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ABSTRACT. Background and aims: Delirium is a
common postoperative complication in elderly pa-
tients which has a serious impact on outcome in terms
of morbidity and costs. We examined whether a post-
operative multi-factorial intervention program can re-
duce delirium and improve outcome in patients with
femoral neck fractures. Methods: One hundred and
ninety-nine patients, aged 70 years and over (mean
age±SD, 82±6, 74% women), were randomly assigned
to postoperative care in a specialized geriatric ward or
a conventional orthopedic ward. The intervention con-
sisted of staff education focusing on the assessment,
prevention and treatment of delirium and associated
complications. The staff worked as a team, applying
comprehensive geriatric assessment, management and
rehabilitation. Patients were assessed using the Mini
Mental State Examination and the Organic Brain Syn-
drome Scale, and delirium was diagnosed according to
DSM-IV criteria. Results: The number of days of post-
operative delirium among intervention patients was
fewer (5.0±7.1 days vs 10.2±13.3 days, p=0.009)
compared with controls. A lower proportion of inter-
vention patients were delirious postoperatively than
controls (56/102, 54.9% vs 73/97, 75.3%, p=0.003).
Eighteen percent in the intervention ward and 52% of
controls were delirious after the seventh postoperative
day (p<0.001). Intervention patients suffered from
fewer complications, such as decubitus ulcers, urinary
tract infections, nutritional complications, sleeping
problems and falls, than controls. Total postoperative
hospitalization was shorter in the intervention ward
(28.0±17.9 days vs 38.0±40.6 days, p=0.028). Con-
clusions: Patients with postoperative delirium can be
successfully treated, resulting in fewer days of delirium,
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fewer other complications, and shorter length of hos-
pitalization.
(Aging Clin Exp Res 2007; 19: 178-186)
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INTRODUCTION
Delirium is a neuropsychiatric syndrome character-

ized by disturbed attention and cognition, with a fluctuating
course and, by definition, it always has an underlying
cause (1). Delirium prolongs hospital stays, reduces func-
tional ability, increases mortality, and occurs in 38-61%
of older hip fracture patients (2-5). Although delirium is
sometimes the cause of the fall that resulted in the hip
fracture, most patients develop delirium as a result of med-
ical complications during their hospital stay (2, 3, 6).
Postoperative delirium has been reported as being

precipitated by perioperative hypotension, hypoxemia
and anaemia, and can be prevented and treated by avoid-
ing or treating such conditions (2, 7-9). Stress caused by
the injury, admission to hospital, and surgery itself also
seem to contribute to delirium, probably mediated by
hypercortisolism (10-12). The combination of hypercor-
tisolism and factors threatening cerebral oxygen
metabolism seems to be especially dangerous for the
old, frail, hip fracture patient (11-14). Good nursing, re-
duction of stress by creating a safe and secure caring sit-
uation, and prevention of complications such as urinary re-
tention, pain, malnutrition and constipation, seem to be
prerequisites for the prevention and treatment of delirium
(8, 15).
Intervention studies have shown that delirium after

hip fracture surgery can be prevented and treated (7-9,
15-17). However, only two of these studies reported
randomized controlled trials, and the effect of the multi-
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factorial prevention and treatment programs in these
studies either did not remain significant after controlling
for baseline differences (9) or the effect of delirium did not
reach statistical significance (16). Non-randomized studies
have indicated that the combination of both medical and
nursing interventions seems to be a prerequisite for suc-
cessful prevention and treatment of delirium (8, 18).
We therefore examined, in a randomized study,

whether a postoperative multi-factorial intervention pro-
gram, including comprehensive geriatric assessment,
management and rehabilitation, can reduce delirium and
improve outcome in patients with femoral neck frac-
tures.

METHODS
Study Population
The present study included patients aged 70 years

or older, consecutively admitted to the Orthopedic De-
partment at the University Hospital in Umeå, Sweden, be-
tween May 2000 and December 2002, with femoral
neck fracture. Exclusion criteria were: age under 70, se-
vere rheumatoid arthritis, severe hip osteoarthritis, severe
renal failure, pathological fracture, and patients who
were bedridden before the fracture due to the opera-
tion methods that were planned to be used in the study.

Study Procedure
In the emergency room, patients were asked both in

writing and orally if they were willing to participate in the
study. In the case of patients with cognitive impairment,
next-of-kin were also asked. Two hundred and fifty-
eight patients met the inclusion criteria, but 59 patients
declined or did not participate in the study for other rea-
sons (Fig. 1).
These 59 patients tended to be more often admitted

from their own house/apartment (p=0.009) and were
more likely to be males (p=0.033), but there was no
difference in age (p=0.354) compared with the 199 pa-
tients included. All patients received the same preopera-
tive treatment in the orthopedic ward.
The Ethical Committee of the Faculty of Medicine at

Umeå University approved the study (§ 00-137).

Randomization
Patients were randomized to postoperative care in a

geriatric ward with a special intervention program or to
conventional care in the orthopedic department, by
sealed and opaque envelopes. Randomization was strat-
ified according to the dislocation of the fracture, to have
similar proportions of different surgery methods in both
groups. All participants received their envelopes while in
the emergency room, but they were not opened until im-
mediately before surgery, to ensure similar preoperative
treatment. The mean waiting time for operation was
similar between the intervention (mean 24.5 hours) and

control groups (mean 24.8 hours). A nurse on duty at the
orthopedic department, who was not involved in the
study, opened the envelopes. Depending on the degree of
dislocation (19), patients were treated with two hook-pins
(Swemac Orthopedica®, Linköping, Sweden) (intervention
group n=38, control group n=31) or with bipolar hemi-
arthroplasty (Link®, Hamburg, Germany) (intervention
group n=57, control group n=54). Basocervical frac-
tures (intervention group n=7, control group n=10) re-
ceived dynamic hip screws (DHS, Stratec Medical®,
Oberdorf, Switzerland). One patient in the control group
had a resection of the femoral head, due to deterioration
in medical status, and another control patient died before
surgery. Most operations (174/198, 88%) were per-
formed under spinal anesthesia.

Intervention
Patients randomized to the intervention group were ad-

mitted to a 24-bed geriatric unit specializing in geriatric or-
thopedic patients. The staff worked as a team, applying
comprehensive geriatric assessment, management and re-
habilitation (Table 1) (20, 21). The staffing level at the in-
tervention ward was 1.07 nurses/aids per bed.
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Fig. 1 - Flow chart for randomized trial.
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1 Patient declined to continue
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83 Assessed at 4 months
6 Patients died after discharge
1 Patient moved to another city

102 Included in primary analysis

353 Patients assessed for eligibility
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Control Group
The control group received postoperative care in the Or-

thopedic Department according to the usual postoperative
care routines (Table 1). The staffing level in the orthopedic
wards was 1.01 nurses/aids per bed. Patients who needed
further in-hospital rehabilitation were admitted to a geriatric
ward (n=40) but not to the intervention ward. That geriatric
ward had a staffing level of 1.07 nurses/aids per bed.
A similar proportion of other professionals worked in

both control and intervention wards, but they had devel-
oped a plan, which included more teamwork, in the in-
tervention ward.
The staff on the intervention ward was aware of the na-

ture of the study, and those on the control ward knew that
a new care program was being evaluated in the geri-
atric ward.

Primary Outcome Measures
Primary outcome measures were number of days of

postoperative delirium. In addition all patients were ob-
served every day pre- and postoperatively. All symp-
toms and signs of delirium and/or changes in patients’
mental state were registered in the nurses’ records (in both
intervention and control groups) according to daily doc-
umentation, which is routinely performed at least three
times a day. All patients were tested once between days
3-5 postoperatively with the Mini Mental State Exami-
nation (MMSE) (22), Organic Brain Syndrome Scale
(OBS-Scale) (23) and Geriatric Depression Scale (GDS-15)
(24, 25). The GDS-15 is reported to have high sensitiv-
ity and specificity regarding the diagnosis of depression
(26). Two nurses were employed half-time in the study and
were trained to carry out the assessments in the two
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Table 1 - Main content of postoperative intervention program.

Staff education • A four-day course in caring, rehabilitation, teamwork and medical knowledge, including sessions about how to prevent
and treat various postoperative complications including postoperative delirium (risk factors, prevention and treatment).
The course also included sessions on osteoporosis, hip fractures, operation methods, anesthesia, postoperative care,
pain, sleep and sleep apnea, individual care planning and nutrition.
• The staff in the control group did not receive any specific education before or during the study.

Teamwork • Team included Registered Nurses (RN), Licensed Practical Nurses (LPN), Registered Physiotherapists (PT), Registered
Occupational Therapists (OT), a dietician and geriatricians.
• There was close co-operation between orthopedic surgeons and geriatricians in the medical care of patients.
• The PT/OT also co-operated with colleagues working in community service, for further consultations after patients were
discharged from hospital.
• This was not performed consistently for control patients.

Individual care • To be able to start the individual care planning, all team members (except the dietician) assessed each patient usually
planning within 24 hours, after admission.

• Team planning of patients’ individual rehabilitation process and goals twice a week during the whole rehabilitation period.
• This was not performed consistently for control patients.

Delirium • Active prevention, detection and treatment of delirium.
• Assessment of all patients with delirium for precipitating factors.
• This was not performed consistently for control patients.

Prevention and treatment of complications
Infection • Systematical screening for urinary tract infections, and treated when indicated.

• Other infections were treated on demand.
• This was not performed consistently for control patients.

Anemia • Blood transfusions if B-hemoglobin, g/l <100.
• Blood transfusions if B-hemoglobin g/l <110 for those at risk of delirium or those already delirious.
• This was not performed consistently for control patients.

Embolism • Anti-thrombosis treatment during first two postoperative weeks.
• Anti-thrombosis stockings were given to all patients.
• Control patients received similar treatment.

Bowel/bladder • If a urinary catheter was used during surgery, it was discontinued within 24 hours postoperatively.
function • Systematic regular screening for urinary retention.

• If urinary retention was detected, an intermittent catheter was preferably used.
• Active prevention and treatment of constipation.
• This was not performed consistently for control patients.

continued
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wards. An occupational therapist, a physiotherapist and
physicians were also employed to assess the patients in
the project.
The MMSE was used to assess patients’ cognitive sta-

tus, and has scores from 0 to 30 points. To screen for
delirium, the modified OBS scale was used, which con-
sists of two main parts: the disorientation subscale, a
questionnaire containing 12 items; and the confusion
subscale, an observation schedule covering 21 clinical
features. The disorientation subscale measures patients’
orientation to time, place, and their own identity, with
a maximum score of 36 (the higher the score, the
worse the result). The confusion subscale describes var-
ious cognitive, perceptual, emotional and personality

changes, and fluctuations in clinical state, and is based
on observation and interviews with the patient as well as
interviews with caregivers. The OBS-scale has been
compared with other assessment scales and has proved
to have good concurrent validity (23, 27). When com-
pared with the Confusion Assessment Method (CAM), it
showed 100% agreement regarding the diagnosis of
delirium (28).
Symptoms and signs of delirium during the first eight

postoperative hours were ascribed to the immediate effects
of premedication and/or other anesthetic agents, and
were not registered as delirium. Patients were registered
as delirious on discharge if they had had any episodes of
delirium in the last 24 hours of hospitalization.

Multi-factorial delirium intervention study
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Table 1 - Main content of postoperative intervention program. (continued)

Sleep, • The reason was always investigated and the cause was then treated, if patients had sleeping problems.
sleep apnea • This was not performed consistently for control patients.

Decubitus ulcers • Decubitus ulcers were systematically prevented and treated.
• Control patients received similar treatment.

Pain • Prevention and treatment of postoperative pain. All patients received: Paracetamol - max 4 gr/day, and Tramadol hydrocloride
- max 200 mg/day, or Dextropropoxifennapsylat - max 200 mg/day, or Codeinfosfathemihydrat - max 180 mg/day.
• In cases of severe pain, Ketobemidonhydrocloride 2.5-5 mg, or Morphinehydrocloride 2.5-5 mg when necessary.
• Delirious patients were usually assessed for the underlying causes of their pain.
• Similar routines for pain treatment were used in the control group.
• Patients with delirium in the control group were often treated with Ketobemidonhydrocloride, without assessment
of underlying causes.

Saturation • Oxygen-enriched air during the first postoperative day, and longer if necessary, until measured oxygen saturation was stable.
• This was not performed consistently for control patients.

Body temperature • Body temperature measured during the first three postoperative days, and longer if indicated.
• Similar routines were performed in the control group.

Blood pressure • Blood pressure measured the first two postoperative days, and longer if indicated.
• Only performed on demand in the control group.

Nutrition • Food and liquid intakes were systematically recorded four days postoperatively.
• Protein-enriched meals were served to all patients during the first four postoperative days, and longer if necessary.
• Nutritional and protein drinks were served twice a day throughout hospitalization.
• Consultation with the dietician when necessary.
• This was not performed consistently for control patients.
• No dietician was available for the control group.

Rehabilitation • Mobilization within the first 24 postoperative hours.
• Training took place every day assisted by a PT, OT, and caring staff.
• Training was based on functional retraining, with special focus on fall risk factors.
• Patients were always encouraged to do as much as they could by themselves before they were helped.
• This was not performed consistently for control patients.

Secondary prevention of falls and fractures. Osteoporosis prophylaxis
• Investigation regarding how and why patients had sustained hip fracture.
• Actions to prevent new falls and fractures were implemented.
• Calcium and Vitamin D to all intervention patients, and other pharmacological treatment if indicated.
• This was not performed consistently for control patients.
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Depression before hospitalization was diagnosed after
an evaluation of earlier diagnoses documented in the
records, and current treatment with antidepressants. De-
pression during hospitalization was diagnosed if patients
were currently being treated with antidepressants and if
they were screened for depression using the GDS-15 in
combination with depressive symptoms observed and
registered with the OBS-Scale.
Medical and social data were collected from the pa-

tients, relatives, staff and medical records. Prefracture Per-
sonal Activities of Daily Living (P-ADL) were recorded ac-
cording to Katz ADL-index (29).
A specialist in geriatric medicine, who was not working

in either of the two wards and did not know to which
group patients were randomized, analyzed all assess-
ments and documentation, including all patients’ medical
and nursing records, to decide whether the patients met
the DSM-IV criteria for delirium, dementia and depression
(1). All assessments and documentation were analyzed af-
ter the study was finished. The first step of analysis was
performed totally blind, when evaluating assessments
performed by the study nurses. The second step was
when all the documentation in the records was read and
analyzed with regard to any signs or symptoms indicating
delirium for each day. This was not possible to perform to-
tally blind, but since the records of each day were used
and included documentation from more than 6 500
days, it was difficult for the geriatrician to know to which
group the patients belonged.

Secondary Outcome Measures
Secondary outcome measures were complications

during hospitalization, length of stay, and in-hospital and
one-year mortality. All complications were systematical-
ly documented in the records. After four and twelve
months, the study group visited and assessed all patients
in the study.

Statistical Methods
The sample size was calculated to detect a 25% dif-

ference in number of days with delirium between inter-
vention and control groups, at a significance level of
0.05. Univariate analyses using Student’s t-test, Pearson’s
χ2 test and Fisher’s Exact test were performed to describe
group differences, and a p-value of <0.05 was regarded
as statistically significant. Multivariate linear regression
analyses were used to control for baseline differences
(p<0.150) associated with delirium and age and sex be-
tween controls and the intervention sample.
The analysis was based on the intention-to-treat prin-

ciple, including all randomized patients.

RESULTS
The number of days with postoperative delirium

among intervention patients were fewer (5.0±7.1 days

vs 10.2±13.3 days, p=0.009) compared with con-
trols. A smaller proportion of the intervention patients
were delirious postoperatively than controls (56/102,
54.9% vs 73/97, 75.3%, p=0.003) and this was al-
ready seen from postoperative day 1. The differences
in postoperative delirium in the two groups remained
significant each day for the first postoperative week
(p=0.001). A larger proportion of control patients
were delirious on at least one occasion during hospi-
talization after day 7 (p=0.001) (Fig. 2). Eighteen per-
cent of intervention patients were delirious after the sev-
enth postoperative day, compared with 52% of controls
(p<0.001). Twenty patients in the control ward were
delirious or had had episodes of delirium on the day of
discharge, in contrast with none from the interven-
tion ward (p<0.001).
There were some differences at baseline between the

patients in the two wards (Table 2). More patients in
the control group were depressed before the fracture
(47.4% vs 32.4%, p=0.031) and more were prescribed
antidepressants (46.4% vs 28.4%, p=0.009), but equal
GDS-scores were recorded in both groups during hospi-
talization (Table 3).
Among patients with postoperative delirium, the only

significant differences at baseline were that a higher pro-
portion of the control patients were prescribed antide-
pressants (54.8% vs 35.7%, p=0.031) and they had
had a previous wrist fracture (25.0% vs 10.7%, p=0.040),
compared with patients with postoperative delirium in the
intervention group. There was no significant difference in
the prevalence of preoperative delirium between the two
groups, 21.8% of intervention patients and 30.9% of con-
trol patients were delirious preoperatively (p=0.144).
Intervention patients suffered fewer complications dur-

ing hospitalization (Table 3). Controls with postoperative
delirium had more urinary infections (60.3% vs 39.3%,
p=0.018), more sleeping problems (50.7% vs 28.6%,
p=0.011), more falls (34.3% vs 17.9%, p=0.034) and de-
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Fig. 2 - Line plot showing proportion of patients with delirium
each day during hospitalization in intervention (I) vs control
groups (C).
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cubitus ulcers (23.6% vs 10.7%, p=0.059).
More assessments of underlying causes of delirium

were documented in the nursing records in the inter-
vention ward compared with the control ward (2.28±1.25
vs 0.90±0.90, p<0.001). Similarly, more treatments
(1.69±1.56 vs 0.56±0.98, p<0.001) for underlying
causes of delirium were also documented. Instead, deliri-
ous control patients were more often given sedatives
(20/48, 41.7% vs 6/39, 15.4%, p=0.008) and opioid
drugs on demand (29/47, 61.7% vs 12/39, 30.8%,
p=0.004) than those in the intervention ward.
Intervention patients had shorter total postoperative

hospitalization (28.0±17.9 days vs 38.0±40.6 days,
p=0.028) than controls, which was also true for inter-
vention patients with postoperative delirium (31.4±19.3
days vs 43.6±42.7 days, p=0.032). Delirium in itself
was associated with longer hospitalization. Similar pro-

portions of patients could return to independent living on
discharge, despite the shorter ward stay of the interven-
tion group (Table 3). Mortality during hospitalization and
at the 4-and 12-month follow-ups did not differ between
intervention and control samples (Fig. 1).
When controlling for baseline differences regarding fac-

tors known to be associated with delirium (p<0.15) by
multivariate linear regression modeling, it was found that
there was still a strong association between number of
days with postoperative delirium and being treated in
the control group (Table 4).
The number of days with postoperative delirium in pa-

tients with dementia in the intervention ward was 3.2±4.1
days and 12.8±17.6 days in the control ward (p=0.003).
In addition, 15 patients with dementia in the control
ward were still delirious on discharge, in contrast with
none from the intervention ward (p<0.001).

Multi-factorial delirium intervention study
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Table 2 - Characteristics and previous diagnoses and drugs on ad-
mission of patients in intervention group vs control group.

Intervention Control
group group
(n=102) (n=97)

Characteristics n (%) n (%) p-value

Male/female 28/74 23/74 0.546
Age, mean ±SD 82.3±6.6 82.0±5.6 0.724
Admitted from own 66 (64.7) 60 (61.9) 0.677
house/apartment
Independent in P-ADL 47 (46.5) 48 (51.1) 0.527
Impaired hearing, n=94 vs 82 42 (44.7) 34 (41.5) 0.667
Impaired vision, n=91 vs 74 37 (40.7) 27 (36.5) 0.584
Cardiovascular disease 57 (56.4) 53 (57.0) 0.938
n=101 vs 93
Dementia 28 (27.5) 36 (37.1) 0.145
Depression, n=102 vs 95 33 (32.4) 45 (47.4) 0.031
Diabetes, n=102 vs 95 23 (22.6) 17 (17.9) 0.417
Hip fracture, n=102 vs 96 16 (15.7) 14 (14.6) 0.829
Hypertension, n=100 vs 92 40 (40.0) 42 (45.7) 0.429
Lung diseases, n=102 vs 92 19 (18.6) 14 (15.2) 0.528
Osteoporosis, n=93 vs 89 44 (47.3) 51 (57.3) 0.177
Wrist fracture, n=101 vs 95 16 (15.8) 23 (24.2) 0.142
Stroke, n=102 vs 93 29 (28.4) 20 (21.5) 0.265
Analgesics 66 (64.7) 50 (51.6) 0.060
Antidepressants 29 (28.4) 45 (46.4) 0.009
Benzodiazepines 21 (20.6) 25 (25.8) 0.386
Beta-blockers 34 (33.3) 32 (33.0) 0.959
Diuretics 46 (45.1) 33 (34.0) 0.110
Drugs with anticholinergic 20 (19.6) 23 (23.7) 0.482
properties
Neuroleptics 13 (12.7) 8 (8.3) 0.302
Number of drugs, mean±SD 5.8±3.8 5.9±3.6 0.862

P-ADL= Personal Activity of Daily Living according to Katz ADL-index;
SD=Standard Deviation

Table 3 - Diagnoses and presenting symptoms for study patients
during hospitalization.

Intervention Control
group group
(n=102) (n=97)

Characteristics n (%) n (%) p-value

Anemia n=102 vs 96 88 (86.3) 79 (82.3) 0.441
Constipation 38 (37.3) 47 (48.5) 0.110
Decubitus ulcers, n=102 vs 95 9 (8.8) 21 (22.1) 0.010
Depression, n=101 vs 97 50 (49.5) 53 (54.6) 0.470
Diarrhea, n=102 vs 96 22 (21.6) 26 (27.1) 0.365
Heart failure, n=101 vs 95 6 (5.9) 11 (11.6) 0.161
Infections:
Pneumonia 5 (4.9) 3 (3.1) 0.722
Urinary infection, n=102 vs 96 32 (31.4) 49 (51.0) 0.005
Other infections, n=101 vs 96 18 (17.8) 17 (17.7) 0.983

Sleeping problems 28 (27.5) 44 (45.4) 0.009
Myocardial infarction 2 (2.0) 4 (4.1) 0.436
Nutritional complications 25 (24.5) 37 (38.1) 0.038
Pulmonary embolism 2 (2.0) 0 0.498
Stroke 0 1 (1.0) 0.485
Stomach ulcers, n=101 vs 97 3 (3.0) 4 (4.1) 0.717
Urinary retention 16 (15.7) 18 (18.6) 0.591
Falls 12 (11.8) 26 (26.8) 0.006
MMSE, mean±SD, n=93 vs 90 17.4±8.2 15.7±9.1 0.192
OBS-scale, mean±SD, n=94 vs 90 10.1±10.8 12.5±11.4 0.148
GDS-15, mean±SD, n=81 vs 68 5.2±3.6 4.5±3.5 0.271
Length of hospital stay, 28.0±17.9 38.0±40.6 0.028
mean±SD
Return to own house/apartment 48 (75.0) 37 (67.3) 0.352
on discharge, n=64 vs 55

MMSE= Mini-Mental State Examination; OBS-scale= Organic Brain
Syndrome scale; GDS-15= Geriatric Depression Scale; SD= Standard De-
viation.
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DISCUSSION
This study shows that patients with postoperative

delirium can be treated successfully, resulting in fewer
days with postoperative delirium and also in shorter
hospitalization. A multi-factorial program with systematic
assessment, prevention and treatment of complications
causing or prolonging delirium, such as urinary tract
infections, hypoxemia, anemia, constipation, falls, de-
cubitus ulcers, and nutritional complications, may have
contributed both to fewer days with delirium and to
shorter hospitalization.
There were some baseline differences between the

intervention and control groups. However, when con-
trolling for baseline differences with multivariate linear
regression modeling, it was found that, despite these dif-
ferences, there was still a strong association between
number of days with postoperative delirium and being
treated in the control group. The effect of the inter-
vention program seemed to reduce the incidence of
delirium already on the first postoperative day (Fig.
2). This may probably be explained by the fact that,
when the patients arrived at the intervention ward,
they were immediately and systematically assessed to
detect, treat and prevent any complications that would
cause delirium. Patients with dementia seemed to have
benefited particularly from the intervention program.
They probably had the lowest threshold for delirium, but
delirium is probably often regarded as an unavoidable
part of the dementia syndrome. This view, alas, does
not encourage any assessment to be made of the un-
derlying preventable and treatable causes of delirium,
nor of necessary actions to be taken. This neglect
gives rise to unnecessary morbidity and costs. The
more widespread use of basic geriatric principles such
as this intervention program in surgical wards would no

doubt have a great impact, from both humanitarian and
economic points of view.
In studies among patients admitted to internal medicine

departments, it has been shown that multi-compo-
nent/multi-factorial interventions resulted in a reduction of
the number of episodes of delirium and in a shorter du-
ration of delirium (18, 30, 31). Among patients with hip
fracture, the present multi-factorial intervention program
performed by a geriatric team seems to have had better ef-
fects than previously published randomized studies (9,
16), and the effects seem to be of almost the same mag-
nitude as those reported in a non-randomized intervention
study performed according to a similar protocol, in which
patients were admitted immediately to a geriatric ward from
the emergency room (8). All patients in the present study
were admitted to the orthopedic ward from the emergency
room and randomized immediately before surgery, to en-
sure the same preoperative treatment.
One limitation of the present study was that both as-

sessment of psychiatric symptoms and cognitive testing of
patients was only carried out on one occasion during hos-
pitalization. According to the assessments carried out
by the study nurses, the geriatrician blindly decided
whether the patients fulfilled DSM-IV criteria for delirium.
He also decided whether the documentation for each
day indicated that the patient was delirious, mainly based
on the nurses’ records. We have previously shown that
nurses detect and document symptoms of delirium better
than physicians (32). Analysis of the records was difficult
to perform totally blind, but it was difficult or almost im-
possible to remember to which group the patient be-
longed, especially since a large proportion of patients in
the control group (n=40) were transferred to the geriatric
control ward. This means that the comparison was not be-
tween geriatric care vs orthopedic care, but between an
intervention program and conventional care in both the
orthopedic and another geriatric ward. The content of the
intervention program is in many ways routine treatment
for hospitalized patients. This study shows, however,
that this is precisely not the case. All parts of this inter-
vention program, which are probably equally important,
should be systematically adapted with focus of detec-
tion, prevention and treatment of delirium. All assessments
and records were analyzed after the study had been fin-
ished. Since the staff in the control ward knew about the
evaluation of the intervention, but did not know its con-
tent, the effect could not be explained by the common
study effect alone. Nor could it be explained by increased
staffing in the geriatric ward, since there were almost no
differences between wards.
The present study shows that delirium is frequent in or-

thopedic patients (67%). In 1988, a similar study was
presented from the same orthopedic department reporting
a 61% incidence of delirium (3). The high incidence of
delirium in the present study may be explained by the high-
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Table 4 - Multivariate linear regression analysis performed to con-
trol for baseline differences between intervention and control
groups. Dependent variable: number of days with postoperative
delirium.

Independent variable b Standard Error p-value

Delirium preoperatively 6.06 1.59 <0.001

Control group 4.29 1.28 0.001

Male sex 4.20 1.45 0.004

Depression 1.56 1.38 0.262

Dementia 1.83 1.54 0.236

Age 0.18 0.10 0.080

Adjusted R Square 21.2%; p<0.001.
Included variables: Age, sex, group, and those variables associated with
delirium which differed (p<0.150) at baseline (delirium preoperatively, de-
pression and dementia) between intervention and control groups.
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er mean age of patients (82 vs 79 years), and a larger pro-
portion of patients with dementia (32% vs 15%), depres-
sion (39% vs 15%) and stroke (25% vs 16%), which to-
gether might have contributed to the high proportion of
delirium. In the present study, more patients than previ-
ously also had arthroplasty, instead of two hook-pins,
which means a more stressful surgical procedure.
Several studies reporting a lower incidence of delirium

have often excluded patients with dementia or aphasia, or
those with signs of cognitive impairment or delirium on
admission, and this inevitably results in a lower incidence
of delirium (5, 17, 33). The present study had several
missing cases (n=27, Fig. 1), which is a disadvantage, but
could be explained by the great number of people work-
ing in the hospital. It is difficult to organize the whole staff
to work for the best interests of the study, since new staff
members are being employed all the time. As mentioned
earlier, patients who declined or did not participate in the
study for any reason, seemed to have been more often ad-
mitted from their own apartment/house, had suffered the
fracture in the hospital, and were more likely to be men.
They seemed to be healthier, and may have reduced
the proportion of delirious patients if they had been in-
cluded in the study.
When analyzing the nursing records, it was found

that nurses administered more sedative drugs and anal-
gesics when control patients were delirious. Patients in-
evitably have some degree of pain after an operation, but
if they were worried, restless, in excessive pain or deliri-
ous, the reason for their being in this state was not in-
vestigated. Symptomatic treatment may have disguised
acute symptoms of disease, especially in the control
ward, and thus led to a delay in adequate diagnosis and
treatment of complications.
The strength of the present study is that the interven-

tion program is applicable both in early postoperative care
and in post-acute rehabilitation settings. The main goal is
to detect, treat, and prevent the cause of postoperative
delirium, since delirium by definition always has an un-
derlying cause. Since the intervention program reduced
the number of days with delirium and other postoperative
complications, it is also probably applicable to other sur-
gical wards.

CONCLUSIONS
Today, in industrialized countries, most surgical hospital

beds are occupied by old people – an increasing worldwide
trend. This study shows that postoperative delirium can be
successfully treated by a team applying comprehensive
geriatric assessment, management and rehabilitation. It
seems that successful intervention programs must in-
clude all aspects of good medical and nursing care, and
the total effect of the multi-factorial intervention pro-
gram is without doubt greater than the sum of its separate
parts. The intervention program resulted in fewer days

with delirium, fewer other complications, and shorter
hospital stays. Implementing this intervention program will
probably have a great humanitarian and economic impact,
and is probably applicable to surgery on old people in gen-
eral. Therefore, the organization of surgical wards should
be reconsidered and adapted to the needs of the oldest
and frailest patients.
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