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Introduction:
The prevalence and growth of diabetes mellitus (DM) in the United States has led
to its designation as the fifth-deadliest disease. The American Diabetes Association
(ADA) estimates that 20.8 million people, or 7% of the US population, currently have
type 1 or type 2 diabetes and 1.3 million new cases are diagnosed each year.1 There is no
cure for this disease. The macro- and micro-vascular complications that develop from
diabetes can be debilitating and life-threatening. The ADA estimates that over 224,000
deaths in the US in 2002 were related to DM complications. Patients with diabetes are
two to four times more likely to die of heart disease or stroke than healthy patients of the
same age. Diabetes is the leading cause of both blindness and kidney failure, and 6070% of patients suffer from some severity of nerve damage.2 Clinical trials have
demonstrated that having tight glycemic control can slow the progression of microvascular complications,3,4 and recent evidence shows that long-term tight control can also
improve macro-vascular complications, such as cardiovascular disease, for type 1
patients.5 This control, however, is not an easy task for many patients.
Proving exactly what factors lead to the loss of glycemic control can be
challenging due to the multitude of elements that are potential causes. There has been
some investigation in this subject. Studies with type 1 patients have found correlations
between poor glucose control and factors such as poor dietary adherence, low
socioeconomic status, and depression.6,7 Most studies done with type 2 patients have
focused on one specific factor, such as depression or race, and its effects on glucose
control. This study aimed to collectively consider the many factors present in a type 2
patient population that may lead to increased HgA1c values. By determining
commonalities among uncontrolled patients, we identified possible risk factors that, if not
managed appropriately, could contribute to loss of glucose control in other DM patients.

Methods:
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The patient population studied with type 2 DM at an urban outpatient clinic,
Whittier Street Health Center, in Roxbury, MA. Medical charts were retrospectively
reviewed and data compiled for 18 patients that we identified as having uncontrolled DM,
defined as most recent HgA1c >8.5%. Data collection took place between October 12
and November 7, 2005. Data was collected on demographics, co-morbid disease states,
medications related to diabetes, hypertension, and lipid management, routine DM
screening histories for retinopathy, nephropathy, and neuropathy, clinic visit histories,
and any other patient-specific factors that we felt may have played a role in their
uncontrolled diabetes. We then identified prevalent factors and investigated how they
may have contributed to a high HgA1c in these patients.

Results:
Demographic characteristics among study patients showed an equal distribution
between gender, a majority in the age group of 50-59 (39%), and a majority of
Hispanic/Latino race (50%) (Graph 1 and 2). The total population at the research site
mainly consists of patients of Hispanic/Latino and African American race.
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Sixteen patients (89%) had government-subsidized insurance plans, including
seven patients with Massachusetts Medicaid and nine patients participating in the state’s
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Uncompensated Care Pool (UCP) insurance plan, where patients receive medical care
and medications for free.
Results for co-morbid disease states indicate high prevalence of hypertension
(78%), hyperlipidemia (72%), obesity (44%), depression (33%), and nephropathy (28%)
(Graph 3). Of the 14 patients with hypertension, 43% were in control at the time of chart
review. Control was defined as the most recent blood pressure reading <130/80 mmHg.
Two patients were not taking any medication for this disease, seven patients took one
medication, three patients took two, and two patients took three medications. Two
patients utilized combination medication products. The most common antihypertensives
used were ACE inhibitors and ARB’s, followed by hydrochlorothiazide, then betablockers. None of our patients used a calcium channel blocker.
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Thirteen patients (72%) had hyperlipidemia. Seven (54%) were controlled,
defined as having a most recent LDL level of < 100 mg/dL. Four of these patients were
not taking drug therapy for this condition and the remaining nine patients took one
medication. Statins were used by eight of these patients for hyperlipidemia and one took
a fibrate.
Eight patients (44%) were obese, defined as a Body Mass Index (BMI) >30, six
were overweight (BMI 25-29.5), one was of healthy weight (BMI<25) and three patients
had an unknown BMI, as that information was unavailable (Graph 4).
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A total of six patients (33%) suffered from depression, three of whom were taking
medication for this condition, and two sought active behavioral health appointments.
Five of these patients had a clinical diagnosis of depression, while one patient had
exhibited constant depressive symptoms throughout the last few months and we chose to
include him in our analysis, despite a formal diagnosis included on his problem list. It
was evident form his chart notes, the patient had diagnosable depression. Five patients
suffered from another psychological disorder, anxiety or substance use disorder (28%).
Five patients (28%) had nephropathy, defined as a most recent microalbuminuria
level >30. All patients with microalbuminuria were concurrently taking an ACE inhibitor
or ARB.
In relation to diabetic disease, all 18 of our patients were uncontrolled
(A1c>8.5%), hence the premise of our investigation. All except for two had been
diagnosed with diabetes mellitus at least six months prior to chart review. Thirteen
(72%) had at least two A1c readings within the past year. The number of DM
medications that these patients took varied almost evenly from one to three, and only one
patient utilized a combination medication product. The most commonly used DM
medications (Graph 5) were metformin (83%), followed by insulin and sulfonylureas
(44% each). Within the class of sulfonylureas, five patients took glyburide and three took
glipizide. Only two patients used TZD’s, one rosiglitazone and one pioglitazone. Most
patients had received screenings within the past year for nephropathy (89%), neuropathy
(94%), and retinopathy (94%) (Graph 6).
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Discussion:
We found many similarities among our 18 patients with uncontrolled diabetes.
The most prevalent of these included age 50-59, Hispanic or African American race, lowincome eligible medical insurance, and the presence of hypertension, hyperlipidemia,
depression, and obesity. It is very likely that the interaction of many factors collectively
lead to the loss of DM control for these patients. For example, obesity can lead to
depression, depression can compromise quality of self-care and promote non-adherence,
and non-adherence can result in hyperglycemia. This is just one example of the many
different combinations of factors that ultimately lead to uncontrolled DM. We
investigated several of the most common contributing factors that we found among our
patients.

Race:
Our study included nine Hispanic/Latino patients, six African Americans (AA),
two Haitians, and one Somalian patient, a distribution that reflects the demographics of
our health center. AA and Hispanic races have a higher risk of developing diabetes and
complications than white people. In the US, it is estimated that 15% of AA’s and 14% of
Hispanics have DM, as opposed to 8% of whites.2,8 Race is also related to the control of
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the disease. AA and Hispanics are more likely to have less control of their DM.9,10 Our
study results support this conclusion in that all our uncontrolled patients were minorities.
Minority patients also have greater risks of being obese, non-adherent, and developing
depression with DM.11,12,13 Therefore, race is not only considered a risk factor for
uncontrolled glucose in itself, but it also increases the likelihood of developing other
conditions which are risk factors as well.
Tucker et al. observed that lack of control among minorities was mainly due to
genetics,14 however it is more likely that environmental factors strongly contributed. One
frequently researched factor is a lower socioeconomic status among AA’s and Hispanics.
A lower socioeconomic status negatively affects access to medical care and medications,
and patients’ quality of self-care.15 We looked at insurance status to measure the
economic status of our patients. Five out of six AA’s and all of Hispanics had lowincome, or government-subsidized medical insurance, supporting the theory that lower
economic status affects minorities’ control. On the other hand, some studies have found
that lack of DM control among minorities is independent of income level.9,16 Also, lack
of glucose control has been linked to a lower education level, which minorities are more
likely to have.17
Another possible reason that minorities have less DM control is due to the
language barrier that may exist between patients and health care providers, although we
did not make this association in our study. All our patients spoke English, except one
who used a translator. A study conducted with both English and non-English speaking
Hispanic DM patients also concluded that glycemic control was unrelated to Hispanic
patients’ ability to speak English.18 Nevertheless, language barriers have been linked to
issues such as less self-monitoring, which then lead to less glucose control.19 Therefore,
this factor should not be overlooked in other patients. It is the responsibility of both the
patient and the health care professional to work to overcome these barriers by the use of
interpreters or other ways.
Regardless of the cause, the results of minorities having worse glycemic control
are higher rates of complications and deaths. The fact that minority DM patients are
automatically at higher risk is a compelling indication for clinicians to initiate and
continue aggressive therapy in these patients to control their glucose as well as possible.

Depression:
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Six patients in our study suffered from co-morbid depression (33%), which is
higher than the national prevalence of approximately 25%.20 Most of these individuals
used insulin, were non-Caucasian, had at least three co-morbid disease states, and BMI >
30. All these factors have been associated with increased depression in DM patients.21
In turn, depression can lead to hyperglycemia and an increased risk of micro- and macrovascular complications.20,22 Lustman et al conducted a meta-analysis of published
literature that looked for an association between depression and hyperglycemia, and
concluded that a strong correlation does exist between the two.23
We looked for factors that may have been responsible for developing or
maintaining our patients’ depression. Five out of six patients were using insulin. In fact,
the majority of all our study patients who used insulin suffered from depression (5 out of
8). Insulin therapy has been linked to an increase in HgA1c in depression patients.24
This could be due to a number of reasons, including the complexity and time requirement
of self-administering such a treatment. For instance, Surwit et al found depression and
poor glucose control to be related in patients using three or more insulin injections per
day.25 Our patients injected a maximum of twice per day, but even this regimen requires
time and energy and can easily become an aggravating and inconvenient task. Also, all
of our patients were taking metformin, except one who recently stopped due to
intolerable side effects. Although we were unable to find any data relating metformin to
depression, the finding remains noteworthy.
All of our depressed patients were of a minority race. Minorities are at an
increased likelihood of developing depression with DM, although the exact reason
remains unknown.21,26 Non-Caucasians are also less likely to be treated for their
depression . As discussed previously, race itself (Hispanic or African American) is
associated with an increased HgA1c. When combined with depression, the risk of
uncontrolled DM is further increased.
All our patients all had at least three other disease states, which may contribute to
depression due to the stresses and complications of having many medical conditions at
once. Interestingly, 67% had a co-morbid psychiatric disorder (75% anxiety and 25%
history of substance abuse). Among our patients, and in the published literature, many
psychiatric illnesses have negative effects on glucose control.27,28 Also patients with
these mental illnesses are less likely to receive optimal DM care, including routine
testing.28,29,30
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Medical treatment of depression symptoms can improve glucose control.
Fluoxetine and paroxetine are both effective medications in treating depression and
subsequent glucose control improvement.31,32,33 Only 50% of our patients were taking
antidepressant medication at the time of chart review. We also had two patients in our
study receiving psychiatric counseling therapy. This treatment, specifically cognitive
behavioral therapy (CBT), has been proven an effective treatment for depression and
improves glucose control in DM patients.20,33 Also, poor glucose control has been shown
to exacerbate depression symptoms, therefore intensive DM therapy may help to treat
depression as well.
Given the strong relationship between depression and other psychiatric disorders
and uncontrolled DM, it is imperative that we treat all conditions. Antidepressant therapy,
CBT, and tight glucose control are all treatment options with proven benefits in
controlling both DM and depression combined. Many of our patients have untreated
depression and the addition of therapy would help to improve their glucose control.

Obesity:
Diabetes and obesity are closely related medical conditions. Of the millions of
Americans with diabetes, 79% are either overweight or obese.34 Eight of our patients
were classified as obese with a BMI >30. The remainder of patients were either
overweight or their BMI was unknown, with the exception of one patient who was of
healthy weight. Published clinical trials show a strong link between an increased BMI
and an increased HgA1c.35,36,37 This finding remains true among many patient subgroups,
including both sexes, the elderly, and minority races. Among our obese patients, 63%
were female and all were under 65 years of age and belonging to a minority race. Only
two of our patients reported consistent, effortful physical activity as part of their lifestyles.
All study patients were routinely counseled at office visits on the importance of a healthy
diet. Sixty-three percent of patients had medication regimens that included metformin, a
drug proven to be of significant clinical benefit in obese diabetic patients. One patient
recently discontinued metformin due to intolerable GI side effects. We also observed that
50% of our patients with obesity suffered from some type of co-morbid psychological
illness, including depression, anxiety, or substance use disorder. In clinical trials, obesity
has been strongly correlated with depression among DM patients.13,21 Again, we can see
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that many factors interact with obesity and further increase the likelihood that these
patients will develop uncontrolled blood glucose.
Several treatments, including pharmacological agents, have been clinically
evaluated for their efficacy of decreasing patients’ BMI, and, consequently increasing
their glucose control. Sibutramine is shown to both decrease BMI and improve glucose
control38 and bromocriptine improves control, but the mechanism remains unknown.39
Lifestyle modifications also have benefit in these patients. A low calorie diet and
physical activity counseling both reduced patients’ HgA1c in clinical trials.40,41 Besides
affecting patients’ physical health, obesity also has a negative impact on quality of life.42
Fortunately, although a widespread problem, obesity among DM patients is a treatable
condition. It is an issue that clinicians must deal with each and every time they see their
patients.

Hypertension:
Seventy-three percent of patients in the US who have diabetes also have
hypertension. Controlling blood pressure in these patients is just as important as
controlling blood glucose, but may be frequently overlooked. When uncontrolled,
hypertension increases the risks of developing long-term diabetes complications.43
Conversely, having controlled HTN can reduce the risk of developing complications,
both micro- and macro-vascular, by 33-50%. Only six our of our 14 patients with HTN
were currently controlled with drug therapy. Fifty percent of patients only took one HTN
medication, which is frequently insufficient in controlling the blood pressure of diabetes
patients.44 The same factors that lead to uncontrolled glucose can also contribute to
uncontrolled HTN, particularly minority race and depression.45,46 Given the increased
risk of hyperglycemia in DM patients with uncontrolled HTN, blood pressure needs to be
aggressively treated by clinicians.

Adherence:
Medication adherence is a problem that clinicians and patients face when treating
virtually every disease state. Each patient has their own personal reasons for being nonadherent, which are not always obvious to health care professionals, making it very
difficult to find effective methods of adherence improvement. We concluded from
clinicians’ chart notes that 56 % of our DM patients were non-adherent to either their
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medications or self-monitoring, although, realistically, accurate rates of non-adherence
are unobtainable by looking at medical charts alone. Common causes of medication nonadherence that our patients cited were running out of medication, lack of education in this
area, and adverse drug effects.
Research into some of the factors that facilitate non-adherence in diabetes patients
has been well documented. A recent review of many of the clinical trials in this area
determined six factors shown to have the most influence on patient adherence;
comprehension of regimen, perception of benefits, side effects, medication costs, regimen
complexity, and emotional well-being.47
Patients’ comprehension of their treatments, perceptions of benefits, and impact
of drug side effects are greatly influenced by the communication of clinicians. Decreases
in HgA1c have been observed in patients whose physicians assessed their recall and
comprehension of their treatments, and in those who reported good communication with
their health care providers.48,49 Many patients are unaware of the long-term effects of
their disease and do not notice any signs or symptoms of hyperglycemia. When unaware
of the importance of adherence to long-term outcomes of their diabetes, patients may not
take their medication as prescribed if they experience any unpleasant side effects.
Therefore, it is extremely important for physicians to communicate the long-term benefits
of therapy and to work with patients to minimize side effects.
Regimen complexity is a very strong predictor of medication adherence. Many
studies have shown that as more medications are added to a patient’s regimen, their
adherence rate decreases.50,51,52 The same effect occurs when the doses per day are
increased.50,51 The greatest percent of our patients were treated with only one
hyperglycemic medication (39%), followed by two medications (33%), then three (28%).
When looking at diabetes medications alone, 67% of our patients had a regimen with two
dosing times throughout the day, regardless of the number of medications taken at those
times. Most likely the patients have more than two dosing times per day when including
all medications in their regimens. Simplifying patients’ regimens will improve both
adherence and control of their diabetes. The use of combination products is a convenient
method to do this, but only one patient in our study utilized this type of medication.
Cost of medication is an influential factor on medication adherence in most health
care settings. However, we did not consider it as one because 89% of our patients had
insurance that did not require them to pay for their medications. It is possible that the
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minimal use of combination products in our patients was due to the lack of insurance
coverage of those medications.
The impact of emotional well-being on glucose control was discussed earlier in
terms of the effects of depression and other psychological illnesses. These disorders, as
well as emotional distress, also affect medication adherence. This finding further
emphasizes the importance of appropriately treating these co-morbid conditions.
When adherence is improved, better glycemic control can be achieved.
Addressing the six factors mentioned above is imperative. Other methods that have been
shown effective include making telephone calls from the physicians’ office, and the
implementation of pharmacist-managed diabetes programs.53,54 The issue of medication
adherence is an area that deserves much more attention from clinicians than it currently
receives and can substantially improve DM glucose control when focused on.
Adherence to office visits is also a barrier to glucose control. When patients do
not attend regular appointments with their physicians, it becomes even more difficult to
manage their disease properly. Poor compliance with office visits has been associated
with an increase in diabetic complications. We found that 67% of our patients had
attended at least three appointments in the past six months. Also, a remarkable 94% of
patients had been screened for both retinopathy and neuropathy in the past year and 89%
for nephropathy. Overall, clinic attendance was not a big problem among our patients;
however, a couple of individuals had extremely poor attendance. Many strategies have
been proven effective in improving patients’ appointment adherence and, subsequently,
improving glucose control. This includes exit-interviews by clinicians, sending detailed
appointment information to patients’ homes and calling them prior to appointments.55,56
Therefore, appointment attendance is not completely out of the hands of clinicians.

Limitations:
Our study was based on data collected from physician chart notes. We did not
include any information that the physician did not record. Some factors, such as
adherence may not be accurately assessed in this way. Only patients with type 2 diabetes
and a most recent HgA1c of >8.5% were included. We did not consider any previous
HgA1c values in our data. The patient population of this study was entirely of minority
race and primarily of low-income status. Factors affecting glucose control may differ
among other patient populations in other geographical areas. Several of the patients
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included have had HgA1c levels <8.5% taken since we ended the data collection period
and are improving in glycemic control.

Conclusions:
This study has collectively identified the factors most responsible for our patients’
uncontrolled DM. Published literature strongly supports our findings in most cases.
With this information we hope clinicians will expand their diabetes treatment to include
other factors that would otherwise have seemed irrelevant. There are some risk factors,
however, that are not treatable, including a patient’s race or income level. These factors
need to be acknowledged as warning signs that patients are at increased risk of having
uncontrolled blood sugars. Other factors which are treatable, such as depression and
medication adherence, have proven effective methods of treatment that should be utilized
whenever possible. Overall, the goal of treatment in diabetes, and any other disease state,
is to improve the patient’s quality of life. To do this, treatment must go beyond
controlling HgA1c levels to encompass every aspect of patient health.
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