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SUMMARY
Background: Delirium is a common complication in elderly hospitalized 
 patients. It prolongs the length of hospital stay, raises costs, increases the 
workload of the nursing staff, and may necessitate transfer of the patient to a 
nursing home. The risk of postoperative delirium is particularly high in elderly 
patients with pre-existing cognitive deficits.

Methods: In an open study, we systematically assessed the frequency of post-
operative delirium in patients over age 70 on two surgical wards of a general 
hospital. In a six-month “prevalence phase,” from March to August 2011, we 
counted the number of patients with postoperative delirium, but did not initiate 
any intervention. Thereafter, in a ten-month “intervention phase” from 
 September 2011 to June 2012, a nurse with special training in the manage-
ment of delirium carried out an intervention involving component measures of 
the Hospital Elder Life Program (HELP) on one of the two wards, with the aim of 
preventing postoperative delirium. The patients on the other ward served as a 
control group. 

Results: In the prevalence phase, 20.2% of all patients developed postoperative 
delirium (95% confidence interval [CI], 14.6–26.4). In the intervention phase, 
postoperative delirium arose in 20.8% (95% CI, 11.3–32.1) of the patients on 
the ward with no specific interventions, but in only 4.9% (95% CI, 0.0–11.5) of 
those on the ward where the intervention was carried out. The difference was 
presumably due to the measures initiated by the specially trained nurse, 
 including validation, improvement of sleep, cognitive activation, early 
 mobilization, improved sensory stimulation, and improved nutritional and fluid 
intake. Important predictors of postoperative delirium included a low score on 
the Mini–Mental State Examination, advanced age, and preoperative infection. 

Conclusion: The frequency of postoperative delirium in elderly patients with 
cognitive deficits can be lowered with nursing measures carried out by a 
specially trained nurse, close postoperative supervision, and cognitive  
 activation. 
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T he term “delirium” is used to describe all acute 
mental disturbances that have an organic cause 

and are accompanied by disorientation and cognitive 
impairment (1, 2).

With an incidence of 14% to 56%, delirium is the 
commonest complication in over 70-year-olds 
 receiving treatment as inpatients (3), and is associated 
with a mortality rate of 25% to 33% (4). Dementia in-
creases the likelihood of delirium, and is far and away 
its most important risk factor (5). Especially in medical 
and surgical wards and in intensive care, 50% of all 
 patients are disoriented postoperatively (6). Delirium 
increases the length of hospital stay, the costs, the 
amount of care required, and the risk that the patient 
will be institutionalized (7–10).

In the past few years in Germany, some promising pilot 
projects have shown that the incidence of post operative 
delirium on general hospital medical and surgical wards 
can be reduced by a variety of interventions (11–14).

Existing models, such as the procedures used at the 
St Franziskus Hospital in Münster, show that the inci-
dence of postoperative delirium can be reduced if the 
patient has a single defined contact person for the 
 duration of their hospital stay and is screened on admis-
sion for cognitive deficits (15, 16). 

Non-medical interventions are important supportive 
elements of treatment that are not adequately utilized in 
the everyday management of delirious patients (17, 18). 
They include aids to orientation: a clock, a calendar, or 
a familiar photo can all have a supportive effect in the 
patient’s treatment. Protecting patients from stimuli is 
an important aid in non-medical treatment of delirium. 
This should include not changing the patient’s room 
and having no staff changes, so far as possible. Sensory 
aids for the patient such as glasses or hearing aids 
should be used. Adequate lighting is important, so that 
a proper sleep-wake cycle is ensured. Personal atten-
tion and the involvement of friends or relatives have a 
positive effect (19–21).

The aim of the present study was to answer the 
 following questions:
● What is the incidence of postoperative delirium in 

a general surgical ward in a general hospital?
● What preoperative factors are predictive of 

 delirium?
● Can a specialist geriatric psychiatric nurse reduce 

the incidence of postoperative delirium by means 
of non-pharmacological interventions?

Department of Psychiatry, Psychotherapy and Psychosomatics, Evangelisches Krankenhaus “Königin 
 Elisabeth” Herzberge, Berlin: Prof. Dr. med. Kratz, Herr Heinrich, Dipl.-Geront. Schlauß,  
Prof. Dr. med. Diefenbacher MBA

Deutsches Ärzteblatt International | Dtsch Arztebl Int 2015; 112: 289–96 289



M E D I C I N E

The present study is something of a new departure in 
that the focus was, first, on cognitively impaired 
 patients undergoing general surgical treatment in the 
context of a real-life mixture of patients, and, second, 
on non-drug, nursing interventions. We aim to show 
that delirium prophylaxis is not primarily a task for 
 surgeons or physicians, but for trained nursing staff.

Methods
The methods used, especially the statistical analysis, 
are described in detail in the supplementary eMethods 
section.

Study design
The study was carried out in two general surgical wards 
of a teaching hospital providing standard care; one was 
designated the intervention ward and the other the con-
trol ward. A variety of medical and ancillary teams 
were responsible for patients’ treatment. The patient 
groups had similar demographic characteristics. The 
treatment teams were made up of surgeons, specialized 
surgical nurses, physiotherapists, and social workers. 
The two wards were similar in terms of numbers of 
nursing and medical staff per number of beds. In 
neither of the wards was there any special training in 
geriatrics or geriatric psychiatry.

During the first phase of the study (prevalence 
phase; March to August 2011), on both wards the 
number of over 70-year-olds who already showed 
 cognitive impairment and confusion preoperatively 
was recorded. Socioeconomic data, diagnoses, physical 
diseases, and preoperative medication were also 
 recorded. In addition, the following investigations or 
measurements were carried out pre- and postoperatively:

TABLE 1

Assessment instruments used 

Instrument

Barthel Index

Confusion Assessment 
Method (CAM)

Montgomery–Åsberg 
 Depression Scale 
(MADRS)

Mini–Mental State  
Examination (MMSE)

Nurses’ Observation Scale 
for Geriatric Patients 
(NOSGER)

Brief description

Assessment instrument for systematic assessment of level of 
 independence

Diagnostic instrument to identify delirium in geriatric patients

Third-party questionnaire used for quantitative assessment of 
depression in patients

Suitable screening instrument to determine cognitive deficits in 
everyday clinical practice

Standardized third-party assessment by nursing staff (by obser-
vation) to determine presence of dementia in geriatric patients

Scoring

Scoring for some of the activities of daily living:
0 points = completely dependent
100 points = independent
The present study dichotomized the score:  
≥ 85 points (= “needs occasional assistance” to “does not need 
assistance” help) and <85 points (= “needs assistance” to  
“completely dependent”).

Delirium vs. no delirium

The scores for the ten items are added together:
maximum 60 points
>28 = severe depression

Scale runs from 0 to 30 points: 
30 points = no deficits
<27 points = disease-related deficits
0 points = very severely compromised cognitive function

Overall mean values for patient groups living independently, in a 
residential home, or in a nursing home: higher overall scores 
are associated with more pronounced signs of dementia

TABLE 2

Interventions and frequencies of their use in the intervention group (n = 61) 

Intervention

Early mobilization

Improved sensory 
 stimulation

Improved fluid and 
nutritional intake

Improved sleep

Cognitive activation

Validation  
(Feil method)

N (%)

51 (83.6)

41 (67.2)

31 (50.8)

57 (93.4)

57 (93.4)

61 (100)

Specific measure (%)

Walking (83.6)
Taking meals at the table (78.7)
For self-care (78.7)
To avoid decubitus ulcers (78.7)

Visual aids (glasses) (67.2)
Hearing aid (18.0)
Well-adjusted lighting (1.6)
Personal items (23.3)
Reduced/increased stimulation (3.0)

Patient’s own choice of food (27.9)
Nutritional advice (11.5)
Eating as a social ritual (34.4)
Dentures (18.0)
Dysphagia screening (13.1)

Take patient’s sleeping habits into account (93.4)
Change the structuring of the day (18)

Reorientation aids (e.g., calendar, clock, daily 
newspaper) (62.3)
Group interventions: 
group social meetings;  topic-based discussions; 
reminiscence therapy (63.9)
Individual interventions: memory training (55.7)
Enjoyment therapy (49.2)
Education of relatives (23.0)
Relatives: help to support patient (23.0)

Training program for nursing staff as a form of 
self-preservation therapy (100) 
Communication (100) 
Convey sense of safety (98.4) 
Avoid room changes (98.4)  
Enable distractions/entertainment (100)
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● Mini–Mental State Examination (MMSE) (22)
● Activities of Daily Living (ADL) (23)
● Confusion Assessment Method (CAM) (24)
● Delirium Rating Scale (DRS) (25)
● Nurses’ Observation Scale for Geriatric Patients 

(NOSGER) (26)
● Barthel Index (27)
● Montgomery–Åsberg Depression Rating Scale 

(MADRS) (28)
● Body mass index
● Hours of sleep (Table 1).
During the subsequent 10-month intervention phase 

of the study (September 2011 to June 2012), one of the 
two wards became the intervention ward, the other the 
control ward.

On the intervention ward, interventions were imple-
mented in the following areas by the geriatric 
 psychiatric nurse (delirium liaison nurse) pre- and 
 postoperatively, according to the individual needs of 
the patients (Table 2):
● Early mobilization
● Improved sensory stimulation
● Improved fluid and nutritional intake
● Non-drug sleep improvement
● Cognitive activation
● Validation (29, 30).

Study population
The study included all patients admitted to the two sur-
gical wards between March 2011 and June 2012, so 
long as they fulfilled the following criteria:
● Over 70 years of age
● No clinically manifest signs of delirium
● Capable of understanding the study and con -

senting to participation. 
Patients with any of the following characteristics 

were excluded:
● Advanced dementia, unable to give consent
● Severe delirium preoperatively
● End-stage disease
● Refusal to participate in the study.
The study design was approved by the hospital 

ethics committee on 7 October 2010. The Figure shows 
the flow chart for included and excluded patients 
 during both phases of the study.

The analysis performed to identify the prevalence and 
preoperative predictors of postoperative delirium in-
cluded all patients in the study who were treated on 
either of the two surgical wards between March 2011 and 
June 2012 (n = 178). Mean patient age was 76.8 years, 
and 53.9% of patients (n = 96) were women. Patients’ 
preoperative characteristics are summarized in Table 3.

The analysis performed to identify the effect of inter-
vention included all patients in the study who were 
treated between September 2011 and June 2012. There 
were 53 patients in the control group (mean patient age 
76.6 years, 47.2% [n = 25] were women) and 61 pa-
tients in the intervention group (mean patient age 77.8 
years, 63.9% [n = 39] were women). The descriptive 
statistics of both groups are summarized in Table 4.

Intervention
During the intervention phase, on the intervention ward 
the preoperative screening was used to derive a 
 delirium risk on the basis of general factors favorable to 
confusion or delirium: attention deficit, pre-existing 
cognitive deficits (demonstrated using the MMSE), and 
the duration and extent of the planned surgery. For 
example, femoral neck fractures are associated with a 
very high risk of delirium.

The delirium liaison nurse determined the delirium 
risk independently of the surgical ward staff. On the 
basis of the determined risk, an individual intervention 
plan was set up. The following goals were set:
● Reorientation
● Improved sleep
● Cognition support
● Structured daily schedule
● Early mobilization
● Involvement of relatives
● Improved nutrition.

FIGURE

Patient grouping according to the analyses carried out: No patient received specific 
treatment for delirium prevention. For this reason, the data of those shown in the dark-olive 
boxes were used as a study sample (n = 178) to determine factors predictive of postoper-
ative delirium. The patient groups in the dashed boxes (n = 114) were both treated during 
the same study period, so their data were used to determine the effect of intervention.
* Patients admitted to the wards were included in the study if they were over 70 years old, 

showed no clinical signs of delirium, and were able to understand the study and consent to 
participate. Patients were excluded if they had advanced dementia if they were unable to 
give consent due to advanced dementia, if they were already suffering preoperatively from 
severe delirium, refused on  principle to participate in any study, or were in the terminal 
stage of their disease

Potential study participants:  
All patients admitted to either of the  

two surgical wards between March 2011 and  
June 2012 (n = 320) 

Excluded patients (n = 81)
• Patients were excluded if they 

met one or more of the defined 
 exclusion criteria*; one patient 
was excluded because of missing 
data 

Treatment on one of the two surgical wards  
(S1 and S2)
• n = 125 received no intervention

Treatment on the  
control ward  
(ward S1)
• n = 53 received no 

intervention

Treatment on the 
 intervention ward 
(ward S2)
• n = 61 received 

 interventions

Allocation of patients  
to the wards (n = 239) 

Intervention phase 
September 2011 
to June 2012

Prevalence  
phase March to 
September 2011 
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Table 2 shows the frequency with which the various 
interventions were actually used. For patients with 
postoperative delirium, an interventional support pro-
gram adapted from the Hospital Elder Life Program 
(HELP) (31) (Box) was used.

Study goals
During the prevalence phase, we investigated how 
often postoperative delirium occurred in the patient 
population described above. During the subsequent in-
tervention phase, we analyzed whether postoperative 
delirium occurred significantly less often on the inter-
vention ward than on the control ward.

Statistical analysis
The statistical package SPSS 21 was used for statistical 
analysis.

Results
Prevalence of postoperative delirium
Over the whole of the study period, 20.2% of patients 
(n = 36; 95% confidence interval [CI]: 14.6 to 26.4) 

who received no specific intervention (n = 178) devel-
oped postoperative delirium.

Predictors of postoperative delirium
Descriptive statistics, test statistics, and effect sizes of 
the factors under consideration for patients with and 
those without postoperative delirium are listed in Table 
3. Numerous variables show differences even pre -
operatively between those with and those without post-
operative delirium.

In multivariate logistic regression analysis with for-
ward selection, the variables age, MMSE, Barthel 
Index, and infections remained in the model. Only 
MMSE, age, and preoperative infections proved to be 
statistically significant (p<0.05). The individual results 
for these variables are summarized in Table 5.

Efficacy of intervention
Table 4 contains the descriptive statistics and test 
 statistics of the preoperative characteristics in both 
groups. The intervention group had a higher proportion 
of patients with a Barthel Index <85 and higher 

TABLE 3

Preoperative differences between patients with and those without postoperative delirium (PD) 

BMI, body mass index; PD, postoperative delirium; MMSE, Mini–Mental State examination; NOSGER, Nurses’ Observation Scale for Geriatric Patients; MADRS, Montgomery–Åsberg Depres -
sion Rating Scale; OR, odds ratio; M, mean; r, Z-value-based measurement of effect size; SD, standard deviation; U, U value; χ², χ² value; CI, confidence interval

*1 Z value resulting from Mann-Whitney U test; *2 p-value, based on χ² test unless otherwise indicated; *3 p-value, Mann-Whitney U test; *4 p-value <0.05; 
*5 p-value, Fisher’s exact test; *6 hours of sleep at night (measured by nursing staff); *7 predominantly urinary tract infections; *8 mostly coronary heart disease and arterial hypertension; 
*9 medication with potential anticholinergic side effects; *10 predominantly glucose and thyroid metabolism disorders

Sociodemographic characteristics 

Age

Sex (female)

Education <8 years

Relatives (vs. no relatives)

Referred by specialist (vs. family doctor)

Admitted from institution (vs. own home)

Psychological assessment 

MMSE <27 (vs. ≥ 27)

Barthel Index < 85 (vs. ≥ 85)

NOSGER

MADRS

Medical characteristics 

BMI

Sleep*6

Infections*7

Cardiovascular problems*8

Anticholinergic medication*9

Metabolic disorder*10

M (SD)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

M (SD)

M (SD)

M (SD)

M (SD)

n (%)

n (%)

n (%)

n (%)

Total  
(N = 178)

76.8 (5.8)

96 (53.9)

95 (53.4)

165 (92.7)

122 (68.5)

10 (5.6)

60 (33.7)

43 (24.2)

38.4 (8.7)

6.6 (4.8)

26.8 (4.3)

6.3 (1.3)

37 (20.8)

145 (81.5)

89 (50.0)

140 (78.7)

With PD  
(n = 36)

80.0 (6.5)

20 (55.6)

27 (75.0)

34 (94.4)

28 (77.8)

6 (16.7)

25 (69.4)

20 (55.6)

44.0 (9.4)

7.0 (3.9)

26.8 (4.1)

5.9 (1.3)

16 (44.4)

35 (97.2)

16 (44.4)

33 (91.7)

Without PD 
(n = 142)

76.0 (5.4)

76 (53.5)

68 (47.9)

131 (92.3)

94 (66.2)

4 (2.8)

35 (24.6)

23 (16.2)

37.0 (7.9)

6.4 (5.0)

26.9 (4.3)

6.4 (1.2)

21 (14.8)

110 (77.5)

73 (51.4)

107 (75.4)

U or χ2

1580.00

0.05

8.48

–

1.79

–

25.79

24.28

1322.50

2312.00

2550.50

1955.50

15.34

7.42

0.56

4.55

Z*1

−3.54

–

–

–

–

–

–

–

−4.49

−0.89

−0.02

−2.24

–

–

–

–

p*2

<0.001*3, 4

0.827

0.004*4

1.000*5

0.181

0.005*4, 5

<0.001*4

<0.001*4

<0.001*3, 4

0.373*3

0.984*3

0.025*3, 4

<0.001*4

0.006*4

0.455

0.033*4

OR (95% CI) or r

−0.27

1.09 (0.52–2.27)

3.27 (1.43–7.44)

1.43 (0.30– 6.75)

1.79 (0.77– 4.22)

6.90 (1.83–25.97)

6.95 (3.11–15.55)

6.47 (2.92–14.32)

−0.34

−0.07

−0.00

−0.17

4.61 (2.06–10.30)

10.18 (1.34–77.24)

0.76 (0.36–1.58)

3.60 (1.04–12.46)

292 Deutsches Ärzteblatt International | Dtsch Arztebl Int 2015; 112: 289–96



M E D I C I N E

in elderly patients with pre-existing cognitive deficits.  
Over the period of the present study, 20.2% of patients 
who received no intervention developed postoperative 
delirium. This agrees with figures published elsewhere 
(4).

Our results indicate that patients who develop post-
operative delirium are different preoperatively to those 
who do not. Our data show that, especially, age, pre-
existing infections, and the Mini–Mental State Examin-
ation score, which indicates existing cognitive deficits, 
are risk factors for postoperative delirium. The publi-
cations of Fischer and Assem-Hilger (32), Margiotta et 
al. (33), and Robinson et al. (9) support our findings. 

Differences in preoperative functional status were 
also found between the patient groups, using NOSGER. 
In addition, it was noted that the risk of delirium was 
higher when patients had a preoperative Barthel Index 
<85, or lower level of education, or were admitted from 
an institution.

We obtained clear indications that consistently ap-
plied preoperative screening and simple interventions 
by a delirium liaison nurse—a nurse with many years’ 

 pre operative NOSGER and MADRS scores. The 
 proportion of patients who were admitted from an 
 institution was higher in the intervention group than in 
the control group.

Overall, during the intervention phase of the study, 3 
patients in the intervention group (4.9%; 95% CI: 0.0 to 
11.5) and 11 patients in the control group (20.8%; 95% 
CI: 11.3–32.1) developed postoperative delirium. The 
χ2 test showed the difference to be significant 
(χ2 = 6.60; N = 114; df = 1; p = 0.01). The model—ad-
justed using the “propensity score”—also showed a 
 significant effect of which group a patient was in (odds 
ratio [OR] = 0.22; 95% CI: 0.05 to 0.98; p = 0.046). 
 Patients in the intervention group had a lower risk of 
postoperative delirium than did patients in the control 
group.

Discussion
Delirium is a frequent condition in older patients on 
surgical or medical wards in general hospitals, and is 
associated with high consumption of health resources. 
The risk of postoperative delirium is particularly high 

TABLE 4

Preoperative differences between the intervention group and the control group 

BMI, body mass index; MMSE, Mini–Mental State Examination; NOSGER, Nurses’ Observation Scale for Geriatric Patients; MADRS, Montgomery–Åsberg 
 Depression Rating Scale; U, U value; χ², χ² value ; variables with p<0.10 were used in the calculation of the propensity score; SD, standard  deviation; M, mean.

*1 Z value resulting from Mann-Whitney U test; *2 p-value, based on χ² test unless otherwise indicated;
 *3 p-value, Mann-Whitney U test; *4 p-value, Fisher’s exact test; *5 p-value <0.05; 
*6 hours of sleep at night (measured by nursing staff); *7 predominantly urinary tract infections; *8 mostly coronary heart disease and arterial hypertension; 
*9 predominantly glucose and thyroid metabolism disorders; *10 medication with potential anticholinergic side effects

Sociodemographic characteristics 

Age

Sex (female)

Education <8 years

Relatives (vs. no relatives)

Referred by specialist (vs. family doctor)

Admitted from institution (vs. own home)

Psychological assessment 

MMSE <27 (vs. ≥ 27)

Barthel Index <85 (vs. ≥ 85)

NOSGER

MADRS

Medical characteristics 

BMI

Sleep*6

Infections*7

Cardiovascular problems*8

Metabolic disorder*9

Anticholinergic medication*10

M (SD)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

n (%)

M (SD)

M (SD)

M (SD)

M (SD)

n (%)

n (%)

n (%)

n (%)

Total 
 (N = 114)

77.2 (5.7)

64 (56.1)

64 (56.1)

89 (78.1)

91 (79.8)

6 (5.3)

30 (26.3)

40 (35.1)

38.5 (9.0)

7.9 (5.8)

28.3 (6.7)

6.3 (1.6)

24 (21.1)

96 (84.2)

90 (78.9)

64 (56.1)

Intervention 
(n = 61)

77.8 (6.1)

39 (63.9)

33 (54.1)

44 (72.1)

52 (85.2)

6 (9.8)

17 (27.9)

34 (55.7)

40.8 (10.4)

9.0 (6.3)

29.4 (8.0)

6.3 (1.9)

16 (26.2)

52 (85.2)

48 (78.7)

39 (63.9)

Control  
(n = 53)

76.6 (5.3)

25 (47.2)

31 (58.5)

45 (84.9)

39 (73.6)

0 (0.0)

13 (24.5)

6 (11.3)

35.7 (6.1)

6.6 (5.0)

27.2 (4.7)

6.4 (1.3)

8 (15.1)

44 (83.0)

42 (79.2)

25 (47.2)

U or χ2 

1456.5

3.24

0.22

2.70

2.39

–

0.16

24.57

1 218.5

1 235.5

1 443.5

1 563.0

2.12

0.11

0.01

3.24

Z*1

−0.91

–

–

–

–

–

–

–

−2.28

−2.19

−0.99

−0.31

–

–

–

–

p*2

0.362*3

0.072

0.637 

0.100 

0.122 

0.029*4, 5

0.686

<0.001*5

0.023*3, 5

0.029*3, 5

0.324*3

0.756*3

0.146 

0.745 

0.942 

0.072 
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experience of geriatric psychiatric nursing—can reduce 
the incidence of postoperative delirium. Andrews et al. 
(34), Holt et al. (35), and Milisen et al. (36) performed 
their studies under different conditions—in intensive 
care units or in older patients with femoral neck frac-
tures—but they also showed that consistent monitoring 
of delirium risk performed by nurses can reduce this 
risk.

Whereas 20.8% of patients on the control ward 
 during the intervention phase developed postoperative 
delirium, delirium was observed in only 4.9% of pa-
tients on the intervention ward (OR = 0.22; 95% CI: 
0.05 to 0.98; p = 0.046). These results agree with those 
of Zaubler et al. (19), in whose study a HELP approach 
(31) was also followed, although this study was carried 
out in a medical ward. Unlike Zaubler et al. (19), who 

used only a historical control group for comparison, the 
present study included both an intervention and a (non-
intervention) control ward during the intervention 
phase of the study, which increases the validity of its re-
sults. The present study also included validation, sleep 
improvement, cognitive activation, early mobilization, 
improved sensory stimulation, and nutritional and fluid 
intake during the investigation phase. We take this as a 
clear indication of the protective effect of such 
measures in preventing delirium.

This assessment also agrees with the findings of a 
 recent meta-analysis of 14 intervention studies on non-
drug prevention of delirium (37), which showed that 
multimodal non-drug delirium prophylaxis can reduce 
the incidence of delirium.

Some restrictions need to be observed when inter-
preting the present results. This was not a randomized, 
placebo-controlled study (RCT), but a service delivery 
study carried out in the setting of a general hospital.

All the calculated values show relatively wide confi-
dence intervals, but this is probably because the patient 
population was quite small and only a moderate 
number of patients developed delirium.

Limitations
A limitation of this study is that, because of the low 
numbers involved (interventions undertaken in 65 of 
320 patients) and because of the study design, it was 
not possible to analyze statistically the extent to which 
the various individual interventions can prevent post-
operative delirium. In addition, it should be noted that 
the intervention group had a markedly higher percen-
tage of patients with a low Barthel Index or a higher 
NOSGER score, indicating that the patients in this 
group already had greater physical and functional 
 impairment. Despite the poorer initial conditions in the 
intervention group, intervention significantly reduced 
the incidence of postoperative delirium. During the 
 intervention phase, a geriatric department was estab-
lished in the hospital which was physically close to the 
control ward but not to the intervention ward. Despite 
this, however, the incidence of postoperative delirium 
was significantly reduced on the intervention ward 
compared to the control ward.

The present study focused on non-drug interventions 
for the prevention of postoperative delirium. Whether 
interventions based on the use of psychoactive 
drugs—e.g., preoperative administration of 
 antipsychotics—have a preventive effect against post-
operative delirium, remains unknown at present (10, 
38, 39).

Summary
We believe that if the medical staff caring for the pa-
tient understand the risk factors, this can have a critical 
effect in reducing postoperative delirium. Establishing 
a delirium liaison nurse, who carries out screening for 
risk factors for postoperative delirium preoperatively 
and cognitive activation of the patient peri- and post -
operatively, could be an important step towards 

BOX

Hospital Elder Life Program
The Hospital Elder Life Program (HELP) was developed 
by Sharon K. Inouye at the Yale University School of 
 Medicine for the prevention, diagnosis, and treatment of 
delirium in general hospitals. HELP is an innovative 
 approach to improving the hospital care of older patients 
through the following interventions:
● Patients are activated and supported by trained 

 volunteers.
● Relatives are involved.
● Patients are regularly screened for delirium.
● Specialist nurses advise ward staff, and  relatives.
● In-hospital training is provided for nursing and medical 

staff.
Implementation of the program significantly reduces the 
development of delirium and functional decline in older  
patients.
(http://hospitalelderlifeprogram.org) 

TABLE 5

Predictors of postoperative delirium 

b, regression coefficient; df, degrees of freedom; MMSE, Mini–Mental State Examination;  
SE, standard error; OR, odds ratio; Wald, Wald statistic; 95% CI, 95% confidence interval
* p <0.05

Predictor

Age

MMSE <27

Barthel Index <85

Infection

Constant

b

0.08

1.43

0.89

1.15

–8.77

SE

0.04

0.46

0.49

0.49

2.92

Wald

4.47

9.88

3.32

5.51

9.03

df

1

1

1

1

1

p

0.034*

0.002*

0.069

0.019*

0.003

OR (95-%-CI)

1.08 (1.01–1.16)

4.18 (1.71–10.20)

2.44 (0.93–6.37)

3.16 (1.21–8.26)
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 improving treatment outcomes in older patients 
 undergoing surgery in general hospitals.

Nursing staff in particular would be trained by a de-
lirium liaison nurse in screening for risk factors and 
would learn simple methods and tools for delirium 
 prophylaxis, e.g., cognitive activation or validation. 
Without this, lack of understanding or ignorance on the 
part of medical staff could lead to an increased inci-
dence of delirium. This is why it is so important for 
specific treatment guidelines to be integrated into the 
hospital clinical routine for nurses and doctors in train-
ing. We believe that employing a delirium liaison nurse 
could be an important contribution toward this.

The delirium liaison nurse could be effective not just 
through his or her own immediate clinical activity, but 
as part of a multi-professional team on a surgical ward 
would have a considerable educational effect on all 
members of the team (learning by watching) (40).

In our view, further studies with larger patient 
numbers are needed to establish the part played by the 
individual interventions in the reduction of postoper-
ative delirium.
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● Concepts for prevention of postoperative delirium 
 already exist, e.g., the Hospital Elder Life Program 
(HELP).

● Employing nursing staff with special training in geriatric 
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Preventing Postoperative Delirium
A Prospective Intervention With Psychogeriatric Liaison on Surgical Wards in a General Hospital

Torsten Kratz, Manuel Heinrich, Eckehard Schlauß, Albert Diefenbacher

Materials and methods
Study design
This study was carried out on two general surgical 
wards of a hospital providing standard care. The 
Evangelische Krankenhaus Königin Elisabeth Herz-
berge (KEH) is an academic teaching hospital affiliated 
with? the Charité Faculty of Medicine at the University 
of Berlin, Germany. One ward was designated as the in-
tervention ward, the other as the control ward. Two 
wards were chosen that treated similar patients with 
general, abdominal, and trauma surgery. However, the 
nursing and medical teams carrying out the treatment 
were different. No orthopedic procedures were per-
formed. The patients were demographically similar. 
The original intention was to admit patients for general 
or abdominal surgery to the control ward and patients 
undergoing general or trauma surgery to the interven-
tion ward, but this proved impossible to maintain con-
sistently in the daily routine of patient care in a general 
hospital, and for this reason there was a mixture of sur-
gical procedures in both wards at the time of the study.

There was no difference between groups in terms of 
the anesthesia used (local or regional vs. general). The 
duration of anesthesia during the procedures was up to 
20% longer in about 10% of the patients in the control 
ward compared to the intervention ward. The incidence 
of postoperative treatment in an intensive care unit was 
similar in both groups.

Most patients were admitted to the wards after 
 referral by their family doctor or a primary care 
 surgeon, but some were emergency admissions or 
had been transferred from another ward in the same 
hospital. Admission to both wards—irrespective of 
indication or other factors—was according to bed 
availability.

The ward teams were made up of surgeons, surgical 
nursing staff, physiotherapists, and social workers. The 
two wards were similar in terms of numbers of sur-
geons and nurses per number of beds. The control ward 
had 16 beds under the care of 7.1 nurses and 6 phys-
icians. Duration of stay was 5.5 days, with the ward at 
90.5% capacity. The intervention ward had 25 beds 
under the care of 10.7 nurses and 8 physicians. 
 Duration of stay was 5.1 days, with the ward at 86.5% 
capacity. There was no special training in geriatrics or 
geriatric psychiatry on either ward.

The first phase of the study (prevalence phase; 
March to August 2011) recorded on both wards the 

 percentage of patients aged over 70 years who already 
showed cognitive impairment and confusion pre -
operatively. Patients’ socioeconomic data, diagnoses, 
physical diseases, and preoperative medication were 
documented. In addition, the following investigations 
were carried out and data recorded pre- and postoper-
atively:
● Mini–Mental State Examination (MMSE) (22)
● Activities of Daily Living (ADL) (23)
● Confusion Assessment Method (CAM) (24)
● Delirium Rating Scale (DRS) (25)
● Nurses’ Observation Scale for Geriatric Patients 

(NOSGER scale) (26)
● Barthel Index (27)
● Montgomery–Åsberg Depression Rating Scale 

(MADRS) (28)
● Body mass index (BMI)
● Hours of sleep (Table 1).
In the subsequent intervention phase, which lasted 

10 months (September 2011 to June 2012), one of the 
wards became the interventional ward, the other the 
control ward.

On the intervention ward, pre- and postoperative in-
terventions were carried out by the geriatric psychiatric 
liaison nurses (delirium liaison nurses) in the areas of 
early mobilization, improved sensory stimulation, 
 improved nutritional and fluid intake, non-drug 
 improvement of sleep, and cognitive activation and 
validation, individualized to the needs of the patient 
(Table 2).

Geriatric psychiatric liaison nurse (delirium liaison nurse)
The delirium liaison nurse is a nurse with a specialist 
qualification in geriatric nursing. The nurse is experi-
enced in dealing with older patients who are confused 
or are cognitively impaired on a geriatric psychiatric 
ward. The delirium liaison nurse is trained in dealing 
with abnormal behavior on the part of older persons 
with cognitive deficits and has knowledge of various 
intervention techniques such as the Feil validation 
method (29, 30). Before the start of the study, the 
 delirium liaison nurse had already been advising the 
nursing staff on surgical and medical wards, at their re-
quest, on how to deal with postoperative delirium or 
disturbed behavior in patients with dementia (liaison 
nursing).

In preparation for the study, the delirium liaison 
nurse was trained in carrying out the CAM, MADRS, 
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and MMSE screening procedures. The delirium liaison 
nurse was already familiar with the Barthel Index and 
NOSGER as standard instruments of care in everyday 
use. On average, the delirium liaison nurse needed 45 
minutes for the preoperative assessment of each 
 patient. 

The following interventions were carried out:
● Reorientation
● Improved sleep
● Cognition support
● Structuring the daily routine
● Rapid mobilization
● Inclusion of relatives
● Improved nutritional and fluid intake.
Since these measures are the same as those used in 

normal patient-centered care on a geriatric psychiatric 
ward, no additional training of the liaison nurse was 
needed.

Study participants
The study included all patients admitted to the two sur-
gical wards between March 2011 and June 2012 who 
fulfilled the following criteria:
● Age over 70 years
● No clinically obvious signs of delirium
● Able to understand the study and give consent to 

participating.
The following were criteria for exclusion of patients 

from the study:
● Advanced dementia and inability to give consent
● Severe delirium preoperatively
● End-stage disease
● Refusal to participate in the study.
The study design was approved by the hospital 

ethics committee on 7 October 2010.
 A total of 320 patients were treated during the 

course of the study, and data from 239 of them were 
included in the analysis. In all, 81 patients (25.3%) 
were  excluded on the basis of the criteria listed 
above. One patient was not included in the analysis 
because of missing data. The Figure shows the 
 distribution of included and excluded patients in 
both study phases.

The analysis to determine the prevalence and pre -
operative predictors of postoperative delirium included 
all eligible patients admitted to the two surgical wards 
from March 2011 to June 2012. The study population 
consisted of 178 persons. The average age was 76.8 
years, and 53.9% (n = 96) were women. The preoper-
ative characteristics of the study population are 
 summarized in Table 3.

The analysis to determine the effect of intervention 
included all 114 eligible patients admitted to the control 
ward and the intervention ward between September 
2011 and June 2012. There were 53 patients in the con-
trol group (women: 47.2%; n = 25; mean age: 76.6 
years) and 61 patients in the intervention group 
(women: 63.9%; n = 39; mean age: 77.8 years). The 
groups’ descriptive statistics are summarized in 
Table 4.

Intervention
During the intervention phase, on the intervention 
ward the preoperative screening was used to derive a 
 delirium risk based on general confusion-promoting 
factors: attention disorders, existing cognitive deficits 
(demonstrated by MMSE), and the extent and 
 duration of the planned surgery. For example, femoral 
neck fractures are associated with a very high risk of 
delirium. The delirium liaison nurse calculated the 
 delirium risk without reference to the ward staff, and 
created individual intervention plans on the basis of 
this risk.

Various measures for reorientating the patient, im-
proving the patient’s sleep, promoting cognition, and 
structuring the daily routine were suggested. In addi-
tion, patients were mobilized early, their relatives were 
involved, and their nutritional intake was improved. 
Table 2 shows the frequency with which the various 
 intervention measures were actually used. Patients who 
gave evidence of a confused state after surgery received 
treatment with adapted interventions based on the 
 Hospital Elder Life Program (HELP) (31) (Box).

Planning and implementing the intervention
The delirium liaison nurse applied an overall score 
based on the quantitative results of all the assessment 
instruments used, producing an estimated individual 
risk of delirium. The resulting individual intervention 
plan was thus based on the preoperative qualitative 
screening assessment and on observation of the 
 patient’s behavior.

The observational baseline used was the initial cog-
nitive and nursing status before surgery. The patient’s 
individual intervention plan was designed so that daily 
routine could be normalized as far as possible and as 
quickly as possible. The main focus was on the pa-
tient’s independence. The individual interventions 
chosen were orientated to the patient’s resources and 
those of his or her environment (relatives, social situ-
ation), and also to his or her interests and preferences. 
In this way, both over-stimulation and under-
 stimulation were avoided.

The following goals were set:
● Reorientation
● Improved sleep
● Promotion of cognition
● Structuring the day
● Early mobilization
● Involvement of relatives
● Improved nutritional and fluid intake.
The intervention plan was individually adapted 

 depending on how well the patient did postoperatively.

Study aims
During the prevalence phase, we investigated the 
prevalence of postoperative delirium in the patient 
population described. During the intervention phase, 
we analyzed whether postoperative delirium occurred 
statistically less often on the intervention ward than on 
the control ward. We also intended, if statistically 
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 warranted, to analyze which specific interventions help 
to prevent postoperative delirium.

Statistical analysis
To determine the incidence, we calculated the relative 
frequency with which patients who received no specific 
intervention developed postoperative delirium. Pre -
operative differences between patients with and those 
without postoperative delirium were tested for statisti-
cal significance using the Mann–Whitney U test or the 
χ2 test. Odds ratios with 95% confidence intervals or 
Z-value-based effect sizes were calculated. Intergroup 
differences with a p-value <0.05 were regarded as 
 statistically significant; those with p<0.2 were regarded 
as potentially of clinical relevance and were explor-
atively investigated for independent predictive value as 
predictors of postoperative delirium, using multivariate 
logistic regression with forward selection.

The efficacy of intervention was evaluated by, as a 
first step, testing preoperative differences between 
 patients in the intervention and the control group for 
statistical significance using the Mann–Whitney U 
test or the χ2 test. Differences between groups with 
a p-value <0.05 were regarded as statistically 
 significant. In assessing the efficacy of the preventive 
measures, to allow for differences between the 
 intervention group and the control group because of 
the lack of randomi zation, a “propensity score” was 
next calculated on the basis of all variables for which 
a preoperative difference with a p-value <0.10 was 
observed. Next, the  logistic regression was calculated. 
In addition to treatment status (intervention: yes/no), 
the propensity score was included in the model as an 
additional variable. All tests were carried out as 
 two-sided tests. The SPSS 21 package was used for 
data analysis.


