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to LTC and skilled  nursing facilities in Málaga, 
Spain, in April 2014. Patients with other types 
of diabetes or those in a palliative care program 
were excluded from the study.

All data were obtained from the electronic 
clinical record system of the Andalusian Health 
Service. The data were manually reviewed by 
investigators.

Sociodemographic and clinical data were col‑
lected. Moderate ‑severe dementia was defined as 
a Global Deterioration Scale and Functional As‑
sessment Staging score of 4 to 7, and moderate‑
‑severe functional dependence, as a Barthel index 
score of less than 60. Comorbidities were classi‑
fied according to the Charlson Comorbidity In‑
dex (CCI), with moderate and severe comorbidi‑
ty defined as CCI scores of 3 to 4 and 5 or higher, 
respectively. Polypharmacy was defined as treat‑
ment simultaneously with 5 drugs or more, and 
extreme polypharmacy, as treatment simultane‑
ously with 10 drugs or more.

Elderly patients were considered to have CHS 
if they had 1 or more of the following criteria: 
moderate ‑severe dementia, moderate ‑severe func‑
tional dependence, cardiovascular disease, or ad‑
vanced renal disease. Patients were considered 
to have robust health status if they met none of 
these criteria.

Patients were grouped by glycemic control (he‑
moglobin A1c [HbA1c] level): tight control (HbA1c 
<7%), moderate control (HbA1c, 7%–9%), and poor 
control (HbA1c >9%).

Data confidentiality and patient anonymi‑
ty were maintained at all times, in accordance 
with Spanish legislation on observational stud‑
ies. Patient ‑identifying information was delet‑
ed before the database was analyzed. It is not 

Introduction Type 2 diabetes (T2D) has become 
a major public health problem worldwide. Its prev‑
alence has been growing in recent decades due 
to increasing obesity rates and population ag‑
ing. More than a third of people over the age of 
75 years have diabetes, and, this number is esti‑
mated to quadruple in the next 3 decades.1

Many patients admitted to long ‑term care 
(LTC) and skilled  nursing facilities are very old; 
they also have multiple comorbidities and ad‑
vanced chronic diseases, including T2D.2 Glyce‑
mic management in elderly patients recommend‑
ed by most current guidelines includes a compre‑
hensive geriatric assessment in order to estab‑
lish the most adequate therapeutic strategy with 
the lowest risk of drug ‑induced hypoglycemia.3-5 
Vulnerable elderly patients are less likely to ex‑
perience benefits and more likely to suffer from 
adverse events related to tight glycemic control, 
particularly hypoglycemia.5,6 In the recent years, 
several reports have emphasized that a substan‑
tial proportion of older patients with complex 
health status (CHS) and tight glycemic control 
are potentially overtreated with secretagogues 
or insulin therapies and are thus highly exposed 
to hypoglycemia.7,8

Considering these findings, recommenda‑
tions from guidelines, and growing challenges 
in the treatment of elderly patients with T2D,3-6 
the aim of this study was to examine the manage‑
ment of these patients in LTC and skilled nurs‑
ing facilities according to glycemic control and 
to identify factors associated with tight glyce‑
mic control.

Patients and methods We conducted a cross‑
‑sectional study of all patients with T2D admitted 
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Results Of the 456 patients with T2D admitted 
to LTC and skilled  nursing facilities, 100 patients 
without electronic clinical records in the Anda‑
lusian Health Service system were excluded. In 
the end, 356 patients were included in the study.

The sociodemographic and clinical charac‑
teristics of the whole study group and patients 
classified according to glycemic control (tight, 
moderate, and poor) are summarized in TABLE 1. 
Most patients with T2D had tight glycemic con‑
trol (66.8%). Patients with tight control less of‑
ten had hypertension and microvascular diseas‑
es, and were more likely to have macrovascular 
diseases, moderate ‑severe dementia, function‑
al dependence, advanced kidney disease, CHS, 
moderate ‑severe comorbidity with a higher CCI 
score, and polypharmacy than patients with mod‑
erate or poor glycemic control. The number of an‑
tidiabetic drugs used in the tight ‑control group 
was higher, with a greater proportion of patients 

possible to identify patients on an individual lev‑
el either in this article or in the database. Due to 
the anonymous nature and mandatory collection 
of the information included in the dataset, in‑
formed consent from patients was not necessary.

Statistical analyses were performed using SPSS 
Statistics for Windows, version 15.0 (SPSS Inc., 
Chicago, Illinois, United States). Quantitative 
variables were expressed as means (SD), and qual‑
itative variables, as an absolute value and per‑
centage. The t test was used to compare quan‑
titative variables, whereas the Pearson χ2 and 
Mantel–Haenszel tests were used for qualitative 
variables. To determine the factors independent‑
ly associated with tight glycemic control, a step‑
wise multivariate logistic analysis was performed 
using the tight HbA1c category as the dependent 
variable and controlling for the confounding ef‑
fect of other variables. A P value of less than 
0.05 was considered significant.

TABLE 1 Clinical and sociodemographic characteristics of the whole study group and patients classified according 
to glycemic control

Parameter All patients  
(n = 356)

Tight control 
(n = 238)

Moderate control 
(n = 91)

Poor control 
(n = 27)

Age, y, mean (SD) 82.8 (8.6) 82.6 (8.6) 83.8 (8.8) 82.0 (5.3)

Male gender, n (%) 132 (37.1) 87 (36.5) 35 (38.5) 10 (37.0)

Body Mass Index, kg/m2, mean (SD) 29.0 (4.9) 28.0 (4.2) 29.9 (5.1) 29.1 (5.0)

Obesity, n (%) 73 (20.5) 47 (19.7) 20 (21.9) 6 (22.2)

Smoking history, n (%) 74 (20.8) 50 (21.0) 19 (20.9) 5 (18.5)

Hypertension, n (%) 278 (78.1) 177 (74.4) 81 (89.0)a,c 20 (74.0)a

Dyslipidemia, n (%) 173 (48.6) 114 (47.9) 45 (49.5) 14 (51.9)

Glycated hemoglobin A1c, %, mean (SD) 7.6 (1.2) 5.9 (0.6) 7.6 (0.9)b,c 9.3 (0.2)b

Diabetes duration, y, mean (SD) 9.9 (5.5) 9.6 (5.2) 9.9 (5.5) 10.2 (5.8)

Macrovascular disease, n (%) 109 (30.6) 77 (32.4) 25 (27.4)a 7 (25.9)a

Microvascular disease, n (%) 102 (28.7) 64 (26.9) 30 (33.0)a 8 (29.6)a

Moderate ‑severe dementia, n (%) 178 (50.0) 130 (54.6) 39 (42.8)b 9 (33.3)b

Moderate ‑severe functional dependence, n (%) 218 (61.2) 155 (65.1) 50 (54.9)b 13 (48.1)b

Advanced kidney disease, n (%) 103 (28.9) 74 (31.1) 23 (25.3)a 6 (22.2)a

Complex health status, n (%) 293 (82.3) 204 (85.7) 71 (78.0)b 18 (66.6)b

Charlson Comorbidity Index, mean (SD) 7.3 (1.5) 7.8 (1.7) 7.0 (1.4)b 7.1 (1.5)b

Moderate ‑severe comorbidity, n (%) 326 (91.5) 229 (96.2) 77 (84.6)b 20 (74.0)b

Polypharmacy, n (%) 284 (79.8) 194 (81.5) 70 (76.9)a 20 (74.0)a

Extreme polypharmacy, n (%) 76 (21.3) 48 (20.2) 21 (23.1) 7 (25.9)

Number of antidiabetic agents, mean (SD) 1.5 (1.1) 1.8 (1.4) 1.5 (1.1)a 1.3 (1.0)a

Metformin, n (%) 154 (43.2) 96 (40.3) 42 (46.2)b 16 (59.3)b

Sulfonylurea, n (%) 52 (14.6) 38 (16.0) 11 (12.1)a 3 (11.1)a

Meglitinide, n (%) 22 (6.2) 16 (6.7) 4 (4.4) 2 (7.4)

Dipeptidyl peptidase ‑4 inhibitor, n (%) 25 (7.0) 17 (7.1) 6 (6.6) 2 (7.4)

Insulin, n (%) 110 (30.9) 80 (33.6) 23 (25.3)a 7 (25.9)a

Agents associated with high hypoglycemia 
risk, n (%)

174 (48.8) 135 (56.7) 28 (30.7)b 11 (40.7)b

Data were considered significant at a P value of less than 0.05 in the comparison analysis.

a Differences between tight‑control group vs moderate‑control and poor‑control groups (P <0.05)

b Differences between tight‑control group vs moderate‑control and poor‑control groups (P <0.01)

c Differences between moderate‑control group vs poor‑control group (P <0.01)
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prevent drug ‑induced hypoglycemia and acute 
metabolic decompensation, decrease the risk of 
complications and hospitalizations, and intro‑
duce timely end ‑of ‑life care and advanced care 
directives.9,11,12 In our setting, only the macro‑
vascular disease and diabetes duration were tak‑
en into account when tailoring glycemic man‑
agement. Other clinical factors related to health 
status, frailty, and clinical vulnerability were 
not considered.

Metformin remains the most widely ‑used 
agent for most patients with T2D in LTC facil‑
ities. Owing to the benefit it offers of reduc‑
ing major complications of T2D and its low 
risk of hypoglycemia, it has been recommend‑
ed as a first ‑line drug for elderly patients with 
T2D.4,5 In our study, most patients were treat‑
ed with metformin, in accordance with the cur‑
rent guidelines.3-5 However, 48.8% of patients 
were treated with agents associated with high 
risk of hypoglycemia, with the rate rising to 
56.7% in patients who had tight glycemic con‑
trol. The percentage of older patients treated 
with insulin therapies and secretagogues con‑
tinues to be very high, even when HbA1c levels 
are low.8,10 The main guidelines and position 
statements recommend avoiding their use or 
a very cautious use in elderly patients due to 
high risk of hypoglycemia.3-5 The results of our 
study suggest potential overtreatment of a sig‑
nificant proportion of elderly patients.

On the other hand, use of dipeptidyl peptidase ‑ 
‑4 inhibitors in the institutionalized population 
in our study was quite low, despite the fact that 
these antidiabetic drugs have a few side effects 
and minimal hypoglycemia risk and have been 
proposed as a safe and effective treatment for el‑
derly patients.5,6,10

This study is limited by several factors, in‑
cluding the relatively small number of patients 
and a retrospective design, given that unmea‑
sured confounding factors cannot be excluded. 
In addition, hypoglycemia events were not re‑
corded in the electronic system of the Andalu‑
sian Health Service. Further research is needed 
to develop appropriate management strategies 
for patients in LTC and skilled nursing facilities 
and to identify factors to consider when tailor‑
ing treatment targets.

In conclusion, this study shows that most pa‑
tients with T2D in LTC and skilled  nursing facil‑
ities have tight glycemic control and are at high 
risk of drug ‑induced hypoglycemia. Our findings 
suggest that treatment targets should be individ‑
ualized according to age, CHS, cardiovascular bur‑
den, comorbidity, and polypharmacy.
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treated with metformin and sulfonylureas than 
among patients in the moderate‑ or poor ‑control 
groups. No differences between groups were ob‑
served for the use of meglitinides and dipepti‑
dyl peptidase ‑4 inhibitors. No patient was treat‑
ed with glucagon ‑like peptide ‑1 receptor ago‑
nists or sodium ‑glucose co ‑transporter 2 inhib‑
itors. The use of insulin was higher among pa‑
tients with tight glycemic control than those 
with moderate or poor control. The overall use of 
drugs that pose a high risk of hypoglycemia was 
significantly greater in the tight ‑control group 
than in the moderate‑ or poor ‑control groups.

In the multivariate logistic regression, the 
presence of macrovascular disease (odds ratio 
[OR], 1.89; 95% CI, 1.35–4.79; P <0.01) and dia‑
betes duration (OR, 1.73; 95% CI, 1.21–4.82; P = 
0.02) were independently associated with greater 
odds of having tight glycemic control with drugs 
that pose a high risk of hypoglycemia. No other 
factors were significant.

Discussion This cross ‑sectional study found 
that most patients with T2D admitted to LTC 
and skilled nursing facilities have tight glycemic 
control and that a large proportion of patients 
are treated with agents that pose a high risk of 
hypoglycemia. This is despite the fact that pa‑
tients are very old and have more advanced cog‑
nitive impairment, functional dependence, kid‑
ney disease, CHS, comorbidity, and polyphar‑
macy. The presence of macrovascular diseas‑
es and diabetes duration were independently 
associated with greater odds of tight glycemic 
control with drugs that pose a high risk of hy‑
poglycemia. This observation is in contrast to 
the guidelines, which recommend conserva‑
tive management in vulnerable elderly patients 
and a comprehensive geriatric assessment.3-5 
These findings are important because they show 
that patients with T2D in LTC and skilled nurs‑
ing facilities are potentially overtreated and 
at high risk of hypoglycemia without consider‑
ing the advanced age and CHS.

T2D is a highly prevalent condition among 
residents of LTC and skilled  nursing facilities. 
It is frequently associated with advanced age 
and the presence of multiple comorbidities, 
functional dependency, and frailty.9 Although 
the harm of intensive glycemic control, severe 
hypoglycemia in particular, outweighs the ben‑
efits in elderly T2D patients with CHS and de‑
spite being contraindicated in the most recent 
guidelines, the use of intensive glycemic man‑
agement in older adults with diabetes has been 
described in several recent studies.2,8,10 Func‑
tional and cognitive status, comorbidities, and 
polypharmacy are factors that should be con‑
sidered when tailoring glycemic management.3-6 
However, only a limited number of studies have 
described the management among institution‑
alized patients that would take their clinical 
characteristics into consideration. These stud‑
ies emphasized that the main aim should be to 



POLISH ARCHIVES OF INTERNAL MEDICINE 2019; 129 (2)140

OPEN ACCESS This is an Open Access article dis‑
tributed under the terms of the Creative Com‑
mons Attribution NonCommercial ShareAlike 
4.0 International License (CC BY ‑NC ‑SA 4.0), 
allowing third parties to copy and redistribute 
the material in any medium or format and to re‑
mix, transform, and build upon the material, pro‑
vided the original work is properly cited, distrib‑
uted under the same license, and used for non‑
commercial purposes only. For commercial use, 
please contact the journal office at pamw@mp.pl.

REFERENCES

1 International Diabetes Federation. IDF Atlas. 8th ed. Brussels, Belgium: 
International Diabetes Federation; 2017. http://www.diabetesatlas.org/
resources/2017‑atlas.html. Accessed September 2018.

2 Munshi MN, Florez H, Huang ES, et al. Management of diabetes in long‑
‑term care and skilled nursing facilities: a position statement of the Ameri‑
can Diabetes Association. Diabetes Care. 2016; 39: 308‑318. 

3 American Diabetes Association. Older adults: standards of medical care 
in diabetes ‑2018. Diabetes Care. 2018; 41: S119 ‑S125.

4 Inzucchi SE, Bergenstal RM, Buse JB, et al. Management of hyperglyce‑
mia in type 2 diabetes, 2015: a patient ‑centered approach: update to a posi‑
tion statement of the American Diabetes Association and the European As‑
sociation for the Study of Diabetes. Diabetes Care. 2015; 38: 140‑149. 

5 Gómez ‑Huelgas R, Gómez ‑Peralta F, Rodríguez ‑Mañas L, et al. Treat‑
ment of type 2 diabetes mellitus in elderly patients. Rev Clin Esp. 2018; 
218: 74‑88.

6 Gajos G. Diabetes and cardiovascular disease: from new mechanisms to 
new therapies. Pol Arch Intern Med. 2018; 128: 178‑186. 

7 Thorpe CT, Gellad WF, Good CB, et al. Tight glycemic control and use of 
hypoglycemic medications in older veterans with type 2 diabetes and co‑
morbid dementia. Diabetes Care. 2015; 38: 588‑595. 

8 Makam AN, Nguyen OK. An evidence ‑based medicine approach to anti‑
hyperglycemic therapy in diabetes mellitus to overcome overtreatment. Cir‑
culation. 2017; 135: 180‑195. 

9 Newton CA, Adeel S, Sadeghi ‑Yarandi S, et al. Prevalence, quality of 
care, and complications in long term care residents with diabetes: a mul‑
ticenter observational study. J Am Med Dir Assoc. 2013; 14: 842‑846. 

10 Arnold SV, Lipska KJ, Wang J, et al. Use of intensive glycemic man‑
agement in older adults with diabetes mellitus. J Am Geriatr Soc. 2018; 66: 
1190‑1194. 

11 Alsabbagh MW, Mansell K, Lix LM, et al. Trends in prevalence, in‑
cidence and pharmacologic management of diabetes mellitus among se‑
niors newly admitted to long ‑term care facilities in Saskatchewan between 
2003 and 2011. Can J Diabetes. 2015; 39: 138‑145. 

12 Feldman SM, Rosen R, DeStasio J. Status of diabetes management in 
the nursing home setting in 2008: a retrospective chart review and epide‑
miology study of diabetic nursing home residents and nursing home initia‑
tives in diabetes management. J Am Med Dir Assoc. 2009; 10: 354‑360. 

http://creativecommons.org/licenses/by-nc-sa/4.0

