elderly patients and glucose levels.  All of the patients recruited for this study were diabetic and had HbA1c levels below 7.5 percent.  When they were monitored for a mean 188-hour period, maximum glucose levels for all patients exceeded 144 mg/dL.
  For 68 percent of patients, blood glucose exceeded 360 mg/dL.  Furthermore, the patients were also hypoglycemic, with blood glucose occasionally dropping below the recommended level.  Therefore, while an HbA1c test would otherwise indicate that these patients were doing an excellent job of maintaining glycemic control, the actual measurements of glucose levels show otherwise.  Without the data pertaining to the duration these large oscillations in blood glucose level, a provider would not have the full picture of the how the patient is maintaining glycemic control.  Health complications can result from this undetected hyperglycemia, such as decreased peripheral blood, contributing to symptoms such as the diabetic foot.

Self-monitoring of blood glucose
With such discrepancies present between HbA1c levels and glucose levels, regular self blood glucose testing provides a better picture of patient health and possible hyperglycemia between intervals of HbA1c testing.  Self-monitoring of blood glucose provides diabetic patients with real-time information and confirmation of hyperglycemia and hypoglycemia.  This information is necessary for patients to adjust doses of medications and insulin.  Furthermore, self-monitoring provides empowerment for patients.  A study of over 23,000 diabetic patients of the Kaiser Permanente health system in Northern California found lower HbA1c levels from increased glucose testing, and went on to stipulate that some of this benefit resulted from patients being more proactive in managing their diabetes.
  For example, patients would be able to see the effect of lifestyle changes in diet and exercise on their glucose levels.  Therefore, the authors presume, patients would have a further incentive to make and maintain those changes if they are able to see that their blood glucose level is partially determined by their own choices.  This could increase the effectiveness of other interventions, and result in improved patient health.
Since the Kaiser study was published in 2001, most scientific societies evaluating diabetes management have recognized that all patients with type I and type II diabetes should use SMBG testing.
  However, there is disagreement among different societies, such as the American Diabetes Association and the American Academy of Family Physicians, about the frequency with which patients under different conditions and different regiments should monitor their blood glucose levels.15
Barriers to self-monitoring of blood glucose

Despite the demonstrated benefits of regular blood glucose testing, accessibility of testing varies across racial, ethnic and socioeconomic lines.  An analysis of a study of SMBG testing among 44,181 patients of Kaiser Permanente found that barriers existed to SMBG testing, even among insured patients.  Patients with language difficulties were less likely to practice blood glucose testing at home.
  The differences were even more marked when the financial burden of glucose monitoring was analyzed.  As the cost of testing strips increased, the frequency of testing of decreased in the bottom two income tertitles, but not in the first tertile.16  With an uninsured population, the sensitivity of testing to cost could be even more pronounced.  This would most likely be the case in the Fair Oaks neighborhood surrounding the Samaritan House Clinic, and the problem would be compounded by language barriers.  As a result, providers of diabetic patients in these areas would have a more difficult time determining hyperglycemia and hypoglycemia in patients, and managing interventions.
Ethnic variance in diabetes indicators and endpoints
Noncompliance with interventions was found to be higher among Hispanic diabetic patients than with white and African-American patients.  The rates of noncompliance were 34.0 percent, 27.0 percent, and 26.0 percent, respectively.2  Results from the Third U.S. National Health and Nutrition Examination Survey and the Behavior Risk Factors Surveillance System (BRFSS) give more specific data on the quality of diabetic care for Hispanic and Mexican-American patients.  HbA1c levels were above 9.5 percent in 22.2 percent of Hispanics and Mexican-Americans (BRFSS did not distinguish between Hispanic or Mexican-American survey respondents).
  Results from the same data set of the survey show that Mexican-American men and non-Hispanic black women had the worst glycemic control, with 45 percent of Mexican-American men having HbA1c levels above 8 percent.
  This is compared with 15.9 percent for white diabetic patients in the sample.  However, Hispanic or Mexican-American patients were more likely to receive an annual foot examination (60.7 percent vs. 53.7 percent for whites), and as likely to receive a biannual lipid test (85.6 percent vs. 85.2 percent for whites).17
Barriers to health care in SF Bay Area

Interviews of Mexican-American patients at various community clinics throughout the San Francisco Bay Area by the School of Nursing at the University of California, San Francisco, indicate that there are three main barriers to health care options.  They are economic constraints, limited knowledge of the health care system and health care practices, and lack of English-speaking ability.
  Warda suggests the development of more culturally competent health practices, and better sensitivity of nurses and other providers to the expectations that Mexican-American patients have of their interaction with the health care system.
Discussion and conclusions


After researching the available data regarding interventions for Mexican-Americans with diabetes, it appears that there is not enough information on the nature of diabetes management among undocumented immigrants.  This is most likely because the data was collected from national surveys.  Many undocumented immigrants are likely to be uninsured and not have other forms of registration.  Therefore, they would not be included within the network of people from which this information is collected.  Furthermore, if their home addresses are frequently changing, and they are unfamiliar with responding to surveys or indicating their opinion of certain intervention, then the undocumented immigrants would be more likely to slip through the cracks and not receive the follow-up that they need.

Ideally, there would be more information available on the extent of glycemic control and physical activity among Mexican-Americans.  Lack of familiarity with the health care system was identified as a major barrier in the literature.  Although each community and locality is uniquely different, similar channels can be used to disseminate information regarding glycemic control.  For example, Spanish-language pamphlets encourage self-monitoring of blood glucose could be distributed through schools for children to give to their parents, and demonstrations of testing as well as possible changes in lifestyle can be presented at multilingual health fairs.  More studies should explore the link between immigration status and diabetic control, since immigration status could be an indicator of familiarity with the health care system.  In addition, undocumented immigrants may also be more reluctant to utilize public health resources in managing diabetes because of unease regarding issues of public charge.  They may worry that if they use public resources, it could be more difficult to obtain permanent resident status and citizenship in the future.  These social and cultural factors need to be incorporated into a better understanding of issues surrounding diabetes among Mexican-Americans in the United States.
Areas of intervention

Data regarding compliance with interventions could be useful to the Samaritan House Clinic.  Since they perform HbA1c testing on patients, data regarding the extent of self-monitoring of blood glucose would allow for a better assessment of how closely the clinic should be communicating with patients.  In addition, dietary data would allow for a better correlation of HbA1c levels to lifestyle.  Furthermore, changes in diet and exercise could also be tracked using HbA1c levels.

This data could be obtained using a survey of diabetic patients in the clinic.  It would involve asking them about factors such as their diet, both leisure time activity and physical activity involved with their occupation, frequency of glucose testing, access to information regarding diabetes management, and their support network among family members and friends.  With this information in hand, the clinic could design more effective interventions such as more focused classes on a specific topic, increased communication with other area providers, changes to insulin interventions, and additional forms of follow-up mechanisms to ensure glycemic control of patients.

Such efforts should not be limited to Samaritan House alone.  Since similar problems regarding diabetes are faced in surrounding communities in Menlo Park and East Palo Alto, other students who are working on diabetes-related projects could incorporate all of their desired information into the survey.  The larger sampling size would allow all of the clinics to make more effective changes based on the data obtained.


The next important step after evaluating this literature is to determine current interventions practiced by the clinic based on the patient data, and programs offered by the clinic to aid patients in managing diabetes.  An effective study (or an additional intervention) can then be more easily formed from this data.
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