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ABSTRACT 
 

Although diabetes care has been widely established as a single entity, data in older, frail individuals with numerous 
comorbidities and have limited polymedication. This group accounts for a sizable number of nursing home residents (NHs). We 
came together as a group of experts with multidisciplinary (endocrinologists, geriatricians, Nurses staff, general practitioners 
and diabetologists) with real-world practice in this field, which is becoming more and more important globally, to compile 
practical, straightforward guidance on the managing of senior, fragile patients of diabetes. An Individual Care Plan (ICP), which 
is presented in layman's terms, is the cornerstone of a patient's diabetes treatment. This is due to the demands placed on 
personnel of NH (medical coordinator, manager, nurses, and caregiver working at the front lines, and the other caregiver 
worker which is under training). The actual purpose of this document, which is released when the patient is admitted, is to 
made prescriptions ensure that given at and followed after admission. It details the need for proper treatment, regular 
monitoring, and dates and times for essential examinations and testing. This entails keeping tabs on the patient's HbA1c, as 
well as their blood and urine glucose levels and any complications that may arise from the condition (hypoglycemia, 
cardiovascular disease, foot disorders, ocular problems, malnutrition, kidney failure and peripheral neuropathy). 
Consequentially, staff education on the unique challenges of care for an elderly person with diabetes, emergency procedures, 
and maintaining an up-to-date ICP for use by medical professionals is essential. 
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INTRODUCTION 
 

Incidences of diabetes among the elderly continue to rise, posing a 
serious threat to public health. This is mostly attributable to the 
escalation in age-related insulin resistance as the population 
ages38. Type 2 diabetes is made worse by the current lifestyle 
factors of overeating and lack of exercise. Individualised treatment 
plans for diabetes in the elderly may be necessary because of a 
number of unique characteristics45,23,67. Although treatment 
guidelines for diabetes in the elderly have been produced, their 
recommendations are not backed by as much data as they are for 
younger patients, and none are tailored to the needs of the older 
population as a whole. There is some evidence that fragile older 
patients, i.e., the vast majority of nursing home residents, may 
benefit from treatment regimens similar to those established for 
younger patients based on rigorous glycemic control (NHs)18,3,99,51. 
Diagnosis, treatment, and monitoring of diabetes are made more 
difficult by the unique characteristics of the illness in elderly 
people, as well as by the demands of daily living and medical care 
in the NH context9,63,82. Despite recent statements that have shed 
some light on the subject, such as the ADA-EASD Position 
Statement on the Management of Hyperglycemia in Type 2 
Diabetes and the treatment recommendations made by the 
European Diabetes Working Party for Older People (EDWPOP) for 
frail patients who have type 2 diabetes, there is a lack of 
conclusive evidence on diabetes management for the elderly in 
NHs73. Examples of such statements include the ADA-EASD 
Position Statement on the Management of Hyperglycemia in 
Despite the fact that both type 2 diabetes and the treatment 
recommendations for frail patients with type 2 diabetes that were 
developed by the European Diabetes Working Party for Older 
People (EDWPOP) shed some light on the subject, there is an 
overall absence of definitive evidence on diabetes management for 
the elderly in NHs36,52,70. 

This evidence-based clinical practise guideline was 
produced by a multidisciplinary panel of specialists including 
geriatricians, endocrinologists, diabetologists, and family 
physicians to assist in the treatment of old, fragile, diabetic patient. 
Nursing homes, nursing care housing for the elderly, the elderly,  
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and diabetes mellitus type 2 were among the terms used to 
compile the literature analysed for this research. We used our 
clinical knowledge and expertise to figure out how good the search 
results were. 
Prevalence, frailty, comorbid conditions, and polymedication 
are specifics of an elderly diabetic resident at a nursing home. 
Prevalence: Patients admitted to an NH may or may not have had 
a previous diagnosis of chronic diabetes. Undiagnosed cases of 
diabetes are not included in the epidemiological data. A significant 
frequency of undetected diabetes exists in NHs, making 
undiagnosed patients more susceptible to diabetic 
consequences37. Although it may be difficult to pinpoint the exact 
frequency of undiagnosed diabetes, research based on broad 
testing of blood glucose discovered that 7.9% of nursing home 
populations had the disease lacking ever receiving a diagnosis,It 
accounts for more than a third of all people diagnosed with 
diabetes48. This is because people who are elderly or frail are less 
likely to recognise diabetes' warning signs, which include 
increased urination, weight loss, confusion, kidney function loss, 
vision loss, fatigue, erectile dysfunction recurrent infection, 
sarcopenia, poor wound healing and cardiovascular issues. 
Because its early signs, such as stupor, confusion and even coma, 
that may be disregarded, acute hyperglycemia is a medical 
emergency94. Contrarily, polydipsia and polyphagia are often 
absent or underreported in elderly individuals, particularly those 
who have cognitive impairment. Those with poor thirst 
mechanisms and anorexia are more prone to experiencing 
worsening dehydration and malnutrition. Finally, older people often 
ignore their blood sugar levels29,62. 
Comorbidity: The available research on co-morbidities in this 
patient population is summarised in Table 1. In comparison to 
community-dwelling seniors (those 65 and over), the incidence of 
multimorbidity is much greater among NHs (82%). Almost 
everyone living in Nursing homes suffers from at least one 
comorbidity, and those with diabetes are more likely to have 
several conditions at once20,83. Myocardial infarction risk is 
increased by diabetes to the same extent as a prior history of 
myocardial infarction increases risk. High systolic blood pressure, 
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which is caused by persistently high blood sugar, raises the risk of 
heart and brain diseases71. 

Despite the fact that pinpointing specific figures is 
challenging to ascertain, which is about 50% of these Nursing 
homes individuals exhibit considerable decline in cognitive, and 
depression is  very common. Both of these conditions reduce the 
patient's ability to cooperate with and contribute to their own 
therapy34. Numerous studies have shown that diabetic 
microvascular problems that affect the cerebral arteries may 
contribute to the onset and progression of vascular dementia and 
Alzheimer's disease86,8. Numerous epidemiological studies have 
identified this latter relationship, although not all of them. Diabetes 
progression as well as diabetes development are both influenced 
by physical inactivity. Because falling is linked to such high rates of 
mortality, morbidity, and functional decline, it is a constant worry 
for patients who are still ambulatory84. Older patients of diabetes 
which are at higher risk than patients with non-diabetes for a 
variety of reasons, including orthostatic hypotension, 
hypoglycemia, peripheral neuropathy and visual issues49,91. 
Polymedication: People living in nursing homes, especially 
those with diabetes, are likely to use a wide variety of drugs due to 
the prevalence of comorbid conditions. Approximately three-
quarters of residents used five or more prescription medicines 
regularly, and almost one-quarter used more than nine, according 
to a recent survey of NHs in eight European countries5. Many of 
these regimens include superfluous or redundant medicines, which 
are equally as likely as recommended pharmaceuticals to cause 
undesirable side effects and interact with one another14. This was 
recently discovered through extensive study in the United States' 
NHs. When compared to younger patients, 16.6% of senior 
patients were admitted to hospitals due to negative medication 
reactions25. Because many commonly used drugs, including many 
medications prescribed to people with diabetes, can worsen 
hyperglycemia in NHs (corticosteroids, beta blockers, thiazide 
diuretics, olanzapine, pentamidine), or cause hypoglycemia 
(quinine, fluoroquinolones), the treatment regimen should be 
carefully considered68. In fact, at least half of the pharmacologic 
treatments now on the market come with a significant adverse 
effect called hypoglycemia. Insulin was the second most often 
implicated drug (12.8% of all such admissions) in a recent study of 
emergency hospital admissions for adverse drug reactions in older 
Americans, and poly-medication, in general, has been identified as 
a critical risk factor for hypoglycemia in senior diabetes 
patients10,96,15,39. The prevalence of hypoglycemia in elderly 
individuals who are receiving treatment for diabetes has been 
linked to a number of factors, including the individual's overall 
health, the presence of a number of comorbid conditions (such as 
chronic renal or hepatic impairment), acute illness, polymedication, 
and poor nutrition64. 
Frailty: The review focus on one specific kind of NH, for those who 
are very vulnerable, is appropriate. When various physiological 
systems begin to weaken over time, it creates a condition known 
as frailty, which may be diagnosed in a clinical setting and seen in 
the laboratory81. Many people in nursing homes are physically 
weak and unable to do much of anything. Diseases and conditions 
associated with ageing contribute to this phenomenon76,27,19. These 
include cardiovascular illness (stroke and heart failure), arthritis, 
sarcopenia, osteoporosis, chronic pain, disorientation, fear of 

falling, incontinence, iatrogenic consequences, cognitive decline, 
and depression95. Few of these locals can expect to live much 
more than three years. Complications unique to diabetes, such as 
amyotrophy, cardiovascular disease, neuropathic pain, weight loss 
and cachexia, poor bone density, and increased risk of fracture, 
may further reduce a person's capacity for physical activity78. This 
means that diabetes residents of nursing homes are a particularly 
fragile and vulnerable group. 
Initial Management: Diabetic patients who are newly admitted to 
a nursing home (NH) should have their diagnosis and current 
treatment plan evaluated. According to the study, diabetes was 
present upon admission for 26% of newly hospitalised patients92. 
However, the patient may be on medicines that are no longer 
necessary to prevent hypoglycemia and sarcopenia because of the 
natural reluctance to change a treatment that has likely been 
"effective" for a considerable amount of time24. In addition, acute 
hyperglycemia may develop in people with and without a diabetes 
diagnosis, often as a consequence of a medication response or 
dehydration. When deciding how to help an older person in nursing 
homes who has high blood glucose, it is important to think about 
the possible effects of acute hyperglycemia, such as diabetic 
ketoacidosis and hyperosmolar hyperglycemia, which could be an 
emergency80. 
Treatment Dilemma: Treatment aims to improve a patient's 
quality of life rather than necessarily lengthen their lifespan. To 
achieve this goal, a comprehensive picture of each patient's 
mental health issues is required77. The severity of these conditions 
and their effect on one's ability to function and quality of life should 
be used to prioritise diagnoses. A treatment approach focused on 
establishing balanced blood glucose is warranted since insufficient 
diabetes management will damage the status of patient's and 
quality of life98,100. An individual's quality of life may be jeopardised 
if they undergo therapy that is excessively strenuous and leads to 
functional imbalance. This is the precarious balance that defines 
diabetes care for this population16. The strategy must be tailored to 
the resident's level of functioning. The NH population ranges from 
fully mobile to utterly bedbound. Thus, it is necessary to modify 
therapeutic aims in light of this. 

Hypoglycemia is more likely to occur in malnourished 
people. Although antidiabetic drug-induced hypoglycemia is 
common in NHs, there is strong epidemiological evidence that 
many patients who are currently being denied antidiabetic 
treatment would benefit from it14. Hospital admissions for 
ketoacidosis and hyperosmolar hyperglycemia, both of which are 
immediately life-threatening and might hasten cognitive decline, 
are twice as likely to occur in diabetic residents. Even if you have 
chosen to forgo treatment, you should still get your blood sugar 
levels checked if anything changes in how you feel93. The 
American Diabetes Association, the Société Francophone du 
Diabete, and the European Association for the Study of Diabetes 
all recommend adapting therapy objectives to the patient's 
motivation, risk of hypoglycemia and other side effects, diabetes 
history, life expectancy, co-morbidities, cardiovascular 
consequences and financial resources if treatment is selected90. 
Given the intricacy of the factors involved, an official individual, and 
the various consideration for diabetic assessment and care in 
nursing homes summarize in table 2. 

 
Table 1: Studies of comorbidities of elderly diabetic patients in Nursing Homes 

No. of  patients No. with Diabetes / 
Prevalence 

Country Comorbidities References  

2237residents 731(31.6%) any of the 
diabetic warning signs at 
age 82 (MDS diagnosis 
or prescription claim, 
chart diagnosis, 
laboratory analysis). 

US Diabetic depression occurs in 40.8% of those who suffer from diabetes, whereas the general 
population has a 43% incidence of depression. 21 people with diabetes (3.3% of all cases) and 
21 people without diabetes (1.7% of all cases) each had peripheral neuropathy. 36% against 
19% at 5 months for hospitalisation Dialysis patients with end-stage renal disease decreased 
from 40 to 37 (4.8%), while those with chronic kidney disease increased from 68 to 78 (11.2%). 

30 

124,665 with DM 24.6%-mean70.4y US Hospitalization rates were 60.1% for HT, 29.0% for depression, 19.0% for dementia, and 11.9% 
for renal failure among those with acute illnesses. 

97 

98NH, 
534patientswith 
type 3 DM, and 
1092 controls of 

Over 5.3% glycosylated 
haemoglobin (HbA1c) 
levels or a documented 
diagnosis of diabetes 

Australia Statistically significant difference between DM and NDT BMI<19e> 35 (7.0%) DM vs 144 NDT 
(12.5%) There were 124 cases of stroke and transient ischemic attack (18.7%). DM vs 153 
(14.5%) NDT Alternative Disorders of the Cerebral Circulation 128 (21.5%) A DM victory against 
183 (14.5%) NDT Disorder of Parkinson's 146 (13.7%) The difference between the DM and NDT 
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over, 
72yorecruited 

mellitus were present in the 
medical records of 523 
participants. 

cases of psychosis was 136 (14.8%) 62 (11.5%) DM vs 72 (6.5%) NDT 243 cases of coronary 
heart disease/myocardial infarction (35.7%). against 231 (24.0%) non-discrete types (NDT) 
Chronic cardiac failure due to congestion 257 (43.0%) DM vs. 329 (39.4%) NDT; DM vs. 359 
(38.1%) NDT; DM vs. Hypertension, 228 (39.7%) DM 

454 participants 
with2347, 
HbA1cmeasurem
ents. 

Meanagewas70,and185
participants, 
(50%)weretakinginsulin 

US 
 

A lower risk of mortality or functional impairment was seen in those with higher HbA1c (P trend 
.006). As for cognitive impairment, 79% of registrants had a score of 6 or below on the Short 
Portable Mental Status Questionnaire, suggesting that they were experiencing some degree of 
cognitive decline. 

103 

9 
geriatricinstitution
s,cateringforatotal
of657patients 

13.46% Prevalence Nine 
senior centres averaged 
4.8% (range, 12.45%-
24.8%) 

France  24% of patients with systolic blood pressure (in millimetres of mercury) more than 140; 65 
patients with a creatinine clearance rate of less than 60 mL/Min 

12 

349,000DMinNH, 
whodoubledin20y 

A comparable percentage 
(19.3%) and time frame 
also (median of 273) 

US Alzheimer's disease 39% vs. 44%, cardiovascular disease 80% vs. 72%, hypertension 56% vs. 
35% 

65 

 
Table 2: Considerations for Diabetic Assessment and Care in Nursing Homes 

Time of Admission or diagnosis Criteria for Assessment   Recommendations for monitoring 

Diabetic screenings should be routinely administered 
to all incoming residents. 
Creation of a personalised diabetes treatment plan in 
accordance with the facility's Diabetes Care Protocol. 
The interdisciplinary team conducts a functional 
evaluation of the patient's global/physical, cognitive, 
and emotional condition. Examining and perhaps 
initiating diabetes therapy. 

Factors influencing longevity, 
quality of life, autonomy, and 
control over one's own life 

Patients or caregivers who have maintained cognitive function may benefit from a 
regimen of structured education and lifestyle interventions (such as physical 
exercise). 
Benefits, risks, metabolic objectives, and the assessment of diabetic 
complications are all part of the annual review of diabetes therapy and the 
diabetes care plan. 
New health problems call for a glycemic checkup. 

The Mini-Mental State Exam (MMSE) The Guide to 
the Development of the Thymus (GDS) 
The Lawton Instrument for Assessing Daily Living 
Capabilities 

Elaborate evaluation of the elderly 
 

Testing on a regular basis: once a year and if a new health problem arises 
Measures of Adaptive Behavior in Daily Living (MMSE), Global Developmental 
Status (GDS), and the Instrument 

Probability of Low Blood Sugar high risk: history of 
hypoglycemia, numerous comorbidities, moderate 
risk: renal impairment, recent hospital 
admissionEvaluation of the risk of falling, including the 
effects of drugs, personal history, and surrounding 
environment. 

Hypoglycemia and accident 
risk 

 Falls, disorientation, asthenia, sleepiness, sweating, pallor, speech impairment, 
mydriasis, tremor, odd movements, rapid mood swings, slurred speech, and 
mydriasis are all symptoms of low blood sugar.Anyone who notices signs should 
give the patient sugar water. Glucose intravenously if the nurse detects 
hypoglycemia. If you think your doctor should alter your therapy, have them know. 

To determine who is at danger of malnutrition, a Mini-
Nutritional Assessment may be used to determine 
whether dietary restrictions can be relaxed. 

Nutritionalstatus Consistent monthly monitoring of weight and body mass index (with meticulous 
record-keeping), with a focus on maintaining or regaining lean body mass. Mini-
Nutrition Assessment, and Biology if Time Permits. Intervention for malnutrition. 

That's a lot of comorbidities. Diabetic interactions. 
Rank comorbidities according to their effect on 
function and quality of life, taking into account 
mortality and the possibility of iatrogenic cause. 
Assessment of cardiovascular risk all across the world 
using the Framingham score. 
If you have high blood pressure and your kidneys are 
healthy, your goal should be to reduce your readings 
down to less than 150/90 mm Hg. Take a stricter 
stance and start monitoring for orthostatic 
hypotension in patients with renal disease. Keep up 
with secondary CVD prevention for those who already 
suffer from abnormal blood lipids. Infection detection 
using urine strip test (for leukocytes and glucose). 
Electrolyte balance, potassium, sodium, creatinine 
(estimated GFR), etc.. Keep an eye on anti-diabetic 
drugs and those that might have an effect on kidney 
function or renal impairment. 

History, risk factors, and 
comorbidities in cardiovascular 
disease (heart failure, ischemic 
heart disease, history of stroke or 
myocardial infarction, CV risk 
factors) 
 
Chronic kidney disease and 
diminished renin output 
 

If any new health problems occur, it may be time to reevaluate your management 
of diabetes. 
Keep an eye on blood pressure and see what's up with any unexpected drops. 
Keep up with secondary prevention of dyslipidemia and cardiovascular disease. 
In general, an ECG should be performed once a year, but more often if symptoms 
are present. 
Possible initial-stage treatments include angiotensin-converting enzyme 
inhibitors, angiotensin receptor antagonists, long-acting calcium channel blockers, 
beta-blockers, and thiazide diuretics. 
Strip tests of the urine (to detect leukocytes and glucose) are used for monitoring 
and infection prevention on an annual basis and more often in patients taking 
medications that may affect kidney function. 
Electrolyte balance, potassium, sodium, creatinine (GFR calculation), etc. 

Retinal clarity and visual acuity (fundus oculi, retinal 
photography and slit lamp examination). ICP should 
take into account the frequency of ophthalmologic 
monitoring. 

Eyes In the case of patients with retinopathy, yearly onsite examinations, including VA 
and retinography, are recommended for those with normal cognitive function; for 
those with impaired cognitive function, examinations are recommended once 
every 2 years. If an ophthalmologist is not available onsite, a referral may be 
made (rare). 

Patient interviews, pinprick tests using a 
monofilament, and vibration analysis will all be part of 
the investigation. 

Feet and peripheral 
neuropathy 

Patients at risk should have more frequent testing done on their blood vessels 
and nervous system than once per year. If a specialist is required, they will be 
referred. 
Caregiver education on preventive, toenail clipping, washing and drying, and 
footwear for high-risk patients Bathing: spotting the first indication and 
notifying the doctor 

 

Table  3:  Precautions when prescribing blood glucose lowering agents to elderly patients2 
 Sulfonyl ureas Thiazolidinediones Glinides Metformin Insulin DPP-IV inhibitors GLP1-Ragonists 

Weight 

 

Neutral/loss 

Low danger below 
60 mL/min 
As stated in the 
package insert, the 
recommended flow 
rate is 30 mL/min. 
So far as can be 
determined from94 

Gain 

Potential Danger Is 
Moderate 
As stated in the 
prescribing information, 
creatinine clearance 
below 30 mL/min is 
contraindicated. 

Gain 

Potential Danger 
Is Moderate 
None of the 
above 
Attention: 
Dosage Changes 
May Increase 
Hypoglycemia 
Risk11 
This is because 
the iatrogenic risk 
of hypoglycemia 
is much lower 
than it is with 
Sulfonamides. 

Gain 

Extreme danger 
None of the 
above26 

Gain 

Lessdanger 
NoDoseadjustment11 

Neutral 

With an eGFR below 
60 mL/min/1.73 m2, 
the risk of 
complications is 
minimal. For 
vildagliptin with a 
creatinine clearance 
of 60 mL/min/1.73 m2 
or less, 50 mg/d is 
recommended at all 
times. 2.5 mg/day 
saxagliptin, 30-60 
mL/min/1,73 m2: 
Sitagliptin 50 mg daily 
between 15 and 30 
mL/min/1.73 m2: 

Loss 

Safe bet 
Below 30 mL/min/1.73 
m2 exenatide is not 
recommended. 
Limiting creatinine 
clearance to less than 60 
mL/min/1.73 m2 when 
using liraglutide. The 
Prescribing Information 
says 

Hypoglycemia 
Safety 
Measures for 
Patients with 
Chronic Kidney 
Disease 

Restriction for 
the Elderly 

Assess renal health 
regularly. 
Malnutrition and 
dehydration might 
be made worse by 
gastrointestinal 
responses. 
The Prescribing 
Information says 

Keep an eye out for 
hypoglycemia. The 
smallest first dosage of a 
short-acting SU94 

 

After the age of 
75, it's not a good 
idea. 
The Prescribing 
Information says 

Danger of Low 
Blood Sugar 
In accordance 
with94 

Due to the increased 
likelihood of age-related 
complications (such as 
bladder cancer, broken 
bones, and heart failure), 
the older patient must 
carefully weigh the 
potential advantages of 
therapy against the 
potential dangers. 
Prescription data suggests 

Warnings for those 
over 75, with the 
exception of 
vildagliptin 
The Prescribing 
Information says 

Warnings for Patients 
Over 75 Years Old from 
the Product's Prescribing 
Information 
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Side effects Gastrointestinal/ 
lacticacidosis 

Hypoglycemia Hypoglycemia Hypoglycemia Fluidretention,Cardiac Rare Gastrointestinal 
Weightloss 

 
 
Personal Care Plan: When treating elderly, dependent patients who 
have a number of different health problems, clinical decisions are made 
with the overarching goals of improving the patient's quality of life, 
maintaining function, preventing further loss, and preventing 
complications that could lead to hospitalization35,88,72. These are all 
preventative measures. In situations like this, one must shift their 
attention to a wider global perspective. The primary care physician for 
the NH team consults the ICP in order to make decisions on the 
treatment of diabetes, including determining a glucose goal, selecting a 
treatment plan, formulating daily care guidelines, and developing a 
long-term monitoring programme85. Documentation of the procedure 
will be assisted with by the office personnel. 

As a result of these discussions, the ICP is formulated in 
conjunction with the patient and his or her loved ones, as well as the 
patient's primary care physician and other nurses and senior 
caregivers17,46. This report is attached to the patient's medical records 
and contains all of the findings and conclusions from the first 
evaluation, as well as directions for nurses and caregivers written in 
clear language and providing suitable monitoring schedules (dates for 
future consultations and tests). Strict record-keeping with the addition 
of any new information that is relevant, particularly any changes in 
treatment and test results, will serve to flag any unusual occurrences 
and provide an easily accessible resource for everyone involved in the 
patient's care, particularly those who are not familiar with the patient61,6. 
This is especially important for those who are not familiar with the 
patient. The attending physician's subsequent duties include those 
typically assigned to a physician: addressing patient concerns, 
overseeing monitoring, and following up on concerns made by nurses 
and other caregivers. In order to better track the results of antidiabetic 
medication, three patient types that may be used in NHs to categorise 
frailty are distinguished1. All diabetes people need constant vigilance 
over their blood glucose levels. A danger of hypoglycemia (e.g., HbA1c 
7%) should prompt a warning, hence it's recommended to check 
HbA1c levels every three months. Blood glucose concentrations should 
be measured at least once a month at different times of the day (such 
as fasting, postprandial, and at 4 PM) in those on insulin or a 
sulfonylurea or at risk of hypoglycemia57. All staff should be aware of 
the signs of hyperglycemia and hypoglycemia, which may be hard to 
spot in older patients or not be noticed at all21. 
Goals and Therapeutic Strategies Specifications: Recent research 
by Bouillet et al. on 100 senior diabetic patients in Pakistani NHs found 
that 59% were using an oral anti diabetic medicine (OAD) alone, 42% 
were taking insulin alone, and 17% were taking both59. Similar results 
have been seen in other polls. Most of these patients experienced 
frequent monitoring of their blood sugar, creatinine, and hypertension 
(88%, 97%, and 75%, respectively), while only a minority were 
subjected to regular monitoring of their eyes (16%) or brain function 
(32%)101. 

The maxim "start low, progress gently" applies to most treatment 
plans for the elderly. An HbA1c goal should be established prior to 
starting or maintaining medical anti-diabetic medication54. The 
EDWPOP recommendations were modified to account for the fragility 
of this group and now recommend metformin as the first-line 
medication for all patients with preserved renal and liver function in 
addition to being free of heart failure and peripheral vascular disease2. 
Metformin's benefit in this group is that it does not lead to hypoglycemia 
due to its failure to increase insulin release. 

Although their role in this context has yet to be determined, a 
novel family of gliptins that promote insulin release without causing 
hypoglycemia might be of interest. According to a randomised clinical 
study involving 335 people with an average age of 71, Vildagliptin 
monotherapy was equally effective as metformin in regulating blood 
glucose and caused fewer gastrointestinal side effects than 
metformin102,55,87. In addition, recent research has shown that 
vildagliptin may be safely used to achieve personalised glycemic goal 
levels in people aged 70 and above with type 2 diabetes. However, 
there is a lack of information on the very vulnerable NH population7. A 
summary of prescription data on available pharmaceutical alternatives 
for individuals with poor renal function and the elderly. Even though 
pioglitazone might be a treatment alternative in places where it is now 
accessible, the danger of fluid retention and abrupt heart failure 

prevents its widespread usage75,44. In individuals who are not well 
managed or for whom oral medications are inappropriate, insulin 
treatment may be required. It helps people eat better and decreases 
the need for pills. The recommendation for elder diabetic patient given 
in the fig.1. The patient, however, is put at serious risk of 
hypoglycemia. Mealtime delivery of rapid-acting insulin is only one 
example of a complex treatment regimen that is difficult to adapt to 
NHs, as medication is administered by a different staff member than 
those who prepare and serve meals. In many cases, the best choice is 
either one injection of basal insulin a day or two injections of 
intermediate insulins that have already been mixed47.  
Keeping an eye on diabetic patients in NHs: The treatment of non-
specific disorders, including dehydration, malnutrition, sarcopenia, 
orthostatic hypotension, falls, depression, cognitive impairment, and 
incontinence, takes precedence over the prevention of diabetic 
complications in institutionalised patients104,22. Priority should be given 
to simple procedures that may be carried out right away without 
requiring the patient to leave the state of Nursing homes, such as 
clinical criteria assessed by the patient's primary care physician89. 
When possible, the NH should invite a visiting specialist (such as an 
ophthalmologist, cardiologist, endocrinologist, geriatrician, or podiatrist) 
when their knowledge is needed. While only patients from the first and 
second groups, who are expected to live longer, will be monitored for 
medium-term repercussions (cardiovascular system, renal system, 
eyes), all patients will have their short-term concerns assessed (hyper-
and hypoglycemia, sarcopenia and malnutrition, falls, and foot 
damage). The patients in the first group will get treatment from medical 
professionals, while those in the second group will spend the most of 
their time being examined at their own homes33. 
Cardiovascular System: Many people in Nursing homes live in fear 
of dying prematurely due to cardiovascular disease. Despite the 
recommendation for an annual resting ECG, further testing is only 
necessary when ominous symptoms are present31. It is important to 
monitor blood pressure on a regular basis and display the findings to 
draw attention to any fluctuations58. Because it may be harder for older 
people to handle sudden drops in blood pressure, they may benefit 
from antihypertensive therapy that is given slowly. 
 
Fig.1 Recommendations for frail patients with type 2 diabetes for Older 
People treatment 

 
Kidney Function: Patients over the age of 65 who also have diabetes 
and chronic renal disease have a very poor prognosis. The significant 
frequency of renal impairment among diabetic NH residents highlights 
the need to monitor kidney function since this condition raises 
iatrogenic hazards in this polymedicated group56. Due to the difficulty in 
collecting urine samples over the course of 24 hours, proteinuria may 
be approximated from a single sample of urine by adjusting for 
creatinine. The most critical measurement is the GFR, which is 
calculated from creatinine levels in the blood. Neither elderly 
participants nor those that are very thin, fat, or malnourished have been 
used to validate any of the currently used procedures66. 
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As a result of the fact that the Chronic Kidney Disease 
Epidemiology Collaboration formula has been validated in people 
whose renal function was either normal or impaired, the French 
National Health Authority recommends doing an enzymatic test in 
addition to using the formula. Due to the fact that the majority of the 
persons in this group have renal impairment of some kind, the 
Cockcroft-Gault approach cannot be relied upon for accurate results50. 
The Modification of Diet in Renal Disease technique should be 
employed instead since it can predict pathological GFR with a high 
level of accuracy (although it tends to underestimate normal rates). All 
diabetic patients should have their glomerular filtration rate (GFR) 
assessed annually, and those with prior kidney disease or on 
nephrotoxic medicines should have their GFR evaluated more often. 
Annual checks on electrolytes (sodium, potassium, and calcium) are 
also recommended53. Polyuria and genitourinary infections, both of 
which are more common in older women with diabetes, may induce 
urine incontinence, which can have negative effects on quality of life as 
well as increase the risk of dehydration79. 
Eyes: Only 35.9% of institutionalised diabetic patients benefit from 
regular eye examinations, according to the findings of a new 
comprehensive analysis. This is despite the fact that there is solid 
evidence that early identification and treatment of diabetic retinopathy 
decreases the risk of vision loss42. This is the case despite the fact that 
a significant number of senior diabetes patients with retained cognitive 
function suffer a reduction in quality of life as a consequence of 
ophthalmological problems. Diabetics who have sufficient glycemic 
control (with HbA1c of 8%) and normal blood pressure do not need 
annual ophthalmological tests (including evaluation of visual acuity, 
dilated eye slit-lamp examination and retinography). In all other cases, 
a thorough eye exam should be performed at least once a year; this is 
especially important in cases where retinopathy, glaucoma, or cataract 
are suspected to be present or have already shown themselves4. If an 
ophthalmologist visits the NH to provide these examinations, it would 
be excellent. If a patient is at risk for neuropathy, they should have 
monofilament testing done more often than once per year60. A general 
practitioner (GP) should check your feet at least once a year, and a 
podiatrist may check them again if necessary. Caregivers should be 
taught the basics of foot care, such as debriding, dressing ulcers, using 
orthoses, wearing special shoes, making sure the feet are completely 
dry after washing, and keeping toenails short. They should also be told 
to keep a close eye out for any signs of trouble and report them to the 
doctor when necessary, such as after every bath69. 
Comprehensive Geriatric Assessment: Evaluations of cognitive 
(Mini-Mental State Examination), thymic (Geriatric Depression Scale), 
and daily living function should be part of the process of adjusting 
therapy and care on a regular basis or at least once a year during an 
acute incident (hospitalization)40. 
Diet for Diabetic Patients in NHs? 
54% of diabetic patients in a sample of French NHs were on a specific 
diabetes diet, yet their HbA1c levels were the same as those with no 
dietary restrictions, despite solid evidence that this is of little value in 
this group43. The most important thing is that patients in this high-risk 
group for weight loss, sarcopenia, and functional decline enjoy their 
meals. Residents of nursing homes are also at risk of dehydration on a 
daily basis. Diabetic individuals are at an increased risk of significant 
consequences such as dehydration and hyperosmolar 
hyperglycemia32. 
Education and Training: Patients are urged to take an active role 
in their treatment whenever feasible. However, doing so calls for an 
elevated level of self-awareness and medical literacy. Particularly 
important are being alert for the first indications of hypoglycemia and 
acute hyperglycemia, taking good care of one's feet, avoiding wounds, 
and being aware of circumstances that might lead to a decompensation 
of one's diabetes74. The elderly patient in an institution has a number of 
challenges that make it difficult for them to learn, including a lack of 
ability to see the future and, in particular, the long-term effects of 
complications. Healthcare is often provided by family and friends or by 
the National Health Service (NHS) itself. As a result, the elements in 
Table 2 need to be considered in the educational process. This outline 
has the potential to serve as an accessible supplementary resource for 
the ICP. Since there is a lot of turnover in NHs, it is up to the NH 
coordinator to make sure that all of the new caregivers get the right 
training13. 
 

CONCLUSIONS 
 

Treatment of type 1 diabetes in younger patients should focus on 
minimising the patient's risk of developing complications (chronic but 
also acute to a lesser degree) (i.e., maintaining tight glycemic control 
as witnessed by an HbA1c level of below a certain threshold). On the 
other hand, when dealing with elderly people living in NH who have 
diabetes, it is crucial to focus on maximising quality of life while 
minimising the risk of hospitalisation and protecting patients' 
independence. This requires considering malnutrition, sarcopenia, the 
risk of falls, and cognitive impairment when deciding on a treatment 
plan, in addition to concentrating on acute problems such as 
hypoglycemia, hyperglycemia, infection, and dehydration. The wide 
variety of risk factors and problems associated with diabetes prevent 
the development of a universally applicable algorithm or even glycemic 
goals that should be used when making treatment decisions. Practical 
diabetes management in the NH environment relies on the creation and 
implementation of an individual care plan (ICP), as well as education 
and training (of the patient, family, physician, nurses, and notably 
caregivers) due to the complexity of the approach 

 

REFERENCES 
 

1. Abbott, L., Graven, L., Schluck, G., & Lemacks, J. (2022, August). A Structural 
Equation Modeling Analysis to Explore Diabetes Self-Care Factors in a Rural 
Sample. In Healthcare(Vol. 10, No. 8, p. 1536). Multidisciplinary Digital Publishing 
Institute. 

2. Abdirahman, H. A., Hassan, T., AbuAlUla, N. A., & Jacobsen, K. H. (2022). 
Knowledge and Attitudes About Type 2 Diabetes Among Female Nursing Students 
in Saudi Arabia. World Medical & Health Policy, 14(1), 47-53. 

3. Al-Khawaldeh, O. A., Al-Hassan, M. A., & Froelicher, E. S. (2012). Self-efficacy, 
self-management, and glycemic control in adults with type 2 diabetes 
mellitus. Journal of Diabetes and its Complications, 26(1), 10-16. 

4. AlKinani, A. A., Alkhrizi, I. M., Alkathiri, S. H., Alzubaidi, H. L. A., Ahmed, A., 
Alahmadi, Z. A. A., ... & Mahzari, S. M. J. (2021). Diabetes Mellitus type 2: 
Management and follow up in Primary Health Care Center, Review 
Article. Archives of Pharmacy Practice, 1, 49. 

5. Al-Qurain, A. A., Gebremichael, L. G., Khan, M. S., Williams, D. B., Mackenzie, L., 
Phillips, C., ... & Wiese, M. D. (2020). Prevalence and factors associated with 
analgesic prescribing in poly-medicated elderly patients. Drugs & Aging, 37(4), 
291-300. 

6. Amiel, S. A., Potts, L., Goldsmith, K., Jacob, P., Smith, E. L., Gonder-Frederick, L., 
... & de Zoysa, N. (2022). A parallel randomised controlled trial of the 
Hypoglycaemia Awareness Restoration Programme for adults with type 1 diabetes 
and problematic hypoglycaemia despite optimised self-care (HARPdoc). Nature 
communications, 13(1), 1-15. 

7. An, R., Li, D., Cole, M., Park, K., Lyon, A. R., & White, N. H. (2022). 
Implementation of school diabetes care in the United States: a scoping 
review. The Journal of School Nursing, 38(1), 61-73. 

8. Arauna, D., Cerda, A., García-García, J. F., Wehinger, S., Castro, F., Méndez, D., 
... & Palomo, I. (2020). Polypharmacy is associated with frailty, nutritional risk and 
chronic disease in chilean older adults: Remarks from piei-es study. Clinical 
Interventions in Aging, 15, 1013. 

9. Benetos, A., Novella, J. L., Guerci, B., Blickle, J. F., Boivin, J. M., Cuny, P & 
Weryha, G. (2013). Pragmatic diabetes management in nursing homes: individual 
care plan. Journal of the American Medical Directors Association, 14(11), 791-800. 

10. Bhagavathula, A. S., Tesfaye, W., Vidyasagar, K., & Fialova, D. (2022). 
Polypharmacy and Hyperpolypharmacy in Older Individuals with Parkinson’s 
Disease: A Systematic Review and Meta-Analysis. Gerontology, 1-10. 

11. BonnetF,GauthierE,GinH, et al. Exper consensus on management of 
diabetic patients with impairment o renal unction. Diabetes 
Metab2011;37:S1eS25. 

12. Bouillet B, Vaillant G, Petit J-M, et al. Are elderly patients being over 
treated in Frenchlong-term-carehomes? Diabetes Metab 2010; 
36:272e277. 

13. Brown, A., McArdle, P., Taplin, J., Unwin, D., Unwin, J., Deakin, T., ... & Mellor, D. 
(2022). Dietary strategies for remission of type 2 diabetes: A narrative 
review. Journal of Human Nutrition and Dietetics, 35(1), 165-178. 

14. Burato, S., Leonardi, L., Antonazzo, I. C., Raschi, E., Ajolfi, C., Baraghini, M., ... & 
Poluzzi, E. (2021). Comparing the prevalence of polypharmacy and potential drug-
drug interactions in nursing homes and in the community dwelling elderly of Emilia 
Romagna region. Frontiers in pharmacology, 11, 624888. 

15. Campbell, N. L., Hines, L., Epstein, A. J., Walker, D., Lockefeer, A., & Shiozawa, 
A. (2021). A 12-Year Retrospective Study of the Prevalence of Anticholinergic 
Polypharmacy and Associated Outcomes Among Medicare Patients with 
Overactive Bladder in the USA. Drugs & aging, 38(12), 1075-1085. 

16. Caruso, P., Maiorino, M. I., Macera, M., Signoriello, G., Castellano, L., 
Scappaticcio, L., & Esposito, K. (2021). Antibiotic resistance in diabetic foot 
infection: how it changed with COVID-19 pandemic in a tertiary care 
center. diabetes research and clinical practice, 175, 108797. 

17. Celik, S., Olgun, N., Yilmaz, F. T., Anataca, G., Ozsoy, I., Ciftci, N., ... & Cetin, N. 
(2022). Assessment the effect of diabetes education on self-care behaviors and 
glycemic control in the Turkey Nursing Diabetes Education Evaluating Project 
(TURNUDEP): a multi-center study. BMC nursing, 21(1), 1-9. 

18. Chen, S. M., Creedy, D., Lin, H. S., &Wollin, J. (2012). Effects of motivational 
interviewing intervention on self-management, psychological and glycemic 
outcomes in type 2 diabetes: a randomized controlled trial. International journal of 
nursing studies, 49(6), 637-644. 

19. Chhetri, J. K., Zheng, Z., Xu, X., Ma, C., & Chan, P. (2017). The prevalence and 
incidence of frailty in Pre-diabetic and diabetic community-dwelling older 
population: results from Beijing longitudinal study of aging II (BLSA-II). BMC 
geriatrics, 17(1), 1-8. 

http://refhub.elsevier.com/S1525-8610(13)00461-1/sref49
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref49
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref49
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref49
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref49
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref16
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref16
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref16
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref16
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref16


S. Majeed, R. Sultana, A. Shakeel et al 

 

 
P J M H S  Vol. 16, No. 11, November, 2022   8 

20. Clemens, K. K., O’Regan, N., & Rhee, J. J. (2019). Diabetes management in older 
adults with chronic kidney disease. Current diabetes reports, 19(3), 1-11. 

21. da Silva Negreiros, F. D., Flor, A. C., de Araújo, A. L., Cestari, V. R. F., Florêncio, 
R. S., Moreira, T. R., ... &Moreira, T. M. M. (2022). E-MunDiabetes: A mobile 
application for nursing students on diabetes education during the COVID-19 
pandemic. CIN: Computers, Informatics, Nursing, 40(5), 325-334. 

22. Dai BD, H., BD, Q. C., Huang, H., BD, K. W., & Yang, X. (2022). The role of 
nurses in taking care of children with type 1 diabetes. Alternative therapies in 
health and medicine,  28(1), 107-113. 

23. Dashiff, C., Riley, B. H., Abdullatif, H., & Moreland, E. (2011). Parents' 
experiences supporting self-management of middle adolescents with type 1 
diabetes mellitus. Pediatric nursing, 37(6), 304. 

24. Davies, L. E., Kingston, A., Todd, A., & Hanratty, B. (2022). Is polypharmacy 
associated with mortality in the very old: Findings from the Newcastle 85+ Study. 
British Journal of Clinical Pharmacology, 88(6), 2988-2995. 

25. de Araújo, N. C., Silveira, E. A., Mota, B. G., Neves Mota, J. P., de Camargo Silva, 
A. E. B., Alves Guimarães, R., & Pagotto, V. (2020). Potentially inappropriate 
medications for the elderly: Incidence and impact on mortality in a cohort ten-year 
follow-up. Plos one, 15(10), e0240104. 

26. DejagerS,SchweizerA.Incretintherapiesinthemanagementofelderlypa
tientswithtype2diabetesmellitus.HospPract(Minneap)2011;39:7e21. 

27. Delara, M., Murray, L., Jafari, B., Bahji, A., Goodarzi, Z., Kirkham, J., & Seitz, D. P. 
(2021). Prevalence And Definitions of Polypharmacy: A Systematic Review And 
Meta-Analysis. 

28. Dobnig H,Piswanger-SolknerJ, Obermayer-Pietsch B, et al. Type 2 
diabetes mellitus in nursing home patients: Effects on bone turnover, 
bone mass, andfracturerisk.JClinEndocrinolMetab2006;91:3355e3363. 

29. Dobrică, E. C., Găman, M. A., Cozma, M. A., Bratu, O. G., Pantea Stoian, A., & 
Diaconu, C. C. (2019). Polypharmacy in type 2 diabetes mellitus: insights from an 
internal medicine department. Medicina, 55(8), 436. 

30. Dybicz SB, Thompson S, Molotsky S, Stuart B. Prevalence of 
diabetes and theburden of comorbid conditions among elderly 
nursing home residents. Am JGeriatrPharmacother2011;9:212e223. 

31. Elhussein, A., Anderson, A., Bancks, M. P., Coday, M., Knowler, W. C., Peters, A., 
... & Look AHEAD Research Group. (2022). Racial/ethnic and socioeconomic 
disparities in the use of newer diabetes medications in the Look AHEAD 
study. The Lancet Regional Health-Americas, 6, 100111. 

32. Evans, T., Hawkes, R., Keyworth, C., Newson, L., Radley, D., Hill, A., ... & Ells, L. 
(2022). How is the NHS Low-Calorie Diet Programme expected to produce 
behavioural change to support diabetes remission: An examination of 
underpinning theory. British Journal of Diabetes, 22(1), 20-29. 

33. Fang, H. S. A., Gao, Q., Tan, W. Y., Lee, M. L., Hsu, W., & Tan, N. C. (2022). The 
effect of oral diabetes medications on glycated haemoglobin (HbA1c) in Asians in 
primary care: a retrospective cohort real-world data study. BMC medicine, 20(1), 
1-12. 

34. Fialová, D., Laffon, B., Marinković, V., Tasić, L., Doro, P., Sόos, G., ... & Costa, S. 
(2019). Medication use in older patients and age-blind approach: narrative 
literature review (insufficient evidence on the efficacy and safety of drugs in older 
age, frequent use of PIMs and polypharmacy, and underuse of highly beneficial 
nonpharmacological strategies). European journal of clinical pharmacology, 75(4), 
451-466. 

35. Fiqri, A. M., Sjattar, E. L., & Irwan, A. M. (2022). Cognitive Behavioral Therapy for 
self-care behaviors with type 2 diabetes mellitus patients: A systematic 
review. Diabetes & Metabolic Syndrome: Clinical Research & Reviews, 102538. 

36. Foster, N. C., Beck, R. W., Miller, K. M., Clements, M. A., Rickels, M. R., DiMeglio, 
L. A., ... & T1D Exchange Clinic Network. (2019). State of type 1 diabetes 
management and outcomes from the T1D Exchange in 2016–2018. Diabetes 
technology & therapeutics, 21(2), 66-72. 

37. Gadsby, R., Galloway, M., Barker, P., & Sinclair, A. (2012). Prescribed medicines 
for elderly frail people with diabetes resident in nursing homes—issues of 
polypharmacy and medication costs. Diabetic medicine, 29(1), 136-139. 

38. Garcia, T. J., & Brown, S. A. (2011). Diabetes management in the nursing 
home. The Diabetes Educator, 37(2), 167-187. 

39. Giovannini, S., Laudisio, A., Navarini, L., Lo Monaco, M. R., Ciaburri, M., Serafini, 
E., ... & Zuccalà, G. (2021). Polypharmacy is a determinant of hospitalization in 
Parkinson’s disease. Eur. Rev. Med. Pharmacol. Sci, 25, 4810-4817. 

40. Gondhale, H., Jaichandran, V. V., Jambulingam, M., Anand, A. R., Srinivasan, S., 
Raman, R., & Sharma, T. (2021). Distribution and risk factors of postoperative 
endophthalmitis in people with diabetes. Indian Journal of Ophthalmology, 69(11), 
3329. 

41. Gupta, Y., Goyal, A., Kubihal, S., Golla, K. K., & Tandon, N. (2021). A guidance on 
diagnosis and management of hyperglycemia at COVID care facilities in 
India. Diabetes & Metabolic Syndrome: Clinical Research & Reviews, 15(1), 407-
413. 

42. Hager, K. K., Loprinzi, P., & Stone, D. (2013). Implementing diabetes care 
guidelines in long term care. Journal of the American Medical Directors 
Association, 14(11), 851-e7. 

43. Hawkes, R. E., Warren, L., Cameron, E., & French, D. P. (2022). An evaluation of 
goal setting in the NHS England diabetes prevention programme. Psychology & 
Health, 37(2), 131-150. 

44. Holton, S., Rasmussen, B., Turner, J., Steele, C., Ariarajah, D., Hamblin, S., ... & 
Hussain, I. M. (2022). Nurse, midwife and patient perspectives and experiences of 
diabetes management in an acute inpatient setting: a mixed-methods study. BMC 
nursing, 21(1), 1-11. 

45. Houweling, S. T., Kleefstra, N., van Hateren, K. J., Groenier, K. H., Meyboom‐ de 

Jong, B., & Bilo, H. J. (2011). Can diabetes management be safely transferred to 
practice nurses in a primary care setting? A randomised controlled trial. Journal of 
clinical nursing, 20(9‐ 10), 1264-1272. 

46. Huang, J., Yeung, A. M., Nguyen, K. T., Xu, N. Y., Preiser, J. C., Rushakoff, R. J., 
... & Klonoff, D. C. (2022). Hospital Diabetes Meeting 2022. Journal of Diabetes 
Science and Technology, 16(5), 1309-1337. 

47. Izquierdo, V., Pazos-Couselo, M., González-Rodríguez, M., & Rodríguez-
González, R. (2022). Educational programs in type 2 diabetes designed for 
community-dwelling older adults: A systematic review. Geriatric Nursing, 46, 157-
165. 

48. Jaul, E., Barron, J., Rosenzweig, J. P., & Menczel, J. (2018). An overview of co-
morbidities and the development of pressure ulcers among older adults. BMC 
geriatrics, 18(1), 1-11. 

49. Jung, H., Kim, M., Lee, Y., & Won, C. W. (2020). Prevalence of physical frailty and 
its multidimensional risk factors in Korean community-dwelling older adults: 
Findings from Korean frailty and aging cohort study. International journal of 
environmental research and public health, 17(21), 7883. 

50. Kadowaki, T., Yamamoto, F., Taneda, Y., Naito, Y., Clark, D., Lund, S. S., ... & 
Kaku, K. (2021). Effects of anti-diabetes medications on cardiovascular and kidney 
outcomes in Asian patients with type 2 diabetes: a rapid evidence assessment and 
narrative synthesis. Expert Opinion on Drug Safety, 20(6), 707-720. 

51. Karlsen, B., Oftedal, B., & Bru, E. (2012). The relationship between clinical 
indicators, coping styles, perceived support and diabetes‐ related distress among 

adults with type 2 diabetes. Journal of advanced nursing, 68(2), 391-401. 
52. Kim, S. H., & Lee, A. (2016). Health‐ literacy‐ sensitive diabetes 

self‐ management interventions: a systematic review and 
meta‐ analysis. Worldviews on Evidence‐ Based Nursing, 13(4), 324-333. 

53. Kimura, H., Tanaka, K., Saito, H., Iwasaki, T., Oda, A., Watanabe, S., ... & 
Kazama, J. J. (2021). Association of polypharmacy with kidney disease 
progression in adults with CKD. Clinical Journal of the American Society of 
Nephrology, 16(12), 1797-1804. 

54. Korsah, K. A., Dyson, S., & Anthony, D. (2022). Experiences and cultural beliefs of 
patients with diabetes: Lessons for nursing practice, education and 
policy. International Journal of Africa Nursing Sciences, 16, 100392. 

55. Kuwamura, Y., Yoshida, S., Kurahash, K., Sumikawa, M., Yumoto, H., Uemura, 
H., & Matsuhisa, M. (2022). Effectiveness of a Diabetes Oral Nursing Program 
Including a Modified Diabetes Oral Health Assessment Tool for Nurses (M-
DiOHAT©): A 12-Month Follow-Up Intervention Study. The Journal of Medical 
Investigation, 69(1.2), 86-96. 

56. Lally, M. A., Tsoukas, P., Halladay, C. W., O'Neill, E., Gravenstein, S., & Rudolph, 
J. L. (2021). Metformin is associated with decreased 30-day mortality among 
nursing home residents infected with SARS-CoV2. Journal of the American 
Medical Directors Association, 22(1), 193-198. 

57. Lam, K., Gan, S., Nguyen, B., Jing, B., & Lee, S. J. (2022). Sliding scale insulin 
use in a national cohort study of nursing home residents with type 2 
diabetes. Journal of the American Geriatrics Society. 

58. Le, P., Ayers, G., Misra-Hebert, A. D., Herzig, S. J., Herman, W. H., Shaker, V. A., 
& Rothberg, M. B. (2022). Adherence to the American Diabetes Association’s 
Glycemic Goals in the Treatment of Diabetes Among Older Americans, 2001–
2018. Diabetes Care, 45(5), 1107-1115. 

59. Lederle, L. I., Steinman, M. A., Jing, B., Nguyen, B., & Lee, S. J. (2022). Glycemic 
treatment deintensification practices in nursing home residents with type 2 
diabetes. Journal of the American Geriatrics Society. 

60. Letta, S., Aga, F., Yadeta, T. A., Geda, B., & Dessie, Y. (2021). Barriers to 
diabetes patients’ self-care practices in Eastern Ethiopia: A qualitative study from 
the health care providers perspective. Diabetes, Metabolic Syndrome and Obesity: 
Targets and Therapy, 14, 4335. 

61. Lin, M. H., Ou, H. Y., Wang, R. H., Lin, C. H., Liao, H. Y., & Chen, H. M. (2022). 
Glycaemic control mediates the relationships of employment status and 
self‐ stigma with self‐ care behaviours in young adults with type 2 
diabetes. Journal of Clinical Nursing, 31(5-6), 582-591. 

62. Longo, M., Bellastella, G., Maiorino, M. I., Meier, J. J., Esposito, K., & Giugliano, 
D. (2019). Diabetes and aging: from treatment goals to pharmacologic therapy 
 Frontiers in Endocrinology, 10, 45. 

63. Macdonald, L., Stubbe, M., Tester, R., Vernall, S., Dowell, T., Dew, K., ... & 
Raphael, D. (2013). Nurse-patient communication in primary care diabetes 
management: an exploratory study. BMC nursing, 12(1), 1-10. 

64. Mangin, D., Bahat, G., Golomb, B. A., Mallery, L. H., Moorhouse, P., Onder, G., . 
& Garfinkel, D. (2018). International Group for Reducing Inappropriate Medication 
Use & Polypharmacy (IGRIMUP): position statement and 10 recommendations for 
action. Drugs & aging, 35(7), 575-587. 

65. MayfieldJA,Reiber GE, Maynard C, et al. The epidemiology of lower-
extremity disease in veterans with diabetes. Diabetes Care 2004; 
27:39e44. 

66. McCoy, R. G., Van Houten, H. K., Deng, Y., Mandic, P. K., Ross, J. S., Montori, V. 
M., & Shah, N. D. (2021). Comparison of diabetes medications used by adults with 
commercial insurance vs Medicare Advantage, 2016 to 2019. JAMA network 
open, 4(2), e2035792-e2035792. 

67. Merkel, R. M., & Wright, T. (2012). Parental self-efficacy and online support 
among parents of children diagnosed with type 1 diabetes mellitus. Pediatric 
nursing, 38(6), 303. 

68. Metwally, T. M., & Aly, H. M. (2020). Prevalence of polypharmacy among Egyptian 
patients with type 2 diabetes mellitus. Suez Canal University Medical 
Journal, 23(1), 41-50. 

69. Meyer, K. S., Roberts, J., & Sasser Croley, K. (2022). Part Four: Identifying, 
Managing, and Preventing Adverse Effects of Diabetes Medications. The Senior 
Care Pharmacist, 37(8), 310-316. 

70. Modic, M. B., Vanderbilt, A., Siedlecki, S. L., Sauvey, R., Kaser, N., & Yager, C. 
(2014). Diabetes management unawareness: what do bedside nurses 
know?. Applied Nursing Research, 27(3), 157-161. 

71. Molist-Brunet, N., Sevilla-Sánchez, D., González-Bueno, J., Garcia-Sánchez, V., 
Segura-Martín, L. A., Codina-Jané, C., & Espaulella-Panicot, J. (2021). 
Therapeutic optimization through goal-oriented prescription in nursing 
homes. International Journal of Clinical Pharmacy, 43(4), 990-997. 

72. Montali, L., Zulato, E., Cornara, M., Ausili, D., & Luciani, M. (2022). Barriers and 
facilitators of type 1 diabetes self-care in adolescents and young adults. Journal of 
Pediatric Nursing, 62, 136-143. 

73. Munshi, M. N., Florez, H., Huang, E. S., Kalyani, R. R., Mupanomunda, M., 
Pandya, N., ... & Haas, L. B. (2016). Management of diabetes in long-term care 
and skilled nursing facilities: a position statement of the American Diabetes 
Association. Diabetes care, 39(2), 308-318. 

74. Newson, L., & Parody, F. H. (2022). Investigating the experiences of low-
carbohydrate diets for people living with Type 2 Diabetes: A thematic 
analysis. PloS one, 17(8), e0273422. 

http://refhub.elsevier.com/S1525-8610(13)00461-1/sref48
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref48
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref48
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref48
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref12
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref12
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref12
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref12
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref12
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref12
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref7
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref7
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref7
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref7
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref7
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref7
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref11
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref11
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref11
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref11
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref11


Individualized Approaches to Diabetes Care in Nursing Homes 

 

 
9   P J M H S  Vol. 16, No. 11, November, 2022 

75. Neyra Marklund, I., Rullander, A. C., Lindberg, K., & Ringnér, A. (2022). Initial 
education for families with children diagnosed with type 1 diabetes: Consensus 
from experts in a Delphi Study. Comprehensive Child and Adolescent Nursing, 1-
10. 

76. Nguyen, B. X., Truong, D. C., Meyrowitsch, D. W., Søndergaard, J., Gammeltoft, 
T., Bygbjerg, I. C., & Jannie, N. (2021). Polypharmacy among people living with 
type 2 diabetes mellitus in rural communes in Vietnam. 

77. Niznik, J. D., Hunnicutt, J. N., Zhao, X., Mor, M. K., Sileanu, F., Aspinall, S. L., ... & 
Thorpe, C. T. (2020). Deintensification of diabetes medications among Veterans at 
the end of life in VA nursing homes. Journal of the American Geriatrics 
Society, 68(4), 736-745. 

78. Pedroso-Remelhe, M., Amaral, T. F., Santos, A., Padrão, P., Moreira, P., Afonso, 
C., & Borges, N. (2022). Polymedication and its association with individual factors 
in Portuguese older adults–a cross-sectional study. Porto Biomedical 
Journal, 7(3). 

79. Perlman, J. E., Gooley, T. A., McNulty, B., Meyers, J., & Hirsch, I. B. (2021). 
HbA1c and glucose management indicator discordance: a real-world 
analysis. Diabetes technology & therapeutics, 23(4), 253-258. 

80. Perri, G. A., Bortolussi-Courval, É., Brinton, C. D., Berall, A., Santiago, A. T., 
Morcos, M., ... & McDonald, E. G. (2022). MedSafer to Support Deprescribing for 
Residents of Long-Term Care: a Mixed-Methods Study. Canadian Geriatrics 
Journal, 25(2), 175-182. 

81. Piccoliori, G., Mahlknecht, A., Sandri, M., Valentini, M., Vögele, A., Schmid, S., ... 
& Wiedermann, C. (2021). Epidemiology and associated factors of polypharmacy 
in older patients in primary care: a northern Italian cross-sectional study. BMC 
geriatrics, 21(1), 1-16. 

82. Pittenger, A. L., Westberg, S., Rowan, M., & Schweiss, S. (2013). An 
interprofessional diabetes experience to improve pharmacy and nursing students’ 
competency in collaborative practice. American Journal of Pharmaceutical 
Education, 77(9). 

83. Pleasants, R. A., Radlowski, P. A., & Davidson, H. E. (2019). Optimizing drug 
therapies in patients with COPD in the US nursing home setting. Drugs & 
Aging, 36(8), 733-745. 

84. Rahman, S., Singh, K., Dhingra, S., Charan, J., Sharma, P., Islam, S., ... & Haque, 
M. (2020). The double burden of the COVID-19 pandemic and polypharmacy on 
geriatric population–public health implications. Therapeutics and clinical risk 
management, 16, 1007. 

85. Romero-Castillo, R., Pabón-Carrasco, M., Jiménez-Picón, N., &Ponce-Blandón, J. 
A. (2022). Effects of Nursing Diabetes Self-Management Education on Glycemic 
Control and Self-Care in Type 1 Diabetes: Study Protocol. International Journal of 
Environmental Research and Public Health, 19(9), 5079. 

86. Rosenberg, T., Montgomery, P., Hay, V., & Lattimer, R. (2019). Using frailty and 
quality of life measures in clinical care of the elderly in Canada to predict death, 
nursing home transfer and hospitalisation-the frailty and ageing cohort study. BMJ 
open, 9(11), e032712. 

87. Rosman, J., Eriksson, J. W., Martinell, M., Olinder, A. L., & Leksell, J. (2022). 
Protocol: Individual goal-based plan based on nursing theory for adults with type 2 
diabetes and self-care deficits: a study protocol of a randomised controlled 
trial. BMJ Open, 12(3). 

88. Rosman, J., Eriksson, J. W., Martinell, M., Olinder, A. L., & Leksell, J. (2022). 
Protocol: Individual goal-based plan based on nursing theory for adults with type 2 
diabetes and self-care deficits: a study protocol of a randomised controlled 
trial. BMJ Open, 12(3). 

89. Rowe, T. A., Jump, R. L., Andersen, B. M., Banach, D. B., Bryant, K. A., 
Doernberg, S. B., ... & Crnich, C. J. (2022). Reliability of nonlocalizing signs and 

symptoms as indicators of the presence of infection in nursing-home 
residents. Infection Control & Hospital Epidemiology, 43(4), 417-426. 

90. Shabhay, A., Horumpende, P., Shabhay, Z., Mganga, A., Van Baal, J., Msuya, D., 
... & Chugulu, S. (2021). Clinical profiles of diabetic foot ulcer patients undergoing 
major limb amputation at a tertiary care center in North-eastern Tanzania. BMC 
surgery, 21(1), 1-7. 

91. Sharma, R., Chhabra, M., Vidyasagar, K., Rashid, M., Fialova, D., & 
Bhagavathula, A. S. (2020). Potentially inappropriate medication use in older 
hospitalized patients with type 2 diabetes: a Cross-Sectional 
Study. Pharmacy, 8(4), 219. 

92. Shwe, P. S., Thein, P. M., Marwaha, P., Taege, K., Shankumar, R., & 
Junckerstorff, R. (2022). Anticholinergic burden and poor oral health are 
associated with frailty in geriatric patients undergoing inpatient rehabilitation: A 
cross‐ sectional study. Gerodontology. 

93. Siddharthan, G. M., Reddy, M. M., & Sunil, B. N. (2021). “Perceived stress” and its 
associated factors among diabetic patients receiving care from a rural tertiary 
health care center in South India. Journal of Education and Health Promotion, 10. 

94. Sinclair, A., Dunning, T., & Rodriguez-Mañas, L. (2015). Diabetes in older people: 
new insights and remaining challenges. The lancet Diabetes & 
endocrinology, 3(4), 275-285. 

95. Stötzner, P., Abate, R. E. F., Henssler, J., Seethaler, M., Just, S. A., & Brandl, E. 
J. (2022). Structured Interventions to Optimize Polypharmacy in Psychiatric 
Treatment and Nursing Homes: A Systematic Review. Journal of Clinical 
Psychopharmacology, 42(2), 169-187. 

96. Tamura, Y., Omura, T., Toyoshima, K., & Araki, A. (2020). Nutrition management 
in older adults with diabetes: a review on the importance of shifting prevention 
strategies from metabolic syndrome to frailty. Nutrients, 12(11), 3367. 

97. Travis SS, Buchanan RJ, Wang S, Kim M. Analyses of nursing home 
residentswithdiabetesatadmission.JAmMedDirAssoc2004;5:320e327
. 

98. Umpierrez, G., Rushakoff, R., Seley, J. J., Zhang, J. Y., Shang, T., Han, J., ... & 
Klonoff, D. C. (2020). Hospital diabetes meeting 2020. Journal of diabetes science 
and technology, 14(5), 928-944. 

99. Urowitz, S., Wiljer, D., Dupak, K., Kuehner, Z., Leonard, K., Lovrics, E., ... & 
Cafazzo, J. (2012). Improving diabetes management with a patient portal: 
Qualitative study of a diabetes self-management portal. Journal of medical Internet 
research, 14(6), e2265. 

100. Wang, A., Lv, G., Cheng, X., Ma, X., Wang, W., Gui, J., ... & Hu, Y. (2020). 
Guidelines on multidisciplinary approaches for the prevention and management of 
diabetic foot disease (2020 edition). Burns & trauma, 8. 

101. White, A., Bradley, D., Buschur, E., Harris, C., LaFleur, J., Pennell, M., ... & 
Dungan, K. (2022). Effectiveness of a Diabetes-Focused Electronic Discharge 
Order Set and Postdischarge Nursing Support Among Poorly Controlled 
Hospitalized Patients: Randomized Controlled Trial. JMIR diabetes, 7(3), e33401. 

102. Wilt, L. (2022). The role of school nurse presence in parent and student 
perceptions of helpfulness, safety, and satisfaction with type 1 diabetes care. The 
Journal of School Nursing, 38(2), 161-172. 

103. YauCK,EngC,CenzerIS,etal.Glycosylatedhemoglobinandfunctionalde
clinein community-dwelling nursing homeeeligible elderly adults with 
diabetesmellitus.JAmGeriatrSoc2012;60:1215e1221. 

104. Zullo, A. R., Duprey, M. S., Smith, R. J., Gutman, R., Berry, S. D., Munshi, M. N., 
& Dore, D. D. (2022). Effects of dipeptidyl peptidase‐ 4 inhibitors and 

sulphonylureas on cognitive and physical function in nursing home 
residents. Diabetes, Obesity and Metabolism, 24(2), 247-256.

 
 

http://refhub.elsevier.com/S1525-8610(13)00461-1/sref10
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref10
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref10
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref10
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref10
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref17
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref17
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref17
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref17
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref17
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref17
http://refhub.elsevier.com/S1525-8610(13)00461-1/sref17

