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Background & Aims. Prevalence of diabetes in adults has been increasing in the last decades. Diabetes in-
creases demand for nursing homes admission which is expensive for public and private finances. The aims of 
the study were to examine the prevalence of diabetes at admission to nursing homes in Iceland over 12 years, 
and to compare overall health, functioning, medication and medical diagnosis of residents with diabetes to 
those without diabetes. 
Methods. A retrospective study of data obtained from the Minimum Data Set records at admission to nursing 
homes in Iceland during the years 2003-2014. Statistical analysis was carried out using a Chi-square-test, 
unpaired Student´s t-test, linear regression and logistic regression.
Results. In total 5242 residents were assessed within 180 days from admission, 730 had diabetes (13.9%). 
Prevalence of diabetes increased from 9.4% in 2003 to 15% in 2014, with a peak of 19.1% in 2013. Mean age 
was 81.0 (SD 8.2) and 82.7 (SD 8.7) years for residents with and without diabetes, respectively (p < 0.001). 
Comorbidities like hypertension, congestive heart-failure, kidney-failure, arthritis, ulcers and amputations were 
more common among residents with diabetes, whereas cognitive diseases were more common in the other 
group. 
Conclusions. The prevalence of diabetes in Icelandic nursing homes is increasing. Residents with diabetes are 
younger and have better cognitive performance, but suffer more physical disability and serious comorbidities 
than others. Nursing homes’ staff need to be current in diabetes management to provide quality care. 
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INTRODUCTION

The epidemiology of diabetes is shifting toward older 
age, with the prevalence of diabetes being highest in the 
population ≥ 60 years 1 2. Diabetes increases demand 
for nursing home admission  3  4 which is expensive in 
terms of public and private finances. In United States 
in the year 2002 the prevalence of diabetes in nursing 
homes (n  =  548,572) was 26.4%  5, but in the years 

2011-2012, (n = 229,283) the prevalence was 35.4% 6. 
In Europe, in a sample of 59 nursing homes in seven 
countries (n = 4037), the prevalence was estimated at 
21.8% in the year 2009 to 2011 7. 
Physical disability and dementia are characteristics 
that affect admission to nursing homes  3  8 but this is 
also true for diabetes. Diabetes has been associated 
with risk of several, common clinical conditions of the 
geriatric population, such as functional decline, physical 
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disability, falls, fractures, cognitive impairment and de-
pression  9, apart from the traditional long-term com-
plications such as cardiovascular and renal diseases. 
This has been further shown in a systematic review and 
meta-analysis, where the authors found that diabetes 
enhanced deficits in mobility, as instrumental activities 
of daily living and activities of daily living (ADL) 10. 
People admitted to nursing homes with diabetes have 
more comorbidities compared to other nursing homes 
residents, such as cardiovascular and kidney diseases 5 7. 
Diabetes treatment can be complicated in elderly persons, 
and the treatment of the disease presents additional chal-
lenges when symptoms of both hyper- and hypoglycae-
mia can be present 9 and may need to be managed. 
Because diabetes is an increasing problem in nurs-
ing homes 6 and is associated with escalating burden 
of care  5, there is a need to recognise the scope of 
diabetes-related health issues of people with diabetes 
when admitted to nursing homes. The aim of this study 
was to examine the prevalence of diabetes at admis-
sion to nursing homes in Iceland over 12 years, as well 
as to compare health, functioning, medication use and 
medical diagnosis of residents with diabetes to those 
without diabetes. 

MATERIAL AND METHODS 

SubjectS

All admitted residents to nursing homes in Iceland dur-
ing the years 2003-2014, who were assessed by the 
Minimum Data Set instrument (MDS) within 180 days 
from admission.

DeSign anD Data 
A retrospective, descriptive study of data from the Mini-
mum Data Set (MDS) instrument, which is a part of the 
Resident Assessment Instrument (RAI) and routinely 
assessed in clinical work at nursing homes. The RAI is 
designed to rate functioning and health care needs of 
nursing home residents 11, it is based on observation, 
clinical documentation and interviews with residents 
and or their family members. The MDS assessment 
was originally designed as a clinical tool intended to 
improve care but has also been used internationally 
for research purposes 11. The MDS instrument is con-
sidered a reliable and valid instrument 12 and adequate 
inter-rater reliability (Kappa > 0.6) has been reported for 
85% of the MDS data elements 13. Since year 2003 all 
nursing homes in Iceland have been required to assess 
residents with the MDS instrument at admission and 
thereafter at least 3 times a year. The MDS is then used 
as a basis for funding for the nursing home 14. 

For this study, data from the MDS for all nursing homes 
in Iceland conducted in the years 2003 through 2014 
was obtained. The data set contains information 
on 8191 individuals but only MDS assessments com-
pleted within 180 days from admission were used. This 
applies to 5,242 assessments or 64% of all admission 
assessments for individuals in the dataset.
The MDS for nursing homes version 2.0, has 21 sec-
tions with about 350 clinical data elements and six 
scales. All six scales are used in this analysis (Tab. I). 
In addition to the six measurement scales a further 29 
medical conditions were reviewed. These include both 
diagnosed medical conditions, such as hypothyroidism 
and clinically relevant incidences, such as falls in past 
30 days. 

StatiStical analySiS

Data analysis was performed using descriptive statistics 
(mean, standard deviation, percentages) and inferential 
statistics. Significant difference (α = 0.05) between the 
background characteristics of the two groups (with 
and without diabetes) was tested using the unpaired 
Student´s t-test and the chi-squared test, respectively, 
according to the nature of the data in question. To esti-
mate differences between the two groups in the scores 
of the six assessment-scales, a linear regression analy-
sis was performed, controlling for the effect of age and 
gender. To estimate differences between the groups on 
medical conditions and clinically relevant incidences, a 
binary logistic regression was applied, also controlling 
for the effect of age and gender. 

ethical conSiDerationS 
This research project was approved by the Icelandic Na-
tional Bioethics Committee (VSNb2013030008/03.15), 
the Data Protection Authority of the Icelandic Ministry of 
Justice (2013030392HGK) and the Icelandic Directo-
rate of Health (1303070/5.6.1/gkg).

RESULTS 

Over the studied 12 years, the number of individual MDS 
admission assessments analysed was 5,242, whereof 
730 residents were recorded as being diagnosed with 
diabetes, or 13.9%. In this cohort of new admission, 
42% of the individuals were admitted from their homes, 
but 35.2% of the new admissions came from hospitals. 
Women made up 60% of these new admissions during 
the years 2003-2014. The mean age for all residents at 
admission over the 12 years varied from 82.2 to 83.9 
years (Tab. II). 
The proportion of residents with the diagnosis of 
diabetes at admission increased significantly over the 
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research period, from 9.4% in the year 2003 to 15% in 
2014, with a peak of 19.1% in 2013 (Fig. 1). 
More women than men were admitted to nursing homes 
in the studied period, but among the residents with 
diabetes, the gender ratio was nearly equal (Tab.  III). 

Residents with diabetes were younger at admission 
and the proportion of residents at the age of 75 years 
or younger was higher in their group than in residents 
without diabetes. Those with diabetes also had higher 
BMI and used more medications compared to residents 
without diabetes. A vast majority of residents with dia-
betes used more than nine medications (Tab. III).

comorbiDitieS 
Newly admitted nursing home residents with diabetes 
had increased odds of having comorbidities as arte-
riosclerotic heart disease, hypertension, congestive 
heart disease, peripheral vascular disease, amputation, 
kidney failure, but less odds of having osteoporosis 
compared to new residents without diabetes (Tab. IV). 
There was no difference between the two groups (with 
and without diabetes) in cerebrovascular accidents as 
stroke, hemiparesis or TIA, but diabetes increased the 
risk of kidney failure by 24% and bladder incontinence 
by 14%. Residents with diabetes had more skin prob-
lems as ulcers, and almost double the risk of being ad-
mitted with stage 3 ulcers compared to other residents. 
Pressure ulcers were also more common in the group 
with diabetes at admission, that is 11% compared to 

Table I. Overview of the six MDS sclaes, names, scoring of the scales and properties.
Name of scales Scoring of scales Properties 

The ADL (Activities of Daily Living) long 
scale

Scores 0-28
Higher score indicates greater need for 

assistance 12 The ADL scale is sensitive to change 15

The CHESS Scale (Changes in Health, End-
stage disease and Signs and Symptoms)

Scores 0-5
0, stable health, 

5, unstable health, risk of mortality, 
hospitalization, pain, caregiver stress and 

poor self-rated health 16

The CHESS Scale is a strong predictor of 
mortality 16

The CPS (Cognitive Performance Scale)

Scores 0-6
0, cognitively intact

6, severe cognitive impairment 17

The CPS correlates moderately well with the Mini-
Mental State Examination 17

The DRS (Depression Rating Scale)

Scores 0-14
0, no indication of depression

3, mild depression
14, very severe depression 18

The DRS scale is reported to have excellent 
sensitivity and acceptable specificity 18

The ISE Scale (Index of Social Engagement)

Scores 0-6
0, severe withdrawal from social engagement
6, considerable initiative and participation in 

social activities 12

Score 0-2 indicates low social engagement, 
compared to scores 3-6 which demonstrate better 

social engagement 12

The PS (Pain Scale)
Scores 0-3
0, no pain

3, severe (horrible /excruciating) pain 19

The PS scale is valid in detecting pain in nursing 
home residents 19

Figure 1. Prevalence (%) of diabetes at admission to nur-
sing homes according to years 2003- 2014, Y = 10.3 + 0.50X 
(p < 0.001, for an overall increase in diabetes).
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9% in the group without diabetes. Fewer residents with 
diabetes were diagnosed with Alzheimer disease and 
osteoporosis than those without diabetes. No differ-
ence was found between the groups regarding medical 
diagnoses of depression, falls or fractures in the last 
180 days (Tab. IV).

mDS ScaleS

The scores from the six MDS- scales are shown in Ta-
ble V. There was a significant difference between the 
groups in the CHESS-, CPS- and ISE-scales, revealing 
that residents with diabetes had significantly more un-
stable health status (CHESS-scale), but less cognitive 
impairment (CPS-scale) compared to residents without 
diabetes and were capable of more social engagement 
(ISE) than the latter group. The scores from the DRS-
scale, the ADL-long scale and the Pain-scale demon-
strated no difference between residents with and with-
out diabetes (Tab. V). 

DISCUSSION 

Our findings over the studied 12 years demonstrate 
that the prevalence of diabetes has increased in nursing 
homes in Iceland, similar to other countries 6 7. Although 
our results show a lower prevalence rate than observed 
in many other countries, the upward trend is the same. 
A study from US claims that over a period of 10 years 
the prevalence of diabetes in nursing homes increased 
from 16.3% in 1995 to 23.4% in 2004  20. Others re-
port 26.4 to 35.4% prevalence of diabetes in nursing 
homes in US, using data from the MDS instrument  5, 
6. In Norway, however, the prevalence of diabetes in 
19 randomly selected nursing homes was assessed to 
be 16% in 2012 21, which is quite similar to the preva-
lence found in Iceland in the current study. However, 
a study found that medical diagnosis of diabetes was 
documented for 75% of residents with diabetes in med-
ical records in eight nursing homes in Norway, but the 

Table II. Number of admissions to nursing homes according to year, gender distribution, age at admission (mean and standard 
deviation) and where from the new residents were admitted.

Year Admission 
(n =)

Admission (%) Women (%) Mean age (SD), years Living at 
home (%)

Admitted from
 a hospital (%)

2003 342 6.5 56.7 82.7 (6.9) 45.3 33.6
2004 371 7.1 56.8 81.6 (7.9) 42.3 36.4
2005 335 6.4 60.3 81.2 (8.0) 49.9 33.4
2006 311 5.9 61.4 81.9 (7.8) 49.8 29.3
2007 437 8.3 57.0 82.8 (7.8) 48.5 35.5
2008 443 8.5 62.1 82.5 (8.6) 37.5 38.8
2009 493 9.4 57.8 82.3 (8.6) 39.8 33.3
2010 455 8.7 58.0 82.8 (8.7) 38.9 32.3
2011 449 8.6 58.4 82.5 (9.2) 39.4 38.1
2012 482 9.2 62.4 82.7 (8.4) 35.5 40.2
2013 565 10.8 54.9 83.1 (8.6) 43.7 36.8
2014 559 10.7 56.5 83.0 (8.9) 39.5 32.0
Total 5,242 100 58.4 82.5 (8.4) 42.0 35.2

Table III. Number of residents, mean age, percentage admitted at or below 75 years, gender distribution, Body Mass Index, use of 
medications and percentage of residents using nine or more types of medications in residents with and without diabetes over the 
years 2003-2014, at admission to nursing homes.

With DM
(n = 730)

Without DM
(n = 4512)

Total
(n = 5242) P-value*

Age (years) at admission (mean and SD) 81.0 (8.2) 82.7 (8.4) 82.5 (8.4) < 0.001
Admitted ≤ 75 years (%) 19.9 15.3 16 < 0.001

Women (%) 50.8 59.6 58.4 < 0.001
Body Mass Index (mean and SD) 26.1 (6.7) 23.8 (5.6) 24.1 (5.8) < 0.001

Medications (mean and SD) 11.6 (4.0) 9.5 (4.1) 9.8 (4.2) < 0.001
Using ≥ 9 medications (%) 91.1 75.5 77.7 < 0.001

*p-value for difference between groups obtained with a t-test for age, BMI and number of medications but a Chi-square test for % admitted ≤ 75 years, women and 
using 9 or more medications.
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medical diagnoses was documented in medical records 
for all residents with diabetes in four nursing homes in 
Iceland 22. The increased diabetes prevalence in nursing 
homes in Iceland is in line with the results from a recent 
study that shows that the prevalence of type 2 diabetes 
among Icelanders aged 50-69 increased rapidly during 
the first decade of this millennium, especially among 
males  23. The higher prevalence of diabetes found 
among middle-aged and elderly males, compared to 
women in the study by Andersen et al. 23 probably ex-
plains the difference in gender distribution between the 
two groups in our results. 
In the current study, residents with diabetes were 
younger, had higher BMI and used more medications 
than their counterparts. The BMI in our residents with 
diabetes was considerably lower than the mean BMI 
of 30.0 kg/m2 in 81,087 nursing home residents with 
diabetes in the US as reported by Zarowitz et al. 6. That 

reflects the difference in BMI between the two nations 
on the whole 24. Diabetes is a predictor of early nurs-
ing home admission 4 and this was clearly reflected in 
our results. The Icelandic residents with diabetes in our 
study were slightly younger than found in European 
nursing homes in 2009-2011, where Szczerbinska et 
al.  7 reveal residents with diabetes to be on average 
82.3 years and those without diabetes to be 84.6 years. 
In the US, the mean age of residents with diabetes is 
found to vary, from being reported by Resnick et al. 25 
to be 81.7 years and 84.9 years for those without dia-
betes in the year 2004, to the results of Zarowitz et al. 6 
who found that residents with diabetes were on aver-
age 75.7 years in the years 2011 and 2012. Zarowitz et 
al. 6 also report in their recent study that 20% of nursing 
homes residents with diabetes in US are younger than 
65 years and Dybicz et al.  26 demonstrate that resi-
dents with diabetes are younger males with increased 

Table IV. Comparisons of residents with and without diabetes at admission, percentage, odds ratio and p-values.

With DM
(n = 730)

Without DM
(n = 4512) OR* P-value*

Hyperthyroidism 1 1 1.37 0.40
Hypothyroidism 13 10 1.54 < 0.001

Arteriosclerotic heart disease 40 27 1.86 < 0.001
Arrhythmias 31 26 1.40 < 0.001

Congestive heart failure 32 19 2.20 < 0.001
Hypertension 65 47 2.31 < 0.001

Peripheral vascular disease 12 7 1.84 < 0.001
Other cardiovascular disease 19 14 1.51 < 0.001

Alzheimer disease 23 28 0.80 0.02
Cerebrovascular accident [stroke] 19 17 1.03 0.76

Hemiparesis 8 7 1.02 0.90
TIA 5 5 0.87 0.47

Amputation 2 0 4.85 < 0.001
Arthritis 43 38 1.35 < 0.001

Osteoporosis 15 22 0.70 < 0.001
Kidney failure 17 8 2.36 < 0.001
Depression 38 36 1.08 0.36

Falls in past 30 days 19 18 1.06 0.56
Hip fractures in past 180 days 3 4 0.80 0.30

Other fractures 4 5 0.87 0.46
Ulcers stage 1 16 10 1.59 < 0.001
Ulcers stage 2 14 11 1.34 0.01
Ulcers stage 3 3 2 1.77 0.01
Ulcers stage 4 1 0 2.23 0.07
Pressure ulcers 11 9 1.30 0.04

Bladder incontinence 79 75 1.27 0.01
Bowel incontinence 59 56 1.09 0.31

Urinary tract infections past 30 days 16 16 1.10 0.39
Respiratory infections 5 4 1.24 0.25

* Odds Ratio and p-value obtained with a binary logistic regression measuring the effect of diabetes while controlling for age and gender.
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was found to have a stage 4 ulcer, but one third of new 
residents with diabetes had ulcers at stages 1 and 2, 
and 3% at stage 3, which is higher than in the study by 
Feldman et al. 28. Using the MDS instrument to assess 
302 residents with diabetes, Feldman et al.  28 found 
10.8% ulcers at stages 1 and 2 and 3% had infected 
wounds. Pressure ulcers were 1.3  times more com-
mon in the Icelandic residents with diabetes than in the 
residents without diabetes. To prevent skin and foot 
problems and if they occur, early and aggressive treat-
ment should be undertaken. Residents with diabetes 
commonly have peripheral neuropathy and or periph-
eral arterial disease, as here, contributing to foot ulcers 
or infections 29.
At admission the Icelandic nursing home residents with 
diabetes used slightly more medication than Travis et 
al. 5 report in a study from US, where the mean medica-
tion use was 10.9. Our results confirm the results by 
others 5 26, that residents in nursing homes with diabe-
tes use more medication compared to those without 
diabetes. Medication that induces hypoglycaemia has 
been associated with increased emergency department 
visits 30 and hypoglycaemia is found to be common in 
nursing homes 31. Among older people with diabetes, 
symptoms of both hyper- and hypoglycaemia have 
often changed with ageing and cognitive impairment 
makes recognizing and interpreting symptoms even 
more challenging  9. Administrating many medications 
can be burdensome both for the resident and the staff 
and the risk for drug interaction increases. Therefore, 
careful attention must be paid to adapt medication use 
to the requirement of each resident.
The CPS scale scores revealed a better cognitive 
functioning of the residents with diabetes, supported 
by the fact that fewer in that group were diagnosed 
with Alzheimer disease. Although the difference in ADL 
performance was not significant between the groups, 
the level of impairment was considerable, which is in 

BMI. The results in our study are quite concurrent 
with the findings of these two studies. Luppa et al.  3 
demonstrated through a systematic review of 36 stud-
ies regarding factors predicting admission to nursing 
homes that diabetes, high number of medications and 
impaired ADL increase the risk of admission. Younger 
diabetic residents can be expected to have complex 
physical problems, with heavy care burden, indicating 
the need to try to prevent development of diabetes and 
its complications.
Our results from the CHESS scale confirmed that 
residents with diabetes had more unstable physical 
health condition compared with other residents. This 
was supported by the findings that the residents with 
diabetes had more comorbidities, and were more than 
two times likely to have hypertension and congestive 
heart failure than other new residents. Russell et al. 27 
estimate that diabetes alone is responsible for 52.1% 
of nursing home admissions, and diabetes plus related 
cardiovascular conditions are responsible for 57.1% of 
nursing home admissions. Dybicz et al. 26 and Zhang et 
al. 20 report heart and circulatory comorbidities to be the 
most common diseases in residents with diabetes. Our 
findings that no difference was demonstrated in cer-
ebrovascular accidents as stroke, hemiparesis or TIA in 
residents with and without diabetes are in conflict with 
the results from Dybicz et al. 26. The lack of difference in 
cerebrovascular accidents between the groups in our 
material, in spite of higher prevalence of hypertension 
among those with diabetes, might indicate that modern 
treatment with blood pressure lowering medication is 
effectively protective, although information regarding 
blood pressure measurement is lacking in the MDS 
data base. 
Kidney failure, skin problems as ulcers, and amputa-
tions are more common in Icelandic new residents with 
diabetes compared to new residents without diabetes, 
similar to other studies 5 26. No newly admitted resident 

Table V. Mean score and standard deviation (SD) of rating scales; activity of daily living (ADL), Changes in Health, End-stage disease 
and Signs and Symptoms (CHESS), cognitively performance scale (CPS), depression rating scale (DRS), index of social engagement 
(ISE) and pain scale (PS), according to residents with and without diabetes, over the years 2003-2014.

With DM 
(n = 730)

Without DM 
(n = 4512)

Scale Mean SD Mean SD B* P-value
ADL [0-28] 14.3 8.2 14.0 8.5 0.1 0.69

CHESS [0-5] 1.9 1.4 1.7 1.4 0.2 <0.001
CPS [0-6] 2.8 1.7 2.9 1.8 -0.2 0.03

DRS [0-14] 2.0 2.6 2.1 2.6 -0.2 0.10
ISE [0-6] 2.6 2.0 2.5 2.0 0.2 0.03
Pain [0-3] 1.2 1.0 1.1 1.0 0.1 0.17

* Mean difference estimated with linear regression, controlled for age and gender.
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line with the findings of Zarowitz et al. 6. No difference 
was found between residents with and without diabe-
tes according to medical diagnoses of depression or 
scoring of the depression rating scale (DRS), which is 
not in agreement with the study by Travis et al. 5, who 
found that more residents with diabetes (30%) were 
diagnosed with depression compared to those without 
diabetes (27.5%), using MDS data. 
Diabetes in nursing home residents might be more dif-
ficult to manage because of their complex health status 
as found here. Evidence-based guidelines  9  32 for frail 
old people with diabetes highligth the importance of 
individual treatment goals for blood glucose measure-
ments and regulation. Regular assessment of HbA1c is 
also emphasized and recommendation for HbA1c treat-
ment goals, in frail old people with diabetes 32, has also 
changed in recent years. This fact requires good inter-
professional cooperation and knowledgeable staff. Also, 
the increasing prevalence of diabetes in nursing homes 
indicates need for qualified staff that is knowledgeable in 
caring for residents with unstable health conditions and 
able to address the residents’ special needs 33. 
There are several limitations of this study. Firstly, this is 
a retrospective analysis of data that were collected for 
clinical use. The MDS instrument has been deemed a 
valuable resource for research  34 and has moderate to 
high reliability as a research tool 13. In addition, the MDS 
scales have shown to be valid and reliable in research 34. 
However, many factors outside the scope of this study, 
such as staffing and staff mix may have influenced the 
quality of the MDS assessments and may therefore be 
considered a limitation. As we acknowledge this limita-
tion, it must also be clarified that the instrument comes 
with a detailed manual and all the registered nurses who 
did the assessments in the nursing homes had been 
trained and qualified to conduct the assessments. We 
decided to use in our analyses all first assessments at ad-
mission that were done within 180 days from admission 
to the nursing homes. This time frame, however, could 
be criticised, as it might have resulted in the health profile 
of the residents possibly being in better or worse health 
than in a timeframe closer to the admission date. We did 
a special analysis to investigate if and how it affected the 
results to use 180 days instead of 90 days from admis-
sion, as reported by others 35. No significant difference 
was found between the outcomes of the analysis be-
tween the two different time frames, but the chosen time 
frame allowed us to include 1416 more residents than if 
we had only included assessments done within 90 days 
from admission. Over the study period the percentage of 
MDS assessments conducted within 90 days from ad-
mission increased, and in the last 6 years of the analysed 
period, between 76 and 81% of the MDS assessments 
were conducted within 90 days from admission.

The main strengths of this study are that it covers all 
the nursing homes in the whole country for a period 
of 12 years and admission data covers 5,242 nursing 
home residents. This means that 72% of all new Icelan-
dic nursing home residents’ MDS admission tests over 
the 12 years were included in the study. Thus, it should 
be noted that as the data contains information on such 
a large proportion of the target population this can be 
considered to limit substantially the risk of random sta-
tistical error in the findings. 
The results of this study add important knowledge 
about the health status and functional profile of resi-
dents with and without diabetes at admission to nurs-
ing homes. Residents with diabetes are younger and 
have better cognitive performance, but more physical 
disability and serious comorbidities than others, impli-
cating that residents with diabetes need more complex 
care in nursing homes, an area where more research 
is needed in. Nursing homes’ staff need to be current 
in diabetes management to provide quality care. These 
results also confirm the need for activities and strategy 
to prevent or delay the development of type 2 diabetes. 
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