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Abstract
Introduction: Delirium is one of the postoperative complications in the group of geriatric patients with hip fracture. A variety
of measures were addressed on prevention of postoperative delirium but the prevalence of it remains high over the world.
Postoperative delirium surely disturbs rehabilitative processes of patients and adds emotional burden to nurses. As a result, an
effective postoperative delirium management is important to this group of patients and healthcare providers. Aim: This study
was to determine the effectiveness of the modified Risk Assessment and Management of Postoperative delirium (RAMP) care
plan on the management of delirious patients receiving hip fractures operation in two comparable groups.

Methods: A quasi-experimental sampling using a time-series design was carried out to assign subjects to the conventional and
protocol care group according to the inclusion and exclusion criteria. The incident rate of postoperative delirium was determined.
The length of hospital stay, the duration of the postoperative delirium and the mean of delirious day after operation in the two
groups were compared using ANOVA analysis.

Results: Of 303 participants, 62 subjects were eligible for conventional group and 49 subjects were eligible for protocol group.
The duration of patients developing delirium postoperatively in the protocol care group (mean days = 2.33) was significantly
different from that in the conventional care group (mean days = 3.5). Further, the length of stay which was recorded from patients
receiving operation to discharge or transfer was found significantly different between the conventional group (9.06 days) and
the protocol group (8.17 days). The mean days of the development of delirium after operation in the conventional care group
was 2.13 whereas that in the protocol care group were 1.17.

Conclusion: The RAMP care plan was proved its effectiveness on shortening the duration of postoperative delirium by 1.17
days. In spite of the inspired results, it was suggested that the modified RAMP care plan should be used for screening and
assessment before patients receiving hip surgery.
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1 Introduction
Delirium is one of the postoperative complications in the
group of geriatric patients with hip fracture. It also can lead

to an increased risk of complications.[1] Among a variety of
measuring methods to detect delirium, it accounts for 9.0%
to 65.0% of geriatric patients after hip fracture.[2, 3] Obvi-
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ously, postoperative delirium can affect successful rehabili-
tation because it takes time to reverse symptoms of mental
status and resume physical rehabilitative program.

As of 2009, more than 250,000 older Americans were hos-
pitalized with hip fracture yearly, leading to direct medical
costs in excess of ten billion US dollars per year.[4] In Hong
Kong, the total treatment cost for patients with hip fracture
was HK$ 150 million in 1995.[5] Other reported that the
direct medical care costs of hip fracture increased by 4.5%
from 2001 to 2004 in Korea.[6] Cost spent on medical treat-
ments can burden the whole healthcare system along with
expectedly increasing life expectancy throughout the globe.
Reducing complications and shortening hospital stay would
be our challenges in the group of patients.

1.1 Background

After the last two decades, preventive intervention programs
for patients with hip fracture, early recognition and delir-
ium management have been developed and shown to be ef-
fective.[7–9] A study demonstrated an effectively preven-
tive protocol to deal with postoperative delirium in an or-
thopaedic ward was developed.[10] The Risk Assessment
and Management of Postoperative delirium (RAMP) care
plan involves the part of risk assessment and preventive
measures and it is suggested to start implementation as early
as possible when patient admitted upon operation. More-
over, it is so effective and paramount to return one’s men-
tal status to normal. However there is a paucity of protocol
about the management of postoperative delirium. One of the
reasons is that the preventive interventions are more impor-
tant than the measures given to delirious patients. Also there
is no literature describing its difficulties when implementing
protocol or care plan for postoperative delirious patients.

1.2 Aim

This study was to determine the effectiveness of the RAMP
care plan on the management of delirious patients receiving
hip fractures operation in the two comparable groups.

2 Methods
2.1 Study design

A quasi-experimental sampling using a time-series design
was carried out to allocate subjects to the conventional and
protocol care group according to the inclusion and exclu-
sion criteria. This study was undertaken in 3 acute and 1
rehabilitative orthopaedic wards, with a total 154 beds, of
a local district hospital, United Christian Hospital in Hong
Kong. Subjects were consecutive allocated to the conven-
tional group from April to June 2013 and to the experimental
group from July to October 2013. Nurses need one month
to get used to the RAMP care plan and the data collected in
July were not included. The first author was responsible for

data collection and data analysis.

2.1.1 Inclusion criteria

Patients who aged 60 or above admitted for hip fracture
surgery and who could communicate in Cantonese or En-
glish were recruited. Written consent was sought by doctors
or investigators. Surgeons based on a Mini-Mental State Ex-
amination (MMSE) test result or cognitive assessments per-
formed by Occupational therapists to judge if demented pa-
tients were appropriate to participate within the study. Psy-
chiatric physicians were also referred to assess its appropri-
ateness to give consent and understand the operation and the
parameters of the study.

2.1.2 Exclusion criteria

Patient who could not demonstrate capacity to understand
and reason through reasonable risks/benefits for surgery or
who could not communicate in Cantonese or English was
excluded. Patient was excluded if developing delirium be-
fore surgery.

2.2 Sample size calculation

A total of 90 patients will enter this two-treatment parallel-
design study. The probability is 80 percent that the study
will detect a treatment difference at a two-sided 0.05 sig-
nificance level, if the true difference between treatments
is 0.598 times the standard deviation.[11] This means that
there is 80% likelihood that the study yields statistically sig-
nificant effects this concluding that the mean duration dif-
ference of postoperative delirium day for usual care group
could be compared to the modified protocol group, if the
true difference between groups is 0.598 times the standard
deviation. Data were treated with the principle of intention
to treat for analysis.

2.3 The conventional care

The conventional care is referred to the usual practice that
nurses manage patients with postoperative delirium without
any standard care plan. Orthopaedic surgeon generally or-
dered restraints to prevent patients’ fall or violence due to
aggressive behavior of patients. They seldom sought for
opinion from other specialties like Geriatric medical physi-
cian. Furthermore, no immediate action such as investiga-
tion of underlying cause was taken by surgeon. On the other
hand, haloperidol is one of the medications commonly pre-
scribed to control symptoms of delirium but there was no
standard dose or frequency when prescribed. Nurses did not
have a systematic assessment and care plan to provide ap-
propriate care to delirious patients.
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2.4 The protocol care

2.4.1 Modified RAMP care plan

The RAMP care plan is used for the prediction, prevention
and management on postoperative delirium in geriatric pa-
tients.[10] It is adapted to use to manage delirious patients
after the hip surgery in this study. Some risk factors identi-
fied in the RAMP care plan are erased because they are not
appropriate to assess if patients developed to postoperative
delirium. For example, the Mini-mental state examination
test for cognitive impairment is eliminated because deliri-
ous patient is not cooperative.

The National Clinical Guideline Centre (NCGC) recom-
mended that oral haloperidol is considered for delirious pa-
tients with 0.5 mg every 8 hours for 1 week when neces-
sary.[12] However, the said dose is not appropriate because
it is relatively a heavy dose for eastern patients as discussed
with local geriatric doctors. This is because the body size
from western people is generally bigger than that of eastern.
In view of this, the dose and frequency of haloperidol is ad-
justed to 0.25 mg orally when necessary, following 0.25 mg
nocte or twice daily for one week when necessary.

2.4.2 Compare and contrast the interventions of the con-
ventional and modified protocol group

Physical restraint is not recommended but still needs to con-
sider in both groups if necessary. The common nursing
practices include monitoring of intake and output of patient,
reviewing of poly-pharmacy, dehydration management, en-
couragement of doing exercise, pain management, hypoxia
management, urinary tract infection or upper respiratory
tract infection management and continence management.

The major differences between the conventional and pro-
tocol care group are outlined in Table 1. In the modified
protocol care group, nurses carry out the Confusion As-
sessment Method (CAM) to rule out delirious patients pre-
operatively. Patients are assessed with MMSE by occupa-
tional therapists and nurses before operation. A standard
assessment covering mental and behavioral, sensory, elec-
trolyte disturbance, immobility, physiological and infection
is conducted if the patient developed postoperative delirium.
Meanwhile, visual assessment with Near Visual Test (NVT)
card and malnutrition assessment with Malnutrition Screen-
ing Tool (MST) are carried out by nurses. An educational
pamphlet developed in the Tsang’s study is given to patients
and carers for information. As a result, nurses become more
proactive in the management of delirious patients according
to the modified protocol care.[13]

2.5 Outcome measures

The following instruments were used to diagnose patients
as delirium after surgery: CAM. The CAM was developed
to determine the incident of postoperative delirium.[14] Per-

mission was sought from the authors to use CAM in this
study. The CAM algorithm is a reliable and valid diagnostic
instrument.[15, 16] The CAM assesses on the following 3 cri-
teria: acute onset and fluctuating course, inattention and dis-
organized thinking or altered level of consciousness.[17] The
CAM was performed on delirious patient by trained nurses
in the evening daily in the protocol group until their men-
tal status resumed to normal. Surgeons also need to assess
patients with the CAM every morning. In the conventional
group, nurses call orthopaedic surgeon to manage the deliri-
ous patients whenever the signs and symptoms of delirium
appear.

2.6 Ethical considerations

The participants were given an information sheet wherein
objectives, expectations, management of the study were ex-
plained. Confidentiality was upheld and a written consent
was sought. The study was approved by the Research Ethics
Committee (Kowloon Central/ Kowloon East) (Ethical ap-
proval: KC/KE-13-0038/ER-5). There was no risk arisen
throughout the study.

2.7 Data analyses

All data analyses were analyzed using SPSS, version 19.0
(SPSS Inc., Chicago, IL). The prevalence rate of postop-
erative delirium was evaluated throughout the study. The
Chi-square test was performed to test for differences in the
effectiveness between the modified protocol and usual care.
The unpaired t-test followed by ANOVA analysis was used
to test the difference of the duration of postoperative delir-
ium between the modified protocol and conventional care
group. Baseline characteristics of the participants were de-
scribed. Adverse effect of drug was reported if any.

3 Results
A consecutive sample of 303 patients with hip fractures was
initially included in this study at the two study phases: (1)
April to June 2013, and (2) August to October 2013 (see
Figure 1). Of these, 111 patients completed within the study
(62 in conventional group and 49 in protocol group). 95 par-
ticipants were not included due to refusing, severe demen-
tia, communication problems, change of mental status after
consent signed upon surgery and missing cases.

The mean age of participants was 79.71 years old (protocol
group mean age: 80.09 years and conventional group 79.32
years). Age ranged from 60 to 94 years old. 66 participants
were female and 45 were male. The incident rate of postop-
erative delirium in terms of gender did not show significant
difference in the conventional and protocol care groups (χ2

= 3.17, df = 1, p > .05). Cognitive impairment was found to
be significant difference in patients who developed postop-
erative delirium under conventional group (χ2 = 10.44, df
= 2, p = .001) whereas it was not significant difference in
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patients who developed postoperative delirium under pro-
tocol care (χ2 = 0.73, df = 1, p > 0.05). The mean days
of patients developing delirium after surgery in the proto-
col care group were 2.33 days which was significantly dif-
ferent from 3.5 mean days of the conventional care group
(t[18] = 3.8, p = .001). Further, the length of stay which

was recorded from patients receiving operation to discharge
or transfer was found significant difference between the two
care groups (t[108] = 15.3, p < .001). The mean days of the
development of postoperative delirium in the conventional
care group was 2.13 whereas that in the protocol care group
was 1.17 (t[20] = 1.34, p > .05) (see Table 2).

Table 1: Difference between conventional care and protocol care
 

 

Conventional Care Protocol Care 

No Delirium screening assessment by nurses Conduct CAM assessment tool by doctors and nurses 

Not all patients indicated for MMSE after admission  All patients are assessed with MMSE by Occupational therapists and 
nurses before operation 

No specific risk assessments method to manage the 
development of delirium 

A systematic assessment including mental & behavioral, sensory, 
electrolyte disturbance, immobility, physiological, and infection is 
assessed if developing postoperative delirium 

Without objective constipation assessment Constipation assessment with evidence interventions 

Assess visual impairment without assessment tool Assess visual impairment with Near Visual Test card 

No care plan to manage delirious patients A RAMP care plan involves a variety of interventions to guide nurse 
to provide interventions to delirious patients 

No objective assessment on malnutrition Assess malnutrition with MST assessment tool 

No consistent medication prescription by doctors for 
delirious patients 

A suggested prescription formula with evidence to doctors in the care 
plan 

No educational pamphlet regarding delirium management A pamphlet regarding delirium management is given to carers of 
delirious patients 

Address on caring of complications associated with 
symptoms of delirium 

Address on risk factors and its interventions of delirium (more 
proactive) 

 

4 Discussion
Delirium is revisable, preventable and treatable if health-
care provider recognizes early.[18] Early reverse of symp-
tom of delirium depends on timely effective management.
Nurses have been guided with the modified RAMP care plan
to manage patients developing postoperative delirium. Ac-
cording to the modified protocol, surgeons need to prescribe
medication accordingly at the early phase if patient devel-
oped postoperative delirium. In this study, most of them did
not comply with it because they are necessary to rule out
the underlying causes of patients due to sudden change of
behavior and mental status according to the protocol. Gen-
erally, it takes time to arrange the computed tomography
(CT) brain scan that is the unique scientific method to accu-
rately rule out other underlying cause. Thus, surgeons are
difficult to prescribe medications within twenty-four hours.

For the frequency of using the CAM to detect delirium post-
operatively, it was suggested performing twice daily as re-
ported by a study.[19] However, nurses only performed daily
in the evening whereas doctors performed it every morning.

Indeed, nurses play a crucial role in ensuring optimal out-
comes for delirious patients.[20] In this study, some of the
risk factors assessment like alcohol abuse and malnutrition
were impossible to perform when patients were confusing

because they were unable to communicate and uncoopera-
tive.

Figure 1: Number of subjects developing postoperative
delirium in conventional and protocol care
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Table 2: Demographic and characteristic data of participants between control and conventional groups
 

 

Characteristics 

Conventional group Protocol group 

P valuePostoperative 
delirium 

No postoperative 
delirium 

Postoperative  
delirium 

No postoperative 
delirium 

Prevalence rate (%) 25.8 74.2 12.2 87.8 -- 

Gender (n)      

Male 8 23 4 10 -- 

Female 8 23 2 33 -- 

Mean Age (years old) 79.62 79.02 80.67 79.51 -- 

Pre-operative cognitive assessment (n)      

Cognitive impairment 9 7 2 8 -- 

No cognitive impairment 7 39 4 35 -- 

Total 16 48 6 43 -- 

Fall (n) 0 0 0 0 -- 

Pressure ulcer (n) 0 0 0 0 -- 

Length of stay (from operation to discharge/ 
transfer) (mean day) 

9.06 8.74 8.17 8.24 < .001 

Day of the development of delirium 
postoperatively (mean day) 

2.13  1.17  > .05 

Duration of delirium lasting for (mean day) 3.5  2.33  = .001 

 

Nevertheless it does not mean that nurses do not need to
communicate with delirious patients. Conversely, nurses
can orientate delirious patients regularly. Through the pa-
tient orientation to time, place and person regularly, and
early mobilization and rehabilitation, delirious patients can
be re-orientated earlier from confusion.[21]

One study showed that the involvement of a geriatrician in
the perioperative care of patients with hip fracture reduced
the risk of delirium by 40%.[8] It also found that early detec-
tion and prevention of delirium were possible according to
observation focusing on the evaluation of cognitive impair-
ment of the patients by trained nurses.[22] These studies fo-
cused on early detection and prevention of the development
of postoperative delirium. However, there is a paucity of lit-
erature to exanimate the effectiveness of postoperative delir-
ium management to shorten the duration of patients with
postoperative delirium. This study is a pioneer one to high-
light a well-developed modified RAMP care plan that can
reduce the length of stay and the duration of postoperative
delirium effectively. This study also emphasizes the impor-
tance of a proactive management (prediction and preven-
tion) that is much better than a reactive management (cure)
to manage post-operative delirium. The British Geriatric
Society emphasized initial management strategies through
ongoing assessment and intervention as well as the symp-
toms of the identified risk.[23] Therefore, nurses should not
only focus on the management of delirious patients but also
need to predict and prevent from it upon surgery. The modi-
fied RAMP care plan has guided nurses to identify and man-
age any possible underlying cause of postoperative delirium.

Study limitations

The authors were facing several methodological challenges
in this study. The prevalence rate of postoperative delir-

ium in the conventional and protocol care groups were only
25.8% and 12.2% respectively and were not significantly
different from each other. According to the prevalence rate
in the previous study conducted in 2010,[24] postoperative
delirium was found in 21%. In addition, single-blind re-
search is not possible to apply in this study because patients
have every right to know throughout the study.

The Hawthorne effect is necessarily concerned in this study
because nurses might predominantly provide preventive in-
terventions to patients as couples of briefing sessions about
the application of the modified RAMP care plan were held
during the conventional group, in turn, influencing to the
result.

5 Conclusion
The modified RAMP care plan was proved its effectiveness
on reducing the duration of postoperative delirium devel-
opment by 1.17 days. In spite of the inspired results, it was
suggested that the modified RAMP care plan should be used
for screening and assessment before patients receiving hip
surgery. A proactive management (prediction and preven-
tion) is much better than a reactive management (cure) to
manage post-operative delirium.
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