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The first truth about ageing 
is that everybody does it. 

The second is that 
everybody does it differently. 

Waneen W. Spriduso 

To my family 
~ past, present and future 
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ABSTRACT

he very old, aged 80 years and over, is the fastest growing age group today, 
and the demands for healthcare and services will be even higher in the future. 

It is, therefore, of great importance to advance our knowledge about this group. 
The main purpose of this thesis was to describe living conditions and health, with a 
special focus on physical ability, falls and morale, in women and men in three 
different age groups of very old people in northern Sweden. 

Half the population aged 85, and the total population aged 90 and ≥95 (-103) in 
the municipality of Umeå were selected for participation (n=348) in this 
population-based cross-sectional study, entitled the Umeå 85+ Study. Structured 
interviews and assessments were performed with the participants in their homes, 
and data were also collected from next-of-kins, caregivers and medical charts. 
Cognition was screened for using the Mini-Mental State Examination (MMSE), 
depressive symptoms using the Geriatric Depression Scale-15 (GDS-15), and 
nutritional status using the Mini Nutritional Assessment (MNA). Activities of Daily 
Living (ADL) were assessed using the Staircase of ADL (including the Katz Index 
of ADL) and morale using the Philadelphia Geriatric Center Morale Scale 
(PGCMS). Participants also rated their own health and answered a questionnaire 
about symptoms. Physical ability was assessed using a gait speed test over 2.4 
meters (8 feet), three consecutive chair stands, and the Berg Balance Scale (BBS). A 
follow-up study for falls was performed during a period of six months with fall 
calendars and telephone calls. 

The very old people in this northern population have more depression, 
hypertension and hip fractures, as well as a higher consumption of drugs than 
comparable, more southern populations. In general, younger participants had lower 
rates of diagnoses and prescribed drugs, were less dependent in ADL and other 
functional variables than older participants, and men had lower rates of diagnoses 
and reported symptoms than women. However, there were no age or sex 
differences in self-rated health or morale, which were both rated as good by the 
majority of the participants.

There was a wide range of physical ability among these very old people, 
especially in women, where an age-related decline was seen. The results also 
demonstrate that men had greater physical ability than women. The BBS had no 
floor or ceiling effects in the present sample. In contrast, a large proportion was 
unable to perform the gait speed and chair stands test, resulting in a floor effect for 
the timed performances, especially in women.

T
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Falling is a major public health problem in very old people. From the results of 
the present study, it could be predicted that every seventh participant and every 
third of the people who did fall would suffer a fracture over a period of one year. 
The independent explanatory risk factors for time to first fall in this sample of very 
old people were dependency in personal (P-) ADL but not bedridden, thyroid 
disorders, treatment with Selective Serotonin Reuptake Inhibitors (SSRIs) and 
occurrence of fall/s in the preceding year. These factors should all be considered in 
fall prevention programmes. 

The morale of very old people was found in this study to be rather high, with 
similar scores among age groups and sexes. The most important factors for high 
morale were the absence of depressive symptoms, living in ordinary housing, having 
previously had a stroke and yet still living in ordinary housing, not feeling lonely and 
having few symptoms. The PGCMS seems applicable in the evaluation of morale in 
very old people. 

In conclusion, there were wide variations in health status and physical ability in 
this northern population of very old people. Women had poorer health and physical 
ability than men. Falls and fractures were common and serious health problems. 
Morale seemed to be high, despite the fact that a large proportion of the 
participants suffered from many diseases and functional decline.

Keywords: aged, 80 and over; accidental falls; epidemiological studies; geriatric 
assessment; health status; morale; physical ability; population characteristics; reference 
values.
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SVENSK SAMMANFATTNING

(SUMMARY IN SWEDISH)

e allra äldsta, 80 år och äldre, är den snabbast växande åldersgruppen i 
Sverige och i världen idag. Kraven på sjukvård och service för äldre kommer 

att bli större i framtiden och därför är det viktigt att öka kunskapen om denna 
grupp. Huvudsyftet med denna avhandling var att beskriva levnadsförhållanden och 
hälsa, med speciellt fokus på fysisk förmåga, fall och välbefinnande (morale*), bland 
kvinnor och män i tre olika åldersgrupper av de allra äldsta i en medelstor 
universitetsstad i norra Sverige. 

Hälften av alla 85-åringar, alla 90-åringar och alla 95 år och äldre (-103) som 
bodde i Umeå kommun den 1 januari år 2000 (348 personer) valdes ut att delta i 
denna populationsbaserade tvärsnittsstudie, Umeå 85+ studien. Strukturerade 
intervjuer och skattningar genomfördes med deltagarna i deras hem, och data 
samlades också in från närstående, vårdgivare och medicinska journaler. Kognition 
undersöktes med Mini Mental Test (MMT), depressiva symptom med Geriatric 
Depression Scale-15 (GDS-15) och nutritionsstatus med Mini Nutritional 
Assessment (MNA). Aktiviteter i det Dagliga Livet (ADL) undersöktes med ADL-
trappan (som inkluderar Katz ADL Index) och välbefinnande med Philadelphia 
Geriatric Center Morale Scale (PGCMS). Deltagarna skattade också sin hälsa och 
svarade på frågor om upplevda symptom. Fysisk förmåga undersöktes med 
gånghastighet över 2.4 meter (8 fot), sitt-stå-test med tre repetitioner och Bergs 
Balansskala (BBS). En uppföljning vad gäller fall genomfördes under sex månader 
med fallkalendrar och telefonsamtal. 

De allra äldsta i denna nordliga befolkning hade mer depression, hypertoni och 
höftfrakturer, samt en högre konsumtion av läkemedel än jämförbara äldre 
befolkningar boende längre söderut. Generellt hade yngre deltagare lägre förekomst 
av diagnoser och utskrivna läkemedel, var mindre beroende i ADL och andra 
funktionella variabler än äldre deltagare, och män hade lägre förekomst av diagnoser 
och upplevda symtom än kvinnor. Däremot var det ingen ålders- eller könsskillnad 
vad gäller självskattad hälsa och välbefinnande, vilka båda skattades som god hos en 
stor andel av deltagarna. 

Det var en stor variation av fysisk förmåga bland dessa allra äldsta personer. 
Detta var framförallt tydligt bland kvinnor, där den fysiska förmågan försämrades 
vid högre ålder. Resultaten visar också att män hade bättre fysisk förmåga än 
kvinnor. BBS hade inga golv- eller takeffekter i denna grupp. Däremot kunde en 
stor andel inte genomföra gånghastighets- och sitt-stå-testerna, vilket resulterade i 
en golveffekt för de resultaten för dessa test, framförallt bland kvinnorna. 

D
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Fallolyckor och frakturer (särskilt höftfrakturer) är stora folkhälsoproblem bland 
de allra äldsta. I den här studien föll hälften av de institutionsboende och en 
tredjedel av de hemmaboende deltagarna inom 6 månader. Från resultaten av denna 
studie skulle var sjunde deltagare och var tredje fallande person få en fraktur under 
ett år. De oberoende riskfaktorerna för tid till första fall i denna grupp av de allra 
äldsta var att vara beroende i personlig (P-) ADL men inte sängbunden, 
tyreoideasjukdom, behandling med selektiva serotonin-återupptags-hämmare (SSRI) 
och förekomst av fall det senaste året. Dessa faktorer bör övervägas i 
fallpreventionsprogram. 

Välbefinnandet bland de allra äldsta i denna studie var ganska gott, med 
jämförbara resultat i de olika åldersgrupperna och mellan kvinnor och män. De 
viktigaste faktorerna för ett gott välbefinnande var frånvaro av depressiva symtom, 
att leva i ordinärt boende, att tidigare haft en stroke men fortfarande bo i ordinärt 
boende, inte känna sig ensam och uppleva få symptom. PGCMS förefaller vara en 
lämplig metod för undersökning av välbefinnande bland de allra äldsta. 

Sammanfattningsvis är det stora variationer i hälsostatus och fysisk förmåga 
bland de allra äldsta i denna nordliga befolkning. Kvinnor hade sämre hälsa och 
fysisk förmåga än män. Fall och frakturer är mycket vanliga och allvarliga 
hälsoproblem bland de allra äldsta. Majoriteten av dessa allra äldsta personer 
skattade sitt välbefinnande som gott trots att en stor andel av deltagarna hade 
många sjukdomar och nedsatta fysiska funktioner.  

* Morale är ett engelskt begrepp, ännu utan svensk översättning, som på engelska 
definieras “a basic sense of satisfaction with oneself, a feeling that there is a place in 
the environment for oneself, and a certain acceptance of what cannot be changed”. 
Ordet ersätts i denna svenska sammanfattning med välbefinnande. 
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ABBREVIATIONS

ACE Angiotensin Converting Enzyme 
ADL Activities of Daily Living 
BBS Berg Balance Scale 
BMI Body Mass Index 
CI Confidence Interval 
DSM-IV Diagnostic and Statistical Manual of Mental Disorders, 4th edition 
FES(S) Falls Efficacy Scale (Swedish version) 
GDS-15 Geriatric Depression Scale with 15 questions 
HR Hazard Ratio 
ICD-9 The International Classification of Diseases and Related Health  

Problems, 9th revision 
I-ADL Instrumental Activities of Daily Living 
IQR Interquartile Range 
MADRS Montgomery-Åsberg Depression Rating Scale 
MMSE Mini-Mental State Examination 
MNA Mini Nutritional Assessment 
M/S Meters/Second
OBS Organic Brain Syndrome scale 
P- Plasma-
P-ADL Personal Activities of Daily Living 
PGCMS Philadelphia Geriatric Center Morale Scale 
PY Person Years 
S- Serum-
SD Standard Deviation 
SF-36 The Medical Outcome Study 36-item Short Form Health Survey 
SSRI Selective Serotonin Reuptake Inhibitor 
T3 Triiodothyronine 
T4 Thyroxine
TSH Thyroid-Stimulating Hormone 
WHO Word Health Organization 
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in the oldest old: the Umeå 85+ Study. Age Ageing 2005;34:249-255. 

The original articles have been reprinted with the kind permission of the publishers. 
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INTRODUCTION

eople age differently. Everyone has their own geographic, cultural, social and 
biological context. Some live longer than others, some are healthier, and some 

are more satisfied with their lives than others. Gerontology is the study of aging 
with biological, psychological and social perspectives. A broad perspective is very 
important in understanding the complexity of aging, and how various factors 
interact. There might be special factors among the very old, as they are a selected 
group of survivors while a large proportion of their birth cohorts have already died.

DEMOGRAPHICS

Old people are internationally defined as people aged 60 years or older, and the very 
old as aged 80 years or older 1. In Sweden, the retirement age is 65 years, and aged 
people are defined as aged 65 years or older while the very old are defined as aged 
80 years or older. People aged 80 years or older were earlier called the oldest old, 
but recently the World Health Organization (WHO) changed the nomenclature to 
the very old 2, which is the term used in this thesis.

The world’s old population numbered about 600 million in the year 2000 and that 
number will triple to about 2 billion by the middle of the 21st century 3. Today, old 
people comprise 10% of the world’s total population 4 and this proportion is 
expected to double by year 2050 1. The proportion of old people will then be larger 
than that of children (aged 0-14 years) for the first time in history, a situation which 
is already a fact in the more developed regions of the world 3. The very old is the 
fastest growing group in the world today 3. At the beginning of the 21st century, the 
very old comprised 12% of the world’s old population, and the proportion will 
increase by two thirds in the next 50 years, to 19% in 2050 1.

In Sweden, with a current population over 9 million, over 2.1 million people (24%) 
are already aged 60 years or older and of these, almost 490 000 (23%) are aged 80 
years or older 5. In 2050, there will be over 3 million (29%) old people (60+) and of 
these about 890 000 (29%) will be very old 6. In Swedish terms, almost 1.6 million 
(17%) within the population are old (65+) and of these, 31% are very old 5. These 
proportions will increase to 23% and 37% respectively by the middle of the 21st

century. Until then, the very old people in Sweden will increase by almost the same 

P



INTRODUCTION

- 13 - 

number as younger old people (aged 65-79), but at the double rate (84% compared 
to 44%) 6.

Fifteen per cent of the total old population in Sweden (65+) and 37% of the very 
old, received home care services or were living in residential care facilities in the 
year 2004. Three out of four people receiving these services were very old. During 
the last five years, the number of beds in residential care facilities has decreased 
while the number of people receiving home care services has increased. Between 
1992 and 2004, the number of very old people increased by 24% (from 390 000 to 
482 000) 5, while both the number of beds in geriatric care as well as in total 
hospital care was halved, to 2 000 and 26 000 beds respectively 7.

HEALTH AND THE AGING PROCESS

A human being has both a chronological and a functional age; the former is easy to 
determine in number of years, but there are many variables that determines the 
latter, i.e. genes and negative factors such as smoking, and positive factors such as 
physical exercise and a healthy diet. During the aging process, there is a decline in 
heart function, the immune system, lungs, liver and kidneys as well as in the joints, 
and muscles and a decalcification of the skeleton. It is difficult to determine 
whether the decline is due to age, inactivity or disease, but a general rule is that a 
healthy older person should still have some reserve capacity 8. Earlier studies 
including very old people have shown that they more often have a reduced ability to 
manage the Activities of Daily Living (ADL) 9-12 than younger old people. Very old 
people also more often have poorer hearing 11, 13, 14 and vision 13, 15, impaired 
cognition 12, 14, 16-20 and a higher prevalence of dementia 14, 21-24 and depression 11, 12, 

19. The studies also show that women are more often widowed and live alone, while 
men are more often married 15, 25-27. Women also have a poorer ADL-ability 9, 10, 12, 

15, 28, 29, physical capacity 9, 13, 28, 29 and cognition 9, 12, 15, 19, 25, 30, a higher prevalence of 
dementia 19, 21, 23-25, 30, 31, but a lower prevalence of malignancies 15, 28 than men. 
Despite a higher prevalence of disease and a decline in functions, very old people 
often rate their health as being as good as that of the younger old people 11, 29, 32 and 
women rate theirs as being as good as men’s 29.

POPULATION-BASED STUDIES

The population-based studies chosen for review and comparison in this thesis, 
constitutes a representative selection of very old people living in ordinary and 
institutional housing included in the studies with no exclusion criteria, such as 
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diagnoses or impaired cognition. When presenting comparable studies, a selection 
of population-based studies in very old people, mainly in Sweden and Europe, has 
been chosen 9, 11, 12, 16, 17, 21, 26-28, 30, 31, 33-38. In Table 1, these studies are presented in 
geographical order, with those studies performed closest to Umeå presented first. 

PHYSICAL ABILITY

With increasing age, a person’s physical ability, including gait speed, muscle 
strength, and balance, generally declines 39-41. However, the aging process is very 
individual and it is impossible to know how much of the decline is related to age, 
inactivity, or disease 40. Generally, gait speed is considered to be rather stable until 
approximately 65 years of age, and muscle strength up to age 50. Thereafter, both 
abilities decline 1-2% per year 39. The reduced gait speed is characterized by shorter 
step length and increased double support time. In later ages balance changes 
regarding difficulties in compensating for trips or pushes, the need for a larger base 
of support, a reduced ability to stand on one leg and to maintain one’s balance with 
a limited sensory input, as well as increased postural sway 39. Leg strength and the 
ability to maintain balance in different positions is a basic condition for standing, 
transferring, and walking, all of which can facilitate independence in daily living 42.
In addition, physical dysfunction predicts functional decline 43, hospital care 44,
nursing home admission, and mortality 45.

FALLS

Sustaining falls is a major cause of morbidity and mortality in the older population 
and increases with age 46-52. Among people aged 65 years and older, one third of 
those living in ordinary housing fall each year 47, 49, 50, and about two thirds of those 
living in residential care facilities 53, 54. It has been estimated that falls account for 
one third of the total cost of medical treatment for all injuries 55, and they are the 
most common cause of death due to accidents in older people 56, 57. Approximately 
10% of the falls result in major injuries such as fractures, head injuries and serious 
soft tissue injuries 46, 50, 57-59, and the incidence rate for fractures is twice as high in 
institutional settings than in ordinary housing 58. Hip fracture, the most common 
serious injury caused by falls, considerably increases the risk of institutionalization 
and mortality 60, 61. In addition, fear of falling and the resulting self-imposed 
functional limitations as well as an increased risk of placement in a nursing home, 
are consequences that clearly reduce feelings of good health in the older population 
57, 62, 63.
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TABLE 1. A selection of population-based studies including very old people. 
Study 

Study name 

Location

References 

Design

Study start–end, 
or still running 

(----) 

 Longitudinal 
 Cross-sectional 
 Cohorts 

Inclusion

Age

Number of 
participants a

Participation rate b 

(Ages at first 
assessment) 

Main areas of 
assessments 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Data collection 

Specific
areas of 

assessments 

 Gait speed
 Chair stands
 Berg 
Balance
Scale

 Follow-up 
for falls

 Morale
The Umeå 

Longitudinal Study, 
U70

Umeå,
Sweden 

33

1981–1990 
 Longitudinal 
study

 Cross-sectional 
analyses

 4 cohorts 
assessed 1–4 
times 

70-88-year-olds 

n=187 

81%
(70-79-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Hospital 
examinations 

The Kungsholmen 
Project

Stockholm,  
Sweden 

15, 16, 64

1987–2000 
 Longitudinal 
study

 Cross-sectional 
analyses

 3 cohorts 
assessed 4–5 
times 

≥75-year-olds 

n=1810 

83%
(≥75-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits /  
research centre 

The Gerontological 
and Geriatric 

Populations Studies
in Göteborg, 

H70

Gothenburg, 
Sweden 

34, 65, 66

1971–2002 
 Longitudinal 
study

 Cross-sectional 
analyses

 6 cohorts 
assessed 27 
times 

≥70-year-olds 

n=1148 

85%
(70-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits /  
hospital

 Gait speed

The OCTO Study 

Jönköping, 
Sweden 

31

1987–1991 
 Longitudinal 
study

 4 cohorts 
assessed 3 
times 

≥84-year-olds 

n=324 

85%
(84-90-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 
Lund 80+ 

Lund,
Sweden  

17, 67

1988---- 
 Longitudinal 
study

 Cross-sectional 
analyses

 5 cohorts 
assessed 1–18 
times 

≥80-year-olds 

n=211 

68% c 

(80-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits /  
local health centre 
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The Swedish 
Centenarian Study 

County of 
Malmöhus, Sweden 

28

1987–1991 
 Cross-sectional 
study

 5 cohorts 

100-year-olds 

n=100 d

70% d

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 
The Dalby Study 

Village of Dalby, 
Sweden 

35, 68

1969–2003 
 Longitudinal 
study

 Cross-sectional 
analyses

 1 cohort 
followed up for 
34 years 

≥67-year-olds 

n=154 

80%
(67-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 

Local health centre 

Swedish Panel 
Study of Living 

Conditions of the 
Oldest Old, 
SWEOLD

National sample, 
Sweden 

9, 69

1992
 Cross-sectional 
study

≥77-year-olds 

n=537 

95%

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 

 Chair stands

The Evergreen 
Project

Jyväskylä, 
Finland

10, 13, 18, 32, 36

1989–1995 
 Longitudinal 
study

 Cross-sectional 
analyses

 2 cohorts 
assessed twice 

65-92- 
year-olds 

n=1224 

80%
(65-84-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 

 Gait speed 

Danish 1905- 
Cohort Survey   

National sample, 
Denmark 

26, 29, 70

1998–2003 
 Longitudinal 
study

 Cross-sectional 
analyses

 1 cohort 
assessed 3 
times 

≥92-year-olds 

n=2262 

63%
(92-93-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 

 Gait speed
 Chair stands

The Cambridge 
City Cohort 

Cambridge, 
United Kingdom 

11, 71

1986–1992 
 Longitudinal 
study

 1 cohort 
assessed 3 
times 

≥75-year-olds 

n=2311 

90%
(≥75-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 

Melton Mowbray 
Survey 

Melton Mowbray, 
United Kingdom 

37, 72, 73

1981–1988 
 Longitudinal 
study

 Cross-sectional 
analyses

 1 cohort 
assessed 3 
times 

≥75-year-olds 

n=1201 

95%
(≥75-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 



INTRODUCTION

- 17 - 

Leiden 85-plus 
Study 

Leiden, 
Netherlands 

21, 74-77

1986---- 
 Longitudinal 
study

 Cross-sectional 
analyses

 2 cohorts 
assessed 2–4 
times 

≥85-year-olds 

n=977 e
n=599 f

94% e

87% f

(≥85-year-olds e,
85-year-olds f)

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 

 Gait speed  
6 meters 

 Follow-up 
for falls 

The Berlin
Aging Study, 

BASE

Berlin,
Germany 

27, 78

1990---- 
 Longitudinal 
study

 Cross-sectional 
analyses

 1 cohort 
assessed 6 
times 

≥70-year-olds 

n=928 g
n=516 g

49% g

56% g

(≥70-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits /  
University 

 Morale 

Osservatorio 
Geriatrico Regione 

Campania Study 

Region of Campania, 
Italy

12, 79

1992–1998 
 Cross-sectional 
study with 6 
year mortality 
evaluation

≥65-year-olds 

n=1339 h

75%
(≥65-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 

The Cache 
County Study 

Cache County, Utah, 
USA

23, 38

1995–1999 
 Longitudinal 
study

 Cross-sectional 
analyses

 1 cohort 
assessed twice 

≥65-year-olds 

n=5092 

90%
(≥65-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 

Canadian Study 
of Health and 
Aging, CSHA 

18 centres across 
Canada 

30

1990–1996 
 Longitudinal 
study

 Cross-sectional 
analyses

 1 cohort 
assessed 3 
times 

≥65-year-olds 

n=10 263 i 

73%
(≥65-year-olds) 

 Sociodemographic 
data

 Somatic health 
 Mental health 
 Functional status 

Home visits 

a Number of participants at the first assessment (if more than one) in the study. 
b Percent of people who agreed to participate of those asked (excluding people who died before 
requested to participate) at the first assessment (if more than one) in the study. 
c Percent of participants out of eligible participants (including people who died before requested to 
participate). 
d Number of participants, and participation rate for all five cohorts. 
e The 1986 cohort, aged ≥85 years, followed up in 1991, and mortality until 2003. 
f The 1997-1999 cohort, aged 85 years at inclusion, followed up annually until age 90, and still mortality.
g There were 928 participants that took part in an “Intake Assessment” (49% of the 1 908 eligible 
participants), but analyses are made on an age and gender stratified sample of 516 participants (43 
men and 43 women each in 12 age groups ≥70 years) that took part in an “Intensive Protocol” (56% of 
the 928 participants). 
h The study sample was self weighted, i.e. selected participants directly reflected the target 
population. 
i An oversampling was made for the older age groups (aged 75-84 and ≥85) compared to the 
youngest (aged 65-74), but this was corrected with sample weights. 
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 The cause of falls in older people is largely multifactorial, with combinations of 
predisposing and precipitating factors 54. These factors can be both intrinsic and 
extrinsic (related to the individual and the environment) in their nature 52. The fall 
risk also increases as the number of risk factors increases 49, 50, 52. Examples of fall 
risk factors are higher age 46-52, previous falls 48, 50, 52, 54, 77, 80, gait and balance 
disorders 48-50, 52-54, 57, 77, 80, medical diagnoses 48, 50, 52, 57, drugs 48, 50, 52-54, 57, 80, 81 and 
environmental circumstances 50, 57. In a previous study it has surprisingly been 
reported that treatment with levothyroxin was associated with an increased fall risk 
80. Another study has reported that a history of high thyroid (marked by low levels 
of thyroid-stimulating hormone (TSH)), but not levels of TSH itself, was associated 
with falling 82.

MORALE

Morale is often used synonymously with e.g. subjective or psychological well-being, 
quality of life and life satisfaction. Authors define these concepts in different ways, 
and there are large overlaps in both the descriptions and their usage 83-85.  Lawton 
86, who developed the Philadelphia Geriatric Center Morale Scale (PGCMS) to 
measure morale in older persons, defined morale as “a basic sense of satisfaction 
with oneself, a feeling that there is a place in the environment for oneself, and a 
certain acceptance of what cannot be changed” 86. This is the definition of morale 
chosen in this thesis. People with high morale are often active, sociable and 
optimistic in outlook. However, these factors are not essential components of high 
morale. There are people whose philosophy of life is pessimistic, who are inactive 
and solitary, yet still have high morale 86. The Encyclopedia of Gerontology defines 
morale as “a future-oriented optimism or pessimism regarding the problems and 
opportunities associated with living and aging”,  and “how well people feel they fit 
into their social and physical environments, and their acceptance of those things 
they cannot change” 85. This definition is similar to Lawton’s, but with the time-
oriented perspective that strengthens the meaning of the concept. 

Morale is a multidimensional concept that, amongst younger old populations, is 
associated with social, functional and medical factors. Of the social factors, family 
support 87, social activities 88 and absence of loneliness 88, 89 are important for high 
morale, but seemingly not marital status 86, 88, sex 86, 90, 91 or having children 92.
Functional factors, such as in- and outdoor mobility 86, physical exercise 93, as well 
as independence in ADL 87, 94 have been reported as being important for high 
morale as have both self-rated good health 88, 95 and good physical health 86, 90.
Other medical factors, such as cognitive impairment have not been associated with 
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morale 90, 96, but depression and depressive symptoms correlate closely with low 
morale 86, 88, 91, 94-98, in particular in people suffering severe post-stroke 
consequences 91. Young and old people (mean ages 20 and 75) have been shown to 
have lower morale than middle-aged people (mean age 50) 84. No significant 
correlation between age and morale has been shown within samples including only 
older people, with mean ages from 76 to 82 86, 87, 89, 91, 96. In contrast, one recently 
published study found higher PGCMS scores in a group aged 90 years and over, 
compared to 70-89-year-olds 95. The authors suggested that an acceptance of the 
ageing process and a possible survivor effect among the very old participants may 
explain the higher PGCMS scores. 

RATIONALE FOR THE THESIS

Sweden is a country that is 1 574 km long, and reaches from latitudes 55º N to 69º 
N. Earlier research on younger old people has shown differences between northern 
and southern Sweden, with higher rates of for example diabetes and cardiovascular 
diseases in the north. Some suggested explanatory factors are dietary habits and 
seasonal variations 99. As very old people in northern Sweden have not been 
studied, it is not known whether there are also health differences in these age 
groups. To our knowledge, no population-based studies including very old people 
anywhere in the world have been performed as far north as the latitude of Umeå 
(64º N). The very old is the fastest growing age group, and the prevalence of 
diseases and impairments increases with advanced age. Consequently, the demands 
for healthcare and services among very old people will be higher in the future. It is 
therefore of great importance to advance our knowledge about the health status and 
special needs of very old people.

There are a large number of standardized tests for measuring older people’s 
physical ability, used in both research and clinical practice as tools in the decision 
making process 100-102. In hospitals, healthcare settings, and residential care facilities, 
the staff only meets older people with various diseases and impairments. In other 
words, the staff seldom encounters healthy older people. This might have an impact 
on the staff’s frame of reference, and thus they might underestimate older peoples’ 
rehabilitation potential. There are several studies in which the physical ability of 
very old people has been investigated 9, 29, 45, 76, 103-116. However, only three have 
used population-based samples 9, 29, 76, and only one of these had been published at 
the time of the data collection for the present thesis 9. None aimed to present 
reference values in terms of age and sex groupings. The available data for physical 
ability in the oldest age groups are difficult to use as a basis for comparison and 
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goal setting in clinical practice. Consequently, there is a great need for reference 
values for clinical measurements of physical ability among very old people.

Little is known about falls in very old people and to our knowledge, only two 
population-based studies regarding falls and fall risk factors have been published to 
date 47, 77. At the time of the data collection for the present study, there was only 
one 47. Very old people are generally frailer than younger old people, and have an 
increased risk of falling 47. Using the same baseline assessment and analyses for 
people living in both ordinary and institutional housing, increases the possibilities of 
obtaining a deeper knowledge about falls in very old people, and might contribute 
to improvement in fall prevention strategies. 

Morale is an important factor to study among very old people. Perspectives on life 
changes during the course of life, and identifying factors that are associated with 
high morale in late life are of value in the care of very old people. The very old have 
never been analyzed separately regarding morale. Whether there are different 
factors associated with morale in very old people compared to younger old people 
remains unknown. 
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AIMS OF THE THESIS

he overall aim was to describe living conditions and health, with a special 
focus on physical ability, falls and morale, in women and men in three 

different age groups of very old people in northern Sweden. 

The specific aims were: 

To describe health status and living conditions among very old people and to 
estimate age and sex differences. 
(Study I)

To present reference values for gait speed, chair stands, and balance for women 
and men in three different age groups of very old people, and to compare the 
results among the groups.
(Study II)

To describe incidences of falls and fall-related injuries, and to identify 
predisposing factors for falls in very old people, living in both ordinary and 
institutional housing.
(Study III)

To describe morale among very old people, and to identify social, functional and 
medical factors that are associated with morale in this very old population.  
(Study IV)

T



METHODS

- 22 - 

METHODS

THE UMEÅ 85+ STUDY

his is the first of several theses based entirely on the first data collection of 
the Umeå 85+ Study. After the first data collection in the urban municipality 

of Umeå during the years 2000-2001 (described below), the same age groups in five 
rural municipalities in the county of Västerbotten, northern Sweden, were 
interviewed and assessed during the summer of 2002. In the years 2005-2006, an 
expanded follow-up data collection of participants from the 2000-2001 collection 
was carried out including new participants in the same age groups. The Umeå 85+ 
Study is a multi-professional collaboration between the Department of Community 
Medicine and Rehabilitation, Geriatric Medicine, Physiotherapy and Occupational 
Therapy Units, and the Department of Nursing at Umeå University. 

PARTICIPANTS

A random sample, comprising half the population born in 1915 (85-year-olds), and 
the total population born in 1910 (90-year-olds) and 1905 and earlier (≥95-year-
olds, range 95-103), living in the municipality of Umeå, Sweden on the 1st of 
January 2000, were selected for participation (n=348). Umeå is a university city 
located in the county of Västerbotten in northern Sweden with approximately     
110 000 inhabitants (105 000 year 2000). Of these, 12% were at that time aged 65 
years and older and, of these, 11% were aged 85 years and older. These proportions 
were lower than in Sweden as a whole (17% and 13% respectively) 117. The names, 
addresses and civil registration numbers of the selected participants were collected 
from the National Tax Board. The randomization of 85-year-olds was conducted by 
selecting every second person from the lists received from the National Tax Board, 
son which individuals are listed according to date of birth. The random sample had 
the same sex distribution as the total 1915 population in Umeå. Twenty-nine people 
out of 348 (8%) died before they could be asked to participate. The deceased did 
not differ regarding sex or age from the remaining 319. A flow chart of 
participation in Studies I-IV is presented in Figure 1. 

T
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FIGURE 1. Flow chart of participation in Studies I-IV. 
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STUDY I
Sixty-six out of the 319 people (21%) declined home visits personally or through 
their next-of-kins. These 66 were more likely to be younger (p=.008), married 
(p<.001) and living in ordinary housing (p<.001). There were no sex differences 
compared with the study sample, either in total (p=.644) or in the three age groups 
separately. The study sample comprised 253 participants, 79% of the 319 who were 
asked to participate. 

STUDY II
Eighty-one out of the 319 people (25%) declined home visits (n=66), or 
assessments (n=15) personally or through their next-of-kins. These 81 people were 
more likely to be married (p=.007), but there were no differences in age (p=.417),
sex (p=.839), or housing (p=.100). The study sample comprised 238 participants, 
75% of the 319 who were asked to participate. 

STUDY III
Ninety-nine out of the 319 people (31%) declined home visits (n=66), assessments 
(n=10) or follow-up for falls (n=23). These 99 people were younger (p<.001), more 
often married (p=.004) and living in ordinary housing (p<.001), but there was no 
difference in sex (p=.544). The study sample comprised 220 participants, 69% of 
the 319 who were asked to participate.

STUDY IV
One hundred and twenty out of the 319 people (38%) declined home visits (n=66), 
assessments (n=24) and either did not want to or could not answer the Philadelphia 
Geriatric Center Morale Scale (PGCMS) (n=30), mostly due to cognitive 
impairment. These 120 people were more likely to be older (p=.020) and living in 
institutional care (p=.038), but no sex (p=.174) or marital (p=.279) differences were 
revealed. The study sample comprised 199 participants, 62% of the 319 who were 
asked to participate. 

PROCEDURE

BASELINE ASSESSMENTS, STUDIES I-IV
As the first step, participants were sent a letter with information about the study 
and, about two weeks later, they were informed about the home visit procedure 
through a telephone call and gave their informed consent. For those living in 
institutions, we first called the staff and asked about the older persons’ cognitive 
status, and if we should call them personally or their next-of-kins, who then decided 
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whether or not they should participate. The oldest participants were asked first and 
the total data collection was carried out over a period of 18 months. Assessments 
were performed during two to three home visits by one of six different 
investigators (two geriatricians, two medical students, one nurse and one 
physiotherapist). All assessments, questions and scales were interviewer-
administered and conducted in the same order for all visits. Data were also collected 
from next-of-kins, caregivers and medical charts. Each home visit took about two 
hours, with intervals of one to two weeks between visits.

FOLLOW-UP FOR FALLS, STUDY III
After baseline assessment, participants (n=253) were asked if they wanted to 
participate in a follow-up study concerning falls over a period of six months. In 
total, 220 out of 253 people (87%) agreed to do so, of who 109 were living in 
ordinary housing and 111 in institutional housing. Participants in ordinary housing 
received a fall calendar to fill in daily, on which they noted whether or not they had 
fallen and circumstances of any fall/s. Every second week the participants received 
a telephone call from a member of the research team (one medical student, one 
geriatrician, and five physiotherapists), asking about fall accidents, and the 
circumstances and consequences of any fall/s. In four cases, next-of-kins were 
called instead of the participants because of hearing disabilities. For participants in 
institutional housing, the research team reviewed all fall reports the staff are obliged 
to complete in institutional settings, in addition to the regular ward charts, with 
information about the circumstances and consequences of falls. Institutional 
housing included residential care, skilled nursing homes and group dwellings for 
people with dementia. Nineteen participants living in institutional housing did not 
need very much help from the staff. Because of the risk of them falling and not 
reporting it to the staff, they also filled in the fall calendar and received telephone 
calls; seven additional falls in four people were detected this way. The follow-up 
period for falls was six months or until the participant died or no longer wanted to 
participate.

ASSESSMENTS

An overview of assessments used in Studies I-IV is presented in Table 2.

SOCIODEMOGRAPHIC DATA

Education was classified as follows; 0-5 years included incomplete elementary 
schooling, 6-7 years included elementary schooling, 8-9 years included high school 
and some shorter education after elementary school. The group 10 years had 
attended senior high school, vocational education programs, and/or university.   
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Occupation was classified in accordance with the Swedish Standard Classification of 
Occupations (AMSYK) 118 which is based on the International Standard 
Classification of Occupations, ISCO-88 (ILO, Genève 1988), comprising eleven 
groups.

Housing was classified as ordinary if participants lived in a house or apartment, with 
or without help from the homecare services. Residential care covered private 
apartments with 24-hour access to staff in the same building. In skilled nursing 
homes, there were rooms for up to four people, with shared dining and living 
facilities. In group dwellings for people with dementia, each resident had a single 
room, with shared dining and living facilities.

Smoking and alcohol habits were asked about and classified according to whether the 
participants had been or were still smokers and whether they drank alcohol (beer or 
wine/spirits) every week or every month. 

PHYSICAL AND PSYCHOLOGICAL ASSESSMENTS

Vision was rated as unimpaired if the participant, with or without glasses, could read 
a word printed in 3 mm capital letters (reading vision, tested) and recognize a person 
across the street (distance vision, reported). 

Hearing was rated as unimpaired if the participant, with or without a hearing aid, 
could hear someone speaking in a normal voice from a distance of one meter.  

Height and weight were assessed with a folding ruler and a digital bathroom scale. 
Body Mass Index (BMI) was calculated (kg/m2) from these figures. 

Nutrition was assessed using the Mini Nutritional Assessment (MNA) 119, a 
screening instrument for nutritional status which is valid for use in very old people 
or residents in institutional care 119, 120. The MNA has a maximum score of 30, 
which indicates very good nutritional status. Scores between 23.5 and 17 indicate a 
risk of malnutrition, and scores below 17 the presence of malnutrition 120.

Cognition was screened for using the Mini-Mental State Examination (MMSE) 121

and the Organic Brain Syndrome scale (OBS scale) 122. The MMSE includes six 
sections (orientation, registration, attention and calculation, recall, language and 
copying) and has a maximum score of 30. A score of 23 or lower indicates impaired 
cognition 123. The OBS scale consists of two main parts: the disorientation subscale, 
a questionnaire of 15 items and the confusion subscale, an observation schedule 
containing 39 features. 
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Depressive symptoms were screened for using the Geriatric Depression Scale-15 (GDS-
15) 124 and depression was rated with the Montgomery-Åsberg Depression Rating 
Scale (MADRS) 125. The GDS-15 includes 15 yes/no questions and the maximum 
score is 15. Scores between 5 and 9 indicate mild depression, and a score of 10 or 
more indicates moderate to severe depression. The rating for the MADRS is based 
on a clinical interview including 10 symptoms of depression. 

Morale, the main outcome in Study IV, was assessed using a 17-item British-English 
version of the Philadelphia Geriatric Center Morale Scale (PGCMS) 86, 126, translated 
into Swedish. The PGCMS is applicable among people in the community, in 
institutions 86, 126, and those suffering from memory losses 90. The questions are easy 
to understand and have yes/no answers. The scale was interviewer-administered in 
this study. According to the administration and scoring instructions, each answer 
indicating high morale was scored with the numerical score of one, and answers 
indicating low morale and when the person could not answer, were scored zero (no 
answer, 1.4% of the questions). The total score is 0–17, where scores 17–13 indicate 
high morale, 12–10 middle range and 9–0 low morale, according to the 
administration and scoring instructions. Test-retest correlations have ranged from r
coefficients of .80 after one week, to .91 after five weeks and .75 after three months 
86. Correlation with the most comparable alternative scale, the Life Satisfaction 
Index, has been .74 127. When the British Geriatric Society and the Royal College of 
Physicians of London reviewed Quality of Life instruments for old people, they 
recommended the PGCMS for assessment of subjective well-being 128. The Swedish 
version has been tested for interrater reliability in a geriatric clinic with satisfactory 
results (r=.86) 91.

The Umeå 85+ Study group developed questions with yes or no answers 
concerning feeling secure at home, receiving the help needed, feeling lonely and having a good 
friend or family to talk to.

SYMPTOMS AND SELF-RATED HEALTH

To provide information about symptoms experienced during the past three months, 
participants answered the symptom questionnaire from the Gothenburg Quality of 
Life Instrument (GQL-instrument) 129. They were asked about the most common 
symptoms included in this instrument, as given in a Swedish report 67 from the 
Lund 80+ study 17. They answered yes or no to questions about whether they had 
experienced any of the symptoms during the past three months.
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Health in general was rated by answering the first question from the 36-item Short 
Form Health Survey (SF-36®) 130. Participants also rated their health in comparison with 
that of age peers with the self-rated health question from the MNA 119.

DIAGNOSES, PRESCRIBED DRUGS AND BLOOD TESTS

Diagnoses were collected from participants, next-of-kins and caregivers, and from 
medical charts at the hospital, general practitioners and/or at the institutional care 
facility. Prescribed drugs were recorded. Participants with assessments indicating 
undiagnosed conditions were either offered further assessments by specialists in 
geriatric medicine or were referred for further assessments and treatments. Lastly, a 
specialist in geriatric medicine evaluated all diagnostic documentation, drug 
treatments and assessments, for completion of final diagnoses according to the 
same criteria for all participants. 

Dementia was diagnosed if the patient had had a previous diagnosis of dementia 
based on a previous assessment, and/or if the MMSE assessment and OBS scale 
revealed cognitive impairment, indicating dementia. When the etiology of the 
cognitive impairment was uncertain, the participant was referred to the Department 
of Geriatric Medicine, Norrland University Hospital in Umeå, for a complete 
dementia assessment. 

Depression was diagnosed after evaluation of earlier documented diagnoses in 
medical charts, current treatment with antidepressants, and depression screened for 
using the GDS-15 and rated using the MADRS. Depressive and other psychiatric 
symptoms were also rated according to the OBS scale. The MADRS was assessed 
only in those who scored 5 or more on the GDS-15 and only by a specialist in 
geriatric medicine. If participants had an earlier diagnosis of depression with 
ongoing treatment with antidepressants, despite a GDS-15 score <5, they were 
diagnosed as having depression, but regarded as having responded to treatment. 

Hypertension was diagnosed if the person had a documented diagnosis of 
hypertension with ongoing treatment, or had blood pressure of 160/95 without 
ongoing treatment for hypertension. Blood pressure was taken lying down after five 
minutes’ bed rest. 

Participants classified as having thyroid disorder included those who had been treated 
for hyper/hypothyroidism with or without substitutional therapy and those whose 
laboratory values indicated a thyroid disorder. 
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TABLE 2. Overview of assessments used in Studies I-IV.  
 Study I Study II Study III Study IV 

Sociodemographic data 
Education x   x 
Occupation x    
Family x   x 
Marital status x   x 
Housing x x x x 
Living circumstances x   x 
Smoking and alcohol habits x    
     

Physical and psychological assessments 
Reading vision x x x x 
Distance vision    x 
Hearing x x  x 
Body Mass Index (kg/m2), BMI x  x  

Mini Nutritional Assessment, MNA x x x x 
Mini-Mental State Examination, MMSE x x x x 
Organic Brain Syndrome scale, OBS x x x x 
Geriatric Depression Scale-15, GDS-15 x  x x 
Montgomery-Åsberg Depression Rating 
Scale, MADRS x x x x
Philadelphia Geriatric Center Morale Scale, 
PGCMS x x
Security x   x 
Loneliness x   x 

Symptoms and self-rated health  
Symptom questionnaire x   x 
Health in general – question from the 36-
item Short Form Health Survey, SF-36 x x
Health in comparison to age peers – question 
from MNA x x x

Diagnoses x x x x 
Prescribed drugs x x x x 
Blood tests   x  
     
Independence in ADL and outdoor mobility 
Staircase of ADL (incl. Katz Index of ADL) x x x  
Barthel ADL Index    x 
Walking outdoors independently x x x x 
Outdoors in preceding week x    
     

Physical ability 
Gait speed 2.4 meters (8 feet)  x  x 
Chair stands test  x x x 
Berg Balance Scale, BBS  x x x 
     

Falls and fall-related injuries 
Follow-up for falls, 6 months   x  
Injury classification after fall   x  
Falling the preceding year  x x x 
Fear of falling   x  
Falls Efficacy Scale, FES(S)   x x 
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Blood tests were collected during the home visits, and analyzed for serum- (S-) 
haemoglobin, S-sodium, S-potassium, S-calcium corrected, S-albumin, S-creatinine, 
S-vitamin B 12, S-folic acid, plasma- (P-) homocysteine, S-thyroid-stimulating 
hormone (TSH), S-free triiodothyronine (T3), S-free thyroxine (T4) at Umeå 
University Hospital laboratory, accredited since May 9th, 1995 by SWEDAC 
(Swedish Board for Accreditation and Conformity Assessment) ref no 1397. 
Sysmex FC 9000 was used for photometric analysis of S-haemoglobin. S-B 12 and 
S-folic acid were analyzed using Biorad quantaphase II RIA and P-homocysteine 
using the immunological method, Abbot IMX. S-sodium, S-potassium, S-calcium, 
S-albumin and S-creatinine were all analysed in J&J Vitros, S-sodium and S-
potassium using direct ISE, S-calcium using the arsenazio method, S-albumin using 
BCG and S-creatinine using enzymatic J&J Vitros. S-TSH, S-free T3 and S-free T4 
were analysed using Abbot AXSYM, Microparticle Enzym Immunoassay. When 
data is presented for the blood tests, reference values as well as mean value ± 
Standard Deviation (SD) are given.  

INDEPENDENCE IN ADL AND OUTDOOR MOBILITY

In Studies I-III, independence in ADL was assessed using the Staircase of ADL 131

which is a further development of the Katz Index of ADL 132. The scale measures 
both Instrumental ADL (I-ADL), which includes cleaning, grocery shopping, 
transport and cooking, and Personal ADL (P-ADL) which includes bathing, 
dressing, toileting, transfer, continence and eating.

In Study IV, independence in P-ADL was assessed using the Barthel ADL Index 133,
with a maximum score of 20 indicating independence in all activities. 

Participants were asked about how frequently they walked outdoors independently of 
others 134 and whether they had been outdoors during the preceding week.

PHYSICAL ABILITY

The ability and time taken to walk 2.4 meters (8 feet) were tested at both usual and 
fastest speed 45. Participants used their walking aid and the footwear they normally 
used indoors. The distance was marked on the floor with red tape and the 
participant stood just behind the starting line before the test. A digital stopwatch 
was started when the participant started to walk, and stopped when the first foot 
crossed the finishing line. Participants were asked to walk the distance safely, past 
the finishing line, twice at their usual speed and once as fast as they could. A mean 
was calculated for the usual gait speed from the two trials. 
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The ability and time taken to rise from a chair without armrests three times were tested in 
three self-paced, consecutive chair stands 116, a modified version. Participants were 
asked to stand up to a fully upright position and then to sit down again. This was 
performed three times at a self-paced speed with their arms folded over their chest. 
A digital stopwatch was started when the participant’s buttocks initially lifted from 
the chair and stopped when their buttocks touched the chair for the third time. 
There was no maximal time for the test. The chairs used were hard, straight-backed 
chairs without armrests from the participants’ homes, mostly their kitchen chairs, 
about 45 cm high.  

Balance was tested using a Swedish translation 135 of the Berg Balance Scale (BBS) 
136. The scale consists of 14 static and dynamic balance tasks that commonly occur 
in everyday life, e.g. sitting, standing, turning and reaching. Each task is scored 0 to 
4, where zero represents inability to perform the task and four the ability to 
perform the task safely and independently. The maximum score is 56, indicating 
good balance for an older person and includes, for example, being able to stand on 
one leg for 10 seconds. The minimum score of zero indicates an inability to sit 
without support for 10 seconds.

FALLS AND FALL-RELATED INJURIES

A fall was defined as an event in which the person unintentionally came to rest on 
the ground or floor, regardless of whether an injury was sustained or of the cause. 
Injuries were classified according to Nevitt et al. 137, where minor injuries included 
bruises, superficial lacerations, and wounds that did not need suturing. Major 
injuries included fractures, dislocations, and soft tissue injuries needing suturing. 
Only the most serious injury resulting from each fall was registered. Actions taken 
(contacts with nurse, doctor and/or hospital care) after each fall were also 
registered.

Participants were asked if they had sustained any falls during the preceding year, and if 
they were afraid of falling.

Fear of falling was also assessed using the modified Swedish version of the Falls 
Efficacy Scale (FES(S)) 138. This scale assesses the perceived self-efficacy in avoiding 
falls during 13 non-hazardous ADL tasks. The maximum score of 130 indicates 
total confidence.
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ETHICS

The Ethics Committee of the Medical Faculty of Umeå University approved the 
study (§99-326) and follow-up for falls (§00-164). 

STATISTICAL ANALYSIS

All calculations were made using the statistical software package SPSS  (SPSS Inc., 
Chicago, Illinois) version 11.5 for Studies I, II and IV, and version 12.0.1 for Study 
III. A p-value of <.05 was regarded as statistically significant. When presenting data 
and interpreting results for the total sample and sexes not divided into age groups,
data were weighted by counting every 85-year-old twice. During this procedure, all 
85-year-olds were doubled in one data file before the data was analyzed. This 
weighting was done because of the sampling procedure, in which half the 85-year-
old population was included in the study in contrast to the 90- and ≥95-year-olds
where the total populations were included, to achieve a more correct interpretation 
of the results. An overview of statistical methods used in Studies I-IV is shown in 
Table 3. 

STUDY I
Percentages with 95% Confidence Interval (CI) of proportions, and means ± SD 
with 95% CI were used to describe the sample and to estimate differences among 
age groups and sexes. When the 95% CI did not overlap, these results were 
interpreted as differences. Student’s t-test was used to analyse differences in 
PGCMS scores between depressed and non-depressed groups. All data, except for 
when presented in age groups, were weighted. 

STUDY II
Baseline characteristics of participants were described in percentages as well as in 
median values with 10th and 90th percentile. Due to a skewed distribution of data, 
the results of the tests were compared between groups of participants using the 
Kruskal-Wallis test and the Mann-Whitney U test (also for post hoc analyses) for 
continuous and ordinal data. The Chi-square test was used for dichotomous data 
and to analyse linear-by-linear association. Bonferroni adjustments were used to 
correct for multiple comparisons among the three age groups, which resulted in a 
significance limit of <.016 to attain a nominal estimate of <.05 to avoid Type I 
error. Data for women and men, when not divided into age groups, were weighted. 
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TABLE 3. Overview of statistical methods used in Studies I-IV. 
Study I Study II Study III Study IV 

     
Summary measures and graphs     
Percent with 95% CI x    
Mean ± SD x  x x 
Percent with 10th and 90th percentile  x   
Median with 10th and 90th percentile  x   
Median with Interquartile Range (IQR)    x 
Box plots  x   
     

Parametric tests     
Student’s t-test x  x x 
Pearson’s correlation analysis    x 
     

Non-parametric tests     
Kruskal-Wallis  x   
Mann-Whitney U test  x   
Chi-square  x x  
     

Regression analyses     
Cox regression   x  
Multiple linear regression analysis    x 

STUDY III
The incidence rates of falls and fall-related injuries were calculated as the number of 
falls or injuries divided by Person Years (PY=total number of observation days 
divided by 365.25). The observation time and time to first fall were counted in 
number of days. When the exact dates of the falls were unknown (13 falls in total), 
dates for each fall was imputed exactly mid-way between the two telephone calls. A 
new four-level variable was created from the Staircase of ADL, where the item 
“Transfer” was used to categorize the participants as bedridden or not. The new 
variable includes the following levels: 1=independent in both I-ADL and P-ADL 
(n=40); 2= dependent in all I-ADL and independent in all P-ADL items (n=67); 3= 
dependent in all I-ADL, one or more P-ADL item, but not bedridden (n=86); and 
4= dependent in all I-ADL, most P-ADL items and bedridden (n=27). People who 
did or did not fall were compared using the Chi-square test and Student’s t-test.
Variables that differed between people who had or had not fallen in the univariate 
analyses (p≤0.15) were entered into a Cox regression analysis to find independent 
factors which would explain the variation of time to first fall. Adjustments were 
made for age and sex. When validating time to first fall, a significant difference in 
time to first fall was found between people who fell once and those who fell twice 
or more (91.0 vs. 45.4 days, p<.001), and thus, the Cox regression analysis was 
considered to be a suitable method to use. For the Cox regression, Hazard Ratio 
(HR) are given together with a 95% CI. Figures of incidences of falls and fall-
related injuries (Table 12) were weighted. 



METHODS

- 34 - 

STUDY IV
Student’s t-test was used to analyse differences between groups, and Pearson’s 
correlation analyses were used for associations between continuous variables. 
Variables with an association (p≤0.15) with PGCMS scores were included in 
multiple linear regression modelling to find the independent factors which would 
explain the variation in the PGCMS scores. Adjustments were made for age group 
and sex. For factors correlating with each other, the factor which best explained the 
variance was chosen. The final regression model was tested for interaction. Figures 
of PGCMS scores for women, men and total sample (Table 16) were weighted.  
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RESULTS

HEALTH STATUS AND LIVING CONDITIONS

SOCIODEMOGRAPHIC DATA

ociodemographic data are presented in Table 5, which shows that most 85-
year-olds but few of the 95-year-olds lived in ordinary housing, and a larger 

proportion of the younger age groups lived together with someone. Men more 
often lived with someone, were married, and less often widowed than women. No 
men lived in group-dwellings for people with dementia. Of the participants who 
lived in ordinary housing, the younger age groups were more likely to be 
independent of help from others (data not shown). No major differences were seen 
among the age groups regarding education and occupation. More women than men 
had worked in service and care or had been housewives, and more men had been 
carpenters or industrial workers, Table 5.  

Twenty-four per cent of subjects had been smokers, 4% were still smokers, and 
21% drank alcohol at least once a month. The oldest age group drank alcohol more 
seldom than the younger age groups, and twice as many men (34%) as women 
(17%) drank alcohol. 

PHYSICAL AND PSYCHOLOGICAL ASSESSMENTS AND SELF-RATED HEALTH

Four out of five participants could hear a normal speaking voice from a distance of 
one meter, with or without aids, and a similar proportion had unimpaired vision 
when reading, with or without aids. Reading vision and hearing were better in the 
younger age groups, and men had better reading vision than women, Table 6. 
Almost 50% had MNA scores indicating either the risk of or actual malnutrition, 
and the same proportion had MMSE scores indicating cognitive impairment. MNA, 
MMSE scores and BMI were significantly higher in the younger age groups than in 
the oldest, and men had significantly higher MNA scores than women, Table 6.  

S
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TABLE 5. Sociodemographic data. Prevalence in % with 95% CI or mean  SD 
with 95% CI. Figures for women and men are weighted.

 85-year-olds 
n=95 

90-year-olds 
n=86 

95-year-olds 
n=72 

Women 
n=191 

Men
n=62 

Female 73 73 82   
64-82 64-82 73-91   

Housing      
Ordinary a 85 52 21 61 72 

78-92 41-63 12-30 54-68 61-83 

Residential care a 11 30 42 22 20 
5-17 20-40 31-53 16-28 10-30 

Skilled nursing homes a 3 10 22 9 8 
0-6 4-16 12-32 5-13 1-15 

Group dwellings for 1 7 15 7 0 
people with dementia a 0-3 2-12 7-23 3-11  

Living circumstances      
Living with someone a 21 8 6 8 33 

13-29 2-14 0-11 4-12 21-45 
Marital status      
Married a 18 7 8 3 40 
 10-26 2-12 2-14 1-5 28-52 

Never married 6  9 7 7 7 
 1-11 3-15 1-13 3-11 1-13 

Divorced 0 3 6 2 1 
  0-7 1-11 0-3 0-3 

Widowed a 76 80 79 87 51 
 67-85 72-88 70-88 82-92 39-63 

Number of children 2.3  1.7 2.3  1.8 2.0  1.8 2.2  1.8 2.2  1.4 
born 1.9-2.6 1.9-2.7 1.6-2.4 2.0-2.4 1.9-2.5 

Number of children  6.2  3.7 6.0  3.1 6.9  3.0 6.2  3.5 6.4  3.2 
in childhood family 5.4-6.9 5.3-6.6 6.2-7.6 5.8-6.7 5.7-7.1 

Education      
0-5 years 7 8 13 11 3 
 2-12 2-14 5-21 7-15 0-7 

6-7 years a  57 64 65 55 76 
 47-67 51-77 54-76 48-62 65-87 

8-9 years a 28 21 10 25 15 
 19-37 12-30 3-17 19-31 6-24 

10 years 7 7 12 9 6 
 2-12 2-12 4-20 5-13 0-12 

Occupation b      
Household occupation a 24 26 31 35 0 

15-33 17-35 20-42 28-42  

Farming and forestry 16 17 11 12 24 
 7-23 9-25 4-18 7-17 13-35 

Service and care a 16 15 11 18 5 
 9-23 7-23 4-18 13-23 0-10 

Carpentry a 11 12 13 5 28 
 5-17 5-19 5-21 2-8 17-39 

Theoretical specialist 5 8 17 10 5 
 1-9 2-14 8-26 6-14 0-10 

Industrial occupation a 11 7 4 3 23 
5-17 2-12 0-9 1-5 13-33 

a Variables with non-overlapping CIs between at least two age groups or between sexes. 
b Occupation classification included 11 categories; here, the six most common occupations are presented 
in descending order according to weighted prevalence of total study sample (n=253). 
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TABLE 6. Physical and psychological assessments, self-rated health. Prevalence in % 
with 95% CI and mean  SD with 95% CI. Figures for women and men are 
weighted.
 85-year-olds 

n=95 
90-year-olds 

n=86 
95-year-olds 

n=72 
Women 
n=191 

Men
n=62 

Vision      
Reading vision, n=94 n=83 n=69 n=185 n=61 
unimpaired a 89 73 49 74 89 
 83-95 63-83 37-61 68-80 81-97 

Distance vision, n=93 n=83 n=67 n=183 n=60 
unimpaired a 85 65 39 68 81 

 78-92 55-75 27-51 61-75 71-91 

Hearing n=95 n=85 n=72 n=191 n=61 
Unimpaired a 89 78 53 79 78 
 83-95 69-87 41-64 73-85 68-88 

BMI, kg/m2 a n=91 n=84 n=64 n=181 n=58 
25.4  4.1 24.2  4.9 22.7  4.5 24.4  4.6 25.2  4.0 

 24.5-26.2 23.1-25.3 21.6-23.8 23.8-24.9 24.3-26.1 

MNA score a n=91 n=84 n=67 n=184 n=58 
24.6  3.4 22.0  5.1 19.6  5.8 22.3  5.0 24.8  3.6 

 23.9-25.3 20.9-23.1 18.2-21.0 21.7-22.9 24.0-25.6 

MMSE score a n=93 n=81 n=60 n=175 n=59 
24.3  5.4 21.2  8.3 15.9  10.6 21.4  8.6 23.5  5.6 

 23.2-25.4 19.3-23.0 13.1-18.6 20.3-22.5 22.3-24.8 

GDS-15 score n=91 n=72 n=42 n=148 n=57 
3.5  2.3 4.1  2.6 4.5  3.0 4.0  2.6 3.4  2.2 

 3.0-4.0 3.5-4.7 3.5-5.4 3.6-4.3 2.9-3.9 

PGCMS score n=86 n=73 n=40 n=144 n=55 
12.1  3.0 10.8  3.1 11.0  3.2 11.5  3.1 11.9  3.2 

 11.5-12.8 10.1-11.6 10.0-12.1 11.1-12.0 11.2-12.7 

Health in general n=84 n=64 n=30 n=127 n=51 
Excellent 4 3 13 5 4 

 0-8 0-7 1-25 1-9 0-9 

Very good 6 3 7 4 9 
 1-11 0-7 0-16 1-7 1-17 

Good 44 33 33 38 46 
 33-55 21-45 16-50 30-46 32-60 

Fair 37 55 47 45 36 
 27-47 43-67 29-65 36-54 23-49 

Poor 10 6 0 9 4 
4-16 0-12  4-14 0-9 

Health status in      
comparison with      
age peers n=91 n=77 n=45 n=154 n=59 
Better 52 40 51 45 59 
 42-62 29-51 36-66 37-53 46-72 

As good as a 34 19 11 28 25 
 24-44 9-28 2-20 21-35 14-36 

Does not know a 12 36 36 25 14 
 5-19 25-47 22-50 18-32 5-23 

Not as good 2 4 2 3 2 
0-5 0-8 0-6 0-6 0-6 

a Variables with non-overlapping CIs between at least two age groups or between sexes. 
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Neither GDS nor PGCMS mean scores differed between age groups or sexes, 
Table 6. Twenty-seven per cent of the participants had GDS-15 scores of 5, and a 
similar proportion had diagnosis of depression. Participants with diagnosed 
depression had significantly lower PGCMS scores (mean  SD 9.6  3.1 vs. 12.2 
2.9, p<.001). Participants who rated their morale as high had fewer but still several 
diagnoses, prescribed drugs, symptoms and a high ADL dependency, compared to 
those who rated their morale as low, Table 7.

TABLE 7. The proportion of participants with high or low PGCMS scores, or 
excellent to good or fair to poor self-rated health, with certain characteristics. 
Prevalence in % and mean  SD. All figures are weighted. 

PGCMS scores  Self-rated health 
High (≥13) 

n=83
Low (≤9)

n=49
 Excellent – good 

n=86
Fair – poor

n=92
Diagnoses     
Cerebrovascular disease 31 12 24 18 

Dementia 16 22 14 16 

Depression 7 40 9 30 

Urinary tract infection 26 20 21 22 

Constipation  25 45 24 30 

Diabetes  8 17 6 15 

Hypertension  69 51 66 63 

Atrial fibrillation 13 12 11 15 

Heart failure 13 28 11 25 

Sleeping disturbances 31 54 32 50 

Osteoporosis 29 29 24 35 

Cataract 43 31 43 31 

Glaucoma 13 17 15 12 

Hip fracture 19 11 15 23 

Wrist fracture 25 23 20 26 

Malignancies 10 8 13 11 

ADL     
Independence in P-ADL 70 58 73 62 

Independence in all ADL 30 17 36 18 

Number of drugs 5.0 ± 3.4 7.4 ± 4.2 4.6 ± 3.2 7.4 ± 4.0 

Number of symptoms 5.2 ± 3.0 8.7 ± 3.6 5.0 ± 2.9 7.9 ± 3.4 
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Half of the responding participants rated their health in general as excellent to good 
and better when comparing with their age peers, Table 6. Participants who rated 
their health as excellent to good had fewer but still several diagnoses, drugs, 
symptoms and a high ADL dependency, compared with those who rated their 
health as fair to poor, Table 7.

The great majority, 95%, felt secure at home, the same proportion, 93%, received 
the help they needed and half of the sample, 50%, never or seldom felt lonely. 
Seventy-seven per cent had a good friend to talk to, and 89% had family to talk to. 
Neither health in general, nor feelings of security or loneliness (data not shown) 
differed significantly between age groups or sexes. 

SYMPTOMS AND INDEPENDENCE IN ADL AND OUTDOOR MOBILITY

The number and type of reported symptoms did not differ significantly among age 
groups, Table 8. Only 4%, significantly more men than women, reported none of 
the symptoms asked about. Approximately half reported general fatigue (55%), eye-
problems (52%), impaired hearing (50%) and pain in their legs (50%). Fewer men 
than women reported backache, eye and joint problems and also fewer symptoms 
in general.

The prevalence of walking outdoors independently and having been outdoors in the 
preceding week was higher in the younger age groups. In the youngest age group, 
three out of four participants walked outdoors independently compared with one 
out of four in the oldest age group, Table 8.  
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TABLE 8. Symptoms in descending order according to weighted prevalence of total 
study sample (n=253), and outdoor mobility. Prevalence in % with 95% CI and 
mean  SD with 95% CI. Figures for women and men are weighted. 

 85-year-olds 
n=92 

90-year-olds 
n=74 

95-year-olds
n=43 

Women 
n=150 

Men
n=59 

Symptoms      
General fatigue 51 68 53 58 49 
 41-61 57-79 38-68 50-66 36-62 

Eye-problems a 50 54 58 60 33 
 40-60 43-65 43-73 52-68 21-45 

Impaired hearing 49 46 60 50 49 
 39-59 35-57 45-75 42-58 36-62 

Pain in the legs 50 49 49 50 48 
 40-60 38-60 34-64 42-58 35-61 

Backache a 48 46 44 54 28 
 38-58 35-57 29-59 46-62 17-39 

Difficulties in walking 38 46 56 41 47 
 28-48 35-57 41-71 33-49 34-60 

Joint problems a 47 41 44 54 21 
 37-57 30-42 29-59 46-62 11-31 

Feeling cold 38 35 35 38 34 
 28-48 24-46 21-49 30-46 22-46 

Sleep disturbances 32 36 35 37 25 
 22-42 25-47 21-49 29-47 14-36 

Depressed mood 33 36 26 32 34 
 23-43 25-47 13-39 25-39 22-46 

Breathlessness 32 34 30 35 24 
 22-42 23-45 17-43 27-43 13-35 

Difficulty in relaxing 25 28 19 28 18 
 16-34 10-37 7-31 21-35 8-28 

Coughing 25 20 23 21 31 
 16-34 11-29 10-36 15-28 19-43 

Impaired concentration 18 23 14 18 22 
 10-26 13-33 4-24 12-24 11-33 

Nervousness 22 18 14 22 14 
 14-30 9-27 4-24 15-29 5-23 

Headache 20 19 16 20 15 
 13-27 10-28 5-27 14-26 6-24 

Bouts of crying 17 24 12 18 19 
 9-25 14-34 2-22 12-24 9-29 

Irritability 18 16 16 17 19 
 10-26 8-24 5-27 11-23 9-29 

Overweight 15 23 7 16 15 
8-22 13-33 0-15 10-22 6-24 

Number of symptoms a 6.3  3.4 6.6  3.6 6.1  4.2 6.7  3.6 5.4  3.4
 5.6-7.0 5.8-7.4 4.8-7.4 6.2-7.2 4.7-6.2

No symptoms 2 4 9 1 9 
0-5 0-8 1-17 0-3 2-16 

Outdoor mobility n=95 n=86 n=72 n=191 n=62 
Walked outdoors indep- 75 49 24 54 69 
endently ( once/month) a 66-84 38-60 14-34 47-61 57-81 

Been outdoors in the 81 63 33 65 73 
preceding week a 73-89 53-73 22-44 58-72 62-84 

a Variables with non-overlapping confidence intervals between at least two age groups or between sexes. 
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Half the participants were independent in P-ADL, and one out of five was totally 
independent in both P- and I-ADL (more common among younger participants), 
Figure 2a. The differences in ADL were significant for most items among all three 
age groups. In general, men tended to be more independent than women, Figure 
2b.

DIAGNOSES AND PRESCRIBED DRUGS

One out of four subjects had depression and the same proportion had dementia 
and/or had had a hip fracture, Table 7. Over half of the participants had 
hypertension (57%), or some kind of eye disease (59%). Only 4% had not been 
prescribed any drugs, and over half had been prescribed analgesics and/or diuretics. 
In the youngest age group, constipation, dementia, heart failure, atrial fibrillation 
and glaucoma were less common than in the oldest, whereas hypertension was less 
common in the oldest age group. Sixty per cent had dentures, without age or sex 
differences (data not shown). Fewer men than women had suffered hip and/or 
wrist fractures or had had urinary tract infections in the preceding year, and fewer 
women had had malignancies in the preceding five years. Fewer drugs were 
prescribed in the youngest age group than in the oldest. Fewer laxatives were 
prescribed in the youngest age groups, and men were prescribed fewer analgesics 
and laxatives than women.  
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Activities performed independently

0 20 40 60 80 100

Cleaning**
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Cooking**
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Toileting**

Transfer**

Continence**

Eating**

%

85-year-olds, n=94*
90-year-olds, n=86
≥95-year-olds, n=72

FIGURE 2A. Activities performed independently according to the ADL Staircase,
presented in per cent of participants in the age groups. 

* One missing case. 
** Variables with non-overlapping confidence intervals between at least two age  
groups.

Activities performed independently
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Men, n=62
Women, n=190*

FIGURE 2B. Activities performed independently according to the ADL Staircase,
presented in per cent of men and women. 

* One missing case. 
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TABLE 9. Diagnoses and prescribed drugs, in descending order according to 
weighted prevalence of total study sample (n=253). Prevalence in % with 95% CI 
and mean  SD with 95% CI. Figures for women and men are weighted. 
 85-year-olds

n=95 
90-year-olds 

n=86 
95-year-olds

n=72 
Women 
n=191 

Men
n=62 

Diagnoses      
Hypertension a 73 50 26 61 47 
 64-82 39-61 16-36 54-68 35-59 
Insomnia 42 41 49 46 35 
 32-52 31-51 37-61 39-53 23-47 
Constipation a 24 45 64 42 26 
 15-33 34-56 54-74 35-49 15-37 
Cataract 38 37 24 34 36 
 28-48 27-47 14-34 27-41 24-48 
Dementia a 20 27 47 29 22 

12-28 18-36 41-53 23-35 12-32 
Urinary tract infection in the  22 31 31 31 13 
preceding year 14-30 21-41 20-42 24-38 5-21 
Depression (n=242) b 17 34 32 26 19 

8-27 24-44 21-43 20-32 9-29 
Previous hip fracture a 20 23 33 29 8 

12-28 14-32 22-44 23-35 1-15 
Heart failure a 15 29 35 22 24 
 8-22 19-39 24-46 16-28 13-35 
Previous wrist fracture a 25 20 17 30 0 
 16-34 12-28 8-26 24-36  
Cerebrovascular disease 20 29 17 19 28 
 12-28 19-39 8-26 13-25 17-39 
Atrial fibrillation a 9 21 28 15 18 
 3-15 12-30 18-38 10-20 8-28 
Glaucoma a 7 19 31 16 11 
 2-12 11-27 20-42 11-21 3-19 
Diabetes 12 12 14 11 16 
 5-19 5-19 6-22 7-15 7-25 
Malignancies in the 14 12 4 5 28 
preceding five years a 7-21 5-19 0-9 2-8 17-39 

Prescribed drugs      
Analgesics a 47 60 65 60 36 
 37-57 50-70 54-76 53-67 24-48 
Diuretics 44 64 57 52 51 
 34-54 53-75 46-68 45-59 39-63 
Benzodiazepines 32 36 40 38 25 
 23-41 26-46 29-51 31-49 14-36 
Laxatives a 20 40 64 38 20 

12-28 30-50 53-75 31-49 10-30 
Beta-blockers (incl. eye drops) 28 33 18 27 30 
 19-37 23-43 9-27 21-33 19-41 
Antidepressants 13 24 18 18 13 
 6-20 15-33 9-27 13-23 5-21 

Neuroleptics 13 17 26 17 17 
 6-20 9-25 16-36 12-22 8-26 
ACE inhibitors c 7 13 10 8 15 
 2-12 8-24 3-17 4-12 6-24 

Number of drugs 5.6  3.6  7.5  4.3 7.4  4.2 6.7  4.0 5.6  3.9 
 4.9-6.4 6.6-8.4 6.4-8.4 6.3-7.2 4.7-6.4 

a Variables with non-overlapping CIs between at least two age groups or between sexes. 
b 242 valid cases of depression: 85-, 90- and ≥95-year-olds, n=95, 85 and 65; women and men, n=182 and 60. 
c ACE=Angiotensin Converting Enzyme 



RESULTS

- 45 - 

REFERENCE VALUES FOR PHYSICAL ABILITY

The proportions of participants able to perform the gait speed, chair stands, and 
balance tests are presented in Figure 3 and Table 10. In women, there was a 
significant age-related linear trend showing that larger proportions of the younger 
participants were able to perform all of the tests. This was particularly seen in the 
chair stands test which 88% of the 85-year-olds and only 14% of ≥95-year-olds
could perform. No such age-related trend was seen among men. There were no sex 
differences among the 85-year-olds. In contrast, among both 90- and 95-year-olds,
significantly more men than women were able to perform the gait speed and chair 
stands tests (p-values ranged between <.001 and .030). Eighty-eight percent of all 
participants could be rated with the BBS. Five percent of all participants could not 
perform the BBS because of difficulties in understanding instructions, due to severe 
cognitive impairment. 

For all participants, the median (min-max) usual gait speed was 0.49 m/s (0.23-
0.75), and the corresponding figures for the fastest gait speed was 0.77 m/s (0.43-
1.20). The median (min-max) time to perform the chair stands test was 12.6 
seconds (8.5-20.2), and the median BBS score was 45 (0-56). For the timed
performances of the gait speed and chair stands tests, no differences among age 
groups could be seen, either in women or men, except for the usual gait speed 
where the 85-year-old women walked significantly faster than both the two older 
age groups, Table 10. Regarding sex differences, 90-year-old men walked 
significantly faster than 90-year-old women in the usual gait speed (p=.036).
Likewise, the 95-year-old men had a significantly better BBS score than 95-year-
old women (p=.006). Younger women had significantly better BBS scores than 
older women, Figure 4. 
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FIGURE 3. Proportions of participants able to perform the gait speed and chair stands 
tests, presented in sex and age groups. 
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TABLE 10. Reference values for age and sex groups for gait speed, chair stands and 
balance presented in proportion able to perform the tests in % and median values  
with 10th and 90th percentiles.

Women  Men  
85-

year-olds 
n=67

90-
year-olds 

n=62

95- 
year-olds

n=50
P

85-
year-olds

n=26

90-
year-olds 

n=21

95- 
year-olds 

n=12
P

Usual gait,         
2.4 m 91% 74% 47% <.001 a 89% 95% 100% .145 a

Speed,  .52 .41 .41 .007 b .47 .51 .54 .472 
m/s .31-.77 .18-.69 .21-.64  .22-.74 .27-1.02 .19-.81  

Time, s 4.6 5.8 5.8 .007 b 5.1 4.8 4.5 .472 
 3.1-7.8 3.6-13.5 3.8-11.3    3.2-10.8 2.4-8.8 3.0-12.3  

Fastest         
gait, 2.4m 88% 66% 29% <.001 a 85% 95% 75% .783 a

Speed, .77 .75 .69 .085 .76 .81 .92 .861 
m/s .44-1.14 .35-1.03 .46-1.06  .45-1.35 .39-1.33 .20-1.41  

Time, s 3.1 3.2 3.5 .085 3.2 3.0 2.6 .861 
2.1-5.4 2.3-6.8 2.4-5.4  1.8-5.4 1.8-6.3 1.7-12.3  

Three Chair         
Stands 88% 47% 14% <.001 a 73% 81% 50% .279 a

Time, s 12.8 11.9 18.5 .381 11.5 11.9 12.2 .798 
8.7-19.0 9.0-20.9 10.3-24.7    6.5-23.1 8.3-26.3 2.8-16.0  

The Berg           
Balance         
Scale 93% 87% 74% .001 a 96% 100% 92% .741 a

Scores 48 40 4 <.001 c 47 49 43 .281 
38-54 3-53 0-45  8-55 9-54 5-53  

a P-value refers to linear-by-linear association (Chi-square). 
b P-values refer to the Kruskal-Wallis analysis. Post-hoc analyses with adjusted α-value showed 
significant differences between 85-year-olds and both 90- and ≥95-year-olds. 
c P-values refers to the Kruskal-Wallis analysis. Post-hoc analyses with adjusted α-value 
showed significant differences among all three age groups. 

The proportions of participants with different characteristics who were able to 
perform the usual gait speed and chair stands tests, as well as their median scores 
for the BBS, are presented in Table 11. The majority of women who lived in 
ordinary housing, were independent in I-ADL, had a high cognitive level, or a good 
nutritional status, were able to perform the usual gait speed and chair stands tests. 
In contrast, the men’s ability to perform those two tests did not differ significantly 
according to type of housing. Regarding the BBS scores, both women and men who 
lived in ordinary housing, were independent in I-ADL, had higher cognitive levels, 
or good nutritional status also had higher median scores. 
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FALLS AND PREDISPOSING FACTORS FOR FALLS

Forty percent of the participants did fall a total of 304 times in six months, 
corresponding to a fall incidence rate of 2.17 falls per PY, Table 12. Forty-nine 
percent did fall more than once, and the highest number of falls for any person was 
14. Thirty-four percent of the falls resulted in contact with a nurse, 7% with a 
physician, and 13% culminated in hospital care. Injuries occurred in connection 
with 38% of the falls, and fractures in 7%. In addition, 65% of people who did fall 
had at least one injurious fall. Seven percent of the participants suffered a fracture. 
Among people who did fall, there were 2.1 injurious falls per PY (1.56 minor and 
0.54 major injurious falls per PY), including 0.36 fractures per PY. No one suffered 
more than one fracture. In summary, every seventh participant and every third one 
of the people who did fall would suffer a fracture over a period of one year. 

TABLE 12. Incidences of falls and fall-related injuries for the total sample, people in 
ordinary and institutional housing, and women and men during six months of 
follow-up. Figures are weighted.

Total
sample
n=220 

Ordinary 
housing

n=109 

Institutional
housing
n=111 

 Women 
n=167 

Men
n=53

Number of falls 304 118 186  194 110 

People who did fall 40% 32% 50%  38% 45% 

Person Years, PY 140.36 83.17 57.19  106.39 33.64 

Falls per PY 2.17 1.42 3.25  1.82 3.27 

Injurious falls per PY 0.83 0.57 1.22  0.84 0.83 

Minor injurious falls per PY 0.62 0.38 0.96  0.60 0.68 

Major injurious falls per PY a 0.21 0.18 0.26  0.23 0.15 

Falls resulting in fractures       
per PY 0.14 0.11 0.19  0.16 0.09 

People injured 26% 20% 34%  26% 26% 
a Total major injurious falls, including falls resulting in fractures.

For participants living in ordinary housing, the fall incidence rate was 1.42 falls per 
PY, Table 12, and 40% of the falls were injurious, and 8% resulted in a fracture. For 
participants living in institutional housing, the corresponding figures were 3.25 falls 
per PY, 38% of the falls were injurious and 6% resulted in a fracture. Sixty-three 
percent of people in ordinary housing and 67% of those in institutional housing 
who did fall had at least one injurious fall. In summary, those living in institutions 
did fall more than twice as often as those living in ordinary housing, but the 
proportion of injurious falls did not differ. 
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Men did fall more than women, with 3.27 falls per PY compared to 1.82. The 85-
year-olds had a fall incidence rate of 1.75 falls per PY, and the 90- and ≥95-year-
olds had fall incidence rates of 2.38 and 2.62 respectively. Of the falls, 21% were 
injurious among the 85-year-olds, and 29% and 26% among 90- and ≥95-year-olds
respectively. The mean time to first fall was 71 days ± SD of 56, range 1-175. Two 
hundred and four people (93%) were followed up for the total follow-up period of 
six months. The other 16 people were followed up for 4-120 days, and the most 
common reason for drop-out was that the participant died (75%) during the follow-
up period. 

In the univariate analyses the following factors were significantly more common 
among people who did fall than among those who did not fall: living in institutional 
housing, being older, dependent in ADL and in walking outdoors, afraid of falling, 
had fallen in the preceding year, was diagnosed with depression, suffered delirium 
and thyroid disorders, Table 13. Treatment with Selective Serotonin Reuptake 
Inhibitors (SSRIs), antidepressants as a group, levothyroxin and higher levels of S-
TSH, Table 14, were also more common among those who did fall.  
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TABLE 13. Characteristics of the participants in the total sample, people who did 
and did not fall. Prevalence in % or mean ± SD. Figures are not weighted. 

Total 
n=220 

People who 
did fall 
n=91 

People who  
did not fall 

n=129 

P a

Sociodemographic data    
Age, mean ± SD 90.3 ± 4.8 91.1 ± 5.1 89.7 ± 4.5 .046 

Female 76 74 78 .506 

Living in ordinary housing 49 38 57 .006 

Independence     
ADL level     
I- and P-ADL-independent 18 10 24 .007 

I-ADL-dependent 30 24 35 .089 

P-ADL-dependent but not      
bedridden 39 62 23 <.001 

P-ADL-dependent and bedridden 12 4 18 .003 

Walked outdoors independently 51 41 58 .011 

     

Physical ability     
Able to perform gait test 2.4 m 86 83 91 .139 
 (n=187) b     

Able to perform chair stands test 63 66 59 .359 
(n=186) b     

BBS scores (n=188) b 35.0 ± 19.6 33.5 ± 18.8 35.9 ± 20.2 .409 

Falls     
Fall/s the preceding year      
(n=218) b 47 59 39 .003 

Fear of falling (n=172) b 27 36 21 .036 

FES(S) scores (n=153) b 93.0 ± 35.6 82.4 ± 34.5 100.1 ± 34.7 .002 

Physical and psychological      
assessments     

Reading vision (n=213) b 71 67 75 .195 

Height (n=212) b 1.59 ± 0.10  1.59 ± 0.10 1.59 ± 0.10 .983 

Weight (n=215) b 62.4 ± 14.2 61.6 ± 15.7 63.0 ± 13.0 .483 

BMI (n=211) b 24.4 ± 4.6 23.9 ± 4.7 24.8 ± 4.5 .183 

MMSE scores (n=205) b 20.8 ± 9.0 20.3 ± 7.8 21.2 ± 9.7 .483 

MNA scores (n=214) b 22.3 ± 5.2 22.1 ± 4.4 22.4 ± 5.8 .679 

GDS-15 scores (n=175) b 3.9 ± 2.5 4.2 ± 2.5 3.7 ± 2.5 .184 

Diagnoses     
Dementia  31 36 27 .149 

Previous stroke  22 23 22 .810 

Depression (n=210) b 30 38 22 .015 

Diabetes 13 13 12 .864 

Constipation 45 49 43 .317 

Delirium in preceding month 20 26 16 .047 

Cardiac insufficiency 25 26 24 .693 

Thyroid disorders (n=214) b 15 25 8 .001 
a P-values refer to differences between people who did and did not fall. 
b Valid percentages are given for variables with less than 220 valid cases. 
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TABLE 14. Prescribed drugs and blood tests in the total sample, people who did and 
did not fall. Prevalence in % or mean ± SD. Figures are not weighted. 

 Total 
n=220 

People who 
did fall 
n=91 

People who  
did not fall 

n=129 

P a

Number of prescribed drugs 7.1 ± 4.1 7.5 ± 5.0 6.7 ± 4.2 .187 

Analgesics 59 60 57 .648 

ACE inhibitors 11 14 9 .177 

Antidepressants 20 29 14 .008 

SSRIs 19 26 13 .013 

Antiepileptics 2 1 3 .326 

Benzodiazepines 38 43 35 .231 

Beta-blockers 29 27 30 .657 

Calcium entry blockers 10 11 10 .828 

Cyanocobalamin (vitamin B 12) 27 29 26 .622 

Digitalis 18 18 19 .846 

Diuretics 55 59 53 .330 

Laxatives 42 49 37 .070 

Levodopa 2 3 1 .168 

Levothyroxin 8 14 4 .006 

Neuroleptics 20 19 20 .786 

Blood tests, reference values 
b    

S-Haemoglobin, W 125-158 & M 132-168 g/l     
(n=197) c 126.8 ± 13.6 127.4 ± 13.1 126.4 ± 14.0 .597 

S-Sodium, 134-148 mmol/l (n=194) c 140.1 ± 2.2 141.2 ± 2.1 140.8 ± 2.2 .248 

S-Potassium, 3.4-5.0 mmol/l (n=194) c 4.2 ± 0.4 4.2 ± 0.4 4.2 ± 0.4 .680 

S-Ca-corr, 2.1-2.6 mmol/l (n=191) c 2.3 ± 0.1 2.3 ± 0.1 2.3 ± 0.1 .338 

S-Albumin, W 24-44 g/l & M 35-45 (n=195) c 39.8 ± 3.7 39.5 ± 3.4 40.0 ± 3.9 .383 

S-Creatinine, W 48-94 & M 58-109 umol/l     
(n=194) c 93.6 ± 34.2 95.4 ± 32.5 92.3 ± 35.5 .529 

S-B 12, 96-568 pmol/l (n=191) c 454.4 ± 320.1 497.9 ± 351.5 422.4 ± 292.3 .107 

S-Folic acid, 3.4-47 nmol/l (n=191) c 18.8 ± 15.4 21.2 ± 17.1 17.0 ± 13.9 .068 

P-Homocysteine, <15 umol/l (n=188) c 17.1 ± 6.2 17.3 ± 6.3 17.1 ± 6.1 .825 

S-TSH, 0.28-4.5 mU/l (n=190) c 1.7 ± 1.6 1.9 ± 2.1 1.4 ± 1.0 .045 

S-Free T3, 2.5-5.3 pmol/l (n=189) c 3.3 ± 0.7 3.2 ± 0.7 3.3 ± 0.7 .150 

S-Free T4, 11.1-21.4 pmol/l (n=191) c 14.7 ± 3.0 15.0 ± 3.4 14.4 ± 2.5 .176 
a P-values refer to differences between people who did and did not fall. 
b Reference values and units for each blood test are given, in some cases separately for women (W) and 
men (M). 
c Valid cases are given in brackets for variables with less than 220 valid cases. 
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In a Cox regression analysis P-ADL-dependent but not bedridden, thyroid 
disorders, treatment with SSRIs and occurrence of fall/s the preceding year were 
significantly associated with time to first fall, Table 15. The model was adjusted for 
age and sex. When the Cox regression analysis was compared between ordinary and 
institutional housing, somewhat different patterns emerged. ADL was the only 
variable that was significant in both models, but thyroid disorders and fall/s in the 
preceding year followed similar patterns in both models. In those living in ordinary 
housing, the highest HR of 6.758 was seen for participants who were dependent in 
P-ADL but not bedridden. For participants in institutional housing, treatment with 
SSRIs had the highest HR of 2.480. 

As seen in Table 14, S-TSH levels were also higher, and treatment with 
levothyroxin was more common among people who did fall than among those who 
did not fall, but those variables did not qualify for the final Cox regression model, 
as the variable thyroid disorders did. The variable treatment with SSRIs (p=.001), 
was chosen in the Cox regression model instead of the diagnosis of depression, 
because depression did not reach statistical significance in the Cox regression model 
even if it replaced SSRIs (data not shown).  
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MORALE AND FACTORS ASSOCIATED WITH MORALE

Of 238 people interviewed, 84% answered the PGCMS. Three out of four had 
middle range or high morale. The median total PGCMS score was 12, Table 16. 
The 85-year-olds had a median score of 13 and the two older age groups had a 
median of 11.  

TABLE 16. PGCMS scores, presented in median scores and interquartile ranges, 
(IQR), giving first and third quartiles in brackets (Q1-Q3), and proportions in % of 
participants with different ranges of morale. Figures for women, men and total 
sample are weighted. 
 85-year-

olds
n=86

90-year-
olds
n=73

95-year-
olds
n=40

Women 
n=144

Men
n=55

Total
n=199

Total PGCMS  13 11 11 12 13 12 
scores (10-14) (9-13) (9-14) (10-14) (10-14) (10-14) 

High morale       
(scores 17-13) 51 36 33 43 50 45 

Middle-range 
morale 

      

(scores 12-10) 30 33 43 33 31 33 

Low morale       
(scores 9-0) 19 32 25 24 19 23 

Participants living in ordinary housing, not feeling lonely, not having depression, 
and with self-rated good to excellent health had significantly higher PGCMS scores, 
all p<.001, Table 17. Higher scores were also seen in participants who, for example, 
felt secure at home, were able to perform three chair stands, walk outdoors 
independently or had had a previous stroke. The closest correlations with high 
PGCMS scores were low GDS scores, high MNA, MMSE and FES(S) scores, as 
well as a low number of symptoms and prescribed drugs, all p<.001, Table 18.



RESULTS

- 56 -

TABLE 17. PGCMS scores for participants with and without specific characteristics. 
Figures are not weighted. 
Variable Yes,  

n
PGCMS,

mean ± SD 
No,
n

PGCMS,
mean ± SD 

P

Social factors     
Female sex 144 11.3 ± 3.1 55 11.7 ± 3.3 .507 

Living in ordinary housing 131 12.0 ± 3.0 68 10.3 ± 3.1 <.001 

Living alone 171 11.4 ± 3.2 28 12.0 ± 2.9 .337 

Marital status – single 173 11.3 ± 3.2 26 12.3 ± 2.7 .129 

Education, 0-5 years 14 10.8 ± 2.9 184 11.5 ± 3.2 .434 

Having children alive 169 11.3 ± 3.1 30 12.1 ± 3.2 .187 

Feeling lonely (n=198) a 100 10.3 ± 3.4 98 12.5 ± 2.5 <.001 

Feeling secure at home       
(n=196) a 187 11.6 ± 3.1 9 8.3 ± 3.1 .002 

Functional factors      
Able to perform 3 chair      
stands 135 11.9 ± 3.0 64 10.5 ± 3.2 .004 

Able to walk 2.4 meters 183 11.6 ± 3.1 16 10.0 ± 3.3 .058 

Walk outdoors      
independently 124 11.9 ± 3.1 75 10.7 ± 3.2 .013 

Fall the preceding year 90 11.0 ± 3.0 109 11.8 ± 3.2 .087 

Reading vision      
impairment (n=198) a 35 10.5 ± 3.0 163 11.6 ± 3.2 .061 

Distance vision      
impairment (n=198) a 52 10.6 ± 3.0 146 11.7 ± 3.2 .036 

Hearing impairment 40 11.1 ± 2.9 159 11.5 ± 3.2 .424 

Medical factors      
Diagnoses      
Previous stroke 42 12.3 ± 2.7 157 11.2 ± 3.2 .037 

Depression 45 9.2 ± 3.1 154 12.1 ± 2.9 <.001 

Dementia 39 10.7 ± 3.4 160 11.6 ± 3.1 .129 

Diabetes 23 9.9 ± 3.6 176 11.6 ± 3.0 .014 

Heart failure 44 10.5 ± 2.8 155 11.7 ± 3.2 .022 

Health      
Better health than age       
peers (n=197) a 97 12.1 ± 2.9 100 10.8 ± 3.3 .004 

Self-rated excellent to       
good health (n=176) a 86 12.5 ± 3.1 90 10.6 ± 3.0 <.001 

a Valid cases are given in brackets when valid cases are less than 199. 
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TABLE 18. Factors associated with PGCMS scores. Figures are not weighted. 
Variable Correlation 

(Pearson) 
P

Age -.154 .030 

Functional factors 
FES(S) score .270 <.001 

Barthel Index of ADL .214 .002 

Berg Balance Scale score .200 .006 

Medical factors 
Number of drugs -.278 <.001 

Number of symptoms -.414 <.001 

MMSE score .255 <.001 

MNA score .338 <.001 

GDS-15 score -.656 <.001 

The final regression model is presented in Table 19. GDS score, type of housing, 
previous stroke, feeling lonely and number of symptoms, adjusted for age group 
and sex, explained the variation of PGCMS scores with an adjusted R square of 
.493. The interaction tests showed that participants who had suffered a stroke had 
higher PGCMS scores if they still lived in ordinary housing, as opposed to 
institutional care (PGCMS mean scores ± SD 13.42 ± 2.50 versus 10.56 ± 2.13, p
=<.001).

TABLE 19. Multiple regression model of factors associated with total PGCMS 
scores. Results presented in beta-value (B). Figures are not weighted, but adjusted 
for age group.
Variable B 95% CI for B P

(constant) 14.541   

GDS-15 score -.660 -.810 – -.511 <.001 

Living in ordinary housing a 1.067 .298 – 1.835 .007 

Previous stroke a 1.055 .261 – 1.848 .009 

Feeling lonely -.855 -1.551 – -.160 .016 

Number of symptoms -.124 -.229 – -.019 .020 

Sex -.386 -1.109 – .337  .294 

Age group -.072 -.547 – .404 .767 

Model adjusted R square .493 
a Interaction. Participants with previous stroke living in ordinary housing had higher PGCMS 
scores 
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Because GDS score had the highest statistical significance in the regression model, 
additional analyses were made regarding the relationship between depression and 
treatment with antidepressants. Participants prescribed antidepressants for 
depression (n=29) had lower GDS scores (mean ± SD 5.03 ± 2.53 versus 7.56 ± 
2.63 p=.003) and higher PGCMS scores (9.90 ± 3.00 versus 8.00 ± 3.03, p =.050) 
than the untreated depressed participants (n=16). Those who were regarded as 
responding to the treatment (GDS scores ≤4, n=17) had higher PGCMS scores 
(11.06 ± 2.82 versus 8.25 ± 2.53, p =.010) than those whose treatment was not 
successful (GDS scores ≥5, n=12). Additional analyses were also made comparing 
participants with a previous stroke and those without. There were no differences 
between the groups either for diagnosed depression (21% and 23% respectively, p
=.836), or GDS scores (3.9 ± 2.2 versus 3.9 ± 2.6 p =.906). 



DISCUSSION

- 59 - 

DISCUSSION

very person is unique, this is particularly true of the very old people. They 
have lived a long life, and have adapted to both personal changes during its 

course, and various changes in their society and environment. There are also large 
individual variations in biological ageing, on account of e.g. genetic and functional 
differences. When meeting a very old person, as a caregiver for example, it is 
important to see the person in their own context. What kind of life have they lived, 
with whom have they lived and what did they like to do? We cannot treat everyone 
the same, we have to adjust and adapt the treatment for each person. Of course, 
there should also be general strategies, that is how most healthcare system works, 
but it is important to remember that a person with many diagnoses and taking many 
drugs might still feel they are very healthy.  

The very old people in this northern population have more depression, 
hypertension and hip fractures, as well as a higher consumption of drugs than 
comparable, more southern populations. In general, younger participants in the 
present study had lower rates of diagnoses and prescribed drugs, were less 
dependent in ADL and other functional variables than older participants, and men 
had lower rates of diagnoses and reported symptoms than women. However, there 
were no age or sex differences in self-rated health or morale. These results support 
previous studies that demonstrate wide variations in health status and living 
conditions among very old people.

There was a wide range of physical ability in these very old people, especially in 
women, where an age-related decline was seen. The results also demonstrate that 
men had greater physical ability than women. The BBS had no floor or ceiling 
effects in the present sample. In contrast, a large proportion were not able to 
perform the gait speed and chair stands tests, resulting in a floor effect for the 
timed performances, especially in women.  

Falls and fractures are major public health problems in very old people. One out of 
four had earlier had a hip fracture, and half the participants reported they had fallen 
the preceding year. From the results of the prospective follow-up for falls in the 
present study, every seventh participant and every third one of the people who fell 
would suffer a fracture over a period of one year. The independent explanatory risk 
factors for time to first fall in this sample of very old people were P-ADL-

E
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dependent but not bedridden, thyroid disorders, treatment with SSRIs and the 
occurrence of fall/s in the preceding year. 

In this thesis, the morale of very old people was found to be rather high, with 
similar scores among age groups and sexes. The GDS score together with a 
previous stroke, type of housing, feeling lonely and number of symptoms, adjusted 
for age group and sex explained 49.3% of the variance in PGCMS scores. The 
PGCMS seems to be applicable in assessing morale among very old people. The 
high response rate for the PGCMS and the strong associations with self-rated 
health and depression support the recommendation by the British Geriatric Society 
that this scale should be used in assessment of subjective well-being in older people 
128.

HEALTH STATUS AND LIVING CONDITIONS

The present study shows a higher prevalence of both diagnosed depression and 
depressive symptoms than reported in other studies 139-141. Participants with 
diagnosed depression in the present study included both those not previously 
diagnosed or treated, and those undergoing treatment. About half of those 
prescribed antidepressants in the present sample scored five or more on the GDS-
15, which may indicate unsuccessful treatment 142. Another study evaluated the 
GDS-15 and found high sensitivity and specificity for diagnosed depression in a 
general population of very old people 143. However, a comparison of different 
diagnoses with those given in other studies may be misleading, as the diagnoses 
were applied differently.

In this study, the diagnosis of hypertension was determined after evaluation of 
current treatment, documented diagnosis, and blood pressure. The blood pressure 
for diagnosing hypertension in the present study was ≥160/95, which is higher than 
that recommended by the WHO (≥140/90). This indicates a higher specificity of 
hypertension in the present study. Other studies have used different combinations 
of these methods, or diagnosed hypertension according to ICD-9. However, the 
specific figures for each method were all higher in this study than have previously 
been reported 14, 15, 74.

Hip fractures seem to be more common in this northern, older population than in 
studies from southern Sweden 64, 67, and most probably also in other populations, 
because Sweden has one of the highest incidence rates of hip fractures in the world 
144, 145. Two contributing factors for osteoporosis in particular, might be climate, 
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hereditary and nutritional factors 144, 145, e.g. high intake of vitamin A 146. Half the 
participants walked outdoors independently but, even with help, only one-third in 
the oldest age group had been outdoors in the preceding week. Not going outdoors 
also leads to vitamin D deficit, which increases osteoporosis 144, 145. The long winter 
may explain some of the low figures for being outdoors and the high fracture rate, 
especially in the oldest age groups. The cold climate has also been suggested as one 
explanatory factor of the previously shown high prevalence of cardiovascular 
diseases 99.

Fewer participants in the present study had no drug treatment at all compared with 
subjects in other studies 17, 25, 28, 147. They were also prescribed a larger number of 
different drugs 25, 148, particularly diuretics, analgesics and laxatives 11, 147, 148. The 
high number of prescribed drugs may reflect the high prevalence, for example, of 
hypertension and treatment of symptoms related to depression.  

Malnutrition is a serious health problem among old and very old people. Almost 
half the participants were either at risk of malnutrition, or were malnourished 
according to the cut-off scores for the MNA scale. The proportion of malnourished 
subjects was lower than in old people in residential care 149, but higher than in old 
people living at home 119. This may indicate that the present sample had similar 
figures to those found in other studies and that malnutrition is as common problem 
in several other countries 150-152.

Similar figures for self-rated health as younger old people have been reported in 
older age groups, despite higher rates of diagnoses and functional disabilities 11, 29, 32.
It has been suggested that old people adapt to a decline in their health and 
functional performance with increasing age 32, perhaps for the same reasons as 
affected morale, which did not differ among age or sex groups in the present study.  

REFERENCE VALUES FOR PHYSICAL ABILITY

Significant declines in the ability to perform the gait speed and chair stands tests could 
be seen with increasing age among all age groups in women (but not in men), as 
well as between women and men in the two oldest age groups. The timed performances
of these tests showed large variations within all age groups among both women and 
men, but few significant differences between groups. The BBS could be used for 
assessment of balance for the great majority, even in the oldest age group. There 
were also wide ranges for BBS scores within most age groups. The BBS scores 
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declined significantly with increasing age among all age groups in women, but not in 
men.

Performing physical ability tests in a total population of advanced years, with 
participants living in both institutions and ordinary housing (where there is limited 
space and equipment), requires tests that are easy to administer and that are suitable 
for high as well as for low performers. Ceiling and floor effects are important 
factors to consider. In the present study, most participants (88%) achieved a score 
on the BBS, and participants not able to perform the BBS were in general people 
with severe cognitive impairment who did not understand the instructions. There 
were no problems with either ceiling or floor effects for the BBS in the present 
sample. However, a large proportion, particularly in the oldest age groups, was 
unable to perform the gait speed and especially the chair stands tests, and thus the 
timed performances of these tests have an obvious floor effect. This limits their 
value for use in certain groups of very old people. In the present study, we 
approached this problem by presenting the results of the chair stands tests both as 
the proportion able to perform the tests as well as their median timed performance. 
Three repetitions was chosen instead of the more commonly used test of five 
repetitions 45 in order not to tire the participants out, and because as many as 
possible should receive a timed result. In this way the floor effect was reduced. To 
further reduce the floor effect of the chair stands test, and to include both high and 
low performers in a single outcome, one could use the 30-second chair stands test 
108 with number of completed chair stands as the result. Then it would be possible 
for all participants to obtain a score for the same unit. However, it is possible that 
the 30-second chair stands test might not be sensitive to changes over time, 
especially among the low performers. 

In older people, there are great variations in health status, and when presenting data 
about physical ability it is, therefore, important to define to which population these 
values refer. The data in the present study are based on a population-based sample 
and presented in age and sex groups. If only healthy very old people had been 
included, it would have resulted in a very small group, and would be non-
representative for the age group as a whole. Including all people in certain age 
groups is in accordance with the definition of “reference values” as a Medical 
Subject Heading (MeSH) term: “the range of frequency distribution of a 
measurement in a population that has not been selected for the presence of disease 
or abnormality” 153.

There are few studies including population-based samples of very old people in 
which physical ability has been investigated 9, 29, 76, and to our knowledge none 
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where the aim has been to present age- and sex-related performance of the 
measures included in this study. In addition, different methods for assessment, 
administration of measures, and presentations of data make it difficult to compare 
the results among the studies. It was, however, possible to some extent to compare 
the results from the present study with one previous population-based study, the 
Danish 1905 Cohort Survey 29. The 90-year-old women and men in the present 
study walked somewhat more slowly (mean speed for women 0.44 vs. 0.52 m/s, 
and men 0.56 vs. 0.64 m/s) in the usual gait speed test. There was a similar 
proportion of women, but a higher proportion of men performing the test (women 
74% vs. 77%, and men 95% vs. 79%) compared to the Danish 92-93-year-olds 29.
When different subgroups of participants were compared with other studies, it was 
found that participants living in ordinary dwellings as well as in institutions showed 
similar results as in other studies for the usual gait speed test, regarding both the 
ability to perform the test 45, and the timed performance 112, 116. The only study that 
presents data on BBS scores in very old people included a selection of 80-89-year-
old people living in ordinary dwellings and independent of walking devices and, not 
surprisingly, they had higher scores than our 85-year-olds living in ordinary housing 
(mean  SD for women 47  8 vs. 50  3, and men 40  16 vs. 53  2) 114.
Participants with lower MMSE scores had less physical ability in the present study, 
which is in accordance with previous findings for participants living both in the 
community and institutions 76, 105, 115. A larger proportion of participants who were 
independent in ADL were able to perform the chair stands and gait tests in the 
present study, which is in accordance with the Danish 1905 Cohort Survey 29.

It has been earlier shown that older men as a group have greater physical ability 
than older women 9, 29, 45, 65, 106, 112, 113, 154. One explanation might be that older 
women with severe disabilities have a longer survival time than men 155. Such 
findings are also reflected in this study, where the men seem to be a highly selected 
group of survivors. This can be seen both in their characteristics, where men had 
lower prevalence’s of diseases, were less dependent in ADL, and had better 
nutrition and cognition than women, as well as in the results of the measurements 
of physical ability. A larger proportion of men than women in the higher age groups 
performed the physical ability tests. In addition, the results were more similar 
among age groups in men than in women. Since the analysis of the drop-outs 
showed that they did not differ regarding age, sex, or housing, we have reason to 
believe that the physical ability of our sample is representative of the very old 
population in northern Sweden. Since similar results have been reported in other 
studies, it seems that our sample also accurately reflects the very old populations at 
least in the industrialized countries. 
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FALLS AND PREDISPOSING FACTORS FOR FALLS

The independent explanatory risk factors for time to first fall in this sample of very 
old people were P-ADL-dependent but not bedridden, thyroid disorders, treatment 
with SSRIs and occurrence of fall/s in the preceding year. We have previously 
found that treatment with levothyroxin was significantly associated with falls in a 
sample of older people in geriatric care settings 80. In addition, to our knowledge, 
thyroid disorders have only been reported as a fall risk factor in one earlier study 82.
That study included 59- to 84-year-old women living in the community, and a 
history of high thyroid was associated with falls, but not S-TSH levels. In the 
present study, we therefore wanted to study thyroid disorders as well as treatment 
with levothyroxin and levels of S-TSH. We found that both treatment with 
levothyroxin and S-TSH levels were significantly associated with falls in the 
univariate analyses, which might indicate a possible functional mechanism 
explaining the association between falls and thyroid disorders. Participants who fell 
had significantly higher S-TSH levels which might indicate an under-substitution of 
their thyroid function. Thyroid hormone levels can influence e.g. heart rate, blood 
pressure, blood volume, physical ability and cognition and might thus increase the 
fall risk 156.

The variable with the highest HR of all risk factors in the total sample, P-ADL-
dependent but not bedridden, did also have the highest HR among those living in 
ordinary housing, but was not significant in those in institutional housing. In 
institutional housing, the highest HR was seen for treatment with SSRIs, which is in 
accordance with earlier research 54, 80, 81. One might speculate that the environment 
is more adjusted in institutional housing and precipitating factors, such as infections 
and drug side effects, are more important there than in ordinary housing. In 
addition, the great majority of participants living in institutions were dependent in 
P-ADL. Fall prevention programs with exercise as a single intervention have not 
been successful in those living in institutional housing 157, 158, but have been very 
successful in those in ordinary housing 159. In residential care facilities, a 
multifactorial fall prevention program focusing on both predisposing and 
precipitating fall risk factors significantly reduced both falls and hip fractures 160.

This is the first study with a follow-up for falls in a population-based sample of 
three different age groups of very old people, analyzed as one group, regardless of 
age, sex and housing. Only two studies have previously investigated falls in 
population-based samples of very old people 47, 77, and one has studied very old 
people living in ordinary housing 51. Bootsma-van der Wiel et al. studied a group of 
85-year-olds in Leiden, in the Netherlands, for one year 77, and Luukinen et al. 
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studied people aged 70+ in northern Finland, with results presented after both one 
47 and two years 58 of follow up, and for different age groups. Lehtola et al. studied 
people living in ordinary housing aged 85+ for two years, also in northern Finland 
51. A proportion of people who did fall similar to that in the present study was 
found 77, although the participants in that study were younger, and one might have 
expected lower figures. In the present study, the fall incidence rates were almost 
twice those found earlier in the age group 85+, 2.17 falls per PY compared to 1.17 
47. The present study also showed higher figures among both those living in 
ordinary housing, 1.42 falls per PY compared to 0.88 47 and 1.04 51, as well as those 
living in institutions aged 85+, 3.25 falls per PY compared to 1.64 47.

Among participants living in ordinary housing, men had a fall risk almost three 
times higher than women in the present study. This was somewhat inconsistent 
compared to earlier research which reports that women living in ordinary housing 
fall more than men 47, 51, but men living in institutions tend to fall more than 
women 47. These studies also have reported that sex differences in fall incidence 
seemed to disappear with advanced age 47, 51.

Regarding injuries and fractures, the present study showed figures that were more 
than double those of the two-year follow-up study by Luukinen et al 58, with injury 
incidence rates (including fractures) for participants living in institutions of 1.22 per 
PY vs. 0.47, and 0.57 vs. 0.22 for participants living in ordinary housing. However, 
these are figures for the age group 85+ compared to 70+, which might partially 
explain the large differences. Participants living in ordinary housing aged 85+ in the 
study by Lehtola et al 51 had similar figures for major injuries and fractures, 0.07 
major injuries and 0.09 fractures per PY compared to the present study’s figures for 
such participants of 0.07 and 0.11 respectively. There were higher fracture rates in 
the present study than in the study by Bootsma-van der Wiel et al 77, 7% and 3% 
respectively. The participants in the present study were older and probably frailer, 
and Sweden has one of the highest figures in the world for osteoporotic fractures, 
and it also increases with age 145. The present study confirms earlier findings that 
fractures are twice as common in institutional than ordinary housing 58, and that 
about 10% of the falls result in major injuries 46, 50, 57-59. The higher fracture rate in 
institutions in the present study was due to a higher fall incidence rate, because the 
proportion of injurious falls did not differ between the various types of housing. 
The high proportion could also indicate an underreporting of falls, which might be 
because of the shame of falling, but we had a very thorough follow-up, which was 
more frequent than in the earlier studies mentioned that included very old people 47, 

51, 77.
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MORALE AND FACTORS ASSOCIATED WITH MORALE

The concept of morale is often described as one aspect of well-being together with 
e.g. life satisfaction 83, 85. The PGCMS is described in various studies as measuring 
e.g. subjective or psychological well-being or quality of life 83, 84, 87, 91, 92, 94-96, 98, 128, 161, 

162, and has been found to include both positive and negative affect 83. In this study, 
Lawton’s definition of morale was chosen, as well as to view the PGCMS as 
measuring morale.

The total PGCMS mean score in this population-based study of very old people 
was as high as in studies including younger participants with specific diseases and 
disabilities 87, 90, 91, 94, 95, 97, 98. One of the two strongest explanatory factor for the 
variation in PGCMS scores was the GDS scores. In the regression model, the GDS 
scores had a more significant impact on morale than diagnosed depression. For the 
purpose of the present study, we find the GDS a better choice because it measures 
current depressive symptoms, while diagnosed depression includes people both 
with and without medical treatment. Differences in GDS and PGCMS scores were 
seen between the untreated and the treated depressed groups. We used GDS scores 
of ≥5 as the cut-off point for successful treatment of depression, and as mentioned 
earlier, another study among very old people has confirmed a high sensitivity and 
specificity for the GDS-15 for diagnosing depression 143. There was a strong 
correlation between PGCMS and GDS scores, r=.656, but the scales measure 
different aspects of the persons’ well- or ill-being and, in accordance with other 
studies 83, 98, we think that it is valuable to use both morale and depression scales. 
Also, in accordance with Coleman et al. 98, we speculate that high scores on the 
GDS are a better prediction of low morale than low PGCMS scores are of 
depressed mood. 

One surprising finding was that participants who had previously suffered a stroke 
and still lived in ordinary housing had a higher morale than those without an earlier 
stroke. This was in contrast to the findings by Clarke et al., that people living in the 
community (mean age 76) who had previously had a stroke had lower psychological 
well-being than those who had not 163. It has previously been shown that 55% of 
patients with severe consequences after stroke were depressed three years after 
discharge and depression had the strongest association with low PGCMS scores 91.
In the present study, participants with an earlier stroke were no more depressed 
than the others. What one should consider in this study is that the participants had 
suffered from a stroke at some time in their lives; there was no time limit. They 
might have changed their perspectives on life, or perhaps only those with high 
morale successfully survive a stroke. On the other hand, successful rehabilitation 
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after stroke, resulting in returning home, might contribute to high morale. Few 
other diagnosed diseases were related to morale scores in univariate analyses and 
none of them remained in the final regression model. In contrast, a large number of 
physical and psychological symptoms correlated with low morale, which is also in 
accordance with another study 96.

Living in ordinary housing and not feeling lonely were the two social factors that 
most strongly associated with high PGCMS scores. The reasons might have been 
that the participants were not content with their institutional care, or maybe did 
people with low morale give up at home and move to institutions. Another 
contributory circumstance may be the loss of friendship a person might experience 
when they move from the neighbourhood, and that the staff at the institutions 
cannot fill this gap. Our experience is that although many participants lived alone, 
they said that they did not feel lonely. Feeling lonely was not surprisingly a factor 
strongly associated with low morale, when lonely dissatisfaction is a subscale of the 
PGCMS. Loneliness has been shown earlier to be related to low morale 88, 89.

The scores for the Barthel ADL Index, BBS, FES(S), MNA and the ability to 
perform three chair stands and walking independently outdoors, were all 
significantly associated with PGCMS scores in univariate analyses, although they did 
not qualify for the final regression model. Since various aspects of physical ability 
did not remain in the final regression model, our interpretation is that physical 
ability might be of minor importance for morale among very old people. Previous 
studies have shown the importance of physical ability, and Singh et al. 93 reported 
improvements in morale and long-term antidepressant effects after a 20-week 
exercise programme in people aged 60-84 years. Both fear of falling and poor 
nutrition have been found to reduce health-related quality of life 164, 165, but no 
previous studies have been done in relation to morale. 

ETHICAL CONSIDERATIONS

The very old includes groups of frail people who suffer from dementia and other 
diagnoses, and in a population-based study it is important that everyone is selected 
for participation. Due to the development of knowledge, it would be unfair not to 
include all eligible participants in the study, and it is not ethically defensible not to 
develop knowledge about e.g. people with dementia. During the recruitment for 
this study, informed consent was given by participants themselves and in cases of 
cognitive impairment by their next-of-kins confirming the wish of the participant. 
During the home visits, much effort was made to create an atmosphere in which 
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participants felt comfortable and able to express their experiences and feelings. The 
home visits were never longer than two hours, in order not to tire the participants 
out. The participants could discontinue the home visit at any time, and the 
investigator was especially sensitive to people with dementia showing signs of 
unwillingness to continue by words or body language. Participants with assessments 
indicating undiagnosed conditions were also either offered further assessments by 
specialists in Geriatric Medicine or were referred for further assessments and 
treatments.

METHODOLOGICAL CONSIDERATIONS

STUDY POPULATION AND DATA COLLECTION

Three separate age groups selected from the population aged 85 years and older 
were studied, with different selection criteria for each age group. These groups were 
chosen in order to have similar sized age groups among very old people, to be able 
to make comparisons and to avoid type II errors. Data collection was performed 
over a period of 18 months, and some eligible participants died before they could 
be asked to participate. The positive aspects of the long data collection period were 
that only six investigators were involved in collecting all the data (two geriatricians, 
two medical students, one nurse and one physiotherapist) and they followed a strict 
protocol during home visits. The investigators were trained in the use of the scales 
and assessments employed and went to some of the home visits together so that the 
assessments would agree. The oldest participants were assessed first, to minimize 
the risk of them dying before the assessments could be completed. Eligible 
participants were also asked to participate regardless of housing, cognitive level, or 
chronic diagnoses. We did not use certain cut-off scores on the MMSE when 
deciding what questions, scales and ratings participants would respond to. Instead, 
the investigator made a subjective judgement of the participants’ ability to give 
reliable answers, and the median MMSE score was 25 for participants answering the 
GDS, PGCMS, self-rated health question from MNA and the symptom 
questionnaire. It has previously been shown that the cognitively impaired are able to 
rate both their quality of life and morale 90, 166, and that old people with MMSE 
scores ≥10 were able to understand instructions and attend a high-intensity 
functional exercise program 167.

The follow-up for falls was very thorough, with both fall calendars and telephone 
calls for participants living in ordinary housing. We had to rely, however, on the 
ability of participants living in ordinary housing to remember the actual fall event, 
which is a common problem in fall research 168, but we did the follow-up as 
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carefully and comprehensively as possible. The follow-up was only for six months, 
which increases the possibilities of the baseline data being accurate for the total 
follow-up period, especially for this old and frail population. Another study, 
including older people in residential care, reported that prediction of falls seemed 
better for the first six months than for twelve months after baseline assessment 169.

PARTICIPATION RATE

The participation rate was similar to that in several other studies 12, 16, 19, 25, 30, 36, 147,
and higher than in some 17, 27, 28. Non-responders were younger, more often married 
and living in ordinary housing than participants and therefore, the prevalence of 
certain diagnoses and ADL dependency may be somewhat overestimated for this 
population thus they must be interpreted with some caution. There have also been 
more ordinary living people among non-responders in other studies 17, 21, but the 
non-responders have also been older 21, 27, and have included larger proportions of 
women 29, 170. The present study population had an even higher proportion of 
women (75%) compared with other samples from Europe and the United States 21,

25, 26, 36, 171, 172. The response rates in this study differ regarding questions and scales. 
A larger proportion of the older age groups and women were too ill or cognitively 
impaired to answer certain questions. The fact that more people living in 
institutions participated in the follow-up for falls was probably a consequence of 
the two different procedures of data collection. The participants living in ordinary 
housing had to be active in the follow-up and refused to participate more often 
than the participants living in institutions, who did not have to be active in the 
follow-up, in contrast, their ward charts and fall reports were reviewed.

STATISTICAL CONSIDERATIONS

When weighting the sample, in order to obtain a more correct interpretation of the 
results, there might be an overrepresentation of 85-year-old women who were 
somewhat healthier than the older age groups. This resulted in fewer significant 
differences between the sexes compared with un-weighted data, and somewhat 
lower prevalences for the total sample. One might, however, speculate that there is 
an increased specificity in those items with significant differences. In this thesis, 
there are multiple comparisons, and some significant differences might have 
occurred as a result of this. Also, some significant differences may be absent 
because of small subgroup sizes. Interpretations of the results have to be made with 
caution and respect for the sampling procedure. One general problem in research 
including very old people is that fewer men than women remain alive, especially in 
the oldest age groups. In the present study, this resulted in a very low proportion of 
men aged ≥95 years, and these results have to be interpreted with caution. 
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CLINICAL IMPLICATIONS

The very old people included in this thesis demonstrated a great variety of health. 
Although many people were healthy and satisfied with life, many serious health 
problems were presented. For example, participants were on average experiencing 
six symptoms each and were prescribed more than six drugs, which make 
assessment, treatment and rehabilitation more complicated for healthcare 
professionals. An important aspect in the care of older people is, therefore, to see 
the individual person beyond the age and the diagnoses, and not assume one knows 
how an older person “should” feel, behave or be motivated to do things simply 
because of their age. From a physiotherapist’s point of view, we have an important 
role in the care of very old people, as many of their symptoms are common in the 
practice of physical therapy (pain in the legs, backache, difficulties in walking and 
joint problems).  

Depression and hypertension are two major health issues among the very old. Many 
participants in this thesis had also been previously undiagnosed and/or 
unsuccessfully treated for both depression and hypertension. One explanation 
might be that the very old have special needs, demanding different treatments for 
depression and that physicians have used higher cut-off values for blood pressure 
than in younger people. Another very serious health problem among the very old, 
especially in Sweden, is hip fractures. There was a high prevalence of hip fractures 
in the present sample and several participants suffered new fractures during the 
follow-up for falls. 

Data from this thesis provide valuable reference values of physical ability in the 
oldest age groups for commonly used clinical measurements. This study supports 
the belief that the very old form a very heterogenic group, and are not necessarily 
low performers because of their high age. It is important for the policy makers and 
clinicians to gain insight into the wide range of physical performances in the highest 
age groups, for reasons e.g. of planning and goal setting, and to avoid ageism.

Methods for assessing physical ability are chosen from different points of view. 
One view is how well the measurement can be performed by high as well as low 
performers. This study shows that the BBS had no floor or ceiling effects in the 
present sample and seems applicable to the very old, except for people with severe 
dementia. In contrast, the timed gait speed and chair stands tests resulted in a floor 
effect and might be of limited use in certain groups of very old people. 
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For very old people living in ordinary housing, it is important that both staff and 
the very old people themselves, who are dependent in P-ADL, become more aware 
of the increased risk of falling and take fall preventive actions that are individually 
tailored. Physiotherapists have an important role to play in improving, maintaining, 
and delaying a decline in ADL function, balance, gait and other physical abilities. 
Regarding very old people living in institutions, there is probably a more complex 
combination of fall risk factors, but two possible interventions are going through 
their medications thoroughly, and finding alternatives to the SSRIs. There is also a 
need for optimized therapy for thyroid disorder, since it was a fall risk factor, and 
some of the participants who did fall might not have received enough substitution 
therapy.

Since the participants had a high fracture risk, and hip fracture is the most common 
serious injury after falls, hip protectors could be used by very old people. To 
enhance the use of hip protectors, they need to be more easily available for older 
people to have a look at and to try on, possibly through a physiotherapist, general 
practitioner or at the local pharmacy. Interventions to prevent osteoporosis and 
fractures among the very old should also include optimization of nutrition and 
assessment and treatment for e.g. calcium and vitamin D deficiencies. 

Although this is a cross-sectional study, it provides ideas for how to influence the 
factors associated with low morale in the present study. It seems reasonable to 
assume that successful treatment of depression is the most important strategy for 
improving morale in very old people, and this study shows that depression is poorly 
treated among the very old. Furthermore, feelings of loneliness may be influenced 
by arranging social activities that even those with physical and cognitive 
impairments can join in. It may also be important for morale to give people the 
choice and the possibility of living in ordinary housing for as long as they want, 
which might be important for maintaining their social network. As a 
physiotherapist, one should remember that independence or a high level of physical 
performance might not be all that important for all very old people. It is therefore 
important to set the rehabilitation goals together with the individuals and to ask 
what is important for them.

IMPLICATIONS FOR FUTURE RESEARCH

The main goal for the research in old people is to improve their health, quality of 
life and care. The results from this thesis raise many research questions and ideas 
for future studies. Because this thesis is based on cross-sectional data (except for 
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the follow-up for falls), it would be very interesting to study many of these data 
over time, to find factors related to e.g. survival, health status, quality of life and 
independence in these age groups.

Future intervention studies that would be of great importance for old people should 
be focused on various treatment strategies for depression and on improving morale 
by means of e.g. exercise and social interventions, as well as individually tailored fall 
and injury prevention. It is widely known that physiotherapy interventions, such as 
exercise and pain-relieving interventions, have positive effects on physical ability 
and independence, as well as on treatment of depression in older people. However, 
neither population-based results nor results focused on the very old have been 
presented, and it is still not known how such interventions should be implemented 
in these very old people. Another important aspect of interventions is motivation 
for, and experiences of, interventions among the very old. Because of the 
heterogeneity of this group, it is of the utmost important to listen to the very old 
people, what they are interested in, motivated to do and what functions they want 
to improve, and then to adjust and individualize the interventions according to 
these aspects. 

Floor effects of the timed performances of the gait speed and chair stands tests 
were found in this thesis, thus it would be of great value to find alternatives to the 
tests or the way they are administrated. There is also a great need to measure 
reliability and validity for these physical ability tests in the highest age groups.

This thesis suggests that thyroid disorders with disturbed thyroid function might be 
an important fall risk factor that should be included in future fall prevention 
programs and in intervention studies. On the basis of our findings we would also 
suggest that it should be mandatory to register falls as a possible drug side effect in 
drug-treatment studies in old people. There were also high fracture rates in the 
present study, and studies combining both fall prevention and treatment of 
osteoporosis should be prioritized in future prevention and intervention studies in 
very old people.  The results of this thesis might indicate that different strategies for 
the prevention of falls and fractures are necessary in the very old. 

There were several sex differences in this thesis, for example men had better 
nutrition and more physical ability, fewer symptoms, were more independent, had 
had fewer fractures, but experienced more falls. More research is needed to 
understand these differences and future research should include larger groups of 
men than the present study, to gain a deeper understanding of these sex differences. 
The paradox of why women and older people rate their health as being as good as 
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that of men and younger people, despite a higher prevalence of disease and 
symptoms, also remains unknown and needs to be further studied.  

Further research is needed to find what salutogenetic factors have been important 
in allowing these very old people to cope with severe losses and functional decline, 
and still experience good health and high morale. How can these resources be 
strengthened to help more old people experience a good ageing? As a researcher, I 
think this is the most important challenge for future research in gerontology and 
geriatric medicine. 
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CONCLUSIONS

his thesis indicates that there are wide variations in health status and physical 
ability in this northern population of very old people. Falls and fractures are 

common and serious health problems. Morale seems to be high, despite a large 
proportion of the participants suffering from many diseases and functional decline. 

This very old northern population had very high rates of depression, 
hypertension, hip fracture, and were prescribed a large number of drugs 
compared with subjects in similar studies from more southerly latitudes.

Younger participants had lower rates of diagnoses and prescribed drugs and 
were less dependent in ADL and other functional variables than older 
participants, and men had lower rates of diagnoses and reported symptoms than 
women. However, there were no age or sex differences in self-rated health or 
morale, which were both rated as good. 

An age-related decline in physical ability was seen in women but not in men, 
who had greater physical ability than women. The BBS had no floor or ceiling 
effects in the present sample. In contrast, a large proportion were unable to 
perform the gait speed and chair stands tests resulting in a floor effect for the 
timed performances, especially in women. 

The most important risk factors for falls were being P-ADL-dependent but not 
bedridden, thyroid disorders, treatment with SSRIs and the occurrence of fall/s 
in the preceding year, thus these factors should be considered in fall prevention 
in very old people.

The morale of the very old able to respond the PGCMS was at least as high as 
that shown in previous studies for younger old people. The most important 
factors associated with high morale were the absence of depressive symptoms, 
living in ordinary housing, having previously had a stroke and yet still be living 
in ordinary housing, not feeling lonely and having few symptoms. The PGCMS 
seems applicable in the evaluation of morale among very old people. 

T
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