
Geriatric Aspects  
of Frail Nursing 
Home Residents

Linköping University Medical Dissertation No. 1674

Björn Westerlind

Björn W
esterlind 

 
 

Geriatric Aspects of Frail Nursing Hom
e Residents 

                 
 

 
 2019

FACULTY OF MEDICINE AND HEALTH SCIENCES

Linköping University Medical  Dissertation No. 1674, 2019 
Department of Clinical and Experimental Medicine

Linköping University
SE-581 83 Linköping, Sweden

www.liu.se A Swedish cohort study



Linköping University Medical Dissertations No. 1674  
 
 
 
 

Geriatric Aspects of Frail  
Nursing Home Residents  

 
A Swedish cohort study 

 
 
 

Björn Westerlind 
 
 
 
 
 
 
 

 
 
 
 
 

Department of Clinical and Experimental Medicine 
Division of Neuro and Inflammation Sciences 

Linköping University, SE-581 83 Linköping, Sweden 
Linköping 2019 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Björn Westerlind 2019 
 
 
Cover: The author between his grandfathers Erik Eidering to the left (age 
73), and Oskar Westerlind to the right (age 78).  
Photo: Åke Westerlind, 1963. 
 
 
Published articles have been reprinted with the permission of the copy-
right holder. 
 
Printed in Sweden by LiU-Tryck, Linköping, Sweden, 2019  
 
 
ISBN 978-91-7685-101-2 
ISSN 0345-0082 
 



 
 
 
 
 
 
 

To all the lovely older people I met over the years in the profession and 
privately, who shared their life experience and life story with me. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

When wisdom entereth into thine heart,  

and knowledge is pleasant unto thy soul; 

Discretion shall preserve thee,  

understanding shall keep thee. 

Proverbs 2:10-11 

(King James Version) 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 



Contents 

CONTENTS 

 
 

ABSTRACT ............................................................................................................. 1 

SVENSK SAMMANFATTNING ........................................................................... 3 

LIST OF PAPERS .................................................................................................. 7 

ABBREVIATIONS ................................................................................................. 9 

PREFACE ............................................................................................................. 11 

INTRODUCTION ................................................................................................. 13 

Demography and health ................................................................................ 13 
Geriatric medicine ......................................................................................... 14 
Nursing homes .............................................................................................. 15 

Nursing homes in Sweden ................................................................................. 16 
Frailty ............................................................................................................. 17 
Anaemia ........................................................................................................ 18 
Falls ................................................................................................................ 19 
Fall risk and drugs ........................................................................................ 20 
Cognitive impairment ................................................................................... 21 

AIMS .................................................................................................................... 25 

Paper I – Population characterisation and frailty ....................................... 25 
Paper II – Anaemia ...................................................................................... 25 
Paper III – Falls and drugs .......................................................................... 25 
Paper IV – Cognitive impairment ................................................................ 25 

METHODS .......................................................................................................... 27 

SHADES ........................................................................................................ 27 
Study subjects in SHADES ............................................................................... 27 
Data collection in SHADES ............................................................................. 29 

Specific methods for paper I ......................................................................... 31 
Study sample ..................................................................................................... 31 
Methods of investigation .................................................................................. 31 

Specific methods for paper II ....................................................................... 33 
Study sample ..................................................................................................... 33 
Methods of investigation .................................................................................. 33 

Specific methods for paper III ..................................................................... 34 
Study sample ..................................................................................................... 34 



Geriatric Aspects of Frail Nursing Home Residents 

 

Methods of investigation .................................................................................. 34 
Specific methods for paper IV ...................................................................... 34 

Study sample ..................................................................................................... 34 
Methods of investigation .................................................................................. 35 

Statistical analyses ....................................................................................... 36 
Ethics approval and consent to participate ................................................. 36 

RESULTS ............................................................................................................ 37 

The SHADES cohort ..................................................................................... 37 
Population characterisation and frailty ....................................................... 37 
Anaemia ........................................................................................................ 39 
Falls and drugs .............................................................................................. 41 
Cognitive impairment .................................................................................. 42 

DISCUSSION ...................................................................................................... 45 

Population characterisation and frailty ....................................................... 45 
Further comments on some results in paper I .................................................. 47 

Anaemia ........................................................................................................ 48 
Falls and drugs ............................................................................................. 50 
Cognitive impairment .................................................................................. 52 
Methodological considerations .................................................................... 54 

SHADES generally ........................................................................................... 54 
Population characterisation and frailty ........................................................... 55 
Anaemia ............................................................................................................ 55 
Falls and drugs ................................................................................................. 55 
Cognitive impairment ....................................................................................... 56 

Clinical considerations ................................................................................. 56 
About the studied topics ................................................................................... 56 
Medical care in nursing homes ........................................................................ 57 
Demography and consequences for nursing homes ......................................... 57 
Comprehensive Geriatric Assessment (CGA) .................................................. 59 

CONCLUSIONS ................................................................................................... 61 

IMPLICATIONS FOR FUTURE STUDIES ........................................................ 63 

ACKNOWLEDGEMENTS .................................................................................. 65 

REFERENCES .................................................................................................... 67 

 

 



Abstract 

 1 

ABSTRACT 

Background: The number and proportion of older people are increasing 
in Sweden as well as throughout the western world. Older people with in-
creasing assistance needs that can no longer be met in their own home 
need institutional long-term care in nursing homes. A successive reduc-
tion of nursing home beds in combination with a future demographic de-
velopment with a rapidly increasing number of older people will lead to 
higher demands on future medical care in nursing homes. Consequently, 
increased knowledge about the medical needs of nursing home residents 
is of great value. 
Objectives: This thesis explores some important geriatric aspects of frail 
nursing home residents. The specific aims was to characterise the popula-
tion of nursing home residents, to explore the prevalence of anaemia, pay-
ing particular attention to risk factors and mortality, to investigate associ-
ations between falls and use of possible fall risk drug classes and to esti-
mate the prevalence of diagnostic failure of cognitive impairment and to 
investigate whether diagnostic failure was associated with impaired medi-
cal care. 
Methods: All data originate from SHADES (the Study of Health and 
Drugs in Elderly nursing home residents in Sweden), a prospective cohort 
study that included nursing home residents at 12 nursing homes situated 
in three municipalities in southern Sweden between 2008 and 2011. The 
subjects were followed every six months with data collection from medical 
records concerning medications, diagnoses, hospital referrals and mortal-
ity, examinations including blood sample analyses, assessments with vali-
dated rating scales for cognitive evaluation, depression, risk of pressure 
ulcers, malnutrition or falls, and the need for care was rated through a 
questionnaire.  
Results: SHADES included a total of 428 subjects with a mean age of 85 
years, of whom 71% were women. They demonstrated comorbidity with a 
mean of three registered medical diagnoses, and polypharmacy with a 
mean of seven regularly used drugs. More than half of the sample (60%) 
were at risk of malnutrition and one third were at risk of developing pres-
sure ulcers. A set of single items from the performed risk assessments was 
found to be important in understanding frailty and need for care. One 
third of the women and half of the men had anaemia. For the men, anae-
mia was associated with significantly higher mortality. Haemoglobin de-
cline was also associated with higher mortality. Almost everyone (93%) 
had an increased fall risk and 62% had fallen during the last year. There 
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was an association between falls during the last year and regular use of 
non-benzodiazepine hypnotics. In the older age group there was also an 
association between these drugs and serious falls the next 6 months. De-
mentia was previously diagnosed in 42%. However, among subjects with-
out a dementia diagnosis, 72% were cognitively impaired (Mini Mental 
State Examination <24). These subjects were significantly older, did not 
get anti-dementia treatment and had higher levels of brain natriuretic 
peptide compared to the diagnosed dementia group, possibly indicating 
heart failure. Their risks of malnutrition and pressure ulcers were similar 
to the dementia group. 
Conclusions: Nursing home residents are generally frail. Anaemia is asso-
ciated with higher mortality among men. The fall risk is generally high 
and use of non-benzodiazepine hypnotics is associated with a higher oc-
currence of falls. Cognitive impairment is undiagnosed in half of the cases 
and may indicate underlying heart failure. Consequently, regular medical 
follow-ups in this population are proposed to include blood count, drug 
review, and cognitive evaluation. In the case of cognitive impairment, ex-
clusion of underlying disease such as heart failure should be considered.
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SVENSK SAMMANFATTNING 

Antalet äldre människor ökar i Sverige liksom i hela västvärlden, både i 
absoluta tal och i andel av befolkningen. Med ett ökat antal äldre ökar 
också kraven på vård och omsorg. När äldre människor får ökande behov 
av hjälp och vård som inte längre kan tillgodoses i det egna hemmet, be-
hövs dygnet-runt-vård i särskilda boendeformer (SÄBO). De senaste 15-
20 åren har antalet vårdplatser i SÄBO successivt minskat i Sverige. 
Denna minskning i kombination med ett ökat antal äldre och därtill pro-
gnoser för de närmaste 30 åren som talar för en kraftig ökning av antalet 
äldre kommer att förändra och öka kraven på vården i SÄBO i den närm-
aste framtiden. Följaktligen är en ökad kunskap om de medicinska vård-
behoven i SÄBO av stor vikt. 
 
Denna avhandling utforskar några viktiga problemområden bland äldre 
personer boende i SÄBO i syfte att få ökad kunskap om hur man kan op-
timera vården för denna grupp. Avhandlingen består av fyra delstudier 
där den första delstudien beskriver den undersökta populationen ur olika 
aspekter med fokus på skörhet (frailty), och de efterföljande studierna 
fokuserar på den kliniska betydelsen av anemi, samband mellan fall och 
läkemedel respektive förekomsten av och betydelsen av nedsatt kognitiv 
funktion. Detta är mycket vanliga problemområden hos äldre personer, 
men har i begränsad omfattning undersökts inom gruppen äldre personer 
boende i SÄBO.  
 
Samtliga ingående delarbeten bygger på data ur SHADES (the Study of 
Health and Drugs in Elderly nursing home residents in Sweden). SHA-
DES var en prospektiv kohortstudie som inkluderade sammanlagt 428 
äldre personer från 12 SÄBO i 3 kommuner i södra Sverige, Jönköping, 
Linköping och Eslöv mellan 2008 och 2011. Dessa följdes var sjätte må-
nad med insamling av en rad data. Från journaler hämtades uppgifter om 
mediciner, diagnoser, sjukhusinläggningar och annat vårdutnyttjande 
samt dödsorsaker. De inkluderade personerna undersöktes av en forsk-
ningssköterska var sjätte månad med kontroll av bland annat vikt, blod-
tryck och ett antal blodprover. De bedömdes också genom ett antal etable-
rade skattingsskalor där kognitiv funktion, depressionssymptom, risk för 
fall, undernäring och trycksår samt omvårdnadsbehov värderades. 
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Bland de undersökta 428 personerna var medelåldern 85 år och 71% var 
kvinnor. De undersökta personerna hade en samsjuklighet med i genom-
snitt tre registrerade medicinska diagnoser och hade i genomsnitt 7 kon-
tinuerliga läkemedelsordinationer. Mer än hälften av de undersökta per-
sonerna hade förhöjd risk för att utveckla undernäring och en tredjedel 
hade förhöjd risk för att utveckla trycksår. Några av frågorna i de utförda 
riskskattningsskalorna visade sig viktigast för att skatta omvårdnadsbe-
hovet som användes som ett mått på skörhet (frailty).  
 
En tredjedel av kvinnorna och hälften av männen hade anemi. För män-
nen fanns ett samband mellan anemi och en förhöjd dödlighet. En sjun-
kande nivå av hemoglobin var också associerad med en högre dödlighet.  
 
Nästan alla (93%) hade en ökad fallrisk och 62% hade fallit det senaste 
året. Det fanns en ökad förekomst av fall under det senaste året hos de 
med regelbunden användning av den typ av sömnmedel som är vanligast 
bland äldre personer (”non-benzodiazepine hypnotics”, zopiklon och 
zolpidem). När den undersökta gruppen delades upp i en äldre (>85 år) 
och en yngre grupp uppvisade de i den äldre gruppen som stod på denna 
typ av sömnmedel en ökad risk för allvarliga fall under de närmaste 6 
månaderna.  
 
I den undersökta gruppen hade 42 % en känd demensdiagnos. Bland de 
personer som inte hade en känd demensdiagnos hade dock en betydande 
andel (72%) en kognitiv nedsättning (Mini Mental State Examination 
<24). Denna grupp var äldre än de med diagnosticerad demenssjukdom 
och stod inte på demensläkemedel. De hade också i större utsträckning 
högre nivåer av ett ämne som stiger vid obehandlad eller underbehandlad 
hjärtsvikt (BNP = B-type Natriuretic Peptide) jämfört med den diagnosti-
serade demensgruppen, vilket kan tyda på att de även hade hjärtsvikt. 
Gruppen med kognitiv nedsättning utan demensdiagnos hade samma 
förhöjda risknivå för undernäring och trycksår som gruppen med tidigare 
känd demensdiagnos. 
 
Sammanfattningsvis är de som bor i SÄBO medicinskt sköra. Anemi är 
vanligt och förknippad med lägre överlevnad bland män. Även ett sjun-
kande blodvärde är förknippat med sämre överlevnad. Fallrisken är gene-
rellt mycket hög. Regelbunden användning av den grupp sömnmedel som 
är vanligast bland äldre personer är förknippad med en högre förekomst 
av fall. Bland de äldsta som står på dessa sömnmedel regelbundet finns en 
ökad risk för allvarliga fallskador. Kognitiv nedsättning missas ofta och 
bara hälften av de med kognitiv nedsättning har fått en demensdiagnos. 
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Gruppen där kognitiv nedsättning har missats kan ha bakomliggande so-
matisk sjukdom såsom hjärtsvikt.  
 
Regelbundna medicinska uppföljningar i äldreboenden rekommenderas 
inkludera kontroll av blodvärde, läkemedelsgenomgång och kognitiv vär-
dering. Vid nydiagnosticerad eller nytillkommen kognitiv nedsättning bör 
uteslutande av bakomliggande somatisk sjukdom såsom hjärtsvikt över-
vägas. 
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PREFACE 

I have had an attraction to older people since I was a child. One reason 
may be my childhood experiences, as I grew up as a single child with 
many older people around me. My grandparents became important per-
sons in my early years. From the age of 6, our family had a summer cot-
tage out in the countryside. On the other side of a raspberry hedge and a 
gravel road, three older sisters also lived during the summer, each one in 
their own small red summer cottage, and they quickly became my friends. 
Overall, I can remember several older people of importance for my per-
sonal development from my early years.  
 
As a young doctor during my internship, I did my primary care placement 
at a health centre with many older patients in the catchment area. These 
grateful older patients were a main reason why I then chose my specialist 
training to become a primary care physician. 
 
It was for these older patients that I felt I could do the most. They were 
sicker, they were more dependent on me as a doctor and on my advice, 
and they were thankful and encouraging. And at the same time, they had 
exciting life stories. I really enjoyed getting to know my older patients. 
 
Therefore, after some years in primary care, the step to geriatrics was a 
logical one, and close to my heart. As a geriatrician I could focus on the 
fragile older patients whose needs often risk being neglected in the health 
care system. Furthermore, my experience from my time as a general prac-
titioner was a benefit in the complexity of the older patients I met as a 
geriatrician. I was however no longer controlled by a reception journal. 
And I was even more challenged by the many needs of older people. 
 
Geriatrics contains medical challenges, but is also a delicate balance be-
tween different ethical dilemmas. It includes some areas where you as a 
doctor may feel that you cannot do that much in concrete medical terms 
in relation to many other medical conditions. But geriatrics is aimed at a 
group where it is particularly important that the care is compassionate 
and that the care provider is willing to listen and trying to understand. 
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My research interest goes back a long time. My first research course was 
in 1990-91. Different professional and private circumstances have meant 
that it has taken time for me to get on with my research wish, while at the 
same time I have not been able to drop the idea of moving forward with 
research as I gained more experience in the geriatric field. 
 
When I look back on a long journey towards this thesis, I see that the cir-
cle has been closed. Throughout my medical career, I have been fascinat-
ed by working with breadth and complexity. Furthermore, the attraction 
to older people is still there. I can now see that my research also has that 
focus, with the difficulties, challenges and shortcomings that this entails. 
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INTRODUCTION 

Demography and health 
The numbers of older people are increasing rapidly, both in Sweden and 
globally [1]. In 2017 about half a million people in Sweden were older than 
80 years. The number of 80-year-olds has doubled since 1980, and is 
forecast to double again even faster by 2050 [2]. This demographic devel-
opment is due to larger birth cohorts in the 1940s and increasing life ex-
pectancy. In 90-year-olds, the historic increase is even more evident. For 
this cohort prognoses are more uncertain, but the increase is expected to 
be even greater, and this group may have tripled by 2050 (Figure 1). 
 

Figure 1 Demographic history and prognosis in Sweden 1970-2070 

Men and women >80 years and >90 years, from [2] 

 
The demographic trends are similar, with some variations, in the Europe-
an Union. The ageing of European populations presents health care and 
welfare systems with new challenges, but also has significance for the fu-
ture needs of long-term care [3]. However, considerable uncertainty re-
mains about health trends among the oldest old [4]. 
 
In recent decades, a number of theories have attempted to describe the 
interplay of mortality and morbidity patterns with demographic changes 
in the older population cohorts. The theory of expansion of morbidity de-
scribed how a decrease in mortality entailed an increase in morbidity [5, 
6]. In contradiction, the theory of compression of morbidity claims that 
disease prevention results in a more rapid increase in healthy years than 
in total life expectancy [7, 8]. A third theory, the concept of a dynamic 
equilibrium, combines parts of these theories and states that an equilibri-
um between morbidity and mortality keeps the proportion of healthy 
years more or less constant [9].  
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It seems that, although disability measures in older people tend to show 
improvement, there is a simultaneous increase in chronic diseases and 
functional impairments [4]. Consequently, the future need for social ser-
vices and long-term care may not be in line with demographic projections. 
The future need for long-term care is also influenced by several other fac-
tors such as health promotion, disease prevention, support for self-care, 
availability of informal care and technical developments [3, 10]. In paral-
lel with an ageing population, there has been a reduction in hospital beds 
over time in most OECD countries. This development is also seen in Swe-
den, which today has fewer hospital beds than comparable countries [11].  
 
A large proportion of today’s 85-year-olds show good levels of self-rated 
health, and have low utilization of healthcare service and a limited need 
for social support despite comorbidity [12, 13]. Nevertheless, an increas-
ing proportion of older people undoubtedly means higher demands on 
health and social care, which is a challenge for most countries in the fu-
ture. 

Geriatric medicine 
Geriatrics or geriatric medicine is the medical specialty that deals with 
morbidity in older people. Modern geriatrics is sometimes considered to 
have been born with the invention of the word ‘‘geriatrics’’ by the Austri-
an-born New York physician Ignatz Leo Nascher in 1909. In a letter to the 
New York Medical Journal [14] he suggested:  

Geriatrics, from geras, old age, and iatrikos, relating to the physician, is a 
term I would suggest as an addition to our vocabulary to cover the same 
field that is covered by the term pediatrics in childhood… to emphasize the 
necessity of considering senility and its diseases apart from maturity and to 
assign it a separate place in medicine.  

Nascher then developed the concept a few years later in his book “Geriat-
rics. The Diseases of Old Age and their Treatment” [15], in which the 
foreword states: 

In presenting this work to the medical profession the author hopes to 
arouse an interest in geriatrics and stimulate research into the causes of se-
nescence and the pathology of senile diseases. It is not too much to expect 
that as a result of such interest and research we will get a better knowledge 
of the senile organism and be more successful in coping with senile diseases 
than we are at present.  

Reading Nascher’s book today gives an indication of a tremendous devel-
opment in terms of knowledge and attitudes towards older people in gen-
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eral and the morbidity of older people in particular during the last 100 
years. 
 
Bernard Isaacs (1924-1995) was a later, and at the time world-leading, 
geriatrician who coined the concept of “giants of geriatrics” in 1965 [16]. 
Isaacs evolved the concept during the following years [17], and in his last 
book in 1992 he expanded the original “giants of geriatrics”, i.e. instabil-
ity, immobility, incontinence and impaired intellect/memory, with five 
others, namely stroke, aphasia, visual impairment, auditory impairment 
and depression [18]. He also suggested some features of what these “gi-
ants of geriatrics” have in common:  
 

Common features of the “giants of geriatrics” [18] 
• Multiple causation 
• Chronic course 
• Deprivation of independence 
• No simple cure 

 
Other authors have proposed new “giants of geriatrics”, and frailty is 
nowadays often considered one of them [19, 20]. Other candidates recent 
suggested include sarcopenia [19] and poor oral health [21].  
 
In older people, common medical conditions often have atypical presenta-
tions. Symptoms in geriatric patients may be general, vague and insidi-
ous, and therefore hard to distinguish from normal ageing. Symptoms 
may be altered from what is normally expected. Furthermore, comorbidi-
ty and ageing may further obscure the clinical presentation and make cor-
rect interpretation and diagnosis difficult. 

Nursing homes 
Increasing numbers of older adults worldwide highlight the need for long-
term care services [22]. Countries in Europe have adopted very different 
policies in relation to long-term care, partly suggesting different views of 
the role of the state and the family [3]. Furthermore, experts disagree 
about recent trends in the size of the older institutionalized population 
[23]. An international survey has also revealed international differences 
in the terminology used to describe “nursing homes”, and found consider-
able variances in physicians’ regular visits [24]. Since the definition of a 
nursing home and the type of assistance provided in a nursing home vary 
considerably by country, the following definition is proposed [25]: 
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A nursing home is a facility with a domestic-styled environment that pro-
vides 24-hour functional support and care for persons who require assis-
tance with ADL (activities of daily living) and who often have complex 
health needs and increased vulnerability. 

Nursing homes in Sweden  
In Sweden, institutional long-term care was reorganized in 1992 through 
“Ädelreformen”. The responsibility for all institutional long-term care was 
then moved from the county council to the local municipalities. Since this 
reform, the total number of beds in long-term care for older people has 
decreased and home care has increased. During recent decades an in-
creasing share of institutional care is privately run, with a figure of about 
20% in 2015 [26]. However, the funding and supervision of all elderly 
care in Sweden is still a responsibility for the municipalities. Physicians 
employed within the primary care system regularly visit the nursing 
homes. 
 
Institutional long-term care can be specialized in dementia care and may 
offer different levels of health and social care support. In the Study on 
Health and Drugs in Elderly nursing home residents in Sweden 
(SHADES), as well as throughout this thesis, “nursing homes” refers to 
permanent institutional long-term care that provides 24-hour functional 
support and care for persons who require assistance with ADL, including 
dementia care units. The term “community dwellings”, used in paper I, is 
to be considered synonymous with the term “nursing homes” used in the 
subsequent papers. 
 

Table 1 Nursing home beds in Sweden 
Year 2000 2005 2010 2015 

Nursing home beds 121 000 100 000 91 000 82 000 

Proportion >65 years living in 
nursing homes 

8 % 6 % 5 % 4 % 

Proportion >80 years living in 
nursing homes 

21% 17% 14% 13% 

Data from [26-29] 

 
In 2015 there were 82 000 individuals living permanently in nursing 
homes in Sweden [26]. 4% of those aged 65 or older, and 13% of those 
aged 80 or older lived in a nursing home. This can be compared to 2000, 
when 121 000 persons older than 65 years (8%) lived permanently in dif-
ferent forms of institutional care [27]. The decreasing proportion of the 
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older population living in nursing homes in Sweden over several years 
(Table 1) [26-29] implies that nursing home residents in Sweden today 
are older, with more comorbidity and frailty, and are in greater need of 
care and services compared to previously. In Norway, a similar develop-
ment has been shown to lead to a higher occurrence of cognitive impair-
ment and more severe dementia in nursing home residents over time 
[30].  
 

Nursing home research features specific difficulties and challenges, and 
there is considered to be a paucity of high quality research in nursing 
homes [31]. Furthermore, research in nursing home facilities in Sweden is 
limited, especially with a longitudinal approach. SHADES was designed to 
include various aspects of ageing in a frail nursing home population.  

Frailty 
Frailty, suggested as a new “geriatric giant” [19, 20], is a geriatric syn-
drome that has been given increased attention in recent decades. The first 
scientific use of the term was 40 years ago [32]. Frailty is generally con-
sidered as a state of vulnerability in an older person with increased risk of 
adverse outcomes such as falls, functional deterioration or disability, hos-
pitalization and mortality [19, 20]. Over the years there has been an ongo-
ing debate on how to define and measure frailty. As an example, two con-
sensus efforts with leading experts in the field were performed in 2013 
[33, 34], but without achieving an operational definition. More than 40 
operational definitions have been proposed [20]. Nevertheless, three ma-
jor frailty models have been suggested: the physical frailty model, the def-
icit accumulation model of frailty, and the biopsychosocial or multidi-
mensional model. 
 
The physical frailty model was proposed by Fried et al. [35] and provided 
an early potential standardized definition of frailty as a clinical syndrome 
in which three or more of five criteria (unintentional weight loss of 10 lbs 
in the past year, self-reported exhaustion, weakness measured by grip 
strength, slow walking speed and low physical activity) were present. 
 
The deficit accumulation model is an alternative early attempt to describe 
or define frailty proposed by Rockwood et al. [36]. The extensive 70-item 
Canadian Study of Health and Aging (CSHA) Frailty Index focuses on ac-
cumulation of clinical deficits, and includes several lost abilities in ADL 
and presence of diseases. The seven-step CSHA Clinical Frailty Scale is 
further developed to be a more clinically useful grading of frailty, focusing 
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on function and not physical performance. An early comparison between 
these two instruments and the proposed definition by Fried [35] in a 
nursing home population concluded that no instrument was superior and 
the definition of frailty was still considered a challenge [37].  
 
The biopsychosocial or multidimensional model has gained increased at-
tention during the past decade as a third major approach to frailty. This 
model mixes physical and psychosocial domains, and expands the concept 
of frailty toward social sciences [38, 39].  
 
Numerous assessment instruments or rating scales have been developed 
due to the lack of general consensus. A recent review identified a total of 
67 frailty assessment instruments used in research articles [40]. Of these, 
nine were highly cited (≥200 citations) and the instrument Physical Frail-
ty Phenotype (PFP), also called Cardiovascular Health Study (CHS) frailty 
phenotype, based on the early suggested definition by Fried in 2001 [35], 
was still by far the most cited one in research articles.  
 
Both Fried and Rockwood pointed out early on that frailty is a concept 
that is different from multi-morbidity or disability, and this fact is still 
considered a consensus. 

Anaemia 
Anaemia is not among the “giants of geriatrics” originally described by 
Isaacs, but meets three of the four features later suggested by Isaacs for 
what the “giants of geriatrics” have in common [18]. Anaemia is common 
in older people and its prevalence increases with advancing age [41-44]. 
Anaemia in older adults is frequently associated with negative outcomes, 
including decreased physical performance, increased number of falls, in-
creased frailty, increased hospitalization, increased cognitive impairment 
and increased mortality [45].  
 
There is however some debate about the definition of anaemia. Anaemia 
is usually defined according to the World Health Organization (WHO) 
definition as haemoglobin (Hb) <120 g/L in women and <130 g/L in men 
[46]. These WHO limits were set by an expert panel in 1968, but probably 
without an intention to set a gold standard for all to follow in the future. 
The definition was suggested at a meeting on nutritional studies. It was 
given with rough limits without decimals, there were few references sup-
porting those limits, and furthermore there was a small number of refer-
ence subjects and several methodological issues [47]. In particular, the 
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relevance of the WHO limits in older people has been debated since the 
reference sample was aged <65 years [48].  
 
Several factors may influence which levels of Hb are to be considered as 
anaemia in older people. It has been suggested that lower anaemia limits 
for older people in general are motivated as a consequence of ageing itself 
[49]. Moreover, in older populations, it has been suggested to use similar 
limits for men and women [49, 50]. If lower Hb limits in premenopausal 
women are motivated due to menstrual blood losses, these could conse-
quently be questioned in older women [51]. On the other hand, higher 
levels of androgens in men, with clinically important gender differences 
persisting in older ages, stimulate the hematopoietic system by various 
mechanisms and are correlated with a higher Hb level [52]. When using 
the WHO limits, older men have a higher prevalence of anaemia than 
women, as a result of the sex-specific limits [53]. Still, despite being de-
bated, the WHO limits are the most commonly used limits in epidemio-
logical studies and have also been found to be appropriate and clinically 
relevant by several authors for older persons [42, 48, 54].  
 
Several authors emphasize that anaemia is not a consequence of normal 
ageing but a marker of disease and associated with increased mortality 
[50, 54, 55]. Some previous studies indicate that anaemia is a stronger 
risk factor for mortality in older men than in women [48, 54], and this is 
indicated even for mild anaemia [56]. The main causes of anaemia in old-
er people are nutrient-deficiency-related anaemias, anaemia due to 
chronic disease or chronic inflammation and anaemia due to chronic kid-
ney disease, but there is also a high rate of unexplained anaemia [41, 53]. 
Chronic kidney disease has been highlighted as an important cause of 
anaemia in nursing home residents [57-60]. 
 
However, few studies have been performed on the consequences of anae-
mia in nursing home residents. A systematic review from 2008 [42] found 
that only four out of 45 studies on anaemia in older persons had been car-
ried out on a nursing home population. The need for more research in the 
area of anaemia in older people is pointed out by several authors [41, 42, 
61].  

Falls  
Instability is one of the original “giants of geriatrics” described by Isaacs 
[16-18]. Falls and fall-related injuries are common and well-documented 
among older people, and constitute a major cause of pain, disability, loss 
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of independence and premature death [62]. Several risk factors for falls in 
older people have been identified. These include increasing age [62], re-
duced mobility [63], previous falls [63], cognitive impairment [63-65], 
anaemia [66] and medication use [62, 63].  
 
Falling is more frequent among older people who are living in nursing 
homes than in those who are living in community [62], but prevention 
strategies are hard to evaluate due to multiple confounding factors [63]. 
For older people, the number of medications is associated with increased 
fall risk [67]. Minimization of drug use, and especially reduction of psy-
chotropic medication, is therefore included in fall prevention recommen-
dations [63]. 

Fall risk and drugs 
Several factors contribute to the challenge of the pharmacological treat-
ment of older people. Such factors include comorbidities and chronic 
conditions often requiring multiple medications [67, 68], increased sensi-
tivity to drug effects due to age-related physiological changes [69] and 
limited evidence of drug effectiveness and safety in older and frail patients 
[70].  
 
Inappropriate medication of older people has been an area of increased 
focus for Swedish authorities [71-74] as well as internationally in recent 
decades. The development and gradual updating of instruments like Beers 
Criteria, developed in the US [75-79], and STOPP (Screening Tool of Old-
er Person’s Prescriptions) Criteria, developed in Europe [80, 81], aim to 
find criteria to evaluate the medication of older people and to avoid po-
tentially inappropriate prescribing. In these instruments, fall risk-
increasing drugs have been identified. Beers Criteria lists drugs and drug 
classes that are potentially inappropriate for older people with a history of 
falls or fractures, and STOPP Criteria list drugs that increase the risk of 
falls in older people. These lists include several psychotropic drug classes, 
such as benzodiazepines [76-81], tricyclic antidepressants [77-79], selec-
tive serotonin re-uptake inhibitors (SSRI) [78, 79], antipsychotics [78-81] 
and anticonvulsants [78, 79]. The recent versions of these instruments 
also include non-benzodiazepine hypnotics [78, 79, 81]. Among cardio-
vascular drugs, STOPP Criteria include vasodilators [80, 81], and an ear-
lier version of Beers Criteria included beta-blockers [76]. A generally held 
list of fall risk-increasing drugs is included in recommendations from the 
Swedish National Board of Health and Welfare and includes several car-
diovascular and psychotropic drug groups [73, 74]. 
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Furthermore, some reviews and meta-analyses of medications associated 
with falls in older people also highlight different psychotropic drug classes 
as fall risk-increasing drugs, mainly benzodiazepines [82, 83], antidepres-
sants [82-84] and sedatives/hypnotics [83, 84]. In one of these reviews, 
an elevated fall risk related to the use of antipsychotics was indicated 
[82]. However, this has been questioned in more recent reviews [83, 84]. 
Whether fall risk is associated with cardiovascular or antihypertensive 
drugs has been reported as uncertain in these reviews [82-84].  
 
Despite the fact that the nursing home population has a high fall risk, few 
recent studies focus on associations between drug use and fall risk in 
nursing homes. However, the use of psychotropic drug classes such as an-
tipsychotics [85-87], antidepressants [85] and benzodiazepines [86, 87] is 
associated with fall risk in nursing homes. Non-benzodiazepine hypnotics, 
considered to be well tolerated in older people [88], usually recommend-
ed for insomnia in older people [73, 89, 90], and more often used in nurs-
ing homes than in home environments [91], are reported to be associated 
with an elevated risk of hip fractures in one nursing home study [92]. This 
study was performed in the US, with different prescription options and 
traditions within the group of non-benzodiazepine hypnotics than in Eu-
rope. Furthermore, the studied nursing home population was younger 
(age ≥ 50 years, mean age 81) than most nursing home populations.  

Cognitive impairment 
Cognitive impairment is another one of the original “giants of geriatrics” 
described by Isaacs [16-18]. Dementia incidence and prevalence increases 
exponentially with ageing. The prevalence is often generally estimated as 
being around 10% in 80-year-olds, and about 40% in 90-year-olds in Eu-
rope including Sweden [93]. Several studies indicate a decreasing age-
specific dementia incidence [94-97] and prevalence [98, 99] in high in-
come countries, which is believed to be influenced by cardiovascular pre-
vention and larger cognitive reserve due to a higher educational level. 
However, there are also some conflicting results [100, 101], and a recent 
review found no evidence to suggest a revision of current age-specific de-
mentia prevalence assumptions [102]. Several previous studies have 
shown that dementia is generally underdiagnosed [103, 104].  
Cognitive decline constitutes a major predictor for long-term care use 
[105]. The estimated frequency of dementia or cognitive impairment in 
long-term care populations varies between studies in different countries 
and may partly be influenced by cultural factors. A systematic review re-
ports a median prevalence of 58%, but in this review there was a consid-
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erable variation in prevalence (12%-95%) as well as in sample sizes and 
diagnostic instruments used [106]. A report from the European Commis-
sion estimates that approximately 80% of patients in long-term care suf-
fer from cognitive decline or a diagnosed progressive memory disorder 
[105]. A study performed in nursing homes in seven European countries 
and Israel reports a 70% prevalence of cognitive decline [107]. 
 
The Swedish National Board of Health and Welfare has previously esti-
mated that 70% of residents in Swedish nursing homes may suffer from 
dementia [108]. A recent study in a Swedish sample of nursing homes 
found cognitive impairment in 67% [109], but in that study cognitive as-
sessment was carried out through a questionnaire to the nursing home 
staff and not a cognitive test performed by the nursing home resident. In 
a recent Norwegian study, cognitive investigation on admission to nursing 
homes found dementia in 84% [110]. Previous studies have reported that 
cognitive impairment is underdiagnosed in nursing homes, exemplified 
by nursing home studies in Scotland [111] and Austria [112] that found 
cognitive impairment in a total of 90% and 85% respectively, of which 
about one third was previously unknown. Undiagnosed dementia has sev-
eral consequences such as absent anti-dementia drug treatment, less 
awareness of possible inappropriate drugs, inferior interaction and un-
derstanding between residents and caregivers, and has prognostic impli-
cations [113].  
 
The Mini Mental State Examination (MMSE) is widely used as a screening 
tool for cognitive impairment [114]. MMSE assesses cognitive function 
through a number of questions directed to the patient. Scores range from 
0 to 30, with a score <24 generally used to raise a suspicion of cognitive 
impairment [115]. However, very recently a higher MMSE cut-off at ≤26 
has been suggested for older persons up to the age of 93 [116]. Conse-
quently, an MMSE cut off of <24 may be a conservative MMSE value to 
indicate cognitive impairment in these populations.  
 
Few studies have studied the impact of un-noted cognitive impairment on 
medical care in other aspects. One study found that pain was more preva-
lent among cognitively impaired nursing home residents with dependency 
in ADL [109], but another study found that residents without dementia 
had more pain than patients with dementia [110]. Previous community-
based studies have shown a negative association between cognitive func-
tion and levels of N-terminal pro B-type natriuretic peptide (NT-proBNP), 
which is used as a marker of heart failure in clinical practice [117-119]. 
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Furthermore, dementia and cognitive impairment are related to an in-
creased risk of malnutrition [120]. 
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AIMS 

The aim of this thesis was to explore some important geriatric aspects of 
frail nursing home residents using the SHADES population.  

Paper I – Population characterisation and frailty 
The aim of paper I was to characterise the population of nursing home 
residents, to describe morbidity, use of drugs and risk of severe conditions 
such as malnutrition, pressure ulcers and falls, and to explore associa-
tions between these variables and frailty as determined by functional limi-
tations and somatic and psychological symptoms. 

Paper II – Anaemia 
The aim of paper II was to explore the prevalence of anaemia in a nursing 
home population, paying particular attention to risk factors and mortality 
associated with anaemia or Hb decline. 

Paper III – Falls and drugs 
The aim of paper III was to investigate associations between falls and use 
of possible fall risk-increasing drug classes including non-benzodiazepine 
hypnotics in older people living in nursing homes in relation to age 
groups. 

Paper IV – Cognitive impairment 
The aim of paper IV was to estimate the prevalence of diagnostic failure of 
cognitive impairment in a sample of Swedish nursing home residents and 
to investigate whether diagnostic failure was associated with impaired 
medical care. 
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METHODS 

Papers I-IV were all based on the longitudinal cohort study SHADES. 

SHADES  
The Study on Health and Drugs in Elderly nursing home residents in 
Sweden (SHADES) was a longitudinal cohort study of older people living 
in 12 nursing homes in three municipalities in the south of Sweden (five 
in Jönköping, four in Linköping, and three in Eslöv). The selected nursing 
homes were all in the public sector. The study was planned during 2006-
2007, and data were collected during 2008-2011. The general aim of 
SHADES was to describe and analyse mortality, morbidity, health condi-
tions and drug use among older people living in nursing homes, and to 
use the results to provide a better basis for improved and individual-
based care for the older people in nursing homes and for the planning of 
interventions to improve health, optimize use of drugs, and decrease the 
need for acute hospital care. 
 

Figure 2 Inclusion of study subjects in SHADES 

Study subjects in SHADES 
All residents living in the 12 nursing homes were considered for participa-
tion. However, those living in a nursing home only temporarily for pallia-
tive care or short-term rehabilitation were excluded, as well as individuals 
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with language difficulties and persons under the age of 65. When a resi-
dent living in one of the nursing homes moved or died, the next person 
who moved into the nursing home was considered for participation. Dur-
ing 2008-2011, a total of 664 were available for inclusion and 428 indi-
viduals were included. At inclusion 49 were excluded for various reasons, 
100 refused to participate and a proxy denied participation for 87 (Fig. 2) 
 
 

Figure 3 Inclusion and failure in SHADES 

 
 
Included subjects were examined every 6 months (±1 month). As partici-
pants were included during the whole study period (Fig. 3), the partici-
pants had varying numbers of follow-up assessments (Table 2). 
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Table 2 Study subjects participating in the follow-up assessments 
Assessment number Total subjects Women Men 

1 428 305 123 
2 331 234 97 
3 256 181 75 
4 192 137 55 
5 156 112 44 
6 116 83 33 

 

Data collection in SHADES 
Data were collected by three experienced nurses, one from each munici-
pality, who were engaged part-time as study nurses. To ensure data quali-
ty, these study nurses were trained in the study methods before the start 
of the study and at regularly held study meetings to strive for consistency 
in the assessments and performance. Study subjects were examined at 
baseline and every 6 months (± 1 month) during the study period. The 
study nurses gathered information about the study subjects from the staff 
such as information about the date of the move to the nursing home, deci-
sions from social services, and the estimated weekly time for physical and 
social activities. Furthermore, the study nurses collected information 
from patient records on current drug use, diagnoses and health care utili-
zation. 
 
Regular drugs were considered to be the drugs the patient was prescribed 
for continuous use on the day of data collection, whereas drugs taken as 
needed were not registered. Regular drugs were registered with codes ac-
cording to the WHO Anatomical Therapeutic Chemical (ATC) classifica-
tion system [121] and classified in drug classes. The number of regularly 
used drugs was calculated for each subject. The number of psychotropic 
drugs, defined as antipsychotics (ATC code N05A), anxiolytics (N05B), 
sedatives (N05C) and antidepressants (N06A), was calculated for each 
subject (papers III-IV).  
 
Diagnoses were collected with diagnosis codes according to the Swedish 
version of the International Classification of Diseases (ICD) 10th version 
[122]. Dementia was defined as any of the following ICD codes: F00 de-
mentia in Alzheimer’s disease, F01 vascular dementia, F02 dementia in 
other diseases classified elsewhere, F03 unspecified dementia, or G30 
Alzheimer’s disease. 
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The in-person testing of study subjects was performed by the study nurses 
with assistance from the staff at the nursing home, and included meas-
urements of weight and height as a basis for later calculation of body mass 
index (BMI). Blood pressure was measured three times at 1-minute inter-
vals in the right arm, while in a sitting position, and the mean value of the 
three measurements was used. 
 
MMSE [114] was used to measure cognitive function. MMSE assesses 
cognitive function through a number of questions directed to the partici-
pant regardless of cognitive function, and scores range from 0 to 30. In 
paper I values ≤24 were considered to indicate cognitive dysfunction, but 
in papers III-IV values <24 were considered to indicate cognitive impair-
ment. The Cornell Scale for Depression in Dementia (CSDD), in SHADES 
based solely on information from staff members, was used to assess de-
pressive symptoms [123].  
 
Several risk assessments based on interviews with the nursing home staff 
with good knowledge of the resident were performed. The Downton Fall 
Risk Index (DFRI) [124] was used to assess fall risk. The Modified Norton 
Scale (MNS) [125] was used to assess the risk of developing pressure ul-
cers, and the Short-Form Mini-Nutritional Assessment (MNA-SF) [126] 
was used to assess the risk of malnutrition. A questionnaire previously 
used by the Swedish National Study of Aging and Care (SNAC) [127] was 
performed, with 25 questions to the nursing home staff concerning ADL, 
need for care and various symptoms.  
 
Fasting venous blood samples were drawn according to a standard proce-
dure. B-Hb and p-glucose, and in the case of a history of diabetes HbA1c 
as well, were analysed in connection with the sampling at the local labora-
tories of the hospitals in Jönköping and Linköping and the health centre 
in Eslöv. Remaining blood samples were stored at −70°C in a freezer and 
were analysed later on at the laboratory at Ryhov County Hospital in Jön-
köping for creatinine, cystatin C, B-type natriuretic protein (BNP), trans-
thyretin, C-reactive protein (CRP), ferritin, transferrin, thyroid-
stimulating hormone (TSH), cobalamin, folate and 25-hydroxyvitamin 
D3. Unless otherwise stated, the routine cut-off values suggested by the 
laboratory were used. For assessing renal function, the formula for esti-
mating glomerular filtration rate (GFR) according to Swedish guidelines 
was used [128]. Furthermore, bacterial specimens for cultivation from 
urine, the rectal mucosa, the groin and active skin lesions were collected 
serially by the study nurse on location between March 2008 and Septem-
ber 2010.  
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The subjects were monitored during a follow-up period of up to 7 years 
after inclusion with death dates from the Swedish population register. 
 
All data were entered in a database by an experienced central project ad-
ministrator with a background as a research nurse, and all original data 
were also stored in paper form at Futurum – Academy of Health and 
Care, Jönköping. 

Specific methods for paper I  

Study sample 
The study sample in paper I consisted of the first 315 subjects included in 
SHADES. 

Methods of investigation 
Baseline data about the numbers of diagnoses and drugs, the most fre-
quently occurring diagnoses and drug classes, systolic and diastolic blood 
pressure and measurements of B-Hb and P-glucose were all used as 
health indicators. The results from MMSE and CSDD were used as indica-
tors of cognitive function and mood respectively. These baseline anal-
yses/health indicators were used together with the risk assessment scales 
DFRI, MNS and MNA-SF to describe the population including gender dif-
ferences using descriptive statistics (students T-test, chi-square test). 
 

Table 3 Extractions from the three risk assessment scales 

Extraction and included items  

Physical ability 
MNS physical activity  
MNS motor ability  
MNA motor skills 
DFRI motor deficiency 
DFRI walking ability 

Sensory function 
DFRI unsecured walk 
DFRI sensory deficiency 
DFRI vision deficiency 
DFRI hearing deficiency  
MNS incontinence 

Psychological/cognitive function 
MNA neuropsychological item 
DFRI oriented 
MNS psychological status  
DFRI use of Parkinson disease drugs 
DFRI use of antidepressive drugs 

Use of drugs 
DFRI no drugs 
DFRI sedative drugs  
DFRI use of hypertension drugs 
DFRI other drugs  
DFRI having fallen 

Nutritional status 
MNS food intake  
MNS fluid intake 
MNS general physical condition  
MNA BMI 
MNA decrease in food intake  
MNA disease in 3 months  
MNA loss of weight 
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The second aim of the paper, to analyse associations of baseline data and 
risk assessments with “frailty and need for care” was performed in several 
steps. In an attempt to simplify the risk assessment scales a factor analy-
sis with Varimax rotation was performed. It included all the items in MNS 
(seven items), DFRI (11 items/16 questions) and MNA-SF (six items) and 
converged into five extractions (Table 3). 
 
As the outcome variable “frailty and need for care” the 25 items of SNAC 
was used. For these items, another factor analysis with Varimax rotation 
was performed which resulted in three categories (Table 4). The weighted 
scores for each of these outcome categories were used together with the 
total SNAC score as outcome variables. 
 

Table 4 Categories from the 25 outcome variables of SNAC 

Categories Included items Points (x weight) 

Functional problems or disabilities 
(Sum 0-40 points) 

Cleaning/housework  
Cooking 
Shopping  
Transportation 
Doing laundry  
Eating  
Bathing  
Dressing  
Toileting  
Moving from bed to chair 

0-2 (x2) 
0-2 (x2) 
0-2 (x2) 
0-2 (x2) 
0-2 (x2) 
0-2 (x2) 
0-2 (x2) 
0-2 (x2) 
0-2 (x2) 
0-2 (x2)  

Somatic symptoms 
(Sum 0-46 points) 

Urine incontinence 
Faeces incontinence  
Vision problems  
Hearing problems 
Pain 
Dizziness 
Physical problems  
Urine catheter 
Pressure ulcer 
Chronic ulcer 
Need for special care 

0-3 (x1) 
0-3 (x1)  
0-3 (x1)  
0-3 (x1)  
0-3 (x1)  
0-3 (x1)  
0-3 (x6)  
0-1 (x1) 
0-1 (x3) 
0-1 (x3) 
0-1 (x3) 

Psychological/cognitive symptoms 
(Sum 0-12 points) 

Anxiety/insecurity 
Sadness/gloom 
Cognitive deficiency 
Behaviours that are hard to handle/manage 

0-3 (x3) 
0-3 (x3) 
0-3 (x3) 
0-3 (x3) 

Total sum 0-98 points   

 
Regression analyses were then performed to find associations with these 
outcome categories in three steps: 
1) The first regression analyses were performed to find significant associa-
tions between baseline health indicators and the SNAC outcome catego-
ries in table 4. The health indicators that demonstrated significant 
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association to any of the outcome categories were included together with 
scores from the risk assessments, MMSE, and CDS. 
2) The second regression analyses were performed to find significant as-
sociations between the five risk assessment extractions in table 3 and the 
SNAC outcome categories in table 4. These analyses also included the 
health indicators that demonstrated significant associations to any of the 
outcome categories in the first regression analyses (age, BMI, pulse pres-
sure, and documented dementia).  
3) The third regression analyses were then performed in order to explore 
more feasible ways to evaluate “frailty and need for care”. Thus, these 
analyses were performed similar to the second ones but included only the 
item from each extraction that ranked the highest in each factor score 
(underlined in table 3). 

Specific methods for paper II  

Study sample  
The study sample in paper II (n=390) consisted of all SHADES subjects, 
but subjects with missing Hb values from visit 1 were excluded.  

Methods of investigation 
At baseline, descriptive characteristics for men and women were com-
pared for subjects with and without anaemia. Assuming that the mean 
values were normally distributed, Student’s T-test was used for continu-
ous variables and the Chi-squared test for discrete variables. Mortality 
was compared for men and women with and without anaemia using Cox 
regression (proportional hazards analysis) with a follow-up time of up to 
around 7 years adjusting for age, increased BNP level and decreased 
eGFR. Subjects still alive on 1 January 2016 were considered as censored. 
The cohort with available 12-month follow-up values for Hb (n=220) was 
divided into quartiles according to change in Hb value. The lowest quar-
tile of Hb change (decline >9 g/L) was compared with all other quartiles 
according to one year mortality and to the highest quartile (improvement 
>6 g/L) in terms of baseline characteristics using Student’s T-test for con-
tinuous variables and the Chi-squared test for discrete variables. 
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Specific methods for paper III  

Study sample  
The study sample in paper III consisted of all SHADES subjects available 
for 6-month follow-up (n=331). 

Methods of investigation 
The regularly used drugs registered in SHADES were classified in possible 
fall risk-increasing drug classes (antipsychotics, benzodiazepines, non-
benzodiazepine hypnotics, antidepressants, antihypertensives and vasodi-
lators). The answer to the first question in DFRI regarding whether the 
person had fallen during the last year was used to identify falls that had 
occurred during the last 12 months. During the following 6 months, the 
study nurse registered all health care utilization, such as physician visits 
and hospitalization with associated main diagnoses. Falls with injuries 
requiring a physician visit or hospital care were considered serious falls, 
and were used in a prospective analysis. The sample’s median age of 85 
years was chosen to divide the study population into one younger group 
(<85 years) and one older group (≥85 years). The two age groups were 
analysed separately and compared according to the occurrence of serious 
falls, and the use of fall risk drugs. 
 
A two-sided Pearson’s Chi square test was used in a baseline analysis of 
associations between falls during the previous 12 months and the differ-
ent drug classes. In the analysis of serious falls during the following 6 
months, a two-sided Pearson’s Chi square test or Fisher’s exact test was 
used when comparing subjects using or not using the studied drug clas-
ses. A binary logistic regression analysis was used to calculate associations 
between drug use and serious falls in the two age groups, with the inde-
pendent variables analysed separately. These calculations were also per-
formed adjusted for the known fall risk factors: previous falls during the 
last 12 months, anaemia and cognitive impairment.  

Specific methods for paper IV  

Study sample 
The study sample in paper IV (n=400) included all SHADES subjects, alt-
hough subjects with missing MMSE at visit 1 and without a dementia di-
agnosis were excluded.  
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Methods of investigation 
Three groups of study subjects based on dementia diagnosis and cognitive 
function were compared. One group consisted of subjects with diagnosed 
dementia. Subjects without dementia diagnosis were grouped by MMSE 
result, where subjects with MMSE ≥24 formed a control group, and sub-
jects with MMSE <24 formed a cognitively impaired group named “possi-
ble dementia”. Due to missing baseline MMSE, 28 study subjects without 
a dementia diagnosis were excluded. These subjects were not considered 
to differ from the study subjects in general according to answers from 
staff about their cognitive function. 
 

Figure 4 The three compared groups in paper IV 

 
 

The three groups were compared according to baseline characteristics, 
including total number of regularly used drugs, number of psychotropic 
drugs, BMI, MMSE, pulse, systolic and diastolic blood pressure, and sev-
eral blood analyses in order to compare the health status between the 
groups. For these comparisons, one-way ANOVA was used for continuous 
variables when the mean values were assumed to be normally distributed, 
Kruskal-Wallis test was used for continuous variables with considerable 
skewness, and the two-sided Pearson’s chi-square test was used for dis-
crete variables. A p-value of <0.05 was considered statistically significant.  
  
The use of several drug classes and the occurrence of some general symp-
toms according to the different risk assessments and SNAC were also 
compared between the three groups. In these comparisons, the two-sided 
Pearson’s chi-square test or Fischer’s exact test was used. To avoid mass 
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significance in these analyses, p-values <0.01 were considered statistically 
significant and p-values <0.05 but ≥0.01 were considered non-significant 
tendencies. A Cox regression analysis with a survival plot of the three 
groups with adjustment for age and sex was also created for survival cal-
culations. 

Statistical analyses  
All statistical analyses in papers I-IV were performed using SPSS (Statis-
tical Package for the Social Sciences) versions 19-24 (SPSS, Inc. Chicago, 
IL). The statistical methods used are listed in Table 5. 
 

Table 5 Overview of study designs and data sources 
Paper Design Study subjects Statistical methods 

I Cross-sectional study N=315 
(The first 315 study subjects included 

in SHADES) 

Student’s T-test 
Chi-square test 

Pearson correlation 
Multiple linear regression 

analysis 
Explorative factor analysis with 

Varimax rotation 
II Cross-sectional and  

longitudinal cohort study 
N=390 

(All SHADES subjects with Hb value 
available from visit 1) 

 

Student’s T-test 
Chi-square test 

Cox regression analysis 

III Longitudinal cohort study N=331 
The subjects available for 6-month 

follow-up in SHADES 

Student’s T-test 
Chi-square test 

Binary logistic regression 
analysis 

IV Cross-sectional and  
longitudinal cohort study 

N=400 
All SHADES subjects, but those with 

missing MMSE without dementia 
diagnosis were excluded 

One-way ANOVA 
Chi-square test 

Kruskal-Wallis test 
Cox regression analysis 

 

Ethics approval and consent to participate 
The SHADES protocol was approved by the Regional Ethical Review 
Board, Linköping no. M150-07 (Papers I-IV) and 2016/67-32 (Papers II-
IV). Written informed consent was obtained from all study subjects. For 
subjects with cognitive impairment who were unable to understand the 
information, the next of kin were consulted. 
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RESULTS 

The SHADES cohort 
SHADES included a total of 428 nursing home residents, of whom 305 
(71%) were women and 123 were men. The mean age at inclusion was 85 
years (±6.9) and the median age was 85, with a range between 65 and 101 
years. In some earlier studies on the SHADES cohort 429 subjects were 
included [129-134], but one subject was found to be 64 years old and ex-
cluded from later studies. 

Population characterisation and frailty  
Paper I described the first 315 study subjects included in SHADES. Their 
demographic data were the same as the complete SHADES population, 
with a mean age of 85 years and 71% were women. The women were sig-
nificantly older than the men (86 vs 83 years). The study subjects had 
lived on average for over 2 years in the nursing home.  
 
The study subjects had an average of three registered diagnoses. The most 
frequent diagnoses (prevalence >10%) were dementia (41%), hyperten-
sion (27%), stroke (23%), diabetes (18%), atrial fibrillation (16%) and 
heart failure (14%). The study subjects had an average of seven regularly 
used drugs. The most used drugs/drug groups (prevalence ≥20%) were 
acetylsalicylic acid (54%), paracetamol (44%), antidepressants (43%), di-
uretics 40%), laxatives (40%), beta blockers 31%), hypnotics (30%), vita-
mins (B12 or folic acid, 29%) and sedatives (20%). When analysing gen-
der differences in diagnoses and drug use, the only significant difference 
was in the use of analgesics, where women used significantly more opioid 
analgesics and paracetamol compared to male subjects. The blood tests 
demonstrated a significantly lower mean level of Hb in women (124 g/L 
vs 129 g/L). 
 
Among the risk assessments, MNA-SF showed that 60% were at risk of 
malnutrition (≤11 points), MNS that 33% were at risk of developing pres-
sure ulcers ≤20 points) and DFRI showed that 93% had a risk of falling 
(≥3 points). The CSDD scores were generally low (mean value 2.4) and 
only 4% had high scores (≥10). Of those tested with MMSE, the mean 
score was 16.6 and 71% had scores ≤24.  
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The first regression analyses, performed in order to find associations be-
tween baseline health indicators and “frailty and need for care”, included 
the variables documented diagnosis of dementia, stroke and heart failure 
together with age, pulse pressure, number of drugs and scores on MMSE, 
CSDD and the risk assessments. The score on MNS was the only one of 
those independent variables that demonstrated significant associations to 
all three outcome categories listed in table 4 and the total SNAC score. 
Psychological/cognitive symptoms were associated with age, pulse pres-
sure, BMI, scores on MNS, documented dementia diagnosis and scores on 
MMSE. Somatic symptoms were only associated with age, scores on MNS 
and scores on DFRI. Functional problems or disabilities were associated 
with pulse pressure, BMI, documented dementia and scores on the MNA-
SF, and scores on MNS.  
 
The second regression analyses included the factor scores from the five 
extractions of the three risk assessments listed in table 3 together with the 
indicators that demonstrated significant associations to any of the out-
come categories in the first regression analyses. The associations with 
“frailty and need for care” became clearer in these models (Table 6). The 
factor scores for physical ability, psychological/cognitive function and use 
of drugs were associated with all three outcome categories and the total 
SNAC score. The factor scores for sensory function were associated with 
three of the outcomes (all but somatic symptoms), and nutritional status 
was also associated with three outcomes (all but cognitive/psychological 
symptoms).  
 

Table 6 Variables and factor scores associated with “frailty and need for 
care” and the three categories (standardized β) 

 Somatic Cognitive/ 
psychological 

Functional Total 

R2 0.36 0.39 0,59 0.58 
Age 0.18** -0.13* 0.06 0.09 
Pulse pressure 0.04 0.17** 0.07 0.09* 
BMI 0.09 -0.28** -0.03 -0.10 
Dementia diagnosis 0.01 0.01 -0.09 -0.06 
Physical ability -0.49** -0.13* -0.69** -0.66** 
Psychological/cognitive function -0.19** -0.46** -0.23** -0.30** 
Nutritional status 0.13* -0.11 -0.13* -0.11* 
Sensory function -0.02 0.23** 0.16** 0.16** 
Use of drugs 0.18** 0.12* 0.17** 0.20** 
*p<0.05, **p<0.01 

 
The third regression analyses, performed in an attempt to simplify the 
measure of “frailty and need for care”, included only the item with the 
highest score from each extraction (underlined in Table 3). As in the sec-
ond regression analyses, pulse pressure, BMI and age were also included, 
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but documented dementia was excluded since no association was found 
with any of the outcome variables in the second analyses. The results from 
the third regression analyses are presented in Table 7.  
 
Table 7 Variables and the single items with highest score associated with 

“frailty and need for care” and the three categories (standardized β) 
 Somatic Cognitive/ 

psychological 
Functional Total 

R2 0.43 0.33 0.53 0.55 
Age 0.15** -0.20* 0.03 0.03 
Pulse pressure 0.05 0.20** 0.07 0.11* 
BMI -0.08 -0.16** -0.02 -0.05 
MNS motor ability -0.24** -0.03 -0.57** -0.67** 
MNS psychological status -0.19** -0.37** -0.09* -0.41** 
MNA loss of weight -0.07 -0.01 -0.12** -0.11* 
MNS incontinence -0.43** 0.21** 0.18** 0.28** 
DFRI having fallen 0.17** 0.15** 0.06 0.12** 
*p<0.05, **p<0.01 

Anaemia 
In paper II on anaemia, study subjects with missing Hb values from visit 1 
were excluded. Consequently, a total of 390 study subjects, 276 women 
(71%) and 114 men (29%), were included in the study cohort.  
 
According to the WHO limits, 52% of the men and 32% of the women had 
anaemia (130 and 120 g/l respectively). However, when the same anaemia 
limit were used for men as for women (120 g/L), the anaemia occurrence 
was considerably lower among men (27%), with no significant difference 
from women (p=0.325). Among women, subjects with anaemia were sig-
nificantly older than subjects without anaemia (87 vs 85 years, p=0.037). 
Among men, there was the same tendency but the age difference was not 
significant (84 vs 82 years, p=0.064). Otherwise, there were no significant 
differences in weight, height, BMI, time for physical activity or time for 
social activity between women with and without anaemia. Among men, 
the only difference was that subjects with anaemia were less physically 
active. There were no significant differences in number of regularly used 
drugs between men and women or subjects with and without anaemia, 
nor did subjects with anaemia use drugs that could increase the risk of 
bleeding to a greater extent than subjects without anaemia.  
 
Two-year mortality was significantly higher (61%) for men with anaemia 
than for men without anaemia (29%, p = 0.001). Among women, there 
was no statistical difference in two-year mortality for subjects with or 
without anaemia (49% vs 43%, p = 0.340). The difference in mortality 
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during the total follow-up time (up to about 7 years) is presented as sur-
vival curves for men and women with and without anaemia in figure 5.  
 

Figure 5 Survival curves for women and men with and without anaemia 

 
 
During this follow-up time, the difference in mortality was not significant 
between subjects with or without anaemia when all subjects were ana-
lysed together, with or without adjustment for age, increased BNP and 
decreased estimated glomerular filtration rate (eGFR). However, when 
stratified for sex, the difference in mortality between male subjects with 
or without anaemia during the follow-up period was significant even 
when adjusting for age, increased BNP and decreased eGFR (Hazard Ra-
tio 1.58). Among female subjects, there was no significant correlation be-
tween anaemia and mortality but a correlation between increased BNP 
and mortality.  
 
When correlations between anaemia and some potential causes of anae-
mia were investigated, there were differences between men and women. 
Among men there were correlations between anaemia and elevated BNP 
(>100 ng/L) and with severely reduced eGFR (<30 ml/min). These corre-
lations were not seen among women. Among women we found correla-
tions between anaemia and several markers of inflammation, such as de-
creased transthyretin (<0.23 g/L), increased ferritin (>204 μg/L) and in-
creased CRP (≥10 mg/L). Among men with anaemia, there was a correla-
tion with increased CRP, but not with increased ferritin (>275 μg/L) or 
transthyretin (<0.23 g/L).  
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Finally, prospective data after 12 months were used to compare the quar-
tiles in Hb change. In the lowest quartile (decline more than 9 g/L), there 
was significantly higher mortality during the subsequent 12 months (36%) 
compared to each of the other quartiles (18% in all separate quartiles). 
The lowest quartile in Hb change (decline more than 9 g/L) had higher 
Hb at baseline compared with the highest quartile in Hb change in both 
men (134 vs 113 g/L, p <0.001) and women (128 vs 120 g/L, p =0.007). 
There were no other significant differences including age, sex, number of 
drugs, BMI, eGFR, BNP, MNA-SF score or MMSE score when the lowest 
and highest quartiles in Hb change were compared. 

Falls and drugs 
Paper III included the 331 SHADES subjects available for 6-month follow-
up. Of those, 234 were women (71%) and 97 were men (29%). Median age 
at inclusion was 85 years (range 65-101 years). Dividing the sample at 
median age created one younger group (164 subjects, age 65-84 years) 
and one older group (167 subjects, age 85 years or above).  
 
On average, the study population regularly used 6.9 ± 3.1 (0–14) drugs. A 
dementia diagnosis was documented in 143 subjects (43%), but among 
the subjects tested with MMSE, 81% had cognitive impairment (MMSE 
<24). A large majority had an increased fall risk as measured by DFRI ≥3 
(93%). The use of drugs differed somewhat between the age groups, with 
significantly less polypharmacy and also significantly less use of antide-
pressants and antipsychotics in the older age group. 80 subjects regularly 
used non-benzodiazepine hypnotics (67 zopiclone, 13 zolpidem).  
 
For 62%, there was at least one reported fall during the previous year (an-
swer “yes” to DFRI question no. 1). There was a higher occurrence of re-
ported falls during the previous year in the subjects with regular use of 
non-benzodiazepine hypnotics (p=0.005), but there were no significant 
differences in reported falls for other studied drug classes. Over the next 6 
months, 24 (7.3%) subjects experienced serious falls, 12 in the younger 
group and 12 in the older group. Those with falls reported from the previ-
ous year in DFRI had a non-significant tendency towards a higher risk of 
serious falls in the following 6 months (p = 0.094). For the entire sample,  
the occurrence of serious falls in the following 6 months did not differ 
significantly when comparing groups of subjects using or not using drugs 
from different drug classes. In the older age group, however, there was a 
significant association between serious falls and regular use of nonbenzo-
diazepine hypnotics (p=0.017, odds ratio 4.311), but no significant associ-
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ation between serious falls and regular use of the other studied drug clas-
ses. These results did not change when adjusting for the included fall risk 
factors previous falls, anaemia or cognitive impairment. Among the study 
subjects treated with non-benzodiazepine hypnotics at baseline, 91% were 
still on this treatment after 6 months. 
 
Observations in the older group (aged ≥85) were that seven out of 12 sub-
jects with serious falls were on non-benzodiazepine hypnotics regularly. 
Five out of six subjects with serious falls aged >90 years were on non-
benzodiazepine hypnotics regularly. Four out of six subjects in the whole 
sample for whom a hip fracture had occurred were on non-benzodiazep-
ine hypnotics regularly. All subjects ≥90 for whom a hip fracture had oc-
curred were on non-benzodiazepine hypnotics regularly (ages 90, 92 and 
94). 

Cognitive impairment 
Paper IV included 400 study subjects with a mean age of 85 years (range 
65 to 101 years), of whom 234 (71%) were women. Three groups of sub-
jects were compared: 181 subjects with a dementia diagnosis, 157 subjects 
without diagnosed dementia but MMSE <24 suggesting possible demen-
tia, and 62 subjects without diagnosed dementia and MMSE ≥24 who 
formed a control group.  
 
In baseline characteristics the three compared groups differed significant-
ly in age, weight, height and number of medications. The possible demen-
tia group was significantly older than the diagnosed dementia group (86 
vs 84 years, p=0.031), but otherwise these two groups did not differ sig-
nificantly in any other general characteristics. Blood analyses showed sig-
nificantly higher BNP levels in the possible dementia group compared to 
the diagnosed dementia group (mean value 226 vs 155 ng/L, p=0.020). 
When we analysed the proportion of subjects with high BNP levels (≥100 
ng/L) there was also a significantly higher proportion of high values in the 
group with possible dementia compared to the group with diagnosed de-
mentia (59% vs 43%, p=0.019), a difference that remained when subjects 
with known heart failure were excluded (53% vs 37%, p=0.040). The pro-
portion of subjects on substitution with cobalamin and folate differed sig-
nificantly between the three groups. However, when the subjects who 
were on substitution were excluded there were no significant differences 
in mean serum cobalamin or folate levels or prevalence of low values be-
tween the three groups.  
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Polypharmacy was more common in the control group than in the other 
two groups. The possible dementia group was rarely treated with the anti-
dementia drugs acetylcholinesterase inhibitors and memantine (2.5%). 
More subjects in the control group were treated with hypnosedatives than 
in the diagnosed dementia group (43.5% vs 25.4%). There were more sub-
jects on therapy with diuretics (54.1% vs 37.6%) and less substitution with 
cobalamin (28.7% vs 44.2%) and folate (34.8% vs 12.7%) in the possible 
dementia group compared to the diagnosed dementia group. 
 
The risks of malnutrition and pressure ulcers were assessed to be similar 
in the possible dementia group and the diagnosed dementia group, but 
significantly higher in the possible dementia group compared to the con-
trol group (for MNA-SF 60.9% vs 33.9, for MNS 49.7% vs 22.6%). 
 
Figure 5 shows survival curves for the three groups adjusted for age and 
sex. The differences in mortality between the groups were not significant.  
 

Figure 6 Survival curves for the three compared groups 
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DISCUSSION 

This thesis explores some geriatric aspects of frail older nursing home res-
idents using the SHADES population. Paper I describes some overall as-
pects of the population and of frailty. Papers III-IV focus on anaemia, as-
sociations between falls and drugs, and cognitive impairment respective-
ly. In addition to the papers on which this thesis is based, there are sever-
al other articles published on various aspects of the SHADES population 
[129-139].  

Population characterisation and frailty 
Paper I confirmed that people living in Swedish nursing homes are old 
(mean age 85 years), with comorbidity (mean of three diagnoses) and 
polypharmacy (mean of seven regularly used drugs). Dementia was the 
most prevalent diagnosis, with an occurrence of more than two out of five, 
however MMSE indicated significantly higher prevalence of cognitive im-
pairment. The most frequent diagnoses and the most frequently used 
drugs were the ones to expect in this population. 
 
The performed risk assessments revealed that more than half (60%) of the 
sample were at risk of malnutrition, one third were at risk of developing 
pressure ulcers, and nearly all (93%) had a risk of falling. This indicates a 
fragile population, but also raises questions about the usefulness of the 
fall risk assessment DFRI in particular in nursing home populations.  
 
A wider concept, “frailty and need for care”, was used in paper I as a defi-
nition of frailty. In this definition the items from SNAC [127] were used. 
As described, three different subscores were formed (Table 4) and these, 
together with the total SNAC score, were used with the intention to de-
scribe different types of frailty. These three categories, motivated by pre-
vious studies, were named “functional problems or disabilities”, “somatic 
symptoms” and “psychological or cognitive symptoms”. “Functional prob-
lems or disabilities” were motivated as disability may contribute to frailty 
and vice versa [140]. “Somatic symptoms” due to a combination of de-
clines in physiological stores in older people, diseases and use of drugs, 
may lead to a vulnerable situation definable as frailty [141]. “Psychological 
or cognitive symptoms” were motivated as measures of cognition and 
mood were included in descriptions of frailty [37]. In conclusion, all items 
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used to define “frailty and need for care” were originally used to assess the 
need for care and services for older individuals, an important reason for 
defining and measuring frailty. The used model has most similarities with 
the deficit accumulation model launched by Rockwood [36], but also in-
cludes a multidimensional perspective similar to the later suggested mod-
el by Gobbens [38, 39], but without the social perspective. 
  
The number of drugs was not associated with the definition of “frailty and 
need for care” in the first regression analyses. There is a conflict between 
increasing drug use due to comorbidity and the problem of polypharmacy 
as comorbidity and vulnerability increase with age. Recent European ex-
pert consensus has highlighted the need to re-evaluate drug therapies to-
wards the end of life, for example in terminally ill dementia, [142] and 
more similar recommendations are likely to follow in the immediate fu-
ture. 
 
The designation of the extraction “use of drugs”, used in the second re-
gression analyses, is somewhat misleading as it included several drug-
related items but also the DFRI item “having fallen”. This extraction fac-
tor score had an impact on all outcome variables in the second regression. 
However, the third regression analysis demonstrated that this impact was 
in fact due the single DFRI item ‘‘having fallen’’. In conclusion, the num-
ber and use of certain drugs had less importance in relation to “frailty and 
need for care”.  
 
The factor analysis performed with the items from the three risk assess-
ments (MNA-SF, MNS and DFRI) demonstrated that these risk assess-
ments used in elderly care today overlap each other, catching up with sim-
ilar problems. Consequently, the risks of malnutrition, pressure ulcers 
and falls are highly interacted. Medical treatment, care, services and pre-
vention in those older individuals should be performed individually based 
on a holistic view, and this in turn will lead to a decreased risk of severe 
conditions. The different risk scales constitute an established tool for the 
prevention of adverse events in Swedish elderly care, but are not needed 
to provide individual-based care for nursing home residents. 
 
The conclusion from the third performed regression analyses, which 
aimed to explore more feasible ways to evaluate “frailty and need for 
care", was that age, pulse pressure, BMI, and the five individual items – 
MNS motor ability, MNS psychological status, MNS incontinence, MNA 
loss of weight and DFRI having fallen explained most of the variation in 
“frailty and need for care” (R2=0,55). These eight items also had a signifi-
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cant impact on the three outcome categories. However, there remains a 
considerable variation in “frailty and need for care” and the outcome cat-
egories that is not explained by these eight variables.  
 
As previously stated, there is still no established definition or standard-
ized assessment instrument for frailty [40, 143]. The early instrument 
Physical Frailty Phenotype (PFP) [35], is however the most commonly 
used one. Retrospectively, it is regrettable that SHADES did not collect 
sufficient data to estimate frailty according to this instrument since that 
would have provided valuable analysis possibilities in combination with 
other collected data. Complementary measurement of grip strength and 
walking speed may have been sufficient as performed assessments includ-
ed items for estimating the other components in the instrument. 

Further comments on some results in paper I 
The overall relatively low scores for CSDD indicate a low prevalence of 
depression. However, there are some remarks to make that may influence 
the interpretation of the results. First, CSDD, as developed to assess signs 
and symptoms of depression in dementia, is intended to use a compre-
hensive interviewing approach that derives information from both the pa-
tient and an informant [123]. In SHADES, however, CSDD was completed 
solely with the assistance of staff members. The cut-off limit used in paper 
I is ≥10 points, as suggested in a later manual by the original author. This 
cut-off limit is however poorly motivated overall and a later used limit in-
dicating depression is ≥8 points [144]. Consequently, that limit is used in 
a paper based on the SHADES cohort focusing on depression treatment 
[133]. 
 
A great majority of the subjects in paper I tested with MMSE had low 
scores, possibly indicating cognitive dysfunction. However, there are two 
remarks to be noted. First, not all the subjects were tested with MMSE. 
The failure frequency, not reported in the paper, was 18% (57 subjects) for 
MMSE. Among the reasons for failure were blindness, severely impaired 
hearing and aphasia, as well as severe cognitive dysfunction or refusal. 
Second, it should be noted that the limit used in paper I is ≤24 and not 
<24 as used in papers III-IV, which is most widely used and traditionally 
recommended [115]. Taken together, these remarks suggest that cognitive 
impairment is more frequent in the studied population than indicated in 
paper I. Further aspects of cognitive function in the SHADES population 
are discussed separately in paper IV. 
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The noted gender difference, with blood tests demonstrating a significant-
ly lower mean level of Hb in women (124 g/L vs 129 g/L), is further dis-
cussed in paper II on anaemia. 

Anaemia 
About one third of the women and half of the men in SHADES had anae-
mia according to the WHO limits [46]. The anaemia prevalence in earlier 
nursing home studies using these limits is somewhat divergent, probably 
due to diversity in nursing home populations, but the overall prevalence is 
estimated to be at a similar level, however with a higher prevalence in 
women in some studies compared to SHADES [57-59, 145-148].  
 
A main finding in paper II was a gender difference in the association be-
tween anaemia and mortality, with a higher mortality rate among men 
with anaemia compared to men without anaemia, both in two year mor-
tality and in Cox regression analyses up to 7 years. The association was 
still significant among men when adjusting for the covariates age, in-
creased BNP and decreased eGFR. There was not the same higher mortal-
ity rate among women with anaemia compared to women without anae-
mia. No other studies were found that had been performed in a nursing 
home population and that described gender differences regarding anae-
mia as a risk factor for mortality. One study described a slightly higher 
mortality risk increase in community-living men with anaemia than in 
women [54]. Interestingly, a smaller Japanese case-control study per-
formed in 1990-1996 on anaemia in nursing home subjects showed simi-
lar differences in survival curves during a follow-up period of 5 years. 
However, that study used a lower anaemia limit (110 g/L) for both gen-
ders, few men were included and the gender differences were not de-
scribed [149].  
 
Increased BNP and decreased eGFR were more common among men with 
anaemia compared to men without anaemia in SHADES. This may indi-
cate that men in nursing homes with anaemia have more severe underly-
ing causes of anaemia than women. This is consistent with previous con-
clusions that the higher frequency of anaemia in men can be explained by 
a higher prevalence of underlying diseases [54]. However, a higher mor-
tality rate remained after adjustment for these variables.  
 
Another finding was that Hb decline during the last year was correlated 
with doubled one-year mortality. Interestingly, there was a significant dif-
ference in baseline Hb values when the worst and best outcome quartiles 
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on Hb change were compared, with higher baseline Hb values in the quar-
tile with the greatest decline. A previous study in a somewhat younger 
community-living population of older people (mean age 72.1 years) [150] 
suggests that it is difficult to predict declining Hb based on the current Hb 
level. According to the present results, this seems to be applicable even in 
an older and frail nursing home population.  
 
As previously noted, the WHO limits are under considerable scientific de-
bate, especially for use in older populations. However, a previous com-
munity-based study concludes that further clinical investigation is rec-
ommended if an older person’s Hb concentration is below the WHO nor-
mal values, even if the person is without apparent clinical disease [54]. 
The results in paper II support the applicability of this, even in a nursing 
home population. Furthermore, gender differences in anaemia limits may 
be relevant even at higher ages because anaemia in men, defined from a 
higher limit, seems to be prognostically unfavourable. Overall, there is 
some confusion about which Hb limits to use. The WHO limits are used in 
several Swedish recommendations for use in adults in general. However, 
there is also a variation between local laboratories, and lower normal lim-
its of 115-117 g/L for women and higher limits of 134-135 g/L for men are 
sometimes specified.  
 
Despite risks with anaemia regarding for example mortality and falls [66], 
there may be a risk that low Hb values or Hb decline is overlooked and 
not further investigated in a nursing home population. The symptoms of 
anaemia are vague in older patients and the onset of symptoms is usually 
insidious [50]. Other contributing factors may be complex comorbidity, a 
belief that the investigation results do not change treatment options and a 
lack of time.  
 
In conclusion, a low Hb value in an elderly nursing home resident shall be 
considered a marker of disease and a warning signal for death, especially 
among men. Furthermore, a higher Hb value is no protection against an 
Hb decline, which also is a separate warning signal and correlated with 
higher mortality. Consequently, the results support regular control of Hb 
values in a nursing home population, and comparison with previous val-
ues. 
 
There is a need for more knowledge about the causes of anaemia in a 
nursing home population. A considerable proportion of about one third of 
anaemia cases in older populations are classified as of unknown origin 
[45, 50]. A more specific diagnosis may have implications for treatment. 
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Among the possible suggested therapeutic options for the future are 
erythropoietin analogues [57, 145] or androgens [52]. 

Falls and drugs 
The main finding in paper III was an association between falls and regular 
use of non-benzodiazepine hypnotics. Regular use of these drugs was as-
sociated with falls during the previous year. Furthermore, when the study 
group was divided at the median age of 85 years into one younger and one 
older group, non-benzodiazepine hypnotics were also associated with se-
rious falls during the next 6 months in the older group. There was no as-
sociation between reported falls during the previous year or serious falls 
in the following 6 months and the other investigated drug classes.  
 
These results are important since non-benzodiazepine hypnotics, being a 
relatively new hypnotic drug class, have been considered safer [151], well-
tolerated by older people [88] and therefore suitable in this population. 
Consequently, these drugs are widely recommended as first line pharma-
cological insomnia therapy for older people [73, 89, 90], and zopiclone is 
also more commonly used in institutionalized compared to community-
dwelling older people in Sweden [91]. 
 
The results are also consistent with the previous US nursing home study 
that showed an elevated hip fracture risk in nursing home residents using 
a non-benzodiazepine hypnotic [92]. However, compared to SHADES, 
that population was younger (≥50 years, mean age 81) and US prescrip-
tion options and traditions within the group of non-benzodiazepine hyp-
notics differ from those in Europe. 
 
The use of psychotropic drugs in SHADES was at the same level as in an 
earlier report from Swedish nursing homes [91], but lower than in an ear-
lier Swedish study on specialized care units for persons with dementia 
[152]. However, in SHADES, there were considerable differences in psy-
chotropic drug use between the older and younger groups. The older 
group were on a polypharmacy regimen (≥10 drugs) to a significantly 
lower extent, they used significantly less antidepressants and antipsychot-
ics, and there was a non-significant trend towards a lower use of benzodi-
azepines. Regarding non-benzodiazepine hypnotics, the tendency was the 
opposite, however, not significant. A possible explanation for these differ-
ences in drug use could be presence of more physical frailty and less psy-
chiatric symptoms in the oldest group. However, polypharmacy and cer-
tain types of psychotropic drug use are established risk treatments for 
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older people, a fact that had been highlighted in previous guidelines [73]. 
Consequently, a deliberate adaptation of the medication to an older frail 
group may be another reason why this study could not find any associa-
tion between the use of other studied possible fall risk-increasing drug 
classes and falls.  
 
More safety concerns on non-benzodiazepine hypnotics related to effects 
on balance and fracture risk in older people have been raised during the 
last few years [153, 154]. Negative effects from non-benzodiazepine hyp-
notics on postural stability 4-8 hours after low-dose zopiclone or 
zolpidem intake have been shown even in healthy persons aged 64-79 
years [155, 156]. Consequently, non-benzodiazepine hypnotics have now 
been mentioned as fall risk drugs in the recent versions of Beers Criteria 
[78, 79] and STOPP Criteria [81] published after the SHADES data were 
collected.  
 
Some previous studies on non-benzodiazepine hypnotics and fracture risk 
in older people have found an increased fall risk associated with short-
term use or during the initial period on a new drug [92, 157, 158]. The re-
sults in paper III apply to regular drug use over a longer period, which is 
not unusual in nursing home residents.  
 
As nursing home residents are a frail group with a very high fall risk, there 
is a need for high attention to use of drugs that further increase fall risk. 
As hypnotics and sedatives in general are fall risk-increasing, there is a 
need for more awareness and education in the area of non-pharmacologi-
cal approaches for insomnia. Nursing homes need to establish a culture 
that does not use drugs as a first line action. Earlier studies have shown 
considerable variation in the use of various psychotropic drugs between 
nursing homes with comparable populations [159-161]. These studies in-
dicate that drug use in nursing homes is influenced by differences in indi-
vidual prescription practice between doctors or different prescription tra-
ditions between nursing homes. Furthermore, there is a need to evaluate 
potentially less sedative pharmacological treatments such as melatonin in 
this population. 
 
The fact that almost all study subjects (93%) had an increased fall risk ac-
cording to DFRI raises questions about the utility of this instrument in 
nursing homes, and indicates a need for better instruments for the identi-
fication of those with the highest fall risk. The fact that the majority (62%) 
had fallen during the last year stresses a need for better and generally per-
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formed fall prevention actions, one of them being regular medication 
overviews.  
 
In general, there is a lack of studies on fall risk in very old people. An ex-
ceedingly high fall risk in those aged over 90 without considering phar-
macological treatment is reported [162]. No studies were found that ana-
lysed the use of non-benzodiazepine hypnotics or the effects on stability 
among the oldest old (≥ 85 years). In light of this, the described incident 
serious falls and hip fractures among the oldest non-benzodiazepine users 
in SHADES further highlight this area for more future research.  

Cognitive impairment 
Cognitive impairment (MMSE <24) was found in 72% of the subjects 
without dementia assessed with MMSE. As MMSE was missing for 28 
subjects, a plausible estimation is that 177 subjects in the original sample 
of 428 may have undiagnosed dementia compared to 181 with a dementia 
diagnosis. Consequently, up to 84% in the total sample had a cognitive 
impairment, which is in line with previous studies with a similar approach 
[110-112, 163]. However, only half of the subjects in SHADES with cogni-
tive impairment had a known dementia diagnosis. 
 
Furthermore, there were differences of clinical importance between the 
cognitively impaired group with possible dementia (MMSE <24) and the 
diagnosed dementia group. Higher occurrence of elevated BNP levels in 
the possible dementia group may indicate under-treated heart failure, 
which is previously known to be associated with cognitive impairment 
[164] and dementia [165]. Published data from SHADES have shown a 
tendency towards higher cognitive function in subjects with established 
heart failure diagnosis compared to subjects without diagnosed heart fail-
ure [130]. A recent Norwegian nursing home study [163], suggests that 
subjects with cognitive impairment generally have less attention paid to 
their physical symptoms which may lead to undiagnosed physical disease. 
In SHADES, there were some differences in cardiovascular drug treat-
ment between the groups that may reflect undiagnosed or undertreated 
heart failure. More diuretic use in the possible dementia group than in the 
dementia group may reflect symptomatic treatment of undiagnosed heart 
failure. The control group, without cognitive impairment and possibly 
with more somatic illness, uses the same amount of diuretics but also has 
a tendency to use more beta blockers. 
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BNP levels can be influenced by renal function and age [166]. However, 
age differences in the present study, though significant, were not consid-
ered to influence BNP differences more than marginally, and there were 
no differences between the groups in renal function as measured by GFR.  
 
The older age of the possible dementia group indicate that age might af-
fect the amount of attention paid to cognitive impairment. Few subjects in 
the possible dementia group were on treatment with anti-dementia drugs, 
which presumably confirms that no dementia investigation was per-
formed. This is also supported by the fact that substitution with cobala-
min and folate were more common in the diagnosed dementia group, 
since there is an established practice of starting substitution with these 
vitamins at serum levels below or in the lower normal area in connection 
with performing a dementia investigation. However, there were no differ-
ences in serum cobalamin or folate levels among individuals without sub-
stitution. Overall, the possible dementia group showed several similarities 
with the dementia group such as high risk of malnutrition and pressure 
ulcers and a similar mortality rate.  
 
SHADES used MMSE [114] to assess cognitive function. MMSE is widely 
used as a screening instrument for cognitive impairment. MMSE scores 
range from 0 to 30, with a score below 24 generally used to raise a suspi-
cion of cognitive impairment [115]. Even though the 24 cut-off level has 
been challenged [116], it can be regarded as a conservative cut-off level 
with few false positive cases. However, MMSE is a screening test. A de-
mentia diagnosis shall be based on cognitive deficits that cause impair-
ment in social or occupational function and not only a cognitive test as 
suggested by the Diagnostic and Statistical Manual of Mental disorders 
(DSM) 4 criteria, applicable at the time of SHADES data collection [167]. 
Later published DSM 5 criteria [168] define the new term “major neu-
rocognitive disorder”, replacing dementia, as a significant cognitive de-
cline in one or more cognitive domains that interferes with independence 
in ADL. In nursing homes, evaluation of cognitive and ADL function may 
be a challenge, and which instruments to use in nursing home popula-
tions can be discussed. 
 
In conclusion, un-noted cognitive impairment in nursing home residents 
is common and may indicate other potentially treatable conditions such 
as heart failure. Undiagnosed cognitive impairment however also exhibits 
several similarities with diagnosed dementia such as a high risk of malnu-
trition and pressure ulcers and a similar mortality rate. In clinical prac-
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tice, these findings highlight the need to pay increased attention to signs 
of cognitive impairment in nursing home residents. 
 
In addition, the high prevalence of cognitive impairment among nursing 
home residents places great demands on adapting the nursing home envi-
ronments and educating staff members. There is a need for the staff to be 
aware of signs of cognitive impairment, but also to understand the conse-
quences of cognitive impairment and to be able to interact with and un-
derstand the needs of the cognitively impaired resident.  
 

Methodological considerations 

SHADES generally 
SHADES included a population that was old (mean age of 85) and frail. 
This is a patient cohort where studies are limited and a group that is often 
excluded in studies. Overall, 428 subjects were included, which consti-
tutes a substantial cohort in this type of study. However, the total sample 
is somewhat limited to performing subgroup analyses, and these should 
therefore generally be interpreted cautiously. 
 
A possible general limitation of SHADES is that nursing homes showing 
interest in participation were chosen for the study as SHADES was de-
pendent on stable conditions to facilitate repeated measurements for up 
to 3 years. Generally, the research group considered the included nursing 
homes to be representative of Sweden, and the fact that they are from 
three different areas increases the probability that they are representative. 
Furthermore, the number of drugs was at the same level as in a contem-
porary Swedish nationwide study on drug use in nursing homes [91], thus 
supporting representability. The study is unique in collecting longitudinal 
data; however a high mortality rate in this population is to be considered. 
 
Data were collected in the period 2008-2011, and traditions in drug use 
and the health status of older people living in nursing homes may have 
changed in recent years. However, during the last few years there has 
been less reduction in nursing home beds in Sweden than previously, and 
there has also been a period of fewer demographic changes compared to 
previous years [2, 26]. Therefore, the population in nursing homes in 
general is believed to be similar and the results thus considered relevant 
and still applicable in nursing homes. The observational design of 
SHADES means that the study may generate hypotheses, but precludes 
any definite conclusions about causality.  
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As described, all included subjects in SHADES are nursing home resi-
dents and the results therefore cannot be extrapolated to older people in 
general. The compliance to prescribed drugs is generally believed to be 
more reliable in nursing home residents compared to older people in in-
dependent living.  

Population characterisation and frailty  
In paper I some of the variables in MNS, MNA-SF, and DFRI are similar 
to the SNAC items used for defining “frailty and need for care”. Conse-
quently, the cause and effect could be questioned. However, the risk as-
sessments (MNS, MNA-SF, DFRI) are created to determine the risk of dif-
ferent conditions and the outcome variables (SNAC) are created to ana-
lyse the need for care and services. In this study, it was not possible to an-
alyse whether the risk assessments predicted what they were supposed to 
(pressure ulcers, malnutrition and falls). Too few of the sample had pres-
sure ulcers. There is no gold standard to measure malnutrition, but using 
the results from the MNA or MNA-SF is a relatively common way together 
with blood samples and BMI. As BMI is included in MNA-SF and oc-
curred falls are included in DFRI the results would have been biased. 
These facts should be considered when interpreting the results. Reference 
values and failures need to be considered regarding MMSE and CSDD 
values as commented on in the discussion section.  

Anaemia 
Paper II may be biased by the fact that palliative patients were excluded at 
inclusion. There may be gender differences, not analysed in SHADES, re-
garding the underlying reason for moving into a nursing home. Since 
women have a longer life expectancy than men, and therefore often sur-
vive their spouse, severe somatic disease may theoretically be a more 
common reason for nursing home care among men, while psychosocial 
factors such as loneliness and the need for stimulation may matter more 
to women. The lower anaemia rate among the women in this study com-
pared to other nursing home studies may support this hypothesis, and 
may influence the results. 

Falls and drugs 
Paper III is important because few fall risk studies have been performed 
in nursing homes that include non-benzodiazepine hypnotics, especially 
in Europe, and since these substances are considered comparably “less 
harmful” for older people. Furthermore, fall studies in the oldest popula-
tions are scarce [162]. However, the small overall number of serious falls 
is an important limitation. Consequently, differences in fall risk between 
drug users and non-users should be interpreted cautiously and need to be 
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confirmed in larger studies. A possibility of increased awareness about 
inappropriate drug use in the included nursing homes cannot be exclud-
ed. The baseline registration of occurred falls during the last 12 months is 
based on the answers from nursing home staff to a question about wheth-
er or not the person had fallen. This constitutes a possible source of error, 
since the collection of formal fall reports would represent more robust 
data, but unfortunately these reports are not available. Dose-response re-
lationships were not examined due to the small overall sample size, and 
data about drugs taken as needed were not registered. Finally, the start 
dates for different drugs were not registered, nor were we able to confirm 
that a subject was still on the same medication when a serious fall oc-
curred up to 6 months later. However, there were few changes in the 
treatment with non-benzodiazepine hypnotics over the study period of 6 
months. 

Cognitive impairment 
Studies on cognitive impairment or dementia are generally difficult to 
compare because there are differences in diagnostic tools and underlying 
populations, as previous reviews have pointed out [103, 106]. A strength 
in paper IV is that cognitive assessment in SHADES was carried out 
through a personal assessment with MMSE. However, MMSE is a screen-
ing instrument and the study lack a proper diagnostic evaluation of the 
group with cognitive impairment. Notably, the total prevalence of cogni-
tive decline in this study is in line with the dementia prevalence at admis-
sion to nursing home in a recent Norwegian study [110].  

Clinical considerations 

About the studied topics 
The studied topics in this thesis (frailty, anaemia, falls and cognitive im-
pairment) are all frequently prevalent in the SHADES population. One 
thing that frailty, anaemia and cognitive impairment have in common is 
that definitions or limits are discussable and not very distinct. Frailty and 
cognitive impairment in earlier stages may be hard to distinguish from 
normal ageing and may be considered as part of normal ageing by the 
public. The lack of clear definitions makes results hard to evaluate. Fur-
thermore the studied topics overlap and influence each other. This can be 
exemplified by frailty, cognitive dysfunction and anaemia all having been 
shown to increase the risk of falls. This complexity must be considered 
and means that the results should generally be interpreted cautiously. 
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Another example of how the topics overlap each other is the suggested 
concept of cognitive frailty, a term initially suggested and described a little 
over a decade ago [169] and mentioned in an increasing number of re-
search articles during the last few years. This concept ties together two 
“giants of geriatrics”, and may be a concept of interest for the future, es-
pecially in the studied population. A complex relationship between frailty 
and Alzheimer’s dementia has very recently been described [170]. This 
work suggests that the degree of frailty may modify the association be-
tween cerebral Alzheimer’s disease pathology and symptoms of Alz-
heimer’s dementia. If frailty is to some extent a treatable or at least pre-
ventable condition, this is of great importance. 

Medical care in nursing homes 
Nursing homes are an important part of the Health and Welfare System in 
Sweden as in other countries. The long-term care in nursing homes is 
considered part of the social welfare system, and the responsibility lies 
with the local municipalities. However, the morbidity and frailty of nurs-
ing home residents described in this thesis require significant elements of 
medical supervision.  
 
The physicians regularly visiting the nursing homes in Sweden are em-
ployed within the primary care system and act as consultants. These phy-
sicians have some time set aside to support the nursing home with regu-
larly visits. Studies in different countries have found that physicians re-
sponsible for nursing home residents feel influenced by a lack of time 
[171] and by workload [172], and sometimes find their work in nursing 
homes difficult and unappealing [173]. In contrast, for the interested phy-
sician, the regular visits to nursing homes is also a part of their work that 
offers variety and is less time controlled than their ordinary work. These 
physicians often find their work in nursing homes enjoyable, important 
and meaningful [174].  
 
Working with very old nursing home residents with considerable comor-
bidity includes a balance between the demands from the nursing home 
staff or the patient’s relatives for medications and the patient’s actual 
need for care, a balance that requires a holistic view and experience to 
manage. More guidelines on how to handle medication and medical prob-
lems in these populations are requested by general practitioners [175]. 

Demography and consequences for nursing homes 
With respect to uncertainties in population prognoses, we know for cer-
tain that the number and proportion of older people will increase substan-
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tially in all western societies. However, we know less about their future 
health, a factor of great importance for the demand for nursing home 
beds. The future demand for nursing home beds will also be influenced by 
sociocultural factors such as living alone and the closeness of the immedi-
ate family. This can be exemplified through differences between nearby 
countries such as Austria and the Czech Republic, with different popula-
tions living in nursing homes [112]. Sweden has one of the world’s highest 
rates of older adults living alone. This proportion has previously increased 
for several years, but the increase has stopped in recent years [176]. An-
other future factor of uncertain importance in terms of the demand for 
nursing home beds is the consequences of immigration, resulting in an 
increasing proportion of older people with a different, foreign cultural 
background. 
 
High costs for nursing home beds will probably drive the development so 
that as many older people as possible can stay in their own home for as 
long as possible. Thus, home care solutions will develop further. In the 
case of somatic disease or disability, it is often possible to adapt home en-
vironments and offer home health care so that an older person can live at 
home for a long time, even when living alone. However, dementia and 
cognitive impairment constitute a greater challenge, and are more diffi-
cult to compensate for in a home environment than somatic disabilities. 
For those who are cohabiting, a healthy spouse may compensate for cog-
nitive impairment to a significant degree. For those who live alone, how-
ever, it is much more difficult to manage in their own home in the case of 
cognitive impairment. 
 
As indicated previously, recent studies suggest that the year-specific inci-
dence [94-97] and prevalence [98, 99] in high income countries is de-
creasing. This is believed to be due to several factors such as cardiovascu-
lar prevention and higher education level. Such a trend will be of great 
importance for future planning, as even a marginal upwards shift in de-
mentia incidence can have a major impact on demand for nursing home 
beds. Unfortunately, there are no new breakthroughs in treatment options 
in sight for dementia. 
 
With these considerations, it can be assumed that older people entering 
nursing homes in the future will have multiple, complex healthcare needs 
but also cognitive impairment. In the SHADES population it was estimat-
ed that 84% of the nursing home residents had cognitive impairment or 
dementia. In a near future almost all older people living in nursing homes 
will be cognitively impaired and the development described in Norwegian 
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nursing homes with an increasing degree of cognitive impairment [30] is 
likely to continue. Another continuing trend is that older people will enter 
a nursing home even closer to the end of their life than today [177]. Con-
sequently, the duration of residency will continue to decrease and there is 
likely to be an earlier transition from curative medicine to medicine that 
provides good palliative and end-of-life care. Furthermore, the overall 
demand for medical care for older people living in nursing homes will in-
crease, meaning greater demands on physicians’ time and need for clini-
cal experience, and also more clinical guidelines for physicians who are 
supporting nursing homes. 

Comprehensive Geriatric Assessment (CGA) 
This thesis deals with four “giants of geriatrics”. Falls (“instability”) and 
cognitive impairment (“intellectual impairment”) are among the original 
“giants of geriatrics” described by Isaacs [16]. Frailty, suggested by other 
authors as a “giant of geriatrics” [19, 20] meets all four, and anaemia 
meets three of the features suggested by Isaacs in terms of what the “gi-
ants of geriatrics” have in common [18]. These “giants of geriatrics” are all 
frequently prevalent in nursing homes. All “giants of geriatrics” deserve 
special awareness in nursing home residents but also in the oldest popula-
tions in general. The Comprehensive Geriatric Assessment (CGA), estab-
lished in acute geriatric hospital care, may present a way to find those “gi-
ants of geriatrics” outside hospitals as well [178, 179]. 
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CONCLUSIONS 

The investigated “giants of geriatrics” in this thesis are all prevalent in 
nursing home residents.  
 
Frailty, despite being a widely used concept, lacks a clear definition or an 
established assessment instrument. However, nursing home residents 
show a high frequency of comorbidity and polypharmacy, and high risks 
of falls, malnutrition and pressure ulcers. Items in the frequently used 
risk assessments for these conditions overlap each other, and some of 
these items are of greater importance in rating the “frailty and need for 
care”, as defined in SHADES.  
 
Anaemia is frequently prevalent in nursing home residents. Using WHO 
limits, means an anaemia frequency of more than half of the men and one 
third of the women. WHO limits (<120 g/L for women, <130 g/L for men) 
seem applicable for a nursing population. Different limits for women and 
men are supported by the fact that anaemia in men is associated with 
higher mortality. Hb decline is also associated with higher mortality. De-
cline is not predicted by previous levels. Consequently, regular control 
and comparisons with earlier values are recommended.  
 
The fall risk is high in virtually all nursing home residents, and the ma-
jority of this population have fallen during the last year. In SHADES there 
was an association between falls during the last year and regular use of 
non-benzodiazepine hypnotics. These drugs were also associated with se-
rious falls during the next 6 months in the older group. The association 
found between falls and regular use of a widely used hypnotic drug class 
deserves attention and further investigation. The results also highlight a 
need for more knowledge on suitable drug treatment strategies for the 
oldest, emphasize the focus on non-pharmacologic treatment as first line 
action in the case of insomnia, and open up fields for non-sedative alter-
natives, such as melatonin, and novel therapies. In addition, further at-
tention to fall prevention work in nursing home environments is im-
portant. 
 
Cognitive impairment is common in nursing homes residents, is often 
overseen, and demands greater attention. More than four out of five nurs-
ing home residents have a cognitive impairment, but dementia is usually 
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previously diagnosed in only half of these. It is previously known that a 
missing dementia diagnosis has several consequences. Besides the fact 
that anti-dementia drug treatment is not considered, there is a risk of less 
awareness of possible inappropriate drugs, there may be inferior interac-
tion and understanding between residents and caregivers, and a dementia 
diagnosis also has prognostic implications. The present results suggest 
that un-noted cognitive impairment may indicate other underlying poten-
tially treatable conditions such as heart failure. Cognitive impairment 
should also lead to increased awareness of risks of malnutrition and pres-
sure ulcers, as these are similar to the risks for those with diagnosed de-
mentia. In clinical practice, these findings highlight the need to pay in-
creased attention to signs of cognitive impairment in nursing home resi-
dents. 
 
As these studied “giants of geriatrics” are common in a nursing home 
population, they need to be kept in mind at medical follow-ups. According 
to the present results, regular follow-ups in nursing homes are proposed 
to include blood count, drug review and cognitive evaluation. In the case 
of cognitive impairment, exclusion of underlying disease such as heart 
failure should be considered. 
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IMPLICATIONS FOR FUTURE STUDIES 

Based on the findings of this thesis, several areas of interest for future re-
search have been identified.  
 
Overall, few studies found on anaemia, falls and prevalence of cognitive 
impairment have been performed in nursing home populations, leaving 
an area for future research.  
 
Frailty is a topic where there is a lack of knowledge and a need for re-
search regarding definition, assessments, prevention and treatment. 
Nursing home populations are suitable for such studies. 
 
Anaemia of unknown origin constitutes one third of anaemia cases in old-
er populations such as nursing home residents. Consequently, there is a 
need for more research on causes of anaemia and possible treatment op-
tions in these populations. 
 
Future research on associations between fall risk and non-benzodiazepine 
hypnotics is suggested, especially among the oldest. A large register study 
combining data on drug prescription and occurred hospitalization or 
emergency visits due to fall injuries would be of interest. 
 
There is also a considerable need for further knowledge about associa-
tions between cognitive impairment and underlying morbidity including 
the relationship between frailty and cognitive impairment in nursing 
home populations. 
 
Finally, in the rapidly growing oldest population aged over 85-90 years 
there is a general lack of knowledge and a need for future studies on epi-
demiology, morbidity and suitable medication according to compounds as 
well as doses. 
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