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Abstract

The prevalence of diabetes is highest in older adults, a population that is increasing. Diabetes self-
care is complex with important recommendations for nutrition, physical activity, checking glucose
levels, and taking medication. Older adults with diabetes have unique issues which impact self-
care. As people age, their health status, support systems, physical and mental abilities, and
nutritional requirements change. Furthermore, comorbidities, complications, and polypharmacy
complicate diabetes self-care. Depression is also more common among the elderly and may lead to
deterioration in self-care behaviors. Because of concerns about cognitive deficits and multiple
comorbidities, adults older than 65 years are often excluded from research trials. Thus, little
clinical evidence is available and the most appropriate treatment approaches and how to best
support older patients’ self-care efforts are unclear. This review summarizes the current literature,
research findings, and expert and consensus recommendations with their rationales.
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Diabetes in the United States is most prevalent among the burgeoning population of obese
and older Americans. More than one-in-four U.S. adults aged 65 years and older have
diabetes with the vast majority (90%—-95%) diagnosed with type 2 diabetes (Caspersen,
Thomas, Boseman, Beckles, & Albright, 2012; Engelgau et al., 2004; CDC., 2011).
Projections for 2050 show the largest percentage increase is for those aged 75 years and
older and the second greatest increase is among those 65 to 75 years of age (460%, 241%
increase respectively; Boyle, Thompson, Gregg, Barker, & Williamson, 2010; Caspersen et
al., 2012; Cowie et al., 2009; Finucane et al., 2011; Wang, McPherson, Marsh, Gortmaker,
& Brown, 2011). Further, although many associate the onset of Type 1 diabetes with
adolescence, Type 1 diabetes onset peaks a second time between ages 50 and 70 years
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(Krolewski, Warram, Rand, & Kahn, 1987; Warram & Krolewski, 2005). Diabetes’s costs
represent 23% of current health care expenditures, of which more than half are attributable
to adults age 65 and older (American Diabetes Association [ADA], 2013a). Thus, prevention
of diabetes is the ultimate goal; however, effective management for older adults already
diagnosed with diabetes is critical to diminish risks of complications and reduce diabetes’
economic burden.

Older adults with diabetes represent the full spectrum of health status ranging from excellent
or good health with few or no comorbidities and intact cognitive and functional status to
very poor health such as end-stage chronic illness management, severe cognitive impairment
or poor functional status that may necessitate care in a long term care setting. For this
reason, in 2012 the ADA convened a Consensus Development Conference on Diabetes and
Older Adults (=65 years) to review existing evidence and treatment guidelines for older
adults with diabetes and to identify when individualizing treatment goals should be
considered (Kirkman et al., 2012). Importantly, these treatment guidelines impact
medication prescriptions and diabetes self-care recommendations (See Table 1). As less than
1% of clinical trials in diabetes focused on older adults (Lakey et al., 2013), most
recommendations from the consensus panel were based on expert opinion. Glycemic goals
for healthy older adults should be consistent with that of younger adults with diabetes;
however, goals must be individualized for older adults with high comorbidity status,
cognitive dysfunction or end-stage disease. These hemoglobin A;. (A1C) targets, a measure
of average glucose levels for the prior two to three months, could be as high as 8.5% to
prevent hypoglycemia while also preventing patient exposure to risks of glycosuria,
dehydration, hyperglycemic hyperosmolar syndrome, and poor wound healing associated
with high glucose levels (Kirkman et al., 2012).

Although diabetes is more prevalent in older age groups, most randomized controlled
intervention trials of adults with diabetes exclude those who are above 60 or 65 years of age
because of concerns about comorbidities, possible changes in mental status, and other
problems that may be increased in older people (Kirkman et al., 2012). Although some
intervention studies include older adults, often they do not analyze the data by age, thus the
impact of interventions on older individuals’ self-care and glycemic control cannot be
determined. As a result, many questions remain about effectiveness of diabetes self-care and
educational/behavioral interventions for older diabetes patients, particularly regarding how
normal cognitive decline and increased comorbidities associated with aging impacts self-
care of diabetes in everyday life. Thus, clinicians have little guidance on how best to support
these patients in their self-care efforts (Kirkman et al., 2012) and are unsure of which
behavioral/educational programs would provide benefit for older adults. Furthermore, issues
with physician-patient communication impact how people with diabetes understand and
discuss their diabetes self-care recommendations and prescriptions (Beverly, Brooks,
Ritholz, Abrahamson, & Weinger, 2012; Beverly, Ganda, et al., 2012; Beverly, Hultgren, et
al., 2011; Beverly, Ritholz, et al., 2012). Studies that include older persons with diabetes
need to incorporate age in the analytic approach or perform secondary analyses for different
age groups to determine how therapeutic interventions impact the elderly.
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In this review, we discuss the current literature on diabetes, self-care and older adults. First,
we discuss diabetes self-care challenges in the older population, followed by comorbidity,
cognitive and psychosocial challenges. Next, we review unique challenges faced by older
adults residing in long-term care facilities. Finally, we discuss research and interventions
needed to improve self-care practices, clinical outcomes, and quality of life in older adults
with diabetes.

Diabetes Self-Care Challenges

Nutrition

Diabetes self-care is complex, requiring management of medication regimens (taking the
appropriate dose of medication at the correct time), following a diabetes meal plan to
account for glucose levels and choosing healthy foods, blood glucose monitoring, exercising
regularly and attending regular medical/educational assessment visits (McNally, Rohan,
Pendley, Delamater, & Drotar, 2010) to maintain optimal glycemic control. To integrate
these behaviors and continue diabetes self-care during difficult life situations, those with
diabetes need skills in problem solving, coping and risk prevention. Importantly, support
from health care providers provides the foundation necessary to implement and maintain
these behaviors over time. Healthcare providers need to be aware of the impact of aging on
self-care abilities and help their patients adjust self-care to adapt to psychosocial and
physiologic changes associated with aging. However, how specific self-care behaviors need
to be adapted to the aging process and to the presence of complications and co-morbidities
has not been well studied.

Many clinicians are reluctant to refer older adults to group education programs to gain the
self-care support necessary to live with diabetes, feeling that older patients require
individualized attention. A recent randomized controlled trial reported that a highly
structured diabetes self-care education intervention with cognitive behavioral strategies
embedded helped improve glycemia in poorly controlled diabetes patients more than
standard group education or individual sessions with dietitians and/or nurse educators
(Weinger et al., 2011). Importantly, a subgroup analysis of older adults in this study,
although in a small sample (n=71) with age not exceeding 75 years, demonstrated that, on
average, older adults benefited from group interventions more than standard one-to-one
educational interventions and also more than middle-aged adults (Beverly et al., 2013; See
Figure 1). How those over 75 years of age would respond to these interventions is not clear
and needs further investigation. Thus, preliminary evidence suggests clinicians may safely
recommend group interventions for older persons without dementia up to age 75 years
(Beverly et al., 2013).

Nutrition is an integral component of diabetes self-care for all people with diabetes
regardless of age. Following a healthy diet is a well-recognized factor that impacts one’s
ability to achieve glycemic targets and prevent or delay the onset of severe diabetes
complications; however, following a healthy diet is challenging for most people with
diabetes (Delahanty & Halford, 1993; Nelson, Reiber, & Boyko, 2002; Neuhouser, Miller,
Kristal, Barnett, & Cheskin, 2002; Oza-Frank, Cheng, Narayan, & Gregg, 2009; Pi-Sunyer
etal., 1999; Vitolins et al., 2009). Although nutritional guidelines do not differ for younger

West J Nurs Res. Author manuscript; available in PMC 2015 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Weinger et al.

Page 4

versus older adults, older adults with diabetes may present with unique challenges that
impact their ability to follow a healthy diet. For example, older adults may have limited
finances or experience difficulties with food shopping and/or meal preparation. Furthermore,
older adults are at greater risk for altered taste and smell perception, swallowing difficulties,
dentition problems, altered gastrointestinal functioning, anorexia due to undernutrition and
skipping meals due to cognitive dysfunction and/or depression (Kirkman et al., 2012).
Weight loss should be approached with caution in the older adult as both intentional and
unintentional weight loss may lead to severe nutritional deficiencies (Kirkman et al., 2012).
Thus, obese older adults may require nutritional supplementation during an interval of
intentional weight loss. Referral to a dietitian or Certified Diabetes Educator can be useful in
assessing an older adult’s nutritional needs while developing strategies to address nutrition-
specific self-care barriers.

As adults age they may require fewer calories due to decreased metabolic rates and reduced
physical activity; however, older adults still require the same or higher levels of nutrients to
promote optimal health outcomes (Lichtenstein, Rasmussen, Yu, Epstein, & Russell, 2008).
Researchers at several U.S. universities have adapted the United States Department of
Agriculture’s (USDA) MyPlate specifically for older adults (e.g., University of Florida’s
MyPlate for older adults, Bobroff, 2011). MyPlate for older adults emphasizes the
importance of choosing nutrient-dense food and maintaining fluid balance. It depicts foods
in the following categories: 1) whole, enriched, and fortified grains and cereals, 2) bright-
colored vegetables, 3) deep-colored fruit, 4) low- and non-fat dairy products, 5) dry beans,
nuts, fish, poultry, lean meat and eggs, and liquid vegetable oils and soft spreads low in
saturated and trans fat. MyPlate for older adults also provides guidance regarding fluid
intake and physical activity. However, it is not tailored to the diet self-care needs of older
adults with diabetes; nutrition guidelines and education tools specifically for this population
are necessary for patients and for clinicians to provide excellent diabetes self-care support.

Few nutrition intervention studies have been designed specifically for older adults with
diabetes; however, preliminary evidence suggests that medical nutrition therapy is beneficial
for older adults (Kirkman et al., 2012). One study (Miller, Edwards, Kissling, & Sanville,
2002) evaluated a randomized nutrition intervention on blood glucose and lipoprotein levels
in adults aged 65 years and older with type 2 diabetes. Study subjects participated in 10
weekly 2-hour group education sessions about interpreting carbohydrate, fat and cholesterol
information on food labels. The nutrition education improved fasting plasma glucose (mean
change= -18.8+6.2) and A1C (mean change= —0.5+0.1%) levels (Miller et al., 2002).
Another study (Redmond et al., 2006) evaluated the impact of a nutrition intervention on
older adults (mean age=73.6 years) with self-reported diabetes diagnosis from 10 senior
centers in Georgia. Older adults participated in eight education sessions focusing on
carbohydrate counting, portion control, and meal spacing. Following the intervention, the
mean change in A1C levels for all participants decreased 0.24+1.35% (p=0.11). In sub-
analyses, older adults with a pre-intervention A1C level >6.5% had a mean decrease in A1C
levels of 0.66+1.58% (p=0.01) and adults with a pre-intervention A1C level >8.0%, on
average, decreased in A1C levels 1.46+1.90% (p=0.01; Redmond et al., 2006). These
studies show that nutrition-specific education can be beneficial among older adults with
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diabetes. More research is needed to confirm these findings and establish the necessary
duration and quality of education to improve glycemic control in this population.
Importantly, nutrition recommendations should take into account the older adults’ unique
culture, values, preferences, and individual goals and abilities (Beverly, Wray, Chui, &
LaCoe, 2014; Kirkman et al., 2012). For example, carbohydrate counting may not be needed
by older adults who are on less intensive treatment regimens or have more relaxed glycemic
goals.

Physical Activity

Daily physical activity is important to health for people of all ages. Diabetes does not pose a
contraindication to the need for or benefit of physical activity for older adults. In fact,
exercise provides distinct benefits to those with diabetes in terms of improving glycemic
control, insulin sensitivity, promoting weight loss and reducing risk of cardiovascular
disease. Guidelines for older adults with diabetes who are otherwise healthy (Kirkman et al.,
2012) are consistent with recommendations of the national Centers for Disease Control and
Prevention (CDC; Glasgow, Toobert, & Hampson, 1996) and the ADA (2013b): 30 minutes
of moderate activity such as walking at a brisk pace 5 days a week and muscle strengthening
activities 2 days each week. Despite the benefits of exercise, only 25% of older adults with
diabetes who participated in a recent national survey met ADA guidelines for physical
activity (Zhao, Ford, Li, & Balluz, 2011). Surprisingly, no differences were noted for those
with and without disability. Factors associated with failure to meet guidelines were female
gender, non-Hispanic black race, age greater than 75 years, obesity, and having a disability.
Older adults may believe that exercise is not helpful unless it occurs for long periods of time
and may feel incapable exercising for long durations. However, recent evidence from a
sample of community-dwelling seniors with diabetes (DiPietro, Gribok, Stevens, Hamm, &
Rumpler, 2013) suggests a greater improvement in blood glucose level on days when seniors
walked for 15 minutes after breakfast, lunch and dinner (total 45 minutes) compared to days
when they walked consistently for the same duration at only one time point during the day.

Aerobic exercise recommendations must be tailored for those with functional disability
secondary to neuropathy, impaired vision or other cause to prevent injury. In one study
(Pijpers et al., 2012), 30% of older adults with diabetes had sustained two or more falls over
a 6-month period. The risk of recurrent falls was 1.7 (95% CI 1.11-2.51) times higher for
those with diabetes compared to similar age adults without diabetes. Factors that explained
47% of the increased risk for recurrent falls were higher levels of pain, lower physical
activity and grip strength, limitations in activities of daily living, and cognitive impairment.
Although aerobic exercise may pose challenges for some older adults with diabetes,
particularly those with neuromuscular and sensorimotor changes, all can participate and
benefit from modest increases in regular exercise. Referral to supervised group exercise
programs, such as those provided at senior centers or the Young Men’s Christian
Association (YMCA), can improve activity level while promoting safety (Kirkman et al.,
2012). In addition, all can participate in exercise programs that focus on muscle
strengthening through resistance training. A recent meta-analysis (Hovanec, Sawant,
Overend, Petrella, & Vandervoort, 2012) of three randomized trials examining the effect of
resistance training in older adults with diabetes suggests that resistance training
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demonstrates moderate to large benefit in improving blood pressure, total and low-density
lipoprotein (LDL) cholesterol, fasting insulin, and muscle strength.

Chair exercise is another alternative for older adults who are homebound, have limitations in
mobility, or where safety of participation in a more traditional exercise program may be a
concern, for example, those with peripheral neuropathy. In one trial (Niemela, Vaananen,
Leinonen, & Laukkanen, 2011), older women assigned to a program of simple exercises
performed while sitting in a rocking chair demonstrated improved grip strength, balance and
walking at three months. Importantly, they were motivated to continue exercising following
completion of their study participation.

Medication Prescriptions

A recent systematic review (Campbell et al., 2012) examined the impact of cognitive
impairment on medication adherence in older adults. Cognitive dysfunction imposes many
barriers to medication adherence. Patients may have difficulty understanding directions
regarding how to take new medication and knowledge of why the medication was
prescribed. Caregivers of older adults may rely on the patient to remember their medications
or the caregiver may have cognitive difficulty themselves. Barriers to non-adherence
associated with cognitive impairment in the elderly were being female, minority race or
ethnicity, age =75 years, higher level of comorbidity and greater complexity of medication
regimen. Clearly, periodic assessment of cognitive function as part of routine screening for
older people with diabetes (Kirkman et al., 2012) is needed as deficits may not be readily
apparent yet negatively affect diabetes self-care.

External medication barriers include insurance coverage and medication costs. Many older
adults are prescribed multiple medications and may not be able to afford to pay for all of
their medications all at once. For example, older adults with the Medicare prescription drug
coverage (Part D) experience the coverage gap (i.e., “donut hole”) and subsequently struggle
to pay for prescriptions. The passing of the Patient Protection and Affordable Care Act
(PPACA) includes important improvements to Medicare prescription drug coverage and
plans to eliminate the gap altogether by 2020. The aim of this new legislation is to assist
older adults with diabetes and other health condition better afford prescription medications.

Hypoglycemia

Hypoglycemia is a common complication in older adults (Bertoni, Krop, Anderson, &
Brancati, 2002), particularly for those in poor glycemic control and those who were recently
hospitalized (Shorr, Ray, Daugherty, & Griffin, 1997). In one study (Munshi et al., 2011),
subjects wore blinded continuous glucose monitoring (CGM) devices for three days. More
than half experienced one or more hypoglycemia episodes detected by CGM lasting 46
minutes, on average with those occurring at night of longer duration. Most were undetected
by either finger-stick glucose monitoring or presence of symptoms. Of note, hypoglycemia
frequency and duration was similar for subjects with Type 2 and Type 1 diabetes.

Older age creates a greater vulnerability to hypoglycemia secondary to diminished counter-
regulatory responses and changes in pharmacokinetics (reduced renal elimination) and
pharmacodynamics (increased sensitivity to medications; Kirkman et al., 2012; Seaquist et
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al., 2013). Although the association between hypoglycemia and cognitive function is well
known, the direction of the relationship has been unclear. Findings of a recent population-
based prospective cohort study of 783 older adults with diabetes (Yaffe et al., 2013) suggest
that the relationship is bidirectional. Over the 10-year period and controlling for
comorbidities and change in cognitive function, subjects who had experienced a severe
hypoglycemic event were 2 times more likely to develop dementia and subjects who had
developed dementia during the follow up period were 3 times more likely to have a
subsequent severe hypoglycemic event. Efforts to prevent hypoglycemia in older adults with
diabetes are essential for health and well-being of this population.

Although few studies address hypoglycemia and diabetes self-care in older adults, the joint
Workgroup from the ADA and the Endocrine Society recommends patient education to
support patients and family members or other caregivers in the ability to prevent and treat
hypoglycemia (Seaquist et al., 2013). Reinforcement of self-care behaviors, including early
recognition and treatment of hypoglycemic symptoms, and reinforcement of their
understanding of how medications work as well as the impact of food and exercise on
glucose levels are important for hypoglycemia prevention (Seaquist et al., 2013).

Insulin Pump Therapy

Several studies have examined risk of hypoglycemia in subjects treated with intensive
insulin regimens. Findings of these studies have been consistent with those wearing insulin
pumps having significant hypoglycemia reduction (60-79%) compared to multiple daily
injections (D. Cohen et al., 2003; Hoogma et al., 2006; Weintrob et al., 2003). A more
recent technological innovation, the sensor-augmented insulin pumps programmed to
interrupt insulin delivery at a preset glucose value, have been found to further improve
safety (Bergenstal et al., 2013). Although older adults were not the population of interest in
these clinical trials, study findings, as well as the ADA and American Geriatrics Society
recommendation of A1C target <7% (Kirkman et al., 2012), support the consideration of
insulin pumps in the diabetes management of healthy older adults.

Indications for insulin pump therapy for older adults are similar to established indications
for younger adults with diabetes; however, age-related barriers such as impaired dexterity or
visual impairment as well as patient therapy preferences must be considered as part of
overall assessment (Stephens & Heffner, 2010) of health status prior to initiation of insulin
pump therapy and on an ongoing basis as function may decline over time. Thus, frequent
evaluation for older adults on insulin pump therapy is needed to account for any changes in
cognitive decline or health status. Two trials (Herman et al., 2005; Raskin et al., 2003) have
examined efficacy and safety of insulin pumps and multiple daily injections in older adults
with Type 2 diabetes naive to intensive insulin therapy. Findings were consistent in terms of
ALC improvement, hypoglycemia, and treatment-specific technical or mechanical problems.
A majority of subjects in both groups reported injection/infusion irritation or discomfort and
technical problems, such as insulin pump/pen malfunction, particularly during the first 2
months of transition to the new therapy (Herman et al., 2005). This highlights the need for
diabetes education centered on management of these technologies and incorporating practice
sessions for troubleshooting potential issues. Despite the need to adapt to the use of a

West J Nurs Res. Author manuscript; available in PMC 2015 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Weinger et al.

Page 8

sophisticated technology, satisfaction, on average, was higher for those using insulin pumps
experiencing less hassles, greater convenience and less life interference (Raskin et al.,
2003).

As the primary insurer for the majority of Americans =65 years, Medicare Part B, provides
coverage for insulin pumps under its durable medical equipment to those with Type 1
diabetes and some with Type 2 diabetes who meet one or more medical criteria: A1C >7%,
frequent hypoglycemic episodes, and/or wide excursions in blood glucose levels. Inability to
produce insulin must be documented by a C-peptide level. In addition, all individuals
wishing to qualify for insulin pump coverage through Medicare must complete a diabetes
self-care program, have been on an insulin regimen for the past 6 months, and monitored
blood glucose levels a minimum of 4 times daily, and demonstrate basic proficiency in
adjusting mealtime insulin doses according to blood glucose level. Consistent with the
Medicare program, the individual is responsible for 20% of the Medicare approval amount
for the pump and supplies after the yearly Part D deductible is met (Centers for Medicare &
Medicaid Services, n.d.).

Comorbidity Challenges

Polypharmacy

Presence of one or more comorbid conditions is common for older adults with diabetes
(Struijs, Baan, Schellevis, Westert, & van den Bos, 2006). The term polypharmacy is used
when multiple medications are prescribed for multiple conditions (Nobili, Garattini, &
Mannucci, 2011). Although there is no standard definition of the number of medications that
defines polypharmacy, most define polypharmacy as taking five or six medications per day
but do not distinguish between appropriate versus inappropriate use (Good, 2002). In one
sample of older adults with diabetes, subjects, on average, reported taking 8.2+4.0
medications each day (Munshi et al., 2011). Self-reported medications may not include over
the counter, herbal or medications such as Tylenol that may be taken on an “as needed”
basis; therefore, self-report may underestimate the actual number of medications taken.
Higher numbers of daily medications increase the complexity of medication self-care and
the risk of medication error. Further complicating the issue is that medications are often
prescribed by different practitioners and may be filled at different pharmacies making
duplication and potential interactions difficult to easily identify.

Older individuals are at increased risk for adverse drug effects from most medications
secondary to age-related changes in pharmacokinetics, notably, changes in renal function.
Further, the risk for drug interactions is also higher. In a review of 17 studies of potentially
harmful drug interactions in the elderly, Hines (Hines & Murphy, 2011) reported a variety of
drug-drug interactions that often required hospitalization with the interaction between
sulfonylureas and antimicrobial agents being among the more frequently occurring
interactions. Review of all medications on a regular basis is needed with ongoing assessment
of therapeutic response to medications currently prescribed. Drugs without clear indication
should be discontinued. The Beers criteria provides guidance regarding specific drugs that
should be avoided in the elderly (American Geriatrics Society Beers Criteria Update Expert
Panel, 2012).
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The Beers criteria were developed to improve care for older adults by reducing their
exposure to potentially inappropriate medications and were recently updated by the
American Geriatrics Society (American Geriatrics Society Beers Criteria Update Expert
Panel, 2012). The criteria were developed through a systematic review of literature and
grading of evidence to identify particular classes of medications to be avoided in the elderly.
Diabetes medications that meet the Beer criteria as potentially inappropriate and should be
avoided as first line treatment for vulnerable older adults are sliding scale insulin, and long-
duration sulfonylureas (chlorpropamide and glyburide) due to their higher risk of
hypoglycemia in the elderly.

Comorbidities and Complications

Diabetes self-care for older adults necessitates special attention to the clinical (e.g.,
comorbidity, complications) and functional (e.g., impairment, disability) heterogeneity of
this population. The average person with diabetes has 3.5 other chronic conditions (See
Table 2; Partnership for Solutions, 2004; Wolff, Starfield, & Anderson, 2002). The number
of health conditions in addition to diabetes increases with age, such that 4 out of 5 adults
aged 65-74 years and 5 out of 6 adults aged 75 and older have more than one other chronic
condition (see Table 2; Partnership for Solutions, 2004). Older adults with diabetes also are
at greater risk for geriatric syndromes, including cognitive impairment, depression, injurious
falls, neuropathic pain, and urinary incontinence (Brown, Mangione, Saliba, & Sarkisian,
2003; Kirkman et al., 2012). Comorbidities and complications can have a negative impact
on older adults’ diabetes self-care (Ciechanowski, Katon, & Russo, 2000; Kerr et al., 2007;
Krein, Heisler, Piette, Makki, & Kerr, 2005; Schoenberg & Drungle, 2001), health status,
and quality of life (Glasgow, Ruggiero, Eakin, Dryfoos, & Chobanian, 1997; Wray,
Ofstedal, Langa, & Blaum, 2005). Furthermore, older adults” comorbidities and
complications may pose competing demands that require substantial time, effort, and money
to manage effectively (Bayliss, Steiner, Fernald, Crane, & Main, 2003; Beverly, Wray,
Chiu, & Weinger, 2011; Chernof et al., 1999; Jaen, Stange, & Nutting, 1994). Finally, high
rates of comorbidity may require older adults with diabetes to take multiple medications,
which can lead to drug side effects and drug-drug and drug-disease interactions (Brown et
al., 2003).

Furthermore, physical changes associated with aging can negatively impact older adults’
diabetes self-care (Trief, 2007). Decreases in muscle mass, bone strength, joint flexibility,
aerobic capacity, and visual and auditory acuity contribute to physical, functional, and
cognitive decline (Trief, 2007); these declines can lead to disability (Egede, 2004),
impairment of activities of daily living (Gregg et al., 2000; Volpato et al., 2002), poor
perceived health (Black, 1999), and lower quality of life (Egede, Zheng, & Simpson, 2002).
Thus, understanding the impact of comorbidity on diabetes self-care is critical for improving
diabetes treatment in older adults.

Cognitive Challenges

Both older age and diabetes are risk factors for cognitive function impairment and the
presence of both factors increases this risk (Hassing et al., 2004; Lu, Lin, & Kuo, 2009).
Even in subjects with perceived normal cognition, diabetes may be associated with poorer
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executive function (Thabit, Kyaw Tun, McDermott, & Sreenan, 2012). Executive functions
are higher level cognitive operations, such as problem solving, planning and organization
that are key for diabetes self-care. Memory is an important component of executive function.
Poor cognitive function impairs ability to perform many self-care tasks particularly those
that rely on numeracy such as interpretation of blood glucose values, changing insulin doses,
and drawing up insulin or dialing a dose for insulin administration via syringe or pen
(Kirkman et al., 2012).

Although the exact pathophysiology affecting executive function and cognition for those
with diabetes is not fully understood, hyperglycemia and hypoglycemia, vascular disease,
and insulin resistance are thought to have important roles (Kodl & Seaquist, 2008). In one
large sample of community dwelling older women (N=2,347), women with diabetes
demonstrated poorer performance on a battery of tests of cognitive function compared to
those without diabetes (Grodstein, Chen, Wilson, & Manson, 2001). In another sample
(N=60) recruited from a geriatric diabetes clinic, approximately one third screened positive
for cognitive dysfunction. Notably, these adults demonstrated other functional disabilities
such as hearing or visual impairment, recent falls and difficulty performing activities of
daily living (Munshi et al., 2006). Cognitive impairment, even if subtle, has particular
relevance because nearly one third of non-institutionalized elderly Americans, particularly
women, live alone (Greenberg, 2011), and may lack financial and social resources to support
their successful diabetes self-care.

Psychosocial Challenges

Depression, Depressive Symptoms and Distress

Psychosocial changes, such as loss of family members and friends, fears about mortality,
loneliness, isolation, and retirement, may also negatively impact diabetes self-care. For
example, the loss of a loved one may lead to depression or depressive symptoms, which may
feed into a negative cycle of poor self-care and worsening glycemic control (Rubin &
Peyrot, 1994). Depression, elevated depressive symptoms and distress are associated with
decrease in the frequency of diabetes self-care behaviors and with poor glycemic control
(Fisher et al., 2007; Leyva, Zagarins, Allen, & Welch, 2011; Lustman et al., 2000).
Importantly, an estimated 14% to 28% of older adults with diabetes have depression (Bell et
al., 2005; Bruce et al., 2003; Chou & Chi, 2005; Kessler et al., 2003). Older adults with
diabetes experience disproportionately high rates of depression, which are two to four times
greater than that of the general population aged 65 and older (CDC, 2010).

Depression and depressive symptoms can decrease adherence to dietary, exercise and
medication regimens and, in turn, contribute to worsening glycemic control (Ciechanowski
et al., 2000; Lin et al., 2004, Lustman et al., 2000). Depression and depressive symptoms
also are associated with the presence of serious complications (e.g., retinopathy, neuropathy,
nephropathy, cardiovascular disease, hypertension, sexual dysfunction (H. W. Cohen,
Gibson, & Alderman, 2000; de Groot, Anderson, Freedland, Clouse, & Lustman, 2001;
Jacobson, 1996; Kovacs, Mukerji, Drash, & lyengar, 1995; Lustman, Griffith, Gavard, &
Clouse, 1992), poor physical functioning (Bell et al., 2005), increased hospitalization and
mortality (Rosenthal, Fajardo, Gilmore, Morley, & Naliboff, 1998). Importantly, among 315
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middle-aged and older type 2 diabetes patients, elevated depressive symptoms were
associated with reluctance to discuss self-care with health care providers while poor
glycemic control was not (Beverly, Ganda, et al., 2012). Identification of depression and
depressive symptoms in older adults with diabetes is critical because this population has the
highest suicide rate of any age group (National Institute of Mental Health, 2010; CDC,
2007). Thus, timely diagnosis and effective treatment of depression and depressive
symptoms in older adults is necessary to mitigate risk of suicide and improve self-care and
clinical outcomes.

Furthermore, many older adults may experience diabetes distress, which is distinct from
depression as distress develops from living with diabetes. Diabetes distress may include
frustration with self-care, fears about the future, concerns about diabetes complications, and
difficulties with family member and/or friends (Fisher, Glasgow, & Strycker, 2010;
Nicolucci et al., 2013). Older adults may feel overwhelmed with the never-ending demands
of self-care or confusion regarding conflicting treatment recommendations for multiple
health conditions. Importantly, interventions designed to address diabetes-specific barriers
and correspondent problem-solving strategies can lower diabetes distress in older adults
(Beverly et al., 2013; Fisher et al., 2013; Munshi et al., 2013). Lowering diabetes distress in
older adults may be all the more important given recent research demonstrating an
association between diabetes distress and A1C levels (Fisher, Glasgow, et al., 2010; Fisher,
Mullan, et al., 2010).

Long-Term Care Facilities

Nearly 33% of all long-term care residents have diabetes (Dybicz, Thompson, Molotsky, &
Stuart, 2011; Zhang et al., 2010). Older adults residing in long-term care facilities are more
likely to have certain comorbid conditions (e.g., cardiovascular disease, renal failure, renal
insufficiency, dyslipidemia), take medications for comorbidities, visit the emergency
department, be hospitalized with longer lengths of stays and suffer fractures from falls
(Dybicz et al., 2011; Maurer, Burcham, & Cheng, 2005; Zhang et al., 2010). Further, long-
term care residents with diabetes require more staff time and attention to manage the
complexities of diabetes self-care (Travis, Buchanan, Wang, & Kim, 2004). Self-care
challenges in long-term care include nutrition therapy, physical activity, blood glucose
monitoring and use of oral antihyperglycemic agents and/or insulin administration. Medical
nutrition therapy for weight loss is not recommended for older adults in nursing homes
because of the increased risk for malnutrition, dehydration and loss of lean body mass
(Kyrou & Tsigos, 2009). For this reason a healthy, regular diet is recommended for nursing
home residents with diabetes (Schafer et al., 2004). In fact, most older residents tend to be
underweight rather than overweight (Schafer et al., 2004). Interestingly, tube feeding is
common in nursing home residents, and approximately half of the residents receiving enteral
feeding have diabetes (Arinzon, Shabat, Shuval, Peisakh, & Berner, 2008). Research is
needed to determine the best diabetes-specific formulas to improve glycemic control in
residents receiving enteral nutrition.

Nursing home residents with good functional status should be encouraged to participate in
light to moderate physical activity (e.g., water aerobics, walking, resistance training; Migdal,
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Yarandi, Smiley, & Umpierrez, 2011). The presence of comorbid conditions and
complications (e.g., retinopathy, neuropathy, foot wound, hearing impairment) should be
noted prior to engaging in a physical activity program (Migdal et al., 2011). A1C monitoring
in long-term care facilities is inconsistent, with 16% to 26% of residents not having A1C
levels measured in the past 12 months (Garcia & Brown, 2011; Meyers, Broton, Woo-Rippe,
Lindquist, & Cen, 2007; Pham, Pinganaud, Richard-Harston, Decamps, & Bourdel-
Marchasson, 2003). Further, a recent survey study found that only 7% of long-term care
facilities had policies for A1C testing despite the American Diabetes Association (ADA),
American Geriatrics Society (AGS) and American Medical Directors Association (AMDA)
guideline recommendations for A1C monitoring frequency (Feldman, Rosen, & DeStasio,
2009). In addition, only 31% of facilities had policies for blood glucose monitoring. Both
the ADA and AMDA recommend blood glucose monitoring be individualized based on the
healthcare needs (e.g., multiple daily insulin injections, insulin pump therapy) and goals for
each long-term care resident (ADA, 2013b; AMDA, 2008). Blood glucose monitoring is
critical in long-term care facilities to prevent serious hypoglycemia or hyperglycemia and
their sequelae.

The population of older people with diabetes is growing and represents a heterogeneous
group with varying health status and needs. Few studies are available to guide clinicians
regarding the most effective approaches to supporting diabetes self-care or on
individualizing diabetes care. For example, whether those older than 75 years benefit from
group diabetes education and self-care support is not clear. Improved assessment techniques
to screen diabetes patients for self-care problems are needed particularly for those in primary
care.

Many specific personal, external and environmental factors influence one’s ability to
perform diabetes self-care and these factors are not typically stable for the older adult.
Assessment of barriers allows health providers to individualize clinical approaches geared
toward improving diabetes self-care and glycemic and other outcomes. For example, the
person’s support systems change with marriages, births of grandchildren, and deaths among
families and friends. As family become less available, resources such as alternative
caregivers, need to be considered. In addition, comorbidities and complications in particular
can be significant barriers. Thus, clinicians need to incorporate assessment of several of
these factors into routine visits with elderly patients.

Although cognitive issues such as subtle changes in executive functions and memory are
often anticipated and recognized, how these impact self-care behaviors is not well known.
Today’s healthcare environment requires effective, efficient, and grounded in evidence;
thus, research in all aspects of self-care to create a strong evidence base for this growing
population of older adults with diabetes. In addition, healthcare providers need training in
how to support older people with diabetes and psychosocial problems to help them live well
with diabetes.

Finally, contemporary issues, such as clinical (e.g., geriatric syndromes, comorbidity,
diabetes complications), functional (e.g., cognitive impairment, disability) and situational
(e.g., long-term care, homebound) heterogeneity, challenge clinicians and researchers to
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provide comprehensive care to older adults with diabetes. Psychosocial and physiologic
changes associated with aging can impact older adults’ ability to carry out self-care
behaviors and follow through with treatment recommendations. Thus, nurse clinicians and
researchers need to be aware of older patients’ individual circumstances and the potential
impact these circumstances can have on diabetes self-care. The elderly with diabetes
represent a group with a wide range of physical, cognitive, and socioeconomic resources.
More research is needed to develop the evidence base for best self-care practices to improve
clinical outcomes and quality of life in older adults with diabetes.
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Figure 1.

Mean ALC levels over time for older versus younger adults for all intervention groups
(n=222). A. All groups. B: Structured behavioral group intervention. C. Standard group
education intervention (attention control). D. Individual education intervention (control). O=
younger adults; B = older adults.
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Table 1
Hemoglobin A1C and Fasting Glucose level Targets for Older Adults with Diabetes (Kirkman et al., 2012)

Patient characteristics/health status Rationale Reasonable A1C Fasting or Bedtime glucose (mg/dL)
goal Lower goals preprandial
may be set if glucose
achievablewithout  (mg/dL)
recurrent or
severe
hypoglycemia or
undue treatment
burden
Healthy (Few coexisting chronic illnesses, intact Longer remaining <7.5% 90-130 90-150
cognitive and functional status life expectancy
Complex/intermediate (Multiple coexisting Intermediate <8.0% 90-150 100-180
chronic illnesses,” 2+ instrumental ADL remaining life
impairments, or mild to moderate cognitive expectancy, high
impairment) treatment burden,

hypoglycemia
vulnerability, fall
risk

Very complex/poor health (Long-term care or Limited remaining g 5t 100-180 110-200

. - *%k H
end-stage chronic illnesses,” moderate to severe life expectancy

cognitive impairment, or 2+ ADL dependencies makes benefit
uncertain

This represents a consensus framework for considering treatment goals for glycemia in older adults with diabetes. The patient characteristic
categories are general concepts. Not every patient will fall clearly into a particular category. Consideration of patient/caregiver preferences is an
important aspect of treatment individualization. Additionally, a patient’s health status and preferences may change over time. ADL, activities of
daily living.

*

Coexisting chronic illnesses (at least 3) are conditions serious enough to require medications or lifestyle management and may include arthritis,
cancer, congestive heart failure, depression, emphysema, falls, hypertension, incontinence, stage 111 or worse kidney disease, M, and stroke. By
multiple we mean at least three, but many patients may have five or more.

**k
The presence of a single end-stage chronic illness such as stage 111-1V congestive heart failure or oxygen-dependent lung disease, chronic kidney

disease requiring dialysis, or uncontrolled metastatic cancer may cause significant symptoms or impairment of functional status and significantly
reduce life expectancy.

TA1C of 8.5% equates to an estimated glucose level of ~200mg/dL. Looser targets than this may expose patients to acute risks from glycosuria,
dehydration, hyperglycemic hyperosmolar syndrome, and poor wound healing.
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Table 2
Most Common Comorbidities in People with Diabetes (ADA, 2013b; Partnership for Solutions, 2004)

Obesity

Hypertension

Dyslipidemia

Arthritis

Hearing impairment

Obstructive sleep apnea

Fatty liver disease

Low testosterone in men

Periodontal disease

Certain cancers
Liver cancer
Pancreatic cancer
Endometrial cancer
Colorectal cancer
Breast cancer
Bladder cancer

Cognitive impairment

Depression

Hip fracture
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