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ABSTRACT

The overall aim of this thesis was to increase knowledge about underlying causes and 
perioperative risk factors of Acute Confusional State (ACS) in elderly patients with a hip 
fracture and to investigate the effect of a multi-factorial intervention program in order to 
decrease the number of patients who develop ACS. The aim in paper I was to describe elderly 
patients with a hip fracture on the basis of the American Society of Anesthesiologists’ ASA 
classification system and to identify preoperative risk factors in relation to the postoperative
outcome measured up to 4-months after surgery. The aim in paper II was to identify
perioperative risk factors in relation to postoperative outcome up to 4-months after surgery. In 
paper III the aim was to critically examine the Organic Brain Syndrome (OBS) Scale using 
the criteria and guidelines formulated by the Scientific Advisory Committee of the Medical
Outcomes Trusts (SAC) for the evaluation of assessment instruments; and to investigate its 
relevance and suitability for use in various clinical settings. In paper IV the aim was to 
investigate whether an implementation of a multi-factorial intervention program including
prehospital, pre-, intra- and postoperative treatment and care can reduce the incidence of acute
ACS among elderly patients with a hip fracture, lucid at admission to hospital.
Design: In paper I and II a descriptive, cohort design was used, using data prospectively 
registered, and data retrospectively collected from medical records and nursing charts. The 
design used in study III was a two-stage strategy for identifying and reviewing scientific 
papers. In study IV a quasi-experimental, nonequivalent comparison group design was used. 
Results: In paper I risk factors for a poorer 4-month’s survival after hip fracture found were 
‘ASA-status 3 and 4’, ‘more extensive fractures’, ‘age 85’, ‘male sex’, and ‘dependency in 
living.’ Mortality within 4-months was significantly associated with ‘ASA status 3 and 4’, 
‘age 85 years’, ‘male sex’, ‘dementia diagnosis’, ‘Short Mental Status Questionnaire
(SPMSQ) score <8 correct answers’, ‘prescribed drugs 4’, ‘hemoglobin <100 g/L’,
‘creatinine >100 micromol/L’, ‘dependency in living’, ‘unable to walk alone’, and ‘fracture 
other than undisplaced intracapsular’. In paper II significant perioperative risk factors for a 
poorer recovery and survival after hip fracture were ‘oxygen saturation (SpO2) <90 %’,
‘fasting time 2 hours’, and ‘blood transfusion 1 unit ’. ‘SpO2<90 %’, and ‘blood 
transfusion 1’ unit were factors significantly associated with postoperative confusion, in-
hospital complications and/or death within 4-months after hip fracture. A ‘postoperative 
hemoglobin <100 g/L’ was also significantly associated with postoperative confusion and in-
hospital complications. In paper III the result showed that the OBS Scale in many aspects 
satisfies the requirements formulated by the SAC, but there is a need for additional 
evaluation, especially with regard to different forms of reliability, and the translation and 
adaptation to other languages. In paper IV the incidence of ACS was reduced by 64 % in the 
intervention group (29 of 131) compared to the control group (45 of 132) (p=0.031). Patients 
developing ACS had significantly higher levels of serious complications and 30-day mortality
compared to patients without ACS. 
Conclusion: The majority of elderly patients acutely admitted to hospital due to a fracture of
the hip suffers from increased morbidity. The incidence of complications is high in this
patient group It is of great importance that patients at risk of developing postoperative 
complications such as ACS are identified and treated promptly in order to prevent
development of complications. Patient’s baseline characteristics, such as high age, number of 
prescribed drugs, or functional status are not possible to have influence on. On the other hand, 
factors such as oxygen saturation in blood, anemia, fluid balance, pain, or the length of fasting 
time are possible to affect already at an early stage.
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ABBREVIATIONS

ACS Acute Confusional States, Delirium
A&E Acute and Emergency Unit
APA American Psychiatric Association 
ASA American Society of Anesthesiologists
CAM Confusion Assessment Method
CG Control Group
CRF Case report form 
DSM Diagnostic and Statistical Manual of Mental Disorders 
FRC Functional Residual Capacity 
GA General Anesthesia
IG Intervention Group
i.v. intravenous
LOS Length of Stay
MMSE Mini-Mental State Examination 
OBS scale The Organic Brain Syndrome (OBS) Scale 
POCD Postoperative Cognitive Dysfunction 
SA Spinal Anesthesia
SAC Scientific Advisory Committee of the Medical Outcomes Trust’s 
SAHFE Standardized Audit of Hip Fractures in Europe
SAP Systolic Arterial Pressure 
SPMSQ Short Portable Mental Status Questionnaire
SpO2 Percentage of Oxygen in blood (Oxygen Saturation) 
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INTRODUCTION

Old people in need of acute surgery and in connection with sickness are frequent in the
anesthesiological setting. The cause for surgery in elderly patients is often preceded by 
a gradual decline in functional abilities or in medical illness leading to acute 
impairment or in a fall (1 - 4). Often the time perspective for the preoperative 
optimization and preparation is short and the patient may arrive at the operating 
department in a poor condition. The stressful events signified by the illness or trauma, 
pain, admittance to hospital, long waiting time, surgery and anesthesia, often including 
respiratory and circulatory loading and poly-pharmacy, may put the elderly patient in 
an even worse condition postoperatively. The increased strain on an already frail 
elderly person frequently results in different complications such as Acute Confusional
State (ACS), leading to a delay in recovery, mobilization and rehabilitation, and also
implying a safety risk for the patient (5). Its physical and mental components are 
recognized as serious, painful and sometimes life-threatening problems. It is 
reasonable to assume that by implementation of preventive measures against ACS
would not only reduce the incidence of ACS but also the suffering for the individual,
the amount of care needed, and the morbidity and mortality.

BACKGROUND

Acute Confusional State (ACS) 

Acute Confusional State (ACS), delirium, in connection with acute illness in elderly 
patients undergoing orthopedic surgery or cardiac surgery, has been recognized as a 
serious and common care problem during the last decades. Despite a number of studies 
have been carried through in order to illuminate and prevent the phenomenon the 
number of elderly suffering is still high and is expected to increase as the number of 
elderly is increasing (6). Previous studies have estimated ACS to occur in 14 % to
63 % of elderly, hospitalized patients (7 - 12) (Table 1). Variability in incidence could 
be due to differences in design, the quality of the studies, patient selection, sample 
size, and different diagnostic criteria (13 - 15). ACS is associated with more intense 
nursing care (15 - 18) increased rates of postoperative complications, such as 
pneumonia, urinary tract infection, and pressure ulcer, and longer and more costly 
hospitalizations (7, 19 - 22). Furthermore, ACS is associated with decreased functional
capacity (23 - 27) and increased nursing home placements directly or after a few 
months following the acute care (28 - 32). Finally, ACS is connected with increased 
hospital mortality (20, 33, 34). Elderly patients with a hip fracture constitute a special 
group at risk of developing ACS postoperatively where factors as trauma, pain, 
operation and anesthesia as well as old age, the use of several drugs and infection are 
of importance (19).
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Table 1. Incidence of Acute Confusional State in elderly patients with hip fracture ( 65 years)
Study No. Age

(years)
ACS
(%)

Exclusion criteria

Berggren et al, 1987 57 65 + 44 Dementia, not fully lucid at admission
Gustafson Y et al., 1988 111 65 + 61 --
Magaziner et al., 1990 536 65 + 23 --
Gustafson Y et al., 1991 103 65 + 48*) --
Bowman, 1997 17 80 ± 7.5 47 --
Lundström et al., 1999 49 65 + 31*) --
Strömberg et al., 1999 116*)

107†)
65 + 26*)

29†)
Pathological HF, communication
difficulties, history of mental detoriation

Brauer et al., 2000 571 69 - 101 9.5 Patients fractured in hospital/ previously
fractured, bilateral HF, pathological HF 

Dolan et al., 2000 682 65 + 14 Dementia, institutional living
Duppils et al., 2000 149 65 + 24 ACS at admission, aphasia 
Marcantonio et al., 2000 126 65 + 41 Life expectancy <6 months, informed

consent not obtained within 24 h of 
surgery or 48 h of admission

Andersson et al., 2001 267 65 + 20 Mental disease, ACS at admission,
communication difficulties

Edlund et al., 2001 101 65 + 48 --
Marcantonio et al., 2001 126 65 + 50†) Metastatic cancer or life expectancy

<6 months
Milisen et al., 2001 60*)

60†)
81 ± 12.5 23*)

20†)
MT, brain concussion, pathological HF,
surgery <72 h after admission, aphasia, 
blindness, deafness,<9 years of education 

Zakriya et al., 2002 168 > 77 ± 1 28 Dementia or ACS on admission
Gruber-Baldini et al., 2003 674 65 + 37 Dementia, institutional living
Schuurmans et al., 2003 92 70 + 20 ACS on admission
Edelstein et al., 2004 921 65 + 5‡) Patients with dementia unable to answer 

a simple questionnaire 
Kagansky et al., 2003 137 75 + 11 Dementia, hearing loss, severe visual 

impairment, patients with postoperative 
‘interval’ ACS§)

Olofsson et al., 2005 52 70 + 62 RA, severe osteoarthritis of the hip, 
severe renal failure, pathological HF, 
bedridden patients

Lundström et al., 2007 102*)

97†)
70 + 58*)

76†)
RA, severe osteoarthritis of the hip, 
severe renal failure, pathological HF, 
bedridden patients

Vidán et al., 2005 155*)

164†)
65 + 34*)

44†)
Inability to walk, ADL = 0, pathological 
HF, life expectancy <12 months

*) Intervention sample
†) Usual care group

‡) Postoperative assessment only
§) ‘Interval’ ACS= ACS occurring between the second and the seventh postoperative days (Becker et al., 2003)
HF = hip fracture, ACS = Acute Confusional state, ADL = Activity of Daily Living, MT = Multiple trauma, 
RA = Reumathoid arthritis 
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Definition of ACS 

The definition of ACS according to the American Psychiatric Association (APA), 
Diagnostic and Statistical Manual of Mental Disorders, DSM-III, definition of 
Delirium goes back to the nineteenth century when Greiner (1817) introduced the term 
‘clouding of consciousness’(49, 50). This term was dropped in the revised version of
DSM-III (DSM-III-R, 1987) on the grounds that it was difficult to make operational 
(51). The term ‘clouding of consciousness’ has been replaced by ‘disturbance of 
consciousness’ (reduced clarity of awareness of the environment) in the later revision, 
i.e. the DSM-IV definition of Delirium (52, 53). According to this definition ACS is an 
acute, transient, neuropsychiatric syndrome, with organic causality, characterized by 
disturbed attention and cognition which develops over a period of hours, or days, and 
fluctuates over the course of the day. Often there is also a disturbed sleep-wake cycle
(49, 54, 55). As criteria for ACS, Delirium, at least four clinically important features 
are required (56) (Table 2).

Table 2. Diagnostic criteria for Acute Confusional State, ACS, according to the DSM-IV definition of
Delirium

A Disturbance of consciousness with a reduced ability to focus, sustain, or shift attention 

B A change in cognition (such as memory deficit, disorientation, language disturbance) or 
the development of a perceptual disturbance

C The disturbance develops over a short period of time (hours or days) often showing a 
fluctuating course

D There is evidence from the history, physical examination or laboratory findings that the 
disturbance is caused by the direct physiological consequences of the general medical
condition (substance intoxication or withdrawal, or not otherwise specified). 

(Adapted from the American Psychiatric Association, APA, 1994)

Terms and symptom profiles 

According to Lipowski (1992) the term Acute Confusional States, ACS, is the only 
synonym for delirium that can be accepted (19, 55, 57), although several terms exists 
in the literature for the same phenomenon, such as ‘Cognitive impairment’ (58), 
‘Acute confusion’ (59), ‘Postoperative delirium’ (60), or ‘Postoperative confusion’ (7).
‘ICU psychosis’ or the ‘ICU syndrome’ are other labels for the same phenomenon 
(61).

There are different symptom profiles of ACS in different patients, the easiest to 
recognize is the hyperactive when the patient has both a psychological and motorical
disturbance often showing hallucinations, and the hypoactive when the patient is silent 
and calm (62). This situation is often mistaken in the incorrect belief that the patient is 
suffering from dementia and instead suffers from a cognitive disturbance, even if ACS 
is often found in patients suffering from dementia (62, 64). ACS usually develops over
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a short period of time and often occurs during the first postoperative days. After the
fifth postoperative day the incidence of ACS has been estimated as low (64). In the 
majority of cases ACS has resolved before discharge from hospital without any 
focused intervention (65). 

Etiology and underlying mechanisms of ACS

ACS is believed to be a multi-factorial disorder including aging, impairment of 
cerebral metabolism, polypharmacia as well as drug interaction, and surgical stress. 
Different patophysiological changes as hypoglycemia, hypotension, hypoxemia, and
factors related to intraoperative events such as greater blood loss, several postoperative
blood transfusions, and postoperative hematocrit below 30 % have been shown to be 
associated with an increased risk of postoperative ACS (6, 64 - 69).

Hypotheses of the mechanism behind the ACS 

The mechanism behind ACS is based on two hypotheses (70). The first hypothesis is 
about hypoxemia in the brain leading to a disturbed oxidative metabolism and a 
disturbed synthesis of acetylcholine (71). The other hypothesis proposes that ACS is
mediated by stress-hypercortisolism leading to a disturbed glucose metabolism and 
neural damage especially in the cholinergic neurons (70). Several studies indicate that 
disturbances in the cholinergic metabolism are of significance for the development of 
ACS. Both hypotheses are probably of importance in most cases of ACS developing in
elderly persons (72).

Postoperative cognitive dysfunction, POCD

ACS seems to have the same etiological mechanisms as the milder condition, 
postoperative cognitive dysfunction (POCD). The term POCD was first presented 
during the late 1990-ies (73). The syndrome group Postoperative Cognitive 
Impairment /Disorders range from mild postoperative cognitive dysfunction to the 
more serious form ACS. Although ACS and POCD probably have similar
predisposing factors, POCD and ACS differ in several ways. POCD is defined as “a 
deterioration of intellectual function that presents as impaired memory or 
concentration” (74). It is looked upon as a mild neurocognitive disorder when the
patient generally/usually is fully alert and oriented with mild forgetfulness or 
concentration to affecting the full-range of cognitive functions resulting in loss of 
independence (73, 75). POCD has, at the time of discharge from hospital, been shown
to appear in all ages ( 18 years) after major non-cardiac surgery but with increasing 
incidence in relation to age (76). At three months after surgery the incidence of POCD
in patients 60 years and older were more than the double compared to younger age 
groups. Patients who suffered from POCD at both hospital discharge and at three 
months after surgery were more likely to die during the first year after surgery (a.a.).
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Dementia

The concept dementia comprises multiple cognitive deficits together with impairment 
in functional and social function. Dementia, in contrast to ACS, is a progressive and 
chronic brain disorder, which has a slow onset. Dementia as defined according to the
DSM-IV criteria is a deterioration of the memory, impairment in long or short-term 
memory, followed by at least one (or more) cognitive disturbances such as aphasia, 
apraxia, agnosia, and detoriation in executive functioning as planning and organizing
(52). Different subtypes of dementia are defined specifically in the DSM-IV. The 
prevalence of dementia is estimated to be about 5 % in persons over 65 years (77). The 
annual incidence rate for dementia in individuals of 75 and older, presented by the
Leipzig Longitudinal Study in Aged (2001), is 47.4 (CI=36.1 - 61.2) per 1000 person-
years (78).

The aging brain

The aged-associated structural and functional changes of the central nervous system 
(CNS) as a 15 percent decline in brain volume, attrition of neurons and decline in 
neural numbers of about 15 %, a decrease in neural size, and changes in dendrites tree
with a reduction in the number of synapses. Moreover, the alteration or reduction in
numerous neurotransmitter systems for example dopamine, serotonin, gamma-
aminobutyric acid (GABA), and central cholinergic activity leads to a slowing in 
reaction time and cognitive processing (79, 80). Failure of cholinergic 
neurotransmission is a central feature of Alzheimer’s disease. All the changes in the 
aged brain imply that the CNS has a reduced functional reserve and the assumption 
among researchers is that this reduction makes the elderly more vulnerable to the
development of ACS or POCD (79).

Cognition

Cognition refers to “the use and handling of knowledge” and “the overall functioning 
of mental abilities” (81). Cognition can be defined as the mental process of perception,
memory, and information processing, by which the individual acquires knowledge, 
solves problems, and plans for the future (82). Cognition implies intellectual processes 
in the brain comprising activities of daily functioning: the mental process of perception 
as to focus, maintain and divide attention (concentration) to learn and remember new 
things, to think, reason and solve problems, to plan, carry out and monitor own 
activities, to understand and use language, to recognize objects and assemble things
together, and to judge distances (spatial skills). Cognition problems in elderly persons 
are about changes and manifestations of decline such as in recall of memory, in 
concentration, or reasoning, or in finding the right word (81).

14



Elderly patients

The concept “elderly” is frequently used in the literature as referring to persons 65 
years of age and older; however, it is many times not defined. Elderly patients in this
thesis refer to the definition of “old” based on chronological age as a person of the age 
of 65 and older (83). However, this definition does not take the biological,
physiological and psychological ageing fully into consideration, as these aspects show 
a more gradual decline with age rather than that of a clear point (84). The age of
80 - 85 years (the very elderly) could be considered as a risk of frailty as this age often 
is characterized by hearing and vision problems, causing functional dependency in the 
majority of people beyond this age (85). The very elderly persons often suffer from 
coexisting debilitating diseases, and are thus more vulnerable to surgery and 
anesthesia. Hence, in this thesis the concept “frail elderly patients” should be
interpreted as persons of about the age of 80, rather than that of 65 years.

Elderly patients’ experiences of having ACS 

Elderly patients´ memories and stories of their experiences of having ACS have been 
compared to being in a borderland between reality and imagination, past and present, 
and between being conscious and unconscious of external events (86, 87). 
Documentation from elderly’s stories describe memories of knowing their experiences 
were unreal but they appeared real when they occurred (88), and how the environment
changed into something else and the staff became total strangers (89). The experiences 
of strong emotional feelings of threat, insecurity, and anger were described but also of 
suspiciousness, hallucinations, and illusions (89, 90). Descriptions of being humiliated 
by the staff were expressed (90) and feelings of shame and guilt of having behaved
badly during the ACS (89, 90).

Risk factors for ACS

An overview of risk factors for ACS identified in 14 studies published between 1980 
and 1995 provided independent risk factors for ACS among older patients identified
through predictive models or stratification methods (6). The most common risk factor 
identified across studies was cognitive impairment. Other risk factors appearing were 
high age, psychoactive drug use, severe illness/comorbidity, azotemia/dehydration, 
male gender, alcohol abuse, infection/fever and metabolic abnormality. Among 
‘Other’ were found fracture on admission, hypotension, hypoxia, type of surgery 
(aortic aneurysm, thoracic), depression, low social interaction and low activity level 
(6). In two prospective studies precipitating and predisposing factors respectively for
ACS were identified (67, 68). A multifactorial model for ACS was proposed involving 
a complex interrelationship between baseline patient vulnerability and precipitating
factors or noxious insults occurring during hospitalization (6) (Figure 1).
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Predisposing Precipitating
factors/vulnerability factors/insults

Figure 1. Multifactorial model of Acute Confusional State.
(Modified after: Inouye & Charpentier, 1996 and Rolfson, 2002)

As an example of the interrelationship in this model a patient with a high vulnerability 
(as severe dementia, vision or hearing impairment) may develop ACS with a relatively
benign insult as one dose of sleeping medication. Conversely, a patient with low 
vulnerability would be relatively resistant and require multiple noxious insults as 
general anesthesia, major surgery or sleep deprivation of developing ACS. Older
patients are generally more vulnerable than younger, depending on a number of 
predisposing factors as cognitive impairment, comorbidity and others (6). 

Elderly patients with hip fracture 

Hip fracture is a common cause of acute hospitalization in older people. Patients with 
hip fracture are one of the most resource consuming patient groups (91). In Sweden,
with a population of nearly 9 million, approximately 18.000 persons yearly are treated 
due to a hip fracture, occupying around 25 percent of all bed days in orthopedic
departments (91). By using Swedish data based on predicted mortality the lifetime 
risks of hip fracture at the age of 65 years are estimated to 30% in women and 13 % in 
men (92). During the last twenty years the incidence of hip fracture has doubled in 
persons above 80 years of age, and is the most frequent fracture for persons over this 
age (93). This increase in the risk of hip fractures is expected to continue due to an 
increasing number of elderly persons in the population and an increase, particularly in 
the oldest persons, those above 80 years (91, 94). Using Sweden as a reference country 
the expected number of patients with hip fractures has been estimated to increase by 
28 % between 1990 and 2025 (92), although several recent reports suggest a decline in 
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the incidence of hip fractures (95, 96). The number of hip fracture occurring each year 
in the world has been estimated to increase from about 1.7 million in 1990 to 6.3 
million by the year 2050 (97).

Three out of four of the patients with a fracture of the hip in Sweden are women but
the number of men is increasing, today reaching 30 % (98). The mean age of the 
patients at fracture is 82 years. Men tend to be younger (mean age 80 years) than
women (mean age 83 years), to have more comorbidities and a higher mortality 1-year 
post fracture. About 65 % of the patients lived in their own home before the fracture, 
while 29 % were dependent in living i.e. they lived in institutional care such as old 
peoples´ home or nursing home. The remaining patients were admitted from other 
living conditions such as rehabilitation unit (2 %), acute hospital (3 %) or other type of 
care (1 %) (98). Forty-eight percent of the patients lived by themselves before the 
fracture (a.a.).

Swedish National Hip Fracture Register

To characterize and organize the treatment outcome of hip fractures in the elderly in
Sweden the national register RIKSHÖFT was started in 1988 (91). Annual reports 
including analysed and synthesized medical, functional and patient perceived outcome
data are presented. RIKSHÖFT has been validated several times (98). Data registered 
in the RIKSHÖFT Primary registration form is filled in prospectively during the
hospital stay and includes demographic data, data concerning the patient’s background 
as place of residence, walking ability, and the use of walking aids. Furthermore, data 
on fracture, admission at hospital, date and time of surgery, type of surgery, ASA-
grade (American Society of Anesthesiologists relative risk classification system (99),
and date of discharge and where to, such as home, nursing home or other are included.
The patient is followed-up by the orthopedic department via the 4-months registration 
form with regard to pain, residence, walking ability and walking aids, and care 
continuum with various types of accommodations (98). 

A project for quality improvements of care called Q-reg 99, initiated by The National 
Board of Health and Welfare and The Swedish Association of County Councils was 
started 1998 and included in the RIKSHÖFT the following year (100). The project was 
later implemented in the RIKSHÖFT. The Q-reg 99 includes details of the patient’s 
mental status (The Short Portable Mental Status Questionnaire (SPMSQ)) (101),
location of fall, cause of delay for surgery, registration of time of arrival to hospital, 
first analgesic medication given, X-ray, and time for start of operation. Moreover, any 
complication appearing during hospital stay and after discharge up to four months after 
surgery is registered (100).  Complications as pressure ulcer, pneumonia, heart failure, 
deep vein thrombosis, superficial and deep wound infection, wound hematoma, urine 
tract infection, acute renal failure, gastrointestinal haemorrhage, myocardial infarction,
and cerebrovascular lesion had each one a separate heading in the registration form.
Under the heading of ‘Other’, complications as ACS, anemia or constipation were 
registered without any further specification (102).
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International interest in the national audit resulted in the start of the project 
Standardized Audit of Hip Fractures in Europe (SAHFE) in 1996 in order to achieve 
comparative international audits (91, 103). Today several countries in Europe use the
register as well as countries outside Europe, as Japan, Australia and USA.

Fall and fracture type

Most hip fractures are a result of a fall or a stumble, only in about 2-5 % of the cases 
there are no history of an injury (2, 104, 105). There is often a multifactorial origin 
behind the fracture related to an increased tendency to fall, loss of protective reflexes,
and reduced bone strength due to osteoporosis or osteopenia (105). Most accidents 
take place indoors (68 %) in familiar environments (2). The majority of hip fractures 
are diagnosed by a history of fall leading to a shortened and externally rotated leg, pain 
in the hip, inability to walk, and plain radiographs of the hip that confirms the 
diagnosis (105, 106). 

Figure 2 Types of hip fractures
(Source: RIKSHÖFT, form 1) 

Hip fracture is the common name for two types of fractures of the proximal femur; the 
cervical and the trochanteric (91) (Figure 2). The fracture is cervical if it is located in 
the femoral neck. The cervical fracture can be undisplaced (about 33 % of the cases) or 
displaced (67 %). A trochanteric fracture is located through the muscle insertions 
distal to the femoral neck (38 % of the cases). If the fracture extends distally within 
5 cm below the lesser trochanter it is called subtrochanteric. Basocervical fracture is an 
intermediate type of hip fracture. The incidence of cervical vs. trochanteric fractures is 
about the same, with a slight predominance of cervical fractures (91, 98). 
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Frail elderly patients often sustain more extensive fractures as the trochanteric (98),
although most fractures of the hip in the elderly are the result of a low-energy fall 
(104). Extensive fractures, especially the unstable intertrochanteric ones often lead to 
an increased blood loss and more postoperative complications compared to less
extensive fractures, as the undisplaced intracapsular (107). As the aim is to rehabilitate 
the patient to the same functional level as before the fracture, the treatment of a hip 
fracture is therefore in most cases surgical, either as ostheosynthesis with hook pins (in
about 23 % of the cases, or screw and plate fixation (36 %), or as arthroplasty (hemi-
arthroplasty (25 %) or total arthroplasty (5 %). The mean time spent in hospital in 
Sweden today is 11 days (98), which might seem rather long in relation to that many 
patients are mobilized already on the first postoperative day. On the other hand, the
time spent in the acute hospital many times depends on other causes such as clinical 
routines, access to rehabilitation units, or that the patients suffer from other medical 
problems.

ASA risk classification

According to general routines all patients undergoing surgery are preoperatively
examined by an anesthesiologist. The patient’s physical status should be assessed 
according to the American Society of Anesthesiologists classification of physical 
status (ASA) (99) (Table 3).

Table 3. ASA physical status classification

I A normal healthy patient 

II A patient with mild systemic disease

III A patient with severe systemic disease that limits activity, but is not incapacitating

IV A patient with an incapacitating systemic disease that is a constant threat to life 

V A moribund patient not expected to survive 24 hours with or without operation

(Adapted from the American Society of Anesthesiologists (ASA, 1963)

The ASA scoring system has been found to be a significant predictor of post-surgery
survival in patients (age 65+) with hip fracture (n=114, age mean (SD) 82.4 (7.9) 
years). One year mortality rate has been shown to be almost nine times higher in ASA 
class 3 - 4 patients compared to ASA 1 - 2 patients (108). ASA physical status
classification is a predictor of postoperative outcome and the risk of complication is 
influenced mainly by ASA class 3 and 4 (109). Patients in ASA class 3 - 4 more 
frequently sufferer from cardiovascular disorders, are more often disoriented, and 
already have some pre-fracture difficulty with ambulation compared to ASA 1 - 2
patients (108). The ASA rating of operative risk counts on the severity of any systemic
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diseases that may affect survival, whereas the number of medical comorbidities only is 
a reflection of the patient’s general health status (110).  On the other hand, the ASA
physical status classification suffers from lack of precision (111), and may be too 
insensitive and subjected to local variations (112, 113).

Anesthesia

The choice of anesthetic technique in hip fracture surgery patients eventually depends
on different factors as patient’s desires, co-existing medical conditions, and risk of
anesthetic techniques (114). The two main anesthetic types used in hip fracture surgery 
are general anesthesia and spinal anesthesia. General anesthesia involves loss of 
consciousness, including intravenous and/or inhalation drugs. Spinal anesthesia refers 
to a neuraxial anesthesia, when local anesthetics are injected into the subaracnoidal
space and the lower part of the body is anesthetized (a.a.).

Previous randomized and quasi-randomized trials from 1978 to 2003 (n=22), reviewed 
by Parker et al, (115) have failed to establish a benefit of one form of anesthetic over 
another. Methodological flaws occurred in all trials, and many trials didn’t reflect 
anesthetic practice of today. Author’s conclusions were that regional anesthesia 
compared to general anesthesia may reduce acute postoperative confusion. There were 
also trends in a reduction of myocardial infarction and fatal pulmonary embolism, but 
an increase in the number of non-fatal pulmonary embolism and cerebrovascular
accidents. No conclusions, however, could be drawn with regard to mortality or other 
outcomes (115). No statistically significant differences in the incidence of confusion
between two anesthetic groups (halothane and epidural) was found in a study by 
Berggren et al. (1987), even after correction for the use of anticholinergic drugs which
was overrepresented in the epidural group. The most important predictor for 
postoperative mental confusion was a regular use of drugs with anticholinergic effects 
(p<0.005) (7). 

One prospective study, in which the anesthetic method was decided by the
anesthesiologist, no differences in short and long-term outcomes (ambulatory status at 
hospital discharge, recovery of ambulatory status, and functional ability at 3, 6 or 12 
months) were found when evaluating general versus spinal anesthesia in patients 
undergoing hip fracture surgery (116). One of the studies in favor of regional
anesthesia was a prospective 2-year longitudinal observational study, part of the
Baltimore Hip Studies during 1990-91. In this study the choice of anesthesia, general 
anesthesia or spinal anesthesia, was decided by the attending anesthesiologist (117). 
Cognitive functioning was assessed with the Mini-Mental State Examination (MMSE) 
(118). A small difference near to statistical significance was seen favoring spinal 
anesthesia for cognitive functioning through 2 years of postprocedure follow-up tests 
(5, 12 and 24 months) (117). There was no information presented about any form of 
medications for sedation administered to patients assigned to spinal anesthesia (a. a.). 
In later studies, as in one study using a randomized design, showed that the only
important factor statistically significant for development of ACS, using the MMSE,
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was preexisting cardiovascular disease irrespectively of anesthesia type which in this 
case was general or spinal anesthesia (p<0.025) (119). 

Timing of surgery

Early surgery i.e. within 24 hours has been recommended to increase the chances of a 
favorable outcome after hip fracture (120), as it enables early mobilization the day 
after surgery (91). However, evidence supporting this approach is lacking and previous 
studies have reported contradictory and inconclusive data as to whether early surgery 
is beneficial or not (102, 121). A surgical delay of 24 hours or more have been 
reported to constitute a significant risk factor for the development of complications
such as ACS (39, 122), pneumonia including hypoxia (123), deep vein thrombosis,
urine tract infection (124), an increased postoperative hospital stay (126), and 
increased mortality rates (125,  127, 128). However, several studies did not find early 
surgery associated with decreased mortality rates (129, 130; 131, 132), or with 
improved postoperative function (locomotion), but with fewer days of severe pain 
(130), and a reduction in pressure ulcers (100, 129). Early surgery is associated with 
fewer major complications if patients who are medically stable at admission are 
included in the study and therefore eligible for early surgery (130). Primary reasons for
delaying surgery more than 24 hours after arrival to hospital are factors as waiting for 
completion of medical evaluation, unavailability of the operating room or surgeon, 
waiting for laboratory results and waiting for medical stabilization (123). Living alone 
and being older may imply that hospital arrival could be delayed hours or even days,
and by which time the patient can be both dehydrated and have developed ACS (104). 
The prevailing recommendation is therefore that the majority of patients should be
operated without delay before surgery, provided that any concomitant medical
conditions are not amenable to specific treatment (120). The mean waiting time from 
hospital admission to operation in Sweden today is 1.2 days (98).

Pain

A patient with a hip fracture is generally subjected to acute severe pain, especially
patients who suffer from more extensive fractures. Acute pain involves an activation 
of the autonomic nervous system and an endocrine metabolic response, which could
lead to a greater strain in an already frail elderly person. Pain provokes a sympathetic
reaction with tachycardia and increased myocardial oxygen demand, leading to cardiac 
ischemia (133). This sympathetic reaction is especially harmful in elderly persons as it 
may lead to cardiovascular instability (134). A reduced functional residual capacity 
(FRC), resulting in atelectases, is related to pain and a reflex-mediated reduction of the 
diaphragm (135, 136). Several studies have demonstrated that preoperative pain is an 
important predictor of the incidence and intensity of postoperative pain (137).
Postoperative pain in elderly is associated with increased hospital stay, delayed 
locomotion, and long-term functional impairment (138). Severe pain, untreated pain or
inadequate analgesia significantly increases the risk of ACS in cognitively intact, 
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elderly patients following hip fracture (138, 139). Hence, management of acute pain is 
obviously a central issue in elderly patients with hip fracture; however, pain is often 
underassessed by the staff (140, 141). 

Hypoxemia

Traumatized elderly run a high risk of developing clinically significant hypoxemia due 
to an increased mismatching of ventilation to perfusion in the lungs soon after being 
bedridden (142, 143). Arterial hypoxemia has been reported as frequent in elderly 
bedridden patients after hip fracture (7, 144 - 146). The supine positioning, surgery,
and anesthesia, and immobilization, sometimes for several days, contribute to a 
reduction in FRC with hypoxemia, hypoventilation, and the development of atelectasis 
and pneumonia as a consequence (136, 147). Although hypoxemia was frequently seen 
in elderly patients in an international multicentre study of POCD (the ISPOCD1
study), it was not found to be a significant risk factor of POCD (148). Hypoxemia in
elderly, however, has been supposed by other researchers to contribute to the
development of ACS (7, 64, 144, 145, 149, 150). 

Anemia

Anemia, defined by the World Health Organization (WHO) as a hemoglobin in blood
less than 120 g/L (women) and 130 g/L (men), respectively, is frequent in older
persons and is associated with increased mortality risk, especially in patients 85 years 
and older (151 - 153). A hemoglobin level <100 g/L in blood (corresponding to a 
hematocrit of <30 %) indicating severe anemia (142, 151, 154) has been accepted in 
patients with hip fracture (155). Evidently, many elderly patients are often dehydrated 
with falsely high hemoglobin levels at admission that decrease clearly after the initial 
fluid hydration (153, 156, 157). This condition may further increase a decline in tissue 
oxygen and an inadequate oxygen delivery to the brain and consequently contribute to 
the development of ACS (64). Patients (65+ years) who are anemic at admission are
more prone to have an ASA rating of III or IV, have sustained an intertrochanteric 
fracture, and tend to have a longer length of hospital stay (LOS) (152). Even mild 
degrees of preoperative anemia have been found to increase the adjusted risk of 30-day 
postoperative mortality in elderly patients undergoing noncardiac surgery (158).
Higher average postoperative hemoglobin level in patients aged 60+ is independently
associated with better early functional recovery (159). 

Hypotension

Age-related changes in autonomic reflex responses (baroreceptor response, 
vasoconstrictor response to cold stress, and beat-to-beat heart rate response after 
postural change) that maintain cardiovascular homeostasis progressively decrease in 
elderly persons (160). The changes in response presents as being less rapid in onset, 
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smaller in magnitude, and less effective in stabilizing blood pressure (a. a.). Age-
related changes in the cerebral autoregulation implies that even minor fall in systolic 
blood pressure may precipitate a decrease in cerebral blood flow (161). Intraoperative
hypotension have been thought to contribute to postoperative complications in elderly 
patients, however, reported data from previous studies give contradictory answers. In 
two studies hypotension, defined as a more than 30 % below preanesthetic noninvasive
systolic control levels and  a systolic arterial pressure decline to <0.66 of preoperative
baseline or <90 mmHg, requiring vasopressors or fluid resuscitation, respectively, did
not show to contribute to the development of ACS (7, 64). In a later study 
perioperative blood pressure falls (mean (SD) 31.4 (± 16.5)) were revealed as an 
independent predictor for postoperative ACS together with male gender (21). In this 
study hypotension and male gender could correctly predict 82 % of the elderly patients
who developed postoperative ACS.

Dehydration and malnutrition 

In older persons with increasing disability, dehydration is among the most common 
reasons for hospitalizations and an important cause of increased hospital-associated
mortality (156). Mortality was significantly increased in patients (mean age 80 years
(range 17 - 101) with hip fracture admitted to hospital with a raised or low serum
sodium, raised serum potassium and raised serum urea (162). Dehydration has been
identified as both a predisposing and a precipitating factor for ACS (67, 68).
Furthermore, an inadequate fluid intake with dehydration and/or serum electrolyte 
imbalance has been shown to be a significant predictor for ACS (11, 163). 
Malnutrition was seen in one third of comparatively healthy patients (mean age 84 
years) with hip fracture (164). Malnourished patients are less likely to recover their 
pre-fracture level and are more likely to die within 1-year post surgery (165). A
prolonged preoperative fasting time, frequently occurring in elderly patients with hip
fracture may further deteriorate an already exhausted state (156, 165). On the other
hand, improvements in preoperative hydration and nutritional status in elderly has the
potential of improving outcome (164, 166). 

Drugs

Polypharmacia and a large number of medications in combination with frailty can 
cause ACS in elderly patients (90, 167). The use of four or more prescribed drugs have
shown to be a risk factor for falling in elderly persons (168), and independently
associated with ACS within 24 - 48 hours to its onset (68). Medications with
anticholinergic effects or drugs that reduce brain cholinergic activity are known to 
increase the risk of ACS in elderly people (7, 60, 167, 169) (Table 4).
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Table 4. Medication that may cause ACS

Drugs that reduce brain cholinergic activity Other drugs associated with ACS 

H2 antagonists (eg. Cimetidine, Ranitidine) Benzodiazepines
Steroids (eg. Prednisolone) Narcotics
Theofylline Neuroleptics (eg. Haloperidol) 
Tricyclic antidepressants (eg. Amitryptyline) , Antiparkinsonian agents (eg. L-dopa) 
Antipsychotics (Neuroleptics eg. Chlorpromazine) NSAID (eg. Celecoxib, Ibuprofen) 
Digoxin Antibiotics
ACS-inhibitors (eg. Captopril Anti-epileptics
Calcium-channel blockers (eg. Nifedipine) Laxatives
Diuretics (eg. Furosemide, Triamterene with thiazide)
Beta blockers (eg. Isosorbide dinitrate) 
Antiarrythmics (eg. Disopyramide)
Anticoagulant (eg. Warfarin, Dipyridamole)
Methylmorphine (eg. Codeine) 
Anticholinergics (Oxybutynin, Tolterodine)
Antihistamines (Diphenhydramine, Promethazine) 
Anti-diarrhoeal agents (containing belladonna)
Gastro-intestinal antispamodics (Hyoscyamine)

NSAID = Non-steriodal anti-inflammatory drugs

(Modified after Tune et al., 1994, Mintzer and Burns, 2000, and Rolfson, 2002)

Outcome after hip fracture 

Outcomes after hip fracture surgery are associated with complications in up to one 
third of the patients (104). Postoperative complications were found to be more 
frequent in patients with unstable intertrochanteric fractures (38 %) than in patients
with nondisplaced (17 %) or displaced fractures (25 %) of the hip. There were no 
differences, however, among the fracture groups in the incidence of major
complications (107).

Six months after hospital stay only about 60 % of hip fracture patients (age > 50) have
recovered their pre-fracture walking ability (170), and less than 50 % of the patients
return to their pre-fracture level of functioning (171). Increased age, living in an 
institution at time of injury, and poor functional status at discharge have been found to 
be the most significant predictors of poor functional status 1 year after the hip fracture 
(172).

A hip fracture is associated with significant perioperative mortality and morbidity 
(173 - 175) and the highest risk of mortality occurs within the first 2 - 6 months after 
fracture (120). It is the very elderly patients, 80 years and over, who have the highest 

24



1-year mortality (176). In-hospital mortality rates show that mortality is much higher 
in patients after hip fracture than in the general population of comparable age, and it
remains raised for several months after the fracture (174). Death during primary 
hospitalization in elderly patients (age 50+) with hip fracture varies from 1.6 % to 4 % 
(110-171). Four-months and 1-year mortality varies from 15 % to 17 %, and 13 % to 
26 %, respectively (110, 173, 177). One year mortality was shown to be twice as high 
for men (21 %) as it was for women (11 %), while the mortality rate of patients who
were 85 years and older (21 %) was more than twice that of the younger age group 
(9 %) (110). Cognitive dysfunction and reduced pre-fracture mobility have shown to 
be reliable prognostic indicators of increased mortality within the first postoperative 
year (age, range 53 - 100 years) (131). Three-year follow-up survival in elderly 
hospitalized patients (age 65+) was 75 % for patients with ACS and 51 % for non-
ACS patients (34). Recent results suggest, presenting mortality analysis in a group of
unselected hip fracture patients, that about half of the total mortality would be possible 
to avoid (175). Therefore it would be reasonable to assume that by implementing
different preventive measures against ACS this may not only reduce the incidence of
ACS, but also the morbidity and mortality.

Intervention studies 

A number of intervention studies have been carried through with the aim to reduce the 
development of ACS in elderly patients connected with acute illness (Figure 3). The 
interventions have been focused on four types of intervention: general geriatric 
approaches, nursing care, family interventions, and anesthesia (178). Despite 
methodological limitations in some of these studies, such as small samples, use of non-
targeted interventions or relatively insensitive outcome measures, all of them have 
shown positive effects (13,  27, 41, 179 - 181).

Interventions have involved actions to make the surroundings as familiar as possible, 
strategies to avoid changes (182), environmental changes for noise reduction, 
orientating objects, sensory support through improving the patients possibility to see 
and hear, and psychological support as cognitively stimulating activities (178) as well 
as early mobilization and increased physical activity (18, 178). Consultation by a 
geriatric internist or psychiatrist and/or with daily follow-up by a liaison nurse who 
assessed the patient’s condition, treatment and contacts has been performed (13, 183). 
A multi-disciplinary geriatric intervention program to identify and quantify medical 
and psychosocial problems and functional capability was introduced by Vidan and
colleagues (48). A joint geriatric-anesthetic approach was carried out by Gustafson, Y. 
et al. (1991) (35). The intervention included a preoperative and postoperative geriatric 
assessment, oxygen therapy (1 litre/min) administered at admission, during surgery
and for the first postoperative day, early surgery, prevention and treatment of 
perioperative hypotension, and early detection and treatment of postoperative 
complications (35). Other forms of interventions have included stabilizing 
physiological functions as early recognition of dehydration, encouragement of oral 
intake of fluids, and pharmacological intervention through strategies for pain relief
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(178, 184). Interventions by nurses alone have been as effective as interventions by 
physicians (13). Many studies, however, have focused on the treatment of ACS rather 
than early prevention (178). The programs have also been heavy and difficult to carry 
through in the clinical settings including regiments designed to manage pre-existing
cognitive impairment, sleep deprivation and sleep-apnea syndrom, patient-focusing 
environment, immobility, visual and hearing impairment, low saturation, and 
dehydration (181, 185). Despite methodological limitations in some of these studies, 
all of them have shown positive effects (186). Only two multi-factorial interventions 
for preventing ACS have been carried through using a randomized design (40, 47,
187), which points at some difficulties in applying the randomized design into clinical 
settings and practice. However, the results of earlier interventions made indicate that a 
multi-factorial program, adapted to the prehospital and the perioperative clinical 
practice, would be possible to implement in order to reduce the incidence of ACS.

Documentation

In the literature the importance of assessing cognitive status is frequently discussed, 
however, the knowledge among nurses regarding cognitive impairment is often 
insufficient (57, 188, 189). Although nurses’ clinical notes contain information about
the patient’s cognitive status, the documentation of mental status in the nursing records 
is seldom accurate and ACS is often under-diagnosed (190). In the study of Souder &
O’Sullivan (2000) no documentation in the nursing chart of impaired cognitive status 
was revealed, although impaired performance was identified in 24 % to 67 % of the
cognitive measures in this population. The authors came to the conclusion that nurses 
often limit their assessments to the patients’ capability to orientate themselves (time 
and place) and don’t identify cases where a cognitive problem exists (188). 

Many times nurses and physicians don’t recognize the symptoms of ACS. This could
lead to the patient being mistakenly assessed as suffering from cognitive impairment
or dementia, and the underlying causes not being investigated (16, 146, 191 - 193). In 
clinical practice 32 % to 67 % non-identified cases of ACS have been reported (16).
The agreement between nurses’ opinion about patient’s symptoms and the patients 
cognitive orientation according to the result of the SPMSQ was only 58 % among
patients who were cognitively impaired (189). Failure to diagnose i.e. to recognize and 
treat ACS in a correct way is in turn connected with a poorer treatment outcome (194).

Cognitive tests 

Precise and reliable assessment of the mental status in elderly patients within the field 
of emergency care is essential as changes in cognition and behavior often are the first 
symptom of an underlying psycho-physiologic disturbance (195). A large number of
mental tests have been designed for clinical assessment and diagnosis of organic
mental disease. There is a recommendation in the literature of using a combination of 
two or more instruments for assessing ACS in clinical practice as well as in research. 
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A brief cognitive test, a diagnostic tool, and a severity scale should supply these 
demands (196). With regard to an existence of decline in cognitive function from a 
previously high functional level a measurement scale should record alterations in 
mental state rather than only current state (81).

The brief cognitive tests as the Mini-Mental State Examination (MMSE) (118) and the
Short Portable Mental Status Questionnaire (SPMSQ) (101) have been frequently used 
as screening tests for cognitive impairment. The instruments assess different aspects of 
cognitive function, generating scores that are considered as markers for cognitive 
impairment. The symptoms of cognitive impairment may be symptoms of dementia or 
any other mental disorder influencing cognitive function and not only ACS (196). The 
MMSE has been widely used in clinical practice and has been shown by several 
authors to demonstrate adequate sensitivity and specificity in the detection of cognitive 
loss, delirium and/or dementia in various populations (81). However, various 
limitations to the MMSE have been identified. One reported deals with that people 
with low education tend to give false-positive responses (197). Furthermore, the 
MMSE includes items with writing and drawing which could be difficult tasks to 
standardize for elderly bedridden or otherwise disabled patients (198).

The SPMSQ have been validated with similar rates of sensitivity and specificity to that 
of MMSE (81, 199, 200), and with regard to dementia and acute confusional state 
(ACS) and Scandinavian conditions (201). The SPMSQ, judged as quick and easy to 
administer, includes 10 items in which the patient is assessed according to a nominal 
scale (right/wrong answer). A cut-off score of <8 SPMSQ points out of 10 correct 
answers has been considered to indicate cognitive impairment (8, 189, 202)
(Appendix 1).

A screening and diagnostic tool as the Confusion Assessment Method (CAM) (202) 
was developed on the basis of the DSM III (49) (196). It consists of nine questions to 
be answered by the examiner after a structured interview with the patient (202). The
CAM has been used in research to study the occurrence of ACS and to diagnose ACS
in various different settings, by nurses as well as by physicians (203). Several 
researchers have recommended that there is a need of training for those who use the
CAM, especially when it is administered by non-physicians (196). 

A severity scale as The Memorial Delirium Assessment Scale (MDAS) (204) has 10 
items rating awareness, orientation, short term memory, digit span, attention, thinking, 
perception, delusion, psychomotor activity, and sleep-wake cycle. Each item has four 
well-defined scale points from zero to three indicating none, mild, moderate and 
severe disturbance. Three items are test items including orientation, short-term-
memory, and digit-span, while the remainder is based on the rater’s observations of the
patients’ behavior. The scale has primarily been used by experienced psychiatrists
(196)

A scale developed for clinical evaluation of disturbances of awareness and orientation 
together with other signs of confusion in elderly patients is the Organic Brain 
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Syndrome Scale (OBS Scale) (205 - 207) (Appendix 2). The OBS scale consists of
two subscales: ‘OBS 1 – The disorientation subscale’ and ‘OBS 2 – The confusion 
subscale’. OBS 1 is an interview scale with 16 questions and describes the patients´
awareness of and orientation to own identity, time, place, and knowledge about some 
general topics. The patient is assessed according to a four-point ordinal scale with a 
detailed description given for each level (0 – 3) where zero indicates a correct 
response, while 1, 2 and 3 indicate slightly, moderately or completely wrong answers
(205 - 207). OBS 2 is an observation scale with 39 clinical items and with a longer
time perspective (a seven day period), covering different cognitive, perceptual, 
emotional, social interactions and personality changes and fluctuations in clinical 
condition. The severity of the symptoms is ranked in a four point ordinal scale (Jensen 
et al., 1993, Gustafson L et al., 1985, 1995). The assessment procedure with the OBS
Scale is always started with three questions concerning the patients’ hearing, vision 
and speech (206, 207). 

The OBS scale has been used in a number of Swedish studies for assessing mental
status in elderly both in the original form (62, 208 - 214) and in a modified version 
were OBS 1 has been reduced to 12 items and the OBS 2 to 21 items as variables 
affected by the hip fracture per se were excluded (7, 10, 19, 23, 33, 37, 46, 146). A
total score of six points when a maximum of three variables have been added together
has been used by a majority of the researchers as representing normal mental 
functioning (7, 10, 19).

The OBS scale has been compared with the CAM (202) showing a 100 % agreement
regarding the diagnosis of postoperative ACS as classified in the DSM-IV (215) and 
referred to as a standardized mental test similar to the CAM (216, 217). The agreement 
between clinical assessments based on the criteria stated in DSM-IV, and the scores on 
the OBS scale 1 showed an exact agreement of 96.2 % (Kappa-coefficient 0.77 (95 %
CI, 0.71 – 0.83)) (10). Comparisons between the OBS scale and the MMSE based 
upon correlations between the patients´ scores in the assessments scales showed 
satisfactory concurrent validity (OBS 1: r=0.56, OBS 2: r=0.75) (207). Another strong 
correlation (r=0.90) between the OBS 1 and the MMSE gave evidence of a satisfactory 
criterion-related validity (63). In several studies, carried out by experienced
researchers and clinicians, the OBS scale has shown satisfactory inter-reliability
(rs = 0.7 – 1.0), and more than 90 % identical scores (7, 19, 23, 24, 35, 146). 
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RATIONALE FOR THE THESIS 

Previous research has enabled the identification of frail elderly patients who are at 
increased risk of developing ACS in connection with hip fracture and acute
hospitalization. The overall knowledge concerning important factors that can 
precipitate and accelerate the development of ACS is increasing, as well as the 
knowledge of how to prevent the development of ACS. By baseline assessments of the 
patient’s cognitive and physical condition elderly patients at risk can be identified and 
preventive treatment can be started. By early identification the treatment and care 
could be directed towards those elderly patients in best need. Consequently, this would
make it possible to avoid a prolonged length of hospital stay, including the risk of an
extended suffering for the elderly patient, and also the increased costs for the society. 
Furthermore, the possibility for the patients to return to earlier functional level would 
be possible to improve.

Due to decreasing resources in the public medical care and service, decreased time in 
hospital stay and an increasing number of elderly people, constitute a growing clinical 
problem regarding the rehabilitation of the elderly patients with hip fracture. This is a 
problem of concern for the society, as the elderly patients shall return to their own 
home, if possible to the same functional level as before the fracture.
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AIMS

The overall aim of this thesis was to increase knowledge about underlying causes and
perioperative risk factors of Acute Confusional States, ACS, in elderly patients with
hip fracture and to investigate the effect of a multi-factorial intervention program in 
order to decrease the number of patients who develop ACS.

The specific aims were:

Study I: To describe elderly patients with a hip fracture on the basis of the ASA
classification system and to identify preoperative risk factors in relation to the 
postoperative outcome measured up to four months after surgery.

Study II: To identify perioperative risk factors in relation to postoperative outcome up 
to four months after surgery in elderly patients with a hip fracture, described on the
basis of the ASA physical classification system. 

Study III: (1) To examine critically the OBS Scale using the criteria and guidelines
formulated by the SAC for the evaluation of assessment instruments; and (2) to 
investigate its relevance and suitability for use in various clinical settings. 

Study IV: To investigate whether an implementation of a multi-factorial intervention 
program including prehospital, pre-, intra- and postoperative treatment and care can 
reduce the incidence of acute confusional state (ACS) among elderly patients with a 
hip fracture, lucid at admission to hospital.
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METHODS

Design and study description 

In study I and II a descriptive, cohort design was used, using data prospectively
registered and data retrospectively collected from medical records and nursing charts.
The design used in study III was a two-stage strategy for identifying and reviewing 
scientific papers. The first stage involved systematic research from scientific databases 
(PuBMed and Cinahl), the second stage included analyses of papers selected in 
relation to the Scientific Advisory Committee of the Medical Outcomes Trust’s (SAC) 
eight criteria for instrument assessments (218). In study IV a quasi-experimental, 
nonequivalent comparison group design was used (219).

In study I, II and IV the studies were based on data collection from the national quality 
register RIKSHÖFT. The studies were conducted at the Lund University Hospital,
having a total of 1.150 beds, and a local catchment area of approximately 240 000
inhabitants of the nine million inhabitants living in Sweden. In study IV the study was 
also conducted in the Prehospital-Ambulance care, represented by five ambulance
stations in the same catchment area. Study IV was preceded by a detailed registration 
of the logistics of the patient’s procedures from where the injury took place to 
admission at the A&E and throughout the hospital care period, regarding nursing care 
and medical treatment. This registration was repeated in six patients.

Study population

The sample for study I and II derives from patients treated for a hip fracture during the
period September 1st – December 31st, in the years 1999, 2000 and 2001. The sample
included 436 consecutive patients with a hip fracture, aged 65 years or older, living in
the local catchment area of Lund University Hospital, and admitted to the Department 
of Orthopedics. Of these patients eight were excluded; five patients fractured while
abroad, one had bilateral hip fractures, one was moribund and one patient had died 
before surgery. Of the remaining patients (n=428) were 73 % women (mean (SD) age 
82.9 (7.5) years) and 27 % men (mean (SD) age 81.6 (7.3) years) (Figure 3). 
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Eligible patients
n =436 

In study III the sample consisted of 30 scientific papers selected using the following 
MESH terms and keywords: confusion, delirium, acute confusional state, hip fractures, 
aged 65+, elderly, organic brain syndrome, and OBS Scale. Only original papers in 
English language publications were included. Through systematic database search 
(PubMed and Cinahl) from 1966 to January 2005, 453 scientific papers were found. 
Through manual searches from literature citations and reference lists 8 papers were 
found. Of the 453 papers found in databases, 431 were excluded as the OBS scale was 
not used (Figure 4). 

Figure 4. Flow-chart of the literature search from databases and literature citations. 

1999 2000 2001
n = 147 n = 153 n = 136 

Excluded: n = 2 
1 no operation
1 moribund, no operation

Included in primary analysis 
n = 428

Excluded: n = 3 Excluded: n = 3 
2 fractured abroad 3 fractured abroad
1 bilateral fractures 

Figure 3. Flow-chart of the patients in study I and II.

Internet database search: 453 papers

Result of data collection: 22 papers 

Excluded: not including the 
OBS scale: 431 papers 

Result of literature citations: 8 papers 

Final result of data collection: 30 papers
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The sample for study IV derives from 276 patients, consecutively included, aged 65 
years or older, and lucid at admission to hospital, treated for a hip fracture at the 
Department of Orthopedics, Lund University Hospital, during the period April 1st,
2003 - April 5th, 2004. On October 1st 2003 a new evidence based program including 
prehospital and perioperative hospital treatment and care was introduced. One patient 
denied participation in the study and was not included. History of previous cognitive 
impairment, severe neuropsychiatric illness, difficulties to communicate, multi-trauma 
and no operation resulted in exclusion of twelve patients initially included; three 
patients had no operation (one was moribund, and died before surgery, two were 
treated conservatively), nine patients showed to have a diagnose of senile or vascular 
(n=2) dementia, or a history or treatment of previous psychosis (n=2), or ACS (n=5).
Thereby 132 patients remained in the control group (CG) and 131 patients in the
intervention group (IG) (Figure 5).

Patients assessed for eligibility
(SPMSQ  8 correct answers) 

n = 276

1 patient in Control group
denied participation 

Included in Control group Included in Intervention group 
n = 139 n = 136 

Data collection 

Study I and II 
In study I and II the majority of data were collected prospectively within the national 
quality register RIKSHÖFT (Primary registration form, Q-reg 99 form, and 4-months 
follow up form). Most of the registrations of the RIKSHÖFT were made by the
coordinator of the study (AH). The coordinator also interviewed the patients and 

Excluded: n = 8 
2 had no operation
6 had history/treatment of 
previous ACS, dementia

Excluded: n = 4 
1 had no operation
3 had history/treatment of 
  previous ACS, dementia

Included in primary analysis Included in primary analysis 
n = 132 n = 131 

Figure 5. Flow-chart of the patients in study IV. 
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assessed their mental status (SPMSQ) within 24 hours after admission and before 
surgery. Follow-up registration was completed at the patients’ 4-months follow-up
visit by the responsible orthopedic surgeon or if hospital visit was not needed, by the
coordinator over the telephone. If at this time a patient was unable to answer, a next of 
kin or a caregiver was interviewed. ASA-classification was collected prospectively
from the Anesthesia register (database).

A chart review based on manual collection of data from the patient’s medical record 
and nursing chart was performed retrospectively by the author (KBB). In study I 
collected data included baseline information (admission data) concerning prescribed
medications, presence of any neuropsychiatric illness and/or confusion, laboratory 
results (blood levels of hemoglobin, plasma levels of sodium, potassium and 
creatinine), oxygen saturation (SpO2, pulsoximetry), and systolic blood-pressure 
(SAP).

In study II collected data included all the data collected in study I together with data
concerning the perioperative period including SpO2, SAP, intravenous (i.v.) infusions, 
analgesics and sedatives, anesthetic technique, blood-losses, and blood transfusions.
Data collected from the Anesthesia register included anesthetic technique and clock 
hours. Data collected from the A&E register included time for admission and
discharge calculated for a subsample of 249 (58 %) patients, admitted to hospital 
during September 1st to December 31st the years 2000 and 2001. No information
regarding clock-hours at the A&E was available for patients admitted during the same
months in 1999. Information concerning deceased patients was obtained from the
Swedish official death certificates.

Study III 
In study III all data were collected from 30 scientific papers referring to the OBS scale 
and in relation to the SAC’s eight criteria for instrument assessments i.e. Conceptual
and measurement model, Reliability, Validity, Responsiveness, Interpretability,
Respondent and administrative burden, Alternative forms of administration, and 
Cultural and language adaptations (translations) (218, 220). All data were also
collected in relation to clinical suitability.

Study IV 
In study IV all data at hospital admission were collected by the two researchers
managing the study (KBB and AH). Throughout the year the patients with a suspected 
hip fracture (shortened and externally rotated leg or history of a fall with subsequent
pain) were admitted to the hospital, one of the researchers was always available, day 
and night, when called on, to appear within 30 minutes at the A&E. Patients were 
informed orally and in written about the study and thereafter asked about participating
in the study. Written informed consent was obtained from the patients. The researcher 
included the patient into the study, accompanied the patient to the ward and informed 
the staff that the patient was included. The majority of patients were transferred and 
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treated in one of three orthopedic wards. In case of no beds available, the patients were 
treated in another hospital ward (24 patients).
All patients were visited daily at similar hours by one of the researchers, irrespectively 
of ward. Assessments for ACS, SpO2, physical status and pain were performed daily 
for eight days or shorter if the patient was discharged earlier (Figure 6). On
postoperative day five, blood samples (hemoglobin, hematocrit, sodium and 
potassium) were carried through. 

A standardized case report form (CRF) followed the patient throughout every unit; 
prehospitally, at the A&E including the X-ray department, the orthopedic ward 
preoperatively, anesthesia/operating department, recovery-room/postoperative unit,
and postoperatively in the orthopedic ward. Besides an initial brief information about 
the study the CRF included clock-hours for arrival/departure, SPMSQ, assessments of 
pain (measured as pain: yes/no, and as intensity of pain: 1 to 10) (221), SpO2, blood 
pressure, heart-rate, body temperature, laboratory tests (blood/urine), fasting periods, 
oxygen supplementation, intravenous (i.v.) infusions, analgesics and sedatives, 
anesthetic technique, blood-losses, and blood transfusions. All nurses working in the
ambulances or in the different wards had been informed how to use the CRF and how
to evaluate the patient clinically, assisted by the researchers. 

Data collection/ 

Assessment

Pre-

hosp

A&E Periop Day

1

Day

2

Day

3

Day

4

Day

5

Day

6 - 8 

Postop

30-days

SPMSQ X
OBS 1 X X X X X X X
DSM-IV X X X X X X X
Demographic data X
Clock hours X X X X
Pain X X X X X X X X X
Oxygen saturation X X X X X X X X X
Blood pressure X X X X
Heart-rate X X X X
Body temperature X X X X X X X X X
Blood samples X X X
Oxygen supplement X X X X X
Intravenous infusion X X X X X
Fasting periods X X X
Medications X X X X X
Blood-losses X X X
Blood transfusions X X X X
Complications
/Mortality

X X X X X X X X X

Prehosp=Prehospitally, A&E=Acute and Emergency department, Periop=Pre, intra, and postoperatively, SPMSQ = 
Short Portable Mental Test, OBS 1=Organic Brain Syndrome Scale 1, DSM-IV=Diagnostic Statistical Manual 4thEd

Figure 6.  Flow chart of the data collection and assessments during study IV.
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Assessments in study IV 

Cognitive status 
All patients with a suspected hip fracture were interviewed and screened by one of the 
researchers for lucidity using the SPMSQ within 30 min after admission to the A&E. 
Inclusion criteria for participating in the study were 8 correct answers, indicating 
normal mental functioning.

Screening for ACS 
Patients giving their informed consent to participate in the ACS study were assessed 
with the OBS 1 scale within four hours after admittance to hospital. The patients were 
thereafter tested with the OBS 1 scale on a daily basis by one of the researchers during 
the first eight days, or until the patient was transferred to another hospital or 
rehabilitation unit, or was not fit to be tested due to medical complications. Patients 
transferred to a nearby hospital in near connection to surgery (day 1 - 4) were followed
up through a visit on the fifth day by one of the researchers and tested with the OBS
scale. Postoperatively the patients were tested a minimum of eight hours after 
anesthesia was completed avoiding possible effects ascribed to premedication and/or
anesthetic agents (Berggren et al., 1987). The tests took place under as calm and quiet 
circumstances as possible, and at similar hours every day. Patients showing sign of
ACS when tested with the OBS scale, or reported by the nurse as having a confusional
state were evaluated in relation to the DSM-IV criteria of delirium (52) on a later 
occasion by a psychogeriatrician. One patient in the study with deaf-muteness
completed both questionnaires in writing. For another patient not native to Sweden, the
questionnaires were translated by an orthopedic surgeon speaking the same language
as the patient. Both patients only presented test results indicating normal mental
function.

Demographic data 
Information regarding patients’ demographic data was registered in the Swedish
national quality hip fracture register RIKSHÖFT, in which ASA-classification and
SPMSQ were also included. Information regarding deceased patients was obtained
from the Swedish official death certificates.

ASA-classification
All patients undergoing surgery were routinely examined preoperatively by the 
anesthesiologist in charge. Patient’s physical status was assessed according to the 
American Society of Anesthesiologists classification of physical status (99). The
assessment was registered in the anesthesia journal by the anesthesiologist or the nurse 
anesthetist, primary responsible for the patient in the operation department.
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Pain
Assessments of pain were made prehospitally, at admission to hospital, before and 
after pain treatment. Thereafter pain assessments were made at least twice a day until 
the eighth day. In connection with surgery, anesthesia and the direct postoperative
care, pain was assessed at arrival at the departments and after pain treatment. Pain was
measured as pain: yes or no, and as intensity of pain according to a numerical rating 
scale (NRS) from 1 to 10 either verbally or marked manually on a ruler (221).

Oxygen saturation 
Oxygen saturation (SpO2) was measured prehospitally, at admission to hospital, before 
and after five minutes of oxygen treatment (intervention group). Thereafter SpO2 was
measured at least twice a day until the eighth day. In connection with surgery, 
anesthesia and the direct postoperative care, SpO2 was assessed at arrival at the
departments and thereafter continuously. SpO2 was assessed by using pulse oximetry
(Tuffsat®). Every patient was connected to a portable pulse-oximeter at the A&E until
the fifth day. In the operating room the pulsoximetry was part of the anesthesia
equipment, while in the recovery room part of the standard monitoring. All patients 
irrespective of group showing SpO2<90 % after arrival to the A&E were reported by
the researchers and treated with supplemental oxygen SpO2.

Body temperature
Patient’s body temperature was measured with an ear thermometer with infra-red light 
(First temp Genius®) at admittance to hospital and thereafter twice daily. Extra 
measurements were made during anesthesia and postoperatively in the recovery room,
or if the patient was hypo- or hypertherm. During surgery treatment with forced-air 
warming and warm i.v. solutions to prevent unintended hypothermia/ maintain
intraoperative normothermia was included in the intervention program (222 - 224).

Blood samples
For all biochemical tests at admission and postoperatively on day five the standard 
laboratory SS-EN ISO/IEC 17025 was used. Test routines were kept according to the
instructions given by the Department of Clinical Chemistry and Pharmacology,
University Hospital, Lund. 

Intervention in study IV 

The intervention including prehospital and perioperative hospital treatment and care of 
patients with hip fracture, introduced in October, 2003, was based on clinical evidence 
and current knowledge about risk factors associated with ACS in elderly hip fracture
patients (6, 7, 10, 39, 64, 122, 138, 139, 144, 145, 150, 163, 214, 224 - 228). The
Intervention Group (IG) was treated according to the new evidence based program (6, 
7, 19, 35, 39, 64, 122, 125, 127, 138, 139, 142, 144, 145, 149, 150, 156, 157, 159, 163, 
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165, 166, 178, 188, 205, 207, 223, 226, 227, 229, 230 - 235) (Appendix III), while the 
Control Group (CG) admitted before October 1st 2003, received care according to 
standard clinical practice for patients with a hip fracture (91). According to current 
care treatment principles of the Orthopedic department before October 1st all patients
had surgery within 24 hours if possible, were treated with a permanent urine bladder
catheter during surgery and the first postoperative day, had antibiotic prophylaxis,
anticoagulation prophylaxis with low-molecular-weight heparin for approximately 10 
days postoperatively, and when possible, were mobilized within the first postoperative 
day (a.a.). 

Standard care vs. Intervention 

Supplemental oxygen was not a standard treatment in elderly patients with a suspected 
hip fracture either prehospitally nor at the A&E or the orthopedic ward at Lund 
University Hospital, even if the time spent on a trolley before entering the orthopedic 
ward many times could be more than six hours. Supplemental oxygen started normally 
first immediately before the introduction of anesthesia. In the intervention program 
supplemental oxygen 3 - 4 L/min started already prehospitally (225, 226). 

Standard supplemental nutrition or intravenous (i.v.) liquid for elderly patients with
hip fracture at the Lund University Hospital was, often after several hours as the 
diagnosis was settled through X-ray examination, one liter of i.v. saline/glucose 
preoperatively. If surgery was not close at hand the patient was offered a glass of milk
and a sandwich. Extra nutrition was only given in special cases or in cancer patients.
Intravenous fluid supplementation already in the ambulance or directly after arrival at 
the A&E together with extra nutrition (nutritional drinks given postoperatively) was a 
second part of the intervention program (225).

According to standard clinical practice the patient’s oxygen saturation was not 
checked either prehospitally nor preoperatively. The regimen of the Orthopedic
department of Lund University Hospital regarding treatment with blood transfusion in
elderly patients with hip fracture was restrictive even if the hemoglobin level in blood
indicated severe anemia (100 g/L or lower). Patients with cancer or specific anemic 
diagnosis were excluded. Increased monitoring of vital physiological parameters
especially oxygen saturation, hemoglobin in blood, blood pressure, and temperature
was a third part of the intervention program. The patient’s saturation of oxygen was 
monitored continually and registered at least twice a day (225, 226).

Standard prehospital care and treatment of elderly patients with a suspected hip 
fracture in the local catchments area of Lund University Hospital did not include any 
analgesic drug administered before moving the patient or prior to admittance to 
hospital (236). After arrival at the A&E the patient was usually offered some treatment
for pain (opioids and/or paracetamol) even if the administration of the drug was 
accomplished depending on organizational factors, such as a room or nurse available, 
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or an orthopedic surgeon available for prescription. Adequate pain relief directly after 
arrival in the A&E was as a fourth part of the intervention program (100).

All patients with a hip fracture at the A&E were, after the initial assessment by the 
orthopedic surgeon in charge, transmitted to the X-ray department according to the 
standard routines. After X-ray the patient had to return at the A&E for laboratory tests
and further assessment before transfer to the orthopedic ward, often several hours later. 
Avoidance of delay in assessment and treatment routines and transfer logistics by 
direct referral to orthopedic ward after X-ray was a fifth part of the new program
(100, 226). 

All patients with a hip fracture were screened for lucidity within 24 hours after
admittance to hospital by using the SPMSQ test. No further screening or testing was 
accomplished thereafter. Screening for ACS through daily testing with the OBS scale
was a sixth part introduced in the new program (206 - 208, 225, 226, 237).

No special guidelines were used regarding polypharmacia in elderly patients besides 
basic principles for drug interaction. Avoidance of polypharmacia especially sedatives 
and hypnotics and drugs with anticholinergic properties was a seventh part of the 
intervention program (7, 19, 225, 226).

The administration of i.v. analgesic prior to patient’s transfer to the operation was not 
regulated by guidelines in the Anesthesiological department. Instead, this was up to 
every single nurse anesthetist to decide. As anesthetic technique spinal as well as 
general anesthesia was used frequently. Sedation during spinal anesthesia with i.v. 
propofol and/or midazolam was common. Intravenous opioids as postoperative 
analgesia were used as routine. In the eight and final part of the intervention program
paracetamol as premedication, and spinal anesthesia preceded by 0.5 L of i.v. saline-
acetate was recommended as first choice. Administration of i.v. propofol and/or
alfentanil was recommended before patient’s transfer to the operation table. Blood 
pressure and hemoglobin should be kept at normal levels, and red blood cell
transfusion given if tendency of increased blood loss. Paracetamol should be included
as first choice postoperatively, or in combination with an i.v. opioid (100, 226)
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DATA ANALYSIS

Study I, II and IV 

In study I, II and IV significant differences between groups including categorical
variables were established using the Chi-square test and, when appropriate, Fisher’s 
exact test (238). For continuous variables judged as normally distributed, Student’s t-
test was used, and for ordinal data or variables with skewed distributions, the Mann-
Whitney U-test was used. Most of the data were not normally distributed and were 
therefore expressed with Median and Percentiles (q1 - q3) or Range. For parametric 
data Mean and Standard Deviation (SD) were used. For analyses between more than
two independent groups One-way ANOVA with Bonferroni Post Hoc test for multiple 
comparisons to reduce the risk for mass-significance was applied (Study II) (238). For 
analyses of differences regarding physiological variables monitored at different 
occasions, Paired samples t-test and Wilcoxon’s signed rank test were used (Study II) 
(238). P-values of <0.05 were considered statistically significant (Study I, II, and IV). 
Due to multiple comparisons in study II a reduced p-value (p<0.003) was used to 
control for the risk of mass-significance (239).

In study I, II and IV and due to the small number of patients in the ASA 1 and the
ASA 4 classes, patients were lumped and divided into two categories: ASA 1 and 2,
and ASA 3 and 4.

In study I and II multiple logistic regression analyses (backward, likelihood ratio) were 
performed to identify factors predicting each of four outcome variables (‘Deceased 
within four months’, ‘Postoperative confusion’, ‘Registered in-hospital complication’ 
and ‘Length of hospital stay’). One set of baseline variables was tested as independent 
variables in these analyses in paper I. In study II independent variables were entered in 
two steps. Firstly, baseline variables were entered, and those showing significant 
association with the respective outcome variable were kept in the next step, when
perioperative variables were added as predictor variables. Variables that in bivariate 
analyses were associated with the outcome variable with a p-value <0.2 or being 
clinically significant were included in the model. Dependent variables were 
dichotomized 0 = no/ best outcome and 1 = yes/worst outcome. Independent variables
were categorized according to clinically accepted cut-off values, based on previous 
studies or according to the median/mean values of the sample. They were either 
dichotomized into 0 = as less risk/better and 1 = as increased risk/worse, or dummy 
coded with the best item as reference e.g. undisplaced cervical fracture. The variables 
used for selection were age at fracture, gender, admitted from/living condition, 
walking ability, prescribed drugs, ASA score, dementia diagnosis, SPMSQ, fracture 
type, hemoglobin, potassium, blood creatinine, SpO2, waiting time for operation, 
hypotension during anesthesia, fasting time, anesthetic time, and blood transfusion.
Due to multicollinearity with dementia diagnosis, SPMSQ score was not entered in 
three of these analyses. In 90 patients preoperative SpO2 values monitored at 
admission in the operating department were missing. In order to get enough number of 
SpO2values in the analyses, SpO2 values for 44 patients registered in the A&E, and the 
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lowest SpO2 values registered on 40 patients during anesthesia (100 % received 
oxygen) were imputed. The relative importance of various predictors of outcome was 
presented as odds ratios (OR) with 95 % confidence intervals (CI). The model was 
tested with the Hosmer and Lemeshow goodness-of-fit test (240). Good model fit is 
indicated by non-significant chi-square value. The fit of the logistic regression model
for every outcome indicated good model fit. Data were analysed using SPSS for 
Windows (version 11.5 and 14.0, SPSS Inc., Chicago).

In study IV, before the study was started, the required sample size was calculated. This 
was done in order to estimate the chance of detecting a statistically significant 
difference in incidence of ACS in the intervention group compared to the control
group (238). We had estimated a clinical effect of 50 % to be of clinical significance 
due to the results in incidence of previous studies in the special field (7, 8, 10). A 
power of at least 80 % was required with a p-value of less than 0.05. A sample size of
300 patients was calculated to detect a 50 % reduction of ACS in the intervention
group compared with the control group given the usual care. 

Study III 

The analyses in study III followed the SAC’s eight attributes and review criteria which 
are based on current norms and principles of modern test theory as guidelines for 
evaluation of instruments (218, 241, 242). These guidelines were chosen due to the 
fact that SAC was created as a non-profit, international and independently operating 
entity with a commission to identify and review health status, functioning and quality 
of life instruments (220). Hence, the OBS scale was analysed and evaluated in relation
to how the OBS scale had been performed, tested and used, presented in the 30
scientific papers and in relation to the eight criteria of the SAC; the conceptual and
measurement model i.e. its underlying rationale for and description of concepts and the
population that the OBS scale was intending to assess. Furthermore, the reliability of
the OBS scale i.e. the degree to which the instrument is free from random error 
including the internal consistency and reproducibility, and its validity i.e. the degree to 
which the OBS scale measures what it is intended to measure covering content-related,
construct-related and criteria-related validity. Moreover, the responsiveness of the 
OBS scale referring to its ability to discern change over time, and the interpretability
referring to the degree to which the data and meaning of the OBS scale’s quantitative 
scores can be easily understood. Other criteria were respondent and administrative
burden aiming at the time, efforts and other demands that are put on the respondent
and the administrator of the scale, alternative forms of administration, referring to 
other ways in which the scale might be used, and cultural and language adaptations
(translations) including assessment of conceptual and linguistic equivalence and 
evaluation of measurement characters (218). Furthermore all data in the scientific 
papers were analysed and evaluated in relation to clinical suitability with regard to 
different clinical settings and patient populations in which the OBS scale had been 
administered or used.
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In the analyses presentations of concept dimensions (factor analysis), modifications of
the OBS scale, scale levels and steps, scores and target populations were looked for. 
Furthermore, presentations of inter-rater reliability (Spearman rank correlation), exact 
agreement between raters (Cohen’s Kappa), overall reliability measured as internal 
consistency (Cronbach’s alpha), test-retest or intra-class correlations (Spearman rank 
correlation). Moreover, the exact agreement with other scales, concurrent and 
discriminant validity, sensitivity to changes, prediction of illness, diagnostic criteria 
and evaluation of treatment were also looked for in the analyses (241, 242). 
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ETHICAL CONSIDERATIONS

In this thesis the ethical principles for research in human subjects according to the 
Declaration of Helsinki (1989) and outlined by the World Medical Organization 
(WMA) 1996 have been followed (WMA, 2002) (243). 

The projects in this thesis involved elderly person who earlier or just previously had
been affected by acute illness, signifying several different moments of stress, 
experienced as very trying and with the effect that the elderly person was not always 
able to assert her or his rights, will or wishes. The basic ethical principles of clinical 
research as respect for autonomy, beneficence, non-maleficence and the principle of 
justice were therefore taken into account (243). The research projects were also
obliged to follow the Ethical Code for Nurses, outlined by the International Council of 
Nurses (ICN) including four basic areas of responsibility: to promote health, to prevent 
illness, to re-establish health and to alleviate suffering (244). Before the studies (I, II 
and IV) were started, potential ethical considerations were highlighted.

A consequence of the principles of non-maleficence (doing no harm) and beneficence
(doing good) as far as it is possible was for this project to search for new knowledge
with the aim to be able to improve methods for diagnosis and treatment as well as 
prevention in relation to the risk of developing ACS in connection with a hip fracture 
(242). Potential risks of doing somebody harm should be redeemed by the benefit of 
possible improvements and a reduction of the suffering that may exist for those elderly 
in the future being in the same situation. Besides, the result of the projects might gain 
the society in the future through a possible reduction in healthcare costs. The benefits 
for the closely related could consist of getting more familiar with and a better 
comprehension of the underlying factors of the elderly reactions connected to acute
illness.

All patients with a hip fracture admitted to Lund University Hospital are registered in 
the RIKSHÖFT quality register. Before registration the patients are informed verbally 
and in writing. The RIKSHÖFT was approved by the National Bureau for
Computerized Registration (87-3278) in 1988. The responsibility of the register has 
since 2003 been transferred to the Region Skåne (98). 

In study I and II a major ethical dilemma existed as none of the persons in the 
population had been informed in advance and asked about participating in the study.
Consequently none of the persons involved had had the possibility to deny any 
participation in the research project. There were two ways of solving this dilemma; 
either to contact every person individually or to inform the patients through an 
advertisement. The latter was chosen and in line with the recommendations of The
Ethics Committee of Lund University. This was accomplished through extended
information about the study and its purpose, including the possibility to deny
participation through contact with the researcher, and presented in the largest daily 
newspaper of the South Region of Sweden. No patient denied participation. In study I 
and II the included data prospectively collected from the RIKSHÖFT and data 
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retrospectively collected from medical records and nursing charts were coded and 
handled with confidentiality. Consequently with regard to every person’s right of 
autonomy, integrity and a private life, it was not possible to identify any individual in
relation to the results presented (245).

In study III no major ethical dilemmas were of hand as the study object solely 
comprised scientific results already published. 

In study IV several ethical considerations were of hand. Firstly, the principle of justice 
as only patients 65 years and lucid at arrival to hospital (SPMSQ 8 correct answers) 
were consecutively included in the study. The remaining patients (<65 years, SPMSQ
<8 correct answers, history of previous cognitive impairment, severe neuropsychiatric 
illness, difficulties to communicate, or multi-trauma) were not included. Due to the 
fact that persons 65 years of age or older, without early history of cognitive 
impairment or confusion were at risk, or increased risk of developing ACS while in 
hospital, and with regard to the aim of the study, we chose to exclude those not
fulfilling the inclusion criteria. The included patients were all treated equally and 
asked to participate regardless of gender, nationality, race and social status. However, 
all patients with hip fracture living in the local catchment area of Lund University
Hospital and admitted to the Department of Orthopedics during the study period were
consecutively included in the larger population-based study (n = 478) with the aim to 
reduce the incidence of pressure ulcer and other complications, reported elsewhere 
(22).

Consequently all the patients throughout the year took part in the increased monitoring
and daily visits by the researchers including other assessments besides the rating with 
the OBS scale. For any reason a patient or staff wished to encounter the two researches 
(KBB and AH), there was always one available 24 hours a day, and every day the year 
around. As the researchers were not involved in the care of the patients, no
dependency was considered to exist between the researchers and the patients.
For ethical reasons and the principle of doing good and no harm, no blood tests
performed in the study, irrespectively of if the patient belonged to the control group or 
the intervention group, were hidden for the staff involved. Furthermore, all patients in 
both groups showing SpO2 <90 % were reported by the researchers and treated with 
supplemental oxygen. Whenever a patient showed sign of ACS this was reported to the 
responsible nurse.

Secondly, the principle of autonomy was considered. Prior to entering the ACS study, 
after being informed about the registration in the RIKSHÖFT and tested with the 
SPMSQ test, the patients were given oral and written information about the ACS 
study. Information was given to the patient and her/his next-of-kin that the 
participation in the study was voluntarily and possible to interrupt at any time. Any 
person, when asked about participation, finding it difficult to use her/his right of self 
determination was encouraged by the researcher to get support by the next-of-kin. The
next of kin was given separate written information but with the same content. If absent 
at the patient’s admittance, written information was send by mail to the next-of-kin. 
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Written informed consent was obtained from all patients, except one who denied 
participating.

Every assessment with the OBS scale was carried through during as calm and quiet 
circumstances as possible. Before the test started the patient’s hearing and seeing was 
investigated. If the patient showed any signs of distress or being tired, the researcher 
made a short break before continuing the questions. The researcher always tried to be
careful and sensitive with regard to the patient’s physical and mental condition, and as
supportive as possible if the patient showed any sign of being confused (10). If a 
patient was in need of support or to talk, the researcher stayed by the patient for a 
while. All assessment data including the OBS scale were made anonymous by coding 
and kept separately and confidential. Every patient and her/his next-of-kin were 
informed explicitly in the written information sheet how to get in contact with the 
researcher in case any questions were of hand after the study had finished. 
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FINDINGS

Study I, Factors at admission associated to 4-months outcome in 
elderly patients with hip fracture

Study II, The influence of perioperative care and treatment on 4-
months outcome in elderly patients with hip fracture

Patient characteristics in Study I and II are summarized in Table 5 and 6.

Table 5. Demographics and functional status in relation to ASA 1+2 and ASA 3+4 in Study I
and II.

ASA-grade

1 + 2 
n = 258 (60.3)

3 + 4 
n = 170 (39.7) p-value

Gender
Female/Male 201 (77.9)/57 (22.1) 111 (65.3)/59 (34.7) 0.004*)

Age (years) Mean (SD) 82.0 (7.3) 83.3 (7.6) 0.091†)

Living alone 108 (41.9) 36 (21.2) <0.001*)

Admitted from <0.001*)

Own home 167 (64.7) 80 (47.1)
Sheltered/Institutional care 84 (32.6) 73 (42.9) 
Rehabilitation/Hospital 7 (2.7) 17 (10.0) 

Neuropsychiatric condition 0.424*)

No mental illness 167 (65.0) 98 (58.7) 
Dementia 59 (23.0) 45 (26.9)
Post stroke/others 31 (12.1) 24 (14.4)

SPMSQ‡)

8 correct answers
<8 correct answers

135 (52.3)
88 (34.1)

80 (47.1)
62 (36.5)

0.427*)

Comparisons are between ASA 1+2 and ASA 3+4. Results are presented as number of patients
(percentage). Concerning age Mean (SD) is used. ASA = American Society of Anesthesiologists’
classification of physical status
*)Pearson Chi-squared test or Fisher’s Exact test
†)Student’s t-test
‡) Missing patients: ASA 1+2: 35 (13.6)/ASA 3+4: 28(16.5)

About 60 % of the patients included in Study I and II were classified as ASA 1 and 2 
and 40 % as ASA 3 and 4. Men compared to women were more commonly classified
as ASA 3 and 4 than ASA 1 and 2 (p=0.005), lived significantly more often together 
with someone (42.2 % vs. 23 %, p<0.001), and got their fracture more often outdoors
(18.3 % vs. 9.0 %, p=0.010). Of the 272 patients (64 %) who were able to walk alone 
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outdoors or indoors, 69 % and 56 % belonged to ASA 1 and 2 and ASA 3 and 4 
groups, respectively (p=0.012).

Table 6. Biochemical and physiological variables at baseline and perioperatively in relation to
ASA 1+2 and ASA 3+4 in Study I and II.

ASA-grade

1 + 2 
n = 258 (60.3)

3 + 4 
n = 170 (39.7) p-value

Hemoglobin (blood) 

Mean (SD) g/L (255 vs. 165) 123.1 (15.38) 119.6 (15.88) 0.027*)

<100 g/L (%) (255 vs. 165) 13 (5.1) 18 (10.9) 0.035†)

Sodium (serum) 

Median (q1-q3) mmol/L (248 vs. 160) 139 (137.0  -  141.0) 139.0 (137.0 -
141.0)

0.066‡)

Potassium (serum)

Median (q1-q3) mmol/L (243 vs. 159) 4.0 (3.7 - 4.3) 4.1 (3.8 - 4.3) 0.018‡)

Creatinine (serum)

Median (q1-q3) mmol/L (239 vs. 151) 69.0 (56.0 - 87.0) 71.0 (59.9 - 96.0) 0.097‡)

> 100 micromol/L (%) 33 (13.8) 34 (22.5) 0.026†)

Oxygen saturation (SpO2) at A&E

Median (q1-q3) mmol/L (110 vs. 85) 96.0 (93.0 - 97.0) 95.0 (92.0 - 97.0) .032‡)

Oxygen saturation (SpO2) at OD

Median (q1-q3) mmol/L (200 vs. 138) 94.0 (92.0  - 96.0) 93.5 (90.0  - 95.0) .014‡)

Systolic blood pressure (SAP) at OD 

Median (q1-q3) mmol/L (248 vs. 161) 150 (135 - 175) 150 (135 - 170) 0.979‡)

Comparisons are between ASA 1+2 and ASA 3+4. Results are presented as Mean (SD), Median (q1-q3), or as 
number of patients (percentage). ASA = American Society of Anesthesiologists’ classification of physical
status.
*) Student’s t-test
†) Pearson Chi-squared test or Fisher’s Exact test 
‡) Mann-Whitney U test 
A&E = Acute & Emergency Department, OD = Operating Department

A SPMSQ score of less than 8 correct answers was found in 99 % of the patients with 
a dementia diagnosis, and in 18.3 % of the patients without any previous
neuropsychiatric diagnose (p<0.001). Confusion present at time of admission or
appearing later preoperatively was registered in 18.6 % of the patients. Compared to 
other patients, patients with preoperative confusion were significantly more often 85
years (59.5 % vs. 38.0 %) (p = 0.001), had a dementia diagnosis (57.0 % vs. 17.1 %)
(p<0 .001), and/or a SPMSQ score of <8 correct answers more often (78.3 % vs. 32.7 
%) (p<0 .001), and also lived in institutional care more frequently (67.1 % vs. 31.0 %)
(p<0 .001).
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Sixty-three percent of the patients had four or more prescribed medications. The use of
prescribed drugs 4 was significantly more frequent among ASA 3 and 4 group
compared to ASA 1 and 2 (72.6 % vs. 61.6 %) (p<0.001), among patients 85 years 
compared to younger patients (72.6 % vs. 61.6 %) (p = 0 .022), and in patients 
admitted from any dependent living compared to patients living in their own homes 
(87.2 % vs. 51.0 %) (p<0 .001). Prescribed medications 4 was significantly more
common among patients with a neuropsychiatric condition compared to other patients
(86.7 % vs. 65.0 %) (p<0 .001), and in patients with a hemoglobin <100 g/L compared 
to other patients (80.6 % vs. 57.8 %) (p = 0 .015). Abnormal levels of hemoglobin,
creatinine, potassium (slight increase) and SpO2 were more frequently found in the 
ASA 3 and 4 group (Table 6).

Fracture type did not differ significantly between the two ASA groups. The most
frequent types of fractures were the displaced intracapsular (34.1 %), the trochanteric
with two fragments (31.8 %), and the undisplaced intracapsular (18.0 %). Patients 85
years suffered more often from basocervical fractures and trochanteric with two
fragments fractures (46.4 % vs. 29.3 %) (p = 0 .004) compared to younger patients. 
Screw and plate fixation was the most common surgical method carried out in 48 % of 
the patients, whereas hemiarthroplasty was performed in 28 %, two screws or pins in 
22 %, and total hip arthroplasty in 3 % of the patients.

Delay of surgery, defined as > 24 h, was registered in 45 % of the patients. In the 
majority of cases the causes of delay were reported to be due to late arrival to hospital
or delayed transport to operating department (23 %) or lack of available operating 
theatre space, surgeons and anesthesiologists or hospital beds in the recovery unit or 
the orthopedic ward (57 %). In 14 % of the delays operation was postponed because 
the patient was considered in medical need of treatment due to fluid imbalance,
myocardial infarction, arrhythmia, gastrointestinal bleeding, or adjustment of 
anticoagulant treatment.

The median time spent in the A&E, including the transport to and fro the X-ray
department, was for a sub-sample of patients (n=249, 58 %) 3.6 h (range, 0.6 - 9.6 h).
The median intra-hospital waiting time for surgery was 19.4 h (range, 4.3 - 219.0 h). 
Patients waiting 24 h after arrival (n=134, 33 %) belonged significantly more often to 
ASA group 3+4 (46 % vs. 35 %) (p = 0.031), and had more often a fasting time of 12
h (73 % vs. 52 %), (p<0.001). About 40 % of the patients waiting 24 h had received 
1 L i.v. fluid preoperatively.

The median fasting time was 12 h (range, 2 - 56 h). Patients fasting 12 h (n=249, 
59 %) belonged significantly more often to ASA group 3+4 (43 % vs. 33 %)
(p = 0.026), had more often a waiting time for surgery of 24 h (41 % vs. 21 %), 
(p<0.001), suffered more often from confusion at arrival or later preoperatively (n=77)
(22 % vs. 13 %) (p<0.015). About 55 % of the patients fasting 12 h had received 

 1 L i.v. fluid preoperatively.
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Anesthesia method was either spinal anesthesia (SA) or general anesthesia (GA). The 
majority of patients (64 %) had SA, of these 70 % had some kind of adjunctive
sedation (benzodiazepines (n=56), propofol (n=120), another sedative or ketamine 
(n=8). About 36 % of the patients received general anesthesia (GA). Peroperative 
hypotension occurring in 275 (64 %) patients was more frequent in the GA group than
in the SA group (82 % vs. 58 %) (p<0.001). The incidence of hypotension, however,
did not differ between the ASA groups. About 95 % of the patients were given 
analgesics preoperatively, and all patients received postoperative analgesia by means
of morphine, paracetamol, and tramadol hydrochloride. There were no significant 
differences in pain treatment between the ASA groups.

The median length of stay (LOS) was 10.0 (8.0 - 14.2) days. LOS did not differ 
between the ASA groups (median (q1-q3), ASA 1+2: 10 (7.0 – 14.0), ASA 3+4: 11 
(8.0 – 14.0) (ns)). A significantly shorter LOS was found in patients with undisplaced
intracapsular fracture (n=77), median (range) days 11 (2 - 43) vs. 8 (1 - 29) (p<0.05), 
in patients living in a more dependent living situation (n=157), 12 (1 - 40) vs.
8 (2 - 43) (p<0.001), in patients suffering from a neuropsychiatric diagnosis (n=160), 
12 (1 - 43) vs. 8 (1 - 34) (p<0.001), and in patients with postoperative confusion 
(n=223), 11 (1 - 33) vs. 10 (1 - 43) (p<0 .041). 

Measurements and treatments during the care period showed that only 15 of the 31 
patients found to have hemoglobin <100 g/L at arrival were treated with one or more
units of blood transfusions preoperatively. Only 16 of the 58 patients with a SpO2<90
% measured at arrival at the operating department had been treated preoperatively with 
oxygen. In both ASA groups a significant decrease was found in SpO2 between the
measurements performed at the A&E, the operating department, and postoperatively in 
the orthopedic ward, respectively (Table 7). A significant decrease in hemoglobin was
also found postoperatively in both ASA groups (Table 7). A blood loss of 0.3 L was 
present in 121 (29 %) of all patients. A vast majority of these patients had a more 
complicated fracture, either a displaced intracapsular or a trochanteric two fragments
fracture. Sixty-five percent of the patients with a postoperative hemoglobin <100 g/L
(n=213) were substituted with blood transfusion postoperatively. Of all the patients 
with a postoperative hemoglobin <100 g/L, 64 % had either a basocervical,
trochanteric, or a subtrochanteric fracture (p<0.001), and 63 % were operated with a 
screw and plate fixation (p<0.001).

Postoperative outcome presented as ‘4-months mortality’, ‘postoperative confusion’, 
and ‘in-hospital complications’ showed to be significantly associated with a number of 
different baseline factors and a number of different perioperative factors as presented 
in Table 8. Four (1.6 %) patients in ASA 1+2 and eight (4.7 %) patients in ASA 3+4
died while in hospital (ns). These patients suffered from respiratory, cardiac, or renal 
insufficiency, or cancer metastases. The 30-days mortality was eight percent (34 
patients) and did not differ between the ASA 1+2 and ASA 3+4 groups. At four 
months follow-up 68 (16 %) patients had died; 27 (10.5 %) patients in ASA 1+2 and 
41 (24.1 %) patients in ASA 3+4 (p<0.001).
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Table 7. Differences in SpO2 and Hemoglobin pre- and postoperatively in relation to ASA groups in Study
I and II. 

Acute & 
Emergency

Operation
Department

Orthopedic ward 
p-value p-value

ASA 1+2 
SpO2, Median
(q1-q3)

96.0 (94.0 - 98.0) 94.0 (92.0 - 96.0) 93.0 (89.5 - 94.0) <0.001*)‡) <0.0005†)‡)

ASA 3+4 
SpO2, Median
(q1-q3)

95.0 (92.0 - 97.0) 93.5 (90.0 - 95.0) 92.0 (88.0 - 94.0) <0.001*)†) <0.001*)‡)

ASA 1+2 
Hemoglobin,
Mean (SD) 

123.1 (15.38) 99.3 (16.65) <0.001†)||)

ASA 3+4 
Hemoglobin,
Mean (SD) 

119.6 (15.88) 98.5 (15.08) <0.001†)||)

*) Comparisons are between Acute & Emergency Department and Operation Department preoperatively (ASA 1+2,
n=77, ASA 3+4, n=74)
†) Comparisons are between Acute & Emergency Department and Orthopedic ward postoperatively (ASA 1+2, n=57,
ASA 3+4, n=49)
‡) Wilcoxon´s signed rank test
§) Paired samples t-test
||) Comparisons are between Acute & Emergency Department and Orthopedic ward postoperatively (ASA 1+2, n=245,
ASA 3+4, n=156)

Altogether, 223 (52 %) patients suffered from postoperative confusion. Of those, 76 
patients already showed signs of confusion preoperatively. Thus, as many as 43 % of
the patients developed confusion after the operation. Patients who died within 
4-months after surgery suffered significantly more often from postoperative confusion
compared to survivors (62.5 % vs. 39.4 %) (p=0 .004), whereas the incidence of 
postoperative confusion did not differ between the ASA groups (n=345), (ASA 1+2:
40 %, ASA 3+4: 47 %), (p=0.197).

Fifty-one percent of the patients experienced in-hospital complications. The incidence
of complications did not differ significantly between the ASA 1 and 2 and 3 and 4 
groups. Women had a significantly higher frequency of in-hospital complications than 
men (56 % vs. 37 %) (p=0.001). The most frequent complication, urine tract infection,
was diagnosed in 33 % of the women and 13 % of the men (p<0 .001). The incidence 
of serious complications such as pneumonia and cardiac or renal failure was 19 %. 
Patients who died within four months after discharge were more often affected by in-
hospital complications than survivors (70 % vs. 47 %) (p=0 .001). 

The result of the multiple logistic regression analyses (backward, likelihood ratio), 
performed to identify factors predicting each of four outcome variables (‘4-months
mortality’, ‘postoperative confusion’, ‘in-hospital complications’ and ‘LOS’), are 
presented in Table 9. 
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Table 8.  Postoperative outcome associated with various baseline and perioperative factors. Bivariate 
analyses of significance (p<0.05*)), (n=428).

Outcome Study I: Baseline factors Study II: Perioperative factors 

Mortality within 4-months ASA 3 + 4 group Fasting 12 hours‡)

Age 85 years Peroperative transfusion 1§)

Male sex Postoperative SpO2<90 % 
Dependency in living Postoperative transfusion 1§)

Dementia diagnosis§)

SPMSQ <8 correct answer ||)

 Prescribed drugs 4§)

 Hemoglobin <100 g/L¶)

Creatinine > 100 micromol/L**)

Other fracture than undisplaced 
Postoperative confusion†) Dependency in living Postoperative SpO2<90 % 

Unable to walk alone/bedbound Postoperative transfusion 1§)

Dementia diagnosis§)

SPMSQ <8 correct answer  ||)

Postoperative hemoglobin<100 
g/L††)

Prescribed drugs 4§)

In-hospital complications Age 85 years Preoperative SpO2<90 %‡‡)

Male sex Postoperative transfusion 1§)

Dependency in living 
Unable to walk alone/bedbound 

Postoperative hemoglobin<100 
g/L††)

SPMSQ<8 correct answer ||)

Prescribed drugs 4§)

SpO2<90 % at arrival§§)

Results are presented as percentage of patients. Comparisons are made between following groups: Deceased at 
4 -months vs. Alive at 4-months, Postoperative confusion vs. No postoperative confusion, In-hospital complications 
vs. No in-hospital complications. ASA = American Society of Anesthesiologists’ classification of physical status, 
 SpO2 = oxygen saturation, Dependency in living = partially dependent/dependent living, SPMSQ = Short Portable 
Mental Status Questionnaire. 
*) Pearson Chi-squared test or Fisher´s Exact Test 
†) Patients with preoperative confusion excluded (n=76) 
‡) n=421 
§) n=424  
||) n=365  
¶) n=420  
**) n=390 
††) n=403 
‡‡) n=422 
§§) n=195
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Study III, The Organic Brain Syndrome (OBS) Scale: a systematic
review

The result of the analysis showed that in 18 of the 30 papers the criteria stated by the 
SAC - Conceptual and measurement model, Reliability, Validity, Interpretability, 
Responsiveness, Respondent and administrative burden, Alternative forms of 
administration, and Cultural and language adaptations (translations) -  were considered
(see Table 10). The conformity of the scale with the criteria stated in DSM-III, DSM-
III-R and DSM-IV (49, 52, 55) was supported by several studies (7, 10, 210). The tests 
and cross-evaluations carried out in these studies strongly confirmed the reliability of 
the diagnosis of ACS thus a confirmation of the usefulness in the populations for
which the OBS Scale was intended; a conclusion further supported by the literature 
which has been examined and studied. 

In relation to Responsiveness the OBS 1 scale showed to be sufficiently sensitive to 
recognize, at an early stage, those patients who are at risk of developing an ACS (10). 
The same author had found significantly higher OBS 1 scores at admission to hospital
in patients who later developed ACS. In several studies the OBS 1 and 2 had been 
used to detect and follow the clinical course of ACS (7, 19, 21, 35, 37, 63). All 
patients in the study by Gustafson L et al. (1985) could be described by standardized 
factor scores in the different symptom clusters, based on factor analysis, and the
symptom profile could be followed during treatment of the confusional state (206-
208).

Concerning Respondent and administrative burden the assessment using the OBS 1
took approximately 5 - 10 minutes and was possible to integrate into ordinary nursing 
assessment (10). The assessment with both subscales took about 30 to 60 minutes and 
the patients never complained of feeling tired during the actual investigation (207, 
211).

Regarding Alternative forms of administration two authors suggested that the patients’ 
mental status before the fracture could be judged by interviews with relatives and care 
staff (21, 212). The observational schedule of the confusion scale, OBS 2, could be 
grounded on information given by nurses and other staff members, well acquainted
with the patient’s condition and behavioural patterns, and with special training of 
patients with organic mental disease (206, 207).

In relation to Cultural and language adaptations (translations) the selection and 
formulation of the items in the OBS Scale were based on a comprehensive review of 
literature concerning psychogeriatric assessment scales, using Scandinavian research 
traditions and approaches. The questions in the orientation subscale fulfilled those 
commonly used to establish the clinical assessment of patients suffering of organic
brain failure (207). Although the OBS Scale was originally founded on Swedish 
clinical concepts and tradition, it had shown a satisfactory concordance with other
rating scales in the field of organic mental disease.

 54



 55

The structure of the OBS Scale and its clinical applicability has been studied in 
different clinical settings and patient populations with a wide range of age from 
23 years to 102 years and at different departments and hospitals (Table 6). In several 
studies the OBS Scale had been used to investigate the incidence of ACS and to follow 
the development of this condition, dementia, different psychiatric profiles and 
behavioural as well as cognitive symptoms in the elderly population. It has been 
applied on orthopedic patients, stroke patients, patients in coronary heart and intensive 
care units (ICU), showing good responsiveness, and comprehensibility in a number of 
clinical conditions. Compared to other mental tests, in which the patient has been 
assessed according to a nominal scale (right/wrong answer), the OBS Scale offered 
several well defined scoring steps which should make it more sensitive to changes in 
the patient’s mental condition.  

The OBS Scale in many aspects satisfied the requirements of a valid clinical 
instrument, though with respect to the eight attributes suggested by the SAC (2002) 
there is a need for further evaluation of the OBS Scale, especially with regard to 
reliability such as test-retest reliability and intra-class correlations, and the translation 
and adaptation to other languages (217).  
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Study IV, Reducing Acute Confusional State in elderly patients with 
hip fracture: a multi-factorial intervention study

Only minor differences in patient characteristics were found in study IV between the 
intervention group (IG) (n=131) and the control group (CG) (n=132) (Table 11 and 
12). Thus, patients of the IG had a significantly poorer ability to walk. The number of 
prescribed drugs and their use did not differ between the groups, except for the use of 
diuretics which was significantly more common in the CG (47 % vs. 31 %). There 

Table 11. Patient characteristics and medical data at baseline.

Group Control
N=132

Intervention
N=131

P-
value

Gender Female/Male 92 (69.7)/40 (30.3) 93 (71.0)/38 (29.0) .818
Age 82.0 (7.6) 81.1 (7.5) .378
Impaired hearing 57 (43.2) 49 (37.4) .340
Impaired vision 93 (70.5) 85 (65.9) .334
Ever smoker 42 (32.8) 53 (40.5) .145
Residence/admitted from .796
Own home 118 (89.4) 114 (87.0)
Institutional care 10 (7.6) 13 (9.9) 
Rehabilitation unit/hospital 4 (3.0) 4 (3.1) 
Walking ability .036
Able to walk alone 124 (93.9) 110 (84.0)
Walks with assistance 7 (5.3) 18 (13.7) 
Wheelchair 1 (0.8) 3 (2.3) 
ASA I/II/III/IV 10/77/42/3 17/59/48/7 .103
Diagnoses 2.0 (1.0 - 2.0) 2.0 (1.0 - 2.0) .581
Diagnoses, 3 23 (17.4) 30 (22.9) . 268 
SPMSQ score 10 (9.0 - 10.0) 10 (9.0 - 10.0) .525
OBS scale score 0 (0 - 1.0) 0 (0 - 3.0) .289
Prescribed drugs 4.0 (2.0 - 7.0 4.0 (2.0 - 6.0) .760
Fracture type
Cervical 73 (55.3) 63 (48.1) .242
Trochanteric 59 (44.7) 68 (51.9) .242
Comparisons are between Control group and Intervention group. Results are presented as number of
patients (percentage) or as Mean (SD) or Median (q1-q3). Significances tested with Pearson Chi-
squared test or Fisher’s exact test, Student’s T-test or Mann-Whitney U test. SPMSQ = Short
Portable Mental Status Questionnaire, and OBS scale = Organic Brain Syndrome Scale. 
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were statistically significant differences in levels of sodium (IG > CG) and potassium
(IG <CG) in serum between the two groups. Furthermore the patients in the IG had a
significantly higher pulse rate at admission. However, all these differences were small 
and insignificant from a clinical standpoint.

Table 12. Biochemical and physiological variables at baseline. 

Group
n

Control
n

Intervention P-
value

Hemoglobin (g/L) 131 121.8 (16.9) 131 123.3 (15.3) .456
Hematocrit (%) 121 36.1 (4.5) 128 36.6 (4.3) .327
Sodium (mmol/L) 131 141 (138.0 - 143.0) 130 142 (139.0 - 144.0) .047
Potassium (mmol/L) 129 4.0 (3.7 - 4.3) 129 3.8 (3.6 - 4.1) .013
Creatinine (micromol/L) 128 72.0 (57.0 - 94.0) 130 71.5 (55.6 - 87.3) .712
SpO2 (AMB) (%)   66 96.0 (94.8 - 98.0)   80 95.6 (94.0 - 98.0) .915
SAP (A&E) (mmHg) 122 163 (30.0) 118 160 (27.7) .454
Heart rate (A&E) (/min) 123 78 (13.7) 119 81 (14.0) .034
Body temperature (ear) (ºC) 126 37.1 (0.6) 116 37.0 (0.6) .541
Comparisons are between Control group and Intervention group. Results are presented as Mean (SD) or Median (q1-
q3). Significances tested with Student’s t-test or Mann-Whitney U test. Oxygen saturation (SpO2) (pulsoximetry),
systolic arterial pressure (SAP), Ambulance (AMB), and Acute & Emergency department (A&E).

Of the 131 patients in the IG 29 (22 %) patients developed ACS, whereas of the 132 
patients in the CG, 45 (34 %) developed ACS (p=0.031). Eight patients in the IG and 
11 in the CG developed ACS already preoperatively (n.s.). Two of these patients had 
confusion only preoperatively (IG: 1, CG: 1). Altogether 74 (28 %) patients developed
ACS, a 64 % reduction compared to the control group. 

All but thirteen of the patients suffering from ACS presented OBS max scores of seven 
points or more in one or several tests. Twelve patients (IG: 2, CG: 10) suffered only
from nocturnal confusion and presented, when tested daytime, OBS scores of six 
points or below. One patient in every group presented OBS scores of six points in four 
variables. These patients had no knowledge whatsoever of being in a hospital at the 
time. One patient in each group developed ACS after being transported to a nearby 
hospital. According to the clinical evaluations of the nurse in charge and the nurse’s 
records all patients with ACS fulfilled the criteria for ACS in relation to DSM-IV 
showing a Kappa-coefficient 0.87, (95% C I, 0.80 – 0.94). 

Supplemental oxygen was administered prehospitally and preoperatively in 76 % and 
95 % of the patients in the IG, respectively. The corresponding percentages in the CG 
was only 12 and 18 (p<0.0001). During surgery/anesthesia and in the recovery room
the majority of patients in both groups were treated with oxygen. Postoperatively,
however, in the orthopedic ward, the number of patients receiving supplemental
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oxygen differed significantly (IG: 95 % vs. CG: 55 %) (p<0.0001). Consequently, we
found significantly higher median (q1-q3) levels of SpO2 in the IG compared to in the 
CG measured both prehospitally (97 (94.0 - 98.0) vs. 96 (94.0 - 98.0)), and during the 
hospital stay, including the second day after surgery (96.0 (94.0 - 97.0) vs. 94.0 
(92.0 - 96.0), (p<0.0001)). The mean (SD) body temperature during anesthesia was 
significantly higher in the IG (37.1 (0.7) vs. 36.8 (0.6), indicating that the efforts to 
avoid hypothermia were successful. Moreover, the total volume of i.v. fluids (L) given 
was significantly higher in the IG than in the CG (median (q1-q3), 5 (3.5 - 5.5) vs. 4 
(3.0-5.0) (p=0.001)).

The time lapsed between the arrival in the A&E, including X-ray examination, and the 
arrival in the orthopedic ward was significantly shorter in the IG group (median (q1-q3)
2.7 (1.9 - 3.8) vs. 4.6 (3.3 - 5.7), p<0.0001). The fasting time was about the same in
both groups, whereas the waiting time for surgery did not decrease as could have been 
expected.

There were no significant differences between the two groups with regard to 
premedication, anesthesia method, anesthesia time, surgical method, the amount of
blood loss, units of blood given or pain assessed prehospitally, at arrival in the A&E, 
in the orthopedic ward, or in the operating department. More patients in the CG had
prophylactic antiemetics (ondanzetron or droperidol) (p<0.0001), while more patients 
in the IG were treated with opioids postoperatively in the recovery room (p=0.009).
The lowest heart-rate registered during anesthesia was significantly higher in the IG 
(p=0.043), while the lowest SAP monitored during anesthesia did not differ between 
the two groups. 

Patients who developed ACS were significantly older (mean (SD) 85.3 (6.4) vs. 80.1
(7.5), p<0.0001), more often male (41 % vs. 23 %), suffered more often from impaired 
hearing (76 % vs. 65 %), and lived more often in institutional care (18 % vs. 5 %). 
Patients with ACS were significantly more often classified as ASA 3 or 4 (53% vs.
32%), had a significantly lower median (q1-q3) SPMSQ score at admission to the A&E 
(9 (8.0 - 9.0) vs. 10 (9.0 - 10.0), a higher initial OBS score in an increased number of 
variables (1 (0 - 4.0) vs. 0 (0 - 1.0), and a significantly higher maximum OBS score
also in an increased number of variables (4.5 (4.0 - 6.3) vs. 1.0 (0 - 2.0), p<0.0001).
Furthermore, they had a significantly higher number (> 3) of diagnosed diseases (28 % 
vs. 17 %), were more often affected by a neurological disease (Mb Parkinson, cerebral 
vascular lesion, or myasthenia gravis) (34 % vs. 21 %), and were more frequently
prescribed drugs 4 (68 % vs. 51 %) of which the number of diuretics (53 % vs. 34 
%), nitroglycerine (14 % vs. 4 %), and drugs with anticholinergic effect (53 % vs. 26 
%) were significantly increased in the ACS group.

The patients with ACS compared to non-ACS had significantly lower levels of 
hemoglobin (mean (SD) 119.1 (19.8) vs. 123.8 (14.3)) and sodium (median (q1-q3) 140 
(137.0-143.0) vs. 142 (139.3-143)), and increased (median (q1-q3) levels of potassium 
4.0 (3.8-4.3) vs. 3.8 (3.6-4.1)), and creatinine 82.0 (62.5-106.0) vs. 69.5 (56.0-85.0)), 
at admission.  They also had significantly lower median (q1-q3) SpO2 levels, both 
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preoperatively (95 (93.0 - 96.3) vs. 96 (94.0 - 97.0)), and postoperatively (94
(92.5 - 96.0) vs. 96 (93.0 - 97.0)). The fasting time (h) was significantly longer in the 
ACS group (median (q1-q3), 15 (11.0 - 24.3) vs. 13 (9.0 - 20.0)). The median (q1-q3)
volume of i.v. fluids (L) (1 (0.4 - 1.0) vs. 1 (0 - 1.0), p=0.018) and number of units of
blood transfused postoperatively (0 (0-2.0) vs. (0 (0-2.0), p=0.029) were significantly 
higher in the ACS group. Type of fracture and the surgical method did not differ 
significantly between the ACS and non-ACS group. 

Of all studied patients 11 (4 %) died within 30 days postoperatively (mean: 12, range
3 - 24 days).  Five patients were 85 years, four patients had 3 diagnoses at 
admission, five were classified as ASA 2, four as ASA 3, and two as ASA 4. Nine
patients had cardiovascular diseases, four had cancer, two had chronic respiratory
disease, five had neurological disease, two had diabetes, and one patient suffered from 
renal insufficiency. Since a significant majority (7 out of 11) of the deceased patients
developed ACS during the observation period, development of ACS seemed to be
associated with increased mortality. Moreover, the patients who developed ACS were
significantly more often stricken with other complications, such as cardiac failure and 
myocardial infarction. However, the incidence of any other complication during
hospital stay nor death within 30 days of surgery did not differ significantly between 
the intervention group and the control group.
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DISCUSSION

A number of intervention studies throughout the world concerning the acute
orthopedic treatment and care of elderly patients with hip fracture have been
introduced and carried through. The majority of these studies performed in the hospital 
setting have shown positive effects concerning reducing incidence of ACS. The 
intervention program of the present thesis includes also the prehospital treatment and 
care.

The standard clinical practice of the care and treatment of elderly patients with hip
fracture has too seldom taken advantage of new clinical knowledge. This also indicates 
that introducing new knowledge into clinical practice is a strenuous process in itself. 
The multi-factorial intervention program effectuated in the present study combined 
previous findings and our own recent results about common perioperative risk factors 
linked to the development of ACS. It would be reasonable to assume that reducing the 
incidence of ACS also would affect mortality and morbidity in this frail patient group. 
However, the design of the studies of the present thesis does not yet allow an 
evaluation concerning long term effects on morbidity and mortality. 

The majority of elderly patients acutely admitted to hospital due to a fracture of the hip 
suffers from increased morbidity. The incidence of complications is high in this patient 
group. Consequently, it is of great importance that patients at risk of developing
postoperative complications such as ACS are identified and treated promptly in order
to prevent development complications. Basic factors related to the patient, such as high 
age, number of prescribed drugs, or functional status are not possible to have influence 
on. On the other hand factors such as oxygen saturation in blood, anemia, fluid 
balance, pain, or the length of fasting time are possible to affect already at an early 
stage.

The present thesis includes two studies intended to describe elderly patients with hip
fracture and to identify some important aspects regarding risk factors for a poorer 
survival and a rehabilitation process being affected by ACS or other complications, as 
well as for a prolonged hospital stay. A third study, which was based on a literature 
review, evaluated the sensitivity and clinically applicability of a psychometric scale 
(the OBS scale) through investigating how other studies had used and compared it 
with of other known scales used to assess the varying signs of acute confusion in
elderly geriatric patients. The results of these three studies together with a detailed 
registration of the logistics of hip fracture patients formed the basis of the fourth study
which was aimed to find out if a prehospital and perioperative multi-factorial program
can reduce the incidence of ACS in elderly patients with hip fracture.

 63



Methodological considerations 

In study I and II a descriptive, cohort study was performed using data prospectively
registered in the RIKSHÖFT, and the Anesthesia register, and data retrospectively
collected from medical records and nursing charts. In order to obtain a sufficient 
number of patients (n=428) for analyses of outcome such as in-hospital complications, 
registered in the Q-reg-99, the same three consecutive yearly periods of four months
each were chosen. The four months in question, September until December, was the 
only time period when the Q-reg-99 was in use during these years. The majority of 
registrations were made by one single, experienced research nurse, (AH) who was also 
the coordinator of the RIKSHÖFT and followed the standardization of the RIKSHÖFT
formulas which should be satisfactory in most of the cases. The ASA classification of 
the patients registered in the RIKSHÖFT was possible to double-check through the 
Anesthesia register.

The retrospective collection of data in medical records and nursing charts has 
limitations. The documents screened may be more or less incomplete which could
bring some uncertainties to the result. The documentation made by physicians in 
medical records might not always be totally satisfactory (93), and nurses´ 
documentation of mental status is seldom accurate (59, 188, 190). This implies that the 
number of patients suffering from ACS could have been higher than that found in the
records. It was not possible to control the number of patients suffering from ACS in 
the Q-reg-99 as “confusion” was not specified as a complication. Instead it was 
registered as “Other complication” together with e.g. anemia or obstipation.

Another limitation in study I and II was the use of variables with a high internal drop-
out such as the SPMSQ and the SpO2 bringing some uncertainties to the result. On the 
other hand, the relatively high number of patients tested with the SPMSQ should be
considered satisfactory with regard to reliability and responsiveness. The lacking SpO2
values (n=90) monitored before the start of anesthesia were all except six values
replaced by SpO2 values registered in the A&E (n=44) or the lowest SpO2 values,
registered during anesthesia (n=40). This might indicate that the actual SpO2 values
regarding 84 patients, after 24 hours in a supine position, could have been even lower 
than those values replaced by us, and the figures should consequently be interpreted 
with caution.

A comparative and correlational design, i.e. to study relationships among variables as 
in study I and II, has often a week internal validity due to lack of control over the 
independent variable (250, 251). The effect on the outcome dependent variable from
the different independent variables may not be predicted with certainty, and no causal 
relationship can be established. However, the results of the multiple logistic regression 
analyses were clinically consistent and comprehensible. Even if the risk analyses 
concerning outcome of ACS were partially based on data retrospectively collected 
from medical journals and nursing charts, and not regarded as satisfactory in relation
to risk analyses, all the data collected in the RIKSHÖFT register concerning patient 
descriptives, dementia diagnosis, fracture type, number of prescribed drugs, and
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SPMSQ score were collected prospectively. Registration in medical journals and 
nursing charts regarding laboratory values as hemoglobin or SpO2 was done during the
patients´ hospital visit and should therefore be regarded as being correct in the 
majority of cases.

During the three year periods (1999, 2000, and 2001) of inclusion of patients in study I 
and II some changes in clinical routines in the Orthopedic department could have
influenced the results. In 1998 and 1999 actions to improve the care had been taken in
order to reduce the number of pressure ulcers (100). A new waiting room for 
bedridden patients in the A&E, better mattresses in orthopedic beds, and increased
pain treatment were introduced. However, the new routines were already in use as the 
inclusion of patients in study I and II started and should not have influenced the result 
over time. The patients who were included in study I and II were all included 
according to the same criteria. No systematic drop-out was of hand. Consequently no 
biases with regard to history, maturation, or attrition are known.

In study IV a quasi-experimental, non-equivalent comparison group design with a 
treatment group and an untreated comparison group, with dependent pretest and 
posttest samples was used. This design is thought to be the most common of all quasi-
experiments (219). The quasi-experimental design lacks the strength of a true 
experimental and randomized design when the sample in each group is selected at 
random. In this design (referred to as the gold standard for treatment outcome
research) any outcome differences that are observed between the groups at the end of 
the study are likely to be due to treatment and not to differences between the groups
that existed before the start of the study (219). The quasi-experimental design includes 
at least two groups; one treatment group (IG) and one untreated comparison group 
(CG), getting the treatment as usual. In the quasi-experimental design it can not be 
assumed that the treatment group and the comparison group are equivalent at the 
outset, which could imply a selection bias and a threat to internal validity if any pre-
existing differences are at hand (250). The strength of the quasi-experimental design 
depends strictly upon the similarity of the treatment group and the untreated group 
(219, 251). Through pretest gathered in both groups giving the similar results, the 
result of the posttest should confidently be accepted to be due to the experimental
treatment (250).

In this study (IV) the treatment group (IG) was matched with the non-treatment group
(CG) with regard to the following inclusion criteria: fracture of the hip, age 65 years, 
the same catchment area, and lucidity (SPMSQ 8 correct answers) on admission to 
hospital. The groups were comparable in most respects and with regard to gender, age, 
hearing and vision, smoking, pre-fracture living conditions, hip fracture type, ASA-
classification, medical diagnoses and number of diagnoses, number of prescribed 
drugs, OBS scale score within four hours after admission, and the majority of 
biochemical and physiological variables at baseline. Moreover, no significant 
differences were found between the groups regarding waiting time for surgery, fasting 
time before surgery, anesthesia method and anesthesia time, type of surgery, amount
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of blood loss, number of blood transfusions, any complications in hospital except for 
ACS, nor death within 30 days postoperatively.

The choice to use a quasi-experimental rather than a randomized design had several 
reasons. Firstly, due to the organization of the prehospital care including five 
ambulance stations within the catchment area, the researchers could not control and 
effectuate a proper randomization. Secondly, due to the organization of hospital beds 
at Lund University Hospital it was not possible to change the way the patients were 
located; primarily in one of the three orthopaedic wards, but in case of no beds 
available, the patients were transmitted to other departments such as acute surgery, 
medical, infectious disease or neurology. If a randomization had been conducted
confounding factors would probably have occurred due to that it would have been
impossible to separate the patients of both groups from each other and the same
personnel had to take care of patients of both the IG and the CG at the same time. The 
information sharing among patients in the same unit would have contaminated the
treatment conditions. These situations would have been impossible to control for and 
involve threats to internal validity (250). A randomized design including patients from 
each group in the same ward at the same time would also have been unethical with 
regard to the possibility for the patient in the CG to get the best treatment and care.

After the start of the intervention program there was a minor delay in implementation 
of the new program prehospitally since the organization of the prehospital care was 
outside the hospital and difficult for the researcher to reach  fast enough. This was
compensated for by a prolongation of the study period by one week. Another effect of
the difficulty to work with an organization outside the hospital was that only 58 % of 
the prehospital case report forms following each patient were handed in at the A&E.
Some of the lacking information regarding the early patient assessment was registered
in the ordinary prehospital journal, and thus the information was almost complete.
New guidelines were introduced by the Prehospital-Ambulance care (252) shortly after 
that the intervention was introduced. This evidently improved the compliance of the
intervention program. Other changes in health care practice inside the hospital during 
the study period were not present to our knowledge. 

There were only minor differences with regard to patient demographic characteristics 
between the IG and the CG. Thus patients in the IG had a significantly poorer ability 
to walk while the use of diuretics was significantly more common in the CG. Levels of 
sodium (IG>CG) and potassium (IG<CG) in serum differed significantly between the 
groups, and the patients in the IG had a significantly higher pulse rate at admission. 
From a clinical standpoint these differences are small, but could imply selection biases 
to the result and a threat to internal validity. In case of a skewed distribution of the 
sample it would imply a systematic bias and a threat also to external validity. In this
study no patient was excluded for physical reasons in order to minimize these threats 
and to optimize the demands of generalizability concerning elderly patients with hip 
fracture, age 65 years, lucid at admission to hospital, and with no history of cognitive 
impairment, psychosis or multitrauma. Only one patient denied participation in the 
study. This implies that the results could be generalized to other people, settings, time,
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measures, and characteristics outside the study group referred to, and should be a 
strength to external validity (251). Eight patients primarily included in the study were 
later excluded because of not fulfilling the criteria for inclusion. This was due to lack 
of information in medical records regarding earlier diagnosis and treatment, or due to
lack of the patient’s or next of kin’s report regarding history of psychosis treatment.

In study I and II all eligible patients except eight were included. The patients excluded 
had fractured abroad (n=5), had bilateral hip fractures (n=1), or were moribund or died 
before surgery (n=2). These patients did not differ with regard to age, gender, living 
conditions, number of prescribed drugs, ASA classification, length of hospital stay, or 
mortality compared to the patients included in the study.

All studies (n=30) found through literature search using the OBS scale were included 
in study III and presented in the result. No exclusion criterion was otherwise used. The
majority of studies had been carried through in a population of elderly patients (n=20),
with hip fracture (n=11), dementia (n=7), or other diagnoses, such as neurological,
medical or psychiatric (n=6), and with the focus on incidence of ACS, the clinical 
profile of psychiatric symptoms, evaluation of an intervention program, or comparison 
with other psychiatric scales.

With regard to a high percentage of patients and the consecutively way of inclusion in 
study I, II, and IV, and all studies included in study III, the studies in this thesis could 
be said to have fulfilled the demands of generalizability. 

The instruments used in the studies were chosen with regard to the focus of the 
research; elderly patients with hip fracture, acute confusion (ACS), and psychometric
properties of the instrument (241, 242). In study I, II and IV the psychometric 
instrument for screening for lucidity used was the SPMSQ (101, 253). The SPMSQ
was included in the RIKSHÖFT and the Q-reg99 project in the late 1990-ies (91). The 
construction of the RIKSHÖFT formulas have been validated several times (98), but
lack the separate alternative of registration of ACS. The RIKSHÖFT was not 
developed especially for patients 65 years even if the majority of patients registered
are elderly. However, the SPMSQ was developed to offer a rapid screening for
cognitive deficit in the community-dwelling elderly (254). The instrument has been 
extensively used as a screening test for lucidity or to measure cognitive function in 
elderly patients (81, 254), and with hip fracture (8, 189, 255). The SPMSQ has been 
tested in a number of studies showing adequate reliability and validity in clinical 
samples (202). However, the validity results in community samples have shown to be
lower, suggesting that the SPMSQ may not correctly classify elderly with mild levels 
of impairment (81). On the other hand, used as a screening test for cognitive 
impairment the SPMSQ has been evaluated as very good and as one of the best known
and easy to administer (196, 200). The inter-rater reliability test for the SPMSQ 
presented in study IV, showed a Kappa-coefficient (Linear Weighting) of 1.00 (95 % 
CI, 1.00 – 1.00), indicating a total agreement between the two researchers (238). 
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The OBS scale was developed especially for clinical evaluation of disturbances of
awareness and orientation together with other signs of confusion in elderly patients 
(205 - 207). The scale has been used in several Swedish studies with the aim, like in 
study IV, to detect and follow ACS. It has been claimed in the literature that 
psychometric properties of the OBS scale are unknown (201), and that the validity and 
inter-rater reliability have not been reported (196). These statements are not in 
accordance with the results of study III. The evaluation of the OBS scale in relation to
the SAC’s eight criteria for psychometric instruments showed that the OBS scale 
fulfils most of the requirements for a valid instrument but needs to be further evaluated 
with regard to reliability (test-retest and internal consistency) and translation and 
adaptation to other languages. The construct of the OBS scale has been described in 
similar ways by two independent factor analyses (206 – 207, 210) and the strength and
stability of the factor structure have been documented (208). In study IV the internal 
consistency of the OBS scale 1 as measured by Cronbach’s alpha showed an overall 
reliability of 0.82 - 0.90 for the second to the sixth OBS test, indicating a satisfactory 
concordance (256). The initial OBS test (within four hours after admittance) showed a 
non-satisfactory value of 0.39. This could be interpreted as due to the fact that the test 
was made in a selected group of patients, just previously assessed as lucid and without 
any symptoms of ACS, a manifestation the OBS scale in fact is supposed to assess.
The inter-rater reliability test for the OBS scale showed a Kappa-coefficient (Linear 
Weighting) of 0.98 (95 % CI, 0.94 - 1.00) between the two researchers, indicating a
satisfactory result (238). 

For practical reasons it was not possible for only one of the researchers in study IV to 
accomplish all the patient ratings, a condition otherwise preferred. However, the high 
inter-reliability agreements between the two researchers may have minimized biases to 
the result. The use of the OBS scale was not possible to blind to the researchers which 
may imply a bias. On the other hand, the assessments with the OBS scale were made
in relation to several score steps (4 steps), the continuing dialogue with the staff, and 
the confirmation of the diagnose according to the DSM-IV should have increased the 
trustworthiness of the assessments (52). Although it was not possible for the 
researchers to watch all the patients 24 hours per day, the information and
documentation concerning nocturnal confusion given by the personnel, affected both
the control and the intervention group, a fact supporting the trustworthiness. Daily 
tests and assessments of the patients solely made by the two researchers consolidate 
the trustworthiness of the study. The achieved differences in effects e.g. in SpO2 and
i.v. fluid given preoperatively would further confirm that there was a good adherence 
to the program by the personnel. 

Due to a relatively small number of patients in the ASA 1 and 4 classes, the patients in 
study I, II and III were lumped into two categories: ASA 1 and 2, and ASA 3 and 4. 
This was done in order to increase statistical power in the analyses, and to minimize 
the risk of Type I error i.e. the risk of rejecting the null hypothesis when the null 
hypothesis is in fact true (238). In study II a reduced p-value (p<0.003) instead of 
p<0.05 was used due to multiple comparisons across six different fracture groups to 
control for the risk of mass significance, and to minimize the risk of Type I error
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(239). However, in study II in three of the fracture groups analysed, the number of 
patients were rather small (n = 16, 20, and 32) and therefore the result of these 
analyses should be interpreted with caution. Another way to reduce the risk of Type I 
error in study I and II was by dichotomization of the independent variables in the 
multiple logistic regression analyses such as walking ability: able to walk alone vs. 
unable to walk alone, and thereby increasing the number of patients in each group. The
risk of multicollinearity in study I and II between dementia diagnosis and the SPMSQ 
score was reduced by not entering SPMSQ score in three of the multiple logistic 
regression analyses. In study IV a power analysis was made in order to reduce the risk
of Type II error, i.e. the risk of not rejecting the null hypothesis when the null 
hypothesis in fact is false, equal to conclude that no relationship exists when there is a 
relationship. This was done by calculating the required sample size (238). A power of 
at least 80 % was required with a p-value <0.05, and 150 patients in each group were
needed to detect a reduction in ACS of 50 % in the intervention group compared to the 
control group. Although the required number of patients in each group only reached
131 and 132 respectively, the result ought to be sufficient, but should as in all 
statistical analyses be interpreted with caution. Even if the effect of a 64 % reduction 
of ACS as a result of the new evidence based program was satisfying, there is a chance 
that the precision of the effect shown could have been even better if the study sample
had been larger than that of this study. Thus, the risk of false conclusions and
statistical conclusion validity has been regarded in study I, II, and IV (251).

The findings of the studies 

Risk factors for ACS

Multiple logistic regression analyses accomplished in study I and II identified several 
statistically significant risk factors for the development of postoperative ACS. In study 
I, based on patient’s preoperative baseline characteristics, dementia diagnosis and 
dependency in living were identified as strong independent predictors for the 
development of postoperative ACS. These baseline factors were still strong as risk
factors in study II when analyzed together with factors from the perioperative period. 
Thus, out of baseline- and perioperative factors affecting outcome, low postoperative
oxygen saturation (<90 %), was identified as a strong independent risk factor for the 
development of postoperative ACS. A prolonged fasting time of 12 hours or more was 
identified as another risk factor for postoperative ACS, but did not show a p-value of 
significance (0.086).

These findings are illustrated by the fact that 25 % of the patients had a significant 
decrease in oxygen saturation during the time period between the visit at the A&E and 
the postoperative stay at the orthopedic ward, and that almost 20 % of the patients, 
monitored at arrival in the operating department before anesthesia started, had a
oxygen saturation of less than 90 percent. Only one fourth of these patients had been
treated with oxygen preoperatively. This is quite remarkably since the majority of 
nurses and physicians working in acute settings should be well acquainted with the 
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fact that, soon after being bedridden, traumatized elderly patients run a high risk of 
developing clinically significant hypoxemia (135-137,144, 145, 150) due to an 
increased mismatching of ventilation to perfusion in the lungs and that this situation in 
most cases can be prevented by oxygen treatment (142, 143). In fact, the lack of 
oxygen supplementation may be one of the causes of the development of ACS (7, 64,
144, 145, 150).

Prevalence of ACS 

Of all patients included in study I and II (n=428) 52 % suffered from postoperative 
ACS. Seventy-six patients already showed signs of confusion preoperatively. These
patients were more often 85 years, had a dementia diagnosis, and/or a SPMSQ score 
less than eight correct answers, and dependency in living. According to the 
retrospective collection of data, as many as 43 % of the patients, not registered as 
being confused preoperatively, developed ACS after the operation. However, one third
of the patients regarded as lucid at arrival to hospital by means of the SPMSQ ( 8
correct answers), were affected by ACS postoperatively. The retrospective collection 
of data in medical journals and nursing charts concerning incidence of ACS are known 
to be biased and is likely to be underestimated, due to the low awareness of this 
condition in elderly patients by medical and nursing staff (26, 185, 188, 189, 234). 
Consequently, the real incidence of ACS in study I and II is probably higher than 
presented.

Although the sample in study IV only included patients who were assessed as lucid at 
admission to hospital and with no history of previous cognitive impairment or severe 
neuropsychiatric illness, the incidence of ACS was as high as 34 % in the control 
group, which received routine treatment and care. This rather high incidence of ACS 
could be a result of the daily and repeated use of the OBS scale, since standardized
assessments by means of a psychometric instrument as the OBS scale, should be more
sensitive in detecting the varying and early signs of ACS. The longer the interval 
between the assessments, the more likely fluctuating periods of ACS would have been 
missed (53). In a study similar to ours, but randomized and including both lucid and 
not lucid patients and patients with higher age (70+ years), the OBS scale test was 
accomplished only once in every patient during the hospital stay (47). Thus, incidence 
of ACS (usual care group: 76 %, intervention group: 58 %) was mainly confirmed 
based on the nurses´ documentation of the clinical symptoms of the patients. Even if 
these assessments could have been adequately registered, one could call the result in 
question, according to previous studies of active case-findings strategy and repeated 
assessment procedures (53). 

The increased attention and information which was also given to patients in the control
group of our study (IV) might have reduced the incidence of ACS (34 %) in that 
group. Nonetheless, 22 % of the patients included in the intervention group, receiving
care and treatment according to the new evidence-based program, developed ACS.
Previous studies have reported an incidence of ACS of 13 % - 44 % in similar
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selections of patients with hip fracture, i.e. tested as cognitively intact at admission (7,
8, 9, 10). However, one of these studies of an earlier date included halothane, an
anesthetic not frequently used today (7). Neither had these studies the purpose of 
reducing the incidence of ACS, making the results not fully comparable to ours.

It was shown in study I and II, that confusion starting in the postoperative period was 
significantly associated with dementia diagnosis, SPMSQ<8 correct answers, four or 
more prescribed drugs, dependency in living, and being unable to walk alone; factors 
indicating that this group of elderly patients are being more or less frail and suffering 
from different serious concomitant diseases. In study IV, patients who developed ACS,
compared to non-ACS patients, were significantly older (mean (years): 85 vs. 80), 
more often male (41 % vs. 23 %), suffered more often from impaired hearing, and 
were more often dependent in living. They also used prescribed drugs with 
anticholinergic properties more frequently, such as neuroleptics and drugs against
incontinence, i.e. drugs well known as risk factors for the development of ACS (7,
228). Surprisingly enough, in study I and II, the incidence of ACS in patients 
belonging to ASA group 3+4 did not differ significantly from that of the patients in 
ASA group 1+2. In study IV, however, the patients who developed ACS were 
significantly more often classified as ASA 3 and 4 (53 %), proposing that they were
generally sicker, compared with patients without ACS (32 %). This result could be due 
to the use of a prospective design in study IV with an increased control of inclusion
criteria, measurements and registrations. However, the proportion of patients classified 
as ASA 3 and 4 in the whole population studied was only 38 %. This proportion seems
rather small when compared with that reported from a similar prospective study of
elderly patients with hip fracture, lucid at admission, in which as many as 65 % were 
classified as ASA 3 and 4 (11). Unfortunately, other Swedish studies using the same
criteria for inclusion as ours, did not present any ASA categorization (7, 8, 10). In our 
first sample (Study I and II), in which also non-lucid patients were included, the 
proportion of ASA 3 and 4 patients was about 40 %. This figure is clearly lower 
compared to that presented in similar studies (49 % to 83 %) (110, 116, 117,173, 175).
The discrepancy noted could be due to different local traditions in using the ASA 
scoring system. In our settings the patients may have been judged as being healthier 
than they really were. This in turn suggests that the ASA classification system may be
too insensitive (112, 113). Consequently, there seems to be a need for a more relevant
and comparable preoperative classification system for elderly patients, like patients 
with hip fracture, to facilitate the optimization of the care an early stage. 

Patients in study IV who developed ACS had a significantly longer fasting time
(median (hours): 15 vs. 13) than non-ACS patients. In study II a prolonged fasting 
time of 12 hours or more was identified as a significant predictor of being inflicted by 
in-hospital complications, and with death within four months, and it is also likely to be 
a predictor of developing ACS. The result suggests that a further increased fasting time
of 15 hours or more might have worsened the condition of this already frail patient 
group even more. A prolonged fasting time is very likely associated with inadequate 
fluid intake causing dehydration and serum electrolyte imbalance, aberrations shown
to be significant predictors for ACS (163). Obviously, elderly hip fracture patients 
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should in general be considered medically less fit with a need for improved circulatory
stabilisation before surgery (128).

In study II postoperative ACS was shown to be associated with a low postoperative 
oxygen saturation (SpO2<90 %), transfusion of one or more units of blood 
postoperatively, and a postoperative hemoglobin less than 100 g/L; all factors 
suggesting that patients suffered from more complicated fractures, had an increased
blood loss or severe anemia, a prolonged bedridden period, and did not receive any 
oxygen treatment at all, or had insufficient oxygen supplementation. Compared to non-
ACS patients in study IV, patients suffering from ACS had significantly lower SpO2
levels, both preoperatively and postoperatively, lower baseline levels of hemoglobin,
and larger volumes of i.v. fluids and more units of blood transfused postoperatively.
This indicate that the patients suffering from ACS had probably been exposed to a 
substantial prolonged decline in tissue oxygen and hemoglobin, given repeated blood
transfusions postoperatively, conditions that may well contribute to the development
of ACS (64). Since a low hemoglobin level further reduces the oxygen transport 
capacity in patients with a decreased oxygen saturation it seems quite plausible that 
anemia would also increase the risk of developing ACS. Significantly higher volumes
of i.v. fluids were given during the postoperative period to the patients in the control 
group and those who developed ACS. This may have caused a fluid excess in patients 
with latent heart failure and thus contributed to the increased number of heart 
complications among the control- and ACS patients (257). 

Morbidity and mortality after ACS

Patients deceased within 4-months after surgery (Study I and II) suffered significantly 
more often from postoperative ACS compared to survivors (62.5 % vs. 39.4 %)
(p=0.004). However, postoperative ACS was not tested in the multiple logistic 
regression analyze as a risk factor (independent variable) in relation to death within 4-
months after surgery (dependent variable). The reason was that postoperative ACS in 
itself was looked upon as an outcome. Instead, the variable dementia diagnosis was 
used in the analysis as a probable risk factor to death within 4-months after surgery.
However, this was not shown to be the case. With an aftermath perspective it would 
have been of interest to have investigated if postoperative ACS was a significant 
predictor to death within 4-months after surgery. On the other hand, for such a purpose
a study with an entirely prospective design would probably be more valid.

The number of patients in study IV who died within 30 days of surgery was 
significantly higher in the patient group suffering from ACS (9.5 %) compared to in 
the non-ACS group (2.1 %). There was also a significantly higher incidence of the
total number of in-hospital complications, as well as serious complications, such as 
cardiac failure and myocardial infarction, in the patient group who suffered from ACS 
compared with the non-ACS group. In the current literature ACS has been presented as 
independently associated with mortality during the hospital stay but not so at a 90-day
follow-up (20). The evidence with regard to the extent that ACS make an independent
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contribution to mortality is not consistent, at least not in the short- and medium-term 
outcome perspective (53). Lundström et al. (2005) studied a sample of general internal 
medicine patients, (70+years, lucid and not lucid), using a prospective multi-factorial
intervention program (33). They showed a significant reduction in in-hospital
mortality in patients with ACS in the intervention group compared to the control 
group. However, in a sample of hip fracture patients (70+years, lucid and not lucid), 
now using a postoperative, randomized multi-factorial intervention program, the same
research group did not find any differences in neither in-hospital mortality, nor at the 
4- and 12-months follow-ups between intervention and control samples (47).
Nonetheless, there are reasons to assume that a similar intervention in patients with hip
fracture based on a multi-factorial program in the long term could reduce not only the
incidence of ACS, but also the incidence of mortality and morbidity. 

ACS assessment 

The patients in our study who developed ACS after admission showed a significantly 
lower SPMSQ score as well as a higher initial OBS score in an increased number of 
variables compared to other patients. This result is in accordance with a recent study 
showing a higher OBS score on admission in lucid patients to be predictive of the 
development of ACS (10). Patients who developed ACS presented a significantly
higher maximum OBS score in a higher number of variables, compared to non-ACS
patients. The majority of the patients diagnosed as having ACS were disoriented to 
time, place, to own person and current situation as well as knowledge regarding some 
general topics. Eight patients were agitated or paranoid and having hallucinations.

Patients were tested on a daily basis, in line with recommendations for active case 
findings (258), and with other studies using the OBS scale or scales in previous studies
successfully validated with the OBS scale, such as the SPMSQ, the MMSE, or the 
CAM (8 - 10, 12, 118, 202, 215, 216). By daily testing and by keeping focus on the 
patient, the researcher easily got a thorough picture of any fluctuations or changes in 
the patient’s mental and physical condition. The patients in our study, who suffered 
nocturnal confusion or was transmitted to another nearby hospital before developing 
ACS, and not at that moment were tested by the researchers, were observed by the
registered nurses who registered the clinical symptoms in the nursing chart. The
criteria for ACS based on the clinical symptoms were later fulfilled in relation to 
DSM-IV (52).

Reduction of ACS by a multi-factorial intervention program 

The observation of an increased incidence of ACS in elderly patients with hip fracture 
was an important contributing reason for us to undertake preventive measures, 
formulated in the new evidence based program, against risk factors and other factors 
shown to be associated with the development of ACS, and to bring the personnel’s 
attention to this sometimes life-threatening condition. The increased suffering for frail, 
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elderly patients and the consequences of ACS and other complications together with 
the hip fracture itself have motivated the introduction of a clinically adaptable 
program; a program not being too demanding or requiring too much efforts for the
personnel in the different departments.

The medical profiles of the intervention and the control group were similar with only a 
few statistically significant differences between the two groups. The number of 
patients in need of assistance when walking was higher in the intervention group 
indicating a higher degree of disability. A more frequent use of diuretics and a lower 
heart-rate at admission as well as during anesthesia was found in the control group.
This  finding might be ascribed a tendency towards but statistically not significant an 
increased use of beta-blockers, possibly indicating an increased number of patients
suffering from more serious cardiovascular diseases among control patients compared
to those of the intervention group. Furthermore, there were minor but statistically
significant differences in the serum electrolyte levels. The clinical relevance is
questionable and perhaps related to the more frequent use of diuretics. Considering 
these differences were only small it seems reasonable to assume that they did not
affect the outcome of the study.

After the implementation of the program, treatment with supplemental oxygen 
prehospitally and perioperatively increased significantly to reach 95 % of all patients, 
indicating a fairly good compliance to the program of the personnel involved. 
Consequently, we found significantly higher levels of SpO2 in the intervention group 
already in the ambulance, consistently lasting during the hospital stay until the second 
day after surgery. Avoiding arterial hypoxemia and increasing the oxygen delivery to 
the brain and other body tissues seems to be of great importance especially in elderly 
patients prone to be bedridden in an uncertain lapse of time (7, 35, 144, 145, 149, 150,
226). The significantly lower levels in SpO2, pre- and postoperatively, seen in patients 
suffering from ACS support the hypothesis, that arterial hypoxemia disturbing the
oxidative metabolism in the brain and its cholinergic system contributes to the 
development of ACS (35, 71).

The program was implemented after the study was finished and has since then been
improved and further refined. The value has later been confirmed (259).

Clinical implications 

Due to an increased risk of development of ACS in elderly patients with hip fracture 
early management should include standardized methods for assessment of mental
status, increased monitoring of physiological parameters, especially oxygen saturation,
hemoglobin, dehydration and/or electrolyte balance, and temperature. Supplemental
oxygen should be administered prehospitally and continuously until patient’s SpO2 is

95 % without supplemental oxygen. Early supplementation of blood loss to keep 
hemoglobin > 100 g/L, especially in patients suffering from more extensive fractures. 
Intravenous fluid supplementation and extra nutrition should be administered at an 
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early state, and delay in transfer logistics should be kept at a minimum. Adequate pain
relief should be given early as well as intra- and postoperatively, but polypharmacia
should be avoided especially simultaneously giving sedatives, hypnotics and/or drugs
with anticholinergic properties. Spinal anesthesia is recommended as first choice with 
0.5 L saline-acetate administered before introduction. Hypotension should be avoided.

CONCLUSIONS

The present studies show:

Dementia diagnosis, dependency in living, and low postoperative oxygen 
saturation (<90 %) are independent risk factor (predictors) for the development
of postoperative ACS in elderly patients with hip fracture.

Postoperative ACS in elderly patients with hip fracture is significantly 
associated with dementia diagnosis, SPMSQ<8 correct answers, four or more 
prescribed drugs, dependency in living, and inability to walk without assistance. 
All these factors in this group of elderly patients indicate that they are more or 
less frail and suffering from different concomitant diseases.

The OBS Scale in many aspects satisfies the requirements of a valid clinical 
instrument, but there is a need for further evaluation especially with regard to
reliability such as test-retest reliability and intra-class correlations, as well as 
the translation and adaptation to other languages 

Hip fracture patients at risk of developing ACS could be identified at an early 
stage by their baseline characteristics such as high age ( 85 years), impairment
in hearing, dependency in living, inability in walking without assistance, having 
one or several severe systemic diseases that limit their activity (ASA 3 and 4 
classification), and being prescribed four or more drugs, especially drugs with
anticholinergic properties, such as neuroleptics and drugs used against 
incontinence.

Elderly patients with hip fracture presenting low arterial oxygen saturation 
(SpO2<90 %) prehospitally or at admission to hospital, lower score on the 
SPMSQ test, higher score on the OBS scale, an increased fasting time ( 12
hours), and in need of more than one unit of blood transfusions indicating 
severe anemia (Hb<100 g/L), could be at risk of developing ACS.

The use of an evidence based, multi-factorial intervention program based on an
early started and intensified and supporting treatment, and implemented in the 
daily routines can reduce the incidence of ACS in elderly patients with hip 
fracture.
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FUTURE RESEARCH 

A selection of research areas that need to be further highlighted are as follow: 

Evaluation of staff-compliance with regard to an intervention program.
Further validation of the OBS scale with other scales. 
The effects of perioperative hypotension with regard to ACS in frail elderly
patients.
Development and validation of an instrument for risk-identification for ACS in 
elderly patients. 
Five-years follow up concerning mortality in elderly hip fracture patients. Did 
we reduce morbidity and mortality in a longer perspective by intervention 
against ACS.
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POPULÄRVETENSKAPLIG SAMMANFATTNING

Akut förvirringstillstånd hos äldre patienter med höftfraktur. Identifiering av 
riskfaktorer och intervention utifrån ett prehospitalt och perioperativt
vårdprogram

Akuta förvirringstillstånd eller akut konfusion (Acute Confusional State, ACS) 
uppträder hos 14-63 % av äldre patienter som vårdas på sjukhus.  Akut konfusion har 
samband med en ökad risk för komplikationer efter operationen, (postoperativt), längre 
och mer kostsamma vårdtider samt en ökad dödlighet. Äldre patienter med höftfraktur 
är särskilt benägna att utveckla akut förvirring under perioden efter operation. Detta 
hör till stor del samman med att vid en höftfraktur drabbas patienten av flera trauman 
samtidigt: själva olyckan, smärtan, att flyttas till sjukhus, undersökning, väntan på 
operation, bedövning och operation. Ett akut förvirringstillstånd i samband med 
höftkirurgi fördröjer eller minskar patientens möjlighet att återhämta sig och återvända 
till sitt hem eller tidigare boende.

Äldre som drabbas av höftfraktur är en av sjukvårdens mest resurskrävande 
patientkategorier. Varje år drabbas cirka 18 000 personer.. Antalet höftfrakturer har 
nästan fördubblats för personer över 80 års ålder under de senaste tjugo åren. Genom
tidig bedömning av den äldre patientens kognitiva/mentala tillstånd med hjälp av ett 
standardiserat instrument som är ett sorts frågeformulär, som är lätt att använda, skulle 
vårdpersonalen snabbt kunna identifiera förändringar i patientens tillstånd och sätta in 
riktad och ändamålsenlig behandling och omvårdnad. Härigenom skulle risken för 
allvarliga komplikationer och ett förlängt lidande för patienten kunna minskas.
Dessutom torde vårdtid och sjukvårdskostnader kunna reduceras. 

Avhandlingens delarbeten I och II baseras på uppgifter registrerade i det nationella 
kvalitetsregistret RIKSHÖFT samt granskning av medicinska journaler och 
omvårdnadsjournaler. Totalt omfattar materialet 428 patienter med höftfraktur som
vårdades under tidsperioden 1 september till 31 december under åren 1999, 2000 och 
2001. Ur RIKSHÖFT inhämtades uppgifter om patienternas boendeform och 
gångförmåga före olyckan, mentalt status vid ankomst till sjukhus, frakturtyp, 
riskbedömning i samband med anestesi/bedövning, operationsmetod, komplikationer i 
samband med sjukhusvistelsen samt boendeform, gångförmåga och komplikationer
efter vårdtiden upp till fyra månader. Uppgifter som hämtades ur journaler omfattade 
antalet läkemedel som patienten stod på, förekomst av demenssjukdom eller förvirring, 
blodprover samt mätning av syremättnad i blodet vid ankomst till sjukhus och under 
vårdtiden, smärtbehandling samt uppgifter i anslutning till operation och bedövning.

Delarbete III är en systematisk litteraturöversikt som värderar och beskriver OBS 
skalan som är ett testformulaär för bedömning av mentalt status/förvirring. OBS skalan 
används senare som testinstrument i delarbete IV.

I delarbete IV ingick patienter med höftfraktur som testades vid ankomst till sjukhus 
och bedömts som mentalt friska, under tidsperioden 1 april, 2003 till 5 april, 2004. 
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Data insamlades under två tidsperioder där den första tidsperioden utgjorde
kontrollperiod, som beskriver rutin förfarandet avseende omvårdnad och behandling
före interventionen. Nästa tidsperiod utgjorde behandlingsperiod enligt nya rutiner, 
interventionen. Totalt ingick 263 patienter i studien varav 132 patienter i 
kontrollgruppen och 131 patienter i behandlingsgruppen. De nya rutinerna som
infördes omfattade syrgasbehandling, och vätsketillförsel som dropp redan i ambulans 
samt ökad kontroll och upprätthållande av normala värden för olika kroppsfunktioner
som syremättnad i blod, blodvärde, blodtryck och temperatur. På akutmottagningen
innebar de nya riktlinjerna att patienten skulle smärtlindras direkt efter ankomst och 
därefter hållas smärtfri. Tidigare kunde patienterna få ligga och vänta på smärtstillande 
under varierande tidslängd. Vidare skulle tidsförloppet på akutmottagningen minskas
genom att patienten skulle röntgas så fort som möjligt och därefter transporteras direkt 
till vårdavdelningen utan att återvända till akutmottagningen som tidigare var brukligt. 
Nytt var också att samtliga patienter testades med OBS skalan i anslutning till ankomst 
till sjukhus samt därefter dagligen för att undersöka förekomst av konfusion. Målet var 
också att undvika att patienten behandlades med för mycket lugnande medel eller 
sömnmedel och andra läkemedel som kan orsaka förvirring. I anslutning till operation 
och bedövning gällde nya riktlinjer för smärtlindring i samband med överflyttning till 
operationsbordet, rekommendation om extra vätsketillförsel som dropp, ersättning av 
blodförlust samt att ryggbedövning skulle användas i första hand. Delvis nya 
postoperativa smärtbehandlingsrutiner infördes. All personal fortbildades och 
instruerades att vara uppmärksam på tecken på förvirring hos patienterna.

Delarbete I 
Syftet med detta delarbete var att beskriva äldre patienter med höftfraktur utifrån en 
speciell riskbedömning samt att identifiera riskfaktorer hos patienterna som fanns före 
och i samband med ankomst till sjukhus och som var signifikant (statistiskt säkerställt 
samband) kopplade till patientens återhämtning efter operation och upp till fyra 
månader. Resultatet visade att riskfaktorer för en sämre 4-månadersöverlevnad efter 
höftfraktur var manligt kön, ålder 85 år och över, mer komplicerad höftfraktur samt att 
bo i särskilt boende/institution och att ha komplicerande sjukdomar det vill säga att ha 
en högre risk vid bedövning/operation. Ökad dödlighet visade sig dessutom ha 
signifikant samband med demenssjukdom eller sämre resultat på det mentala testet, att 
stå på fyra eller fler läkemedel, lägre blodvärde vid ankomst, tecken på sämre
njurfunktion samt att ej kunna gå utan assistans. Det sammantagna resultatet visar att 
det är viktigt att direkt efter ankomst till sjukhus identifiera de äldre patienter med 
höftfraktur som har en högre risk för en sämre överlevnad samt risk för att utveckla 
komplikationer som akut förvirringstillstånd. 

Delarbete II 
Syftet med detta delarbete var att identifiera riskfaktorer som uppträder före, under och 
efter operation hos äldre patienter med höftfraktur och som är signifikant kopplade till 
patientens återhämtning efter operation och upp till fyra månader. Resultatet visade att 
riskfaktorer för en sämre 4-månadersöverlevnad efter höftfraktur var fortfarande 
manligt kön, mer komplicerad höftfraktur och att bo i särskilt boende/institution, men 
också längre fastetid före operation (12 timmar eller mer) samt att vara i behov av och
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därmed bli behandlad med flera blodtransfusioner. Ökad dödlighet hade dessutom
signifikant samband med att ha för låg syrgasmättnad i blodet efter operation. 
Resultatet visar att det är av stor vikt att optimera patientens syrgasmättnad och 
blodvärde samt att minska fastetid men också väntetid inför operation i syfte att 
minimera risken för ökade komplikationer och dödlighet.

Delarbete III 
Syftet med detta delarbete var att systematiskt granska OBS skalan utifrån åtta 
specifika kvalitetskriterier som används för utvärdering av bedömningsinstrument,
samt att undersöka OBS skalans användbarhet i olika typer av kliniska sammanhang.
Resultatet visade att OBS skalan uppfyller de flesta av dessa kvalitetskriterier, t.ex. att 
skalan mäter vad den är avsedd för att mäta och att mätmetoden är tillförlitlig, skalan 
behöver dock testas ytterligare. OBS skalan visade sig tillräckligt känslig och kliniskt 
användbar för att upptäcka tidiga tecken på förvirring hos äldre personer. 

Delarbete IV 
Syftet med detta delarbete var att undersöka om införandet av ett multifaktoriellt
vårdprogram omfattande behandling och vård i ambulans, före, under och efter 
operation och bedövning, kunde minska förekomsten av akut förvirringstillstånd hos 
äldre patienter med höftfraktur som var mentalt/kognitivt friska vid ankomst till 
sjukhus. Resultatet av studien visade att andelen patienter som drabbades av akut 
förvirringstillstånd minskade signifikant. I gruppen som vårdades enligt rutinerna före 
interventionen drabbades 45 av 132 patienter av ACS, medan 29 av 131 patienter 
drabbades i den grupp som fick vård och behandling enligt det nya vårdprogrammet.
Patienter som insjuknade i akut förvirringstillstånd, oavsett grupp, drabbades av 
signifikant fler allvarliga komplikationer som t.ex. hjärtinfarkt och hade också en 
signifikant högre dödlighet 30 dagar efter operation jämfört med de patienter som inte 
blev förvirrade. Resultatet av studien visar att införandet av ett multifaktoriellt 
vårdprogram omfattande tidigt insatt syrgasbehandling, vätskebehandling och 
blodersättning, adekvat och tidigt insatt behandling av smärta samt förbättrade rutiner 
för överflyttning av patienter mellan avdelningarna bidrog till att minska insjuknandet 
i akut förvirringstillstånd med 64 %.
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