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ABSTRACT

Background: Older hip fracture patients are a vulnerable patient group with 
increased risks of negative outcomes due to healthcare management failures. 
This study aims to test the effects of three interventions for improvement of 
communication and transfer of information.

Methods: A multi-arm randomised controlled trial with four intervention 
groups (SBAR-only, SBAR + patient safety card, SBAR + patient information 
leaflet, SBAR + patient safety card + patient information leaflet) and one 
control group. Primary outcome measures are incidence of complications, 
(preventable) adverse events and functional mobility six months after 
discharge. Secondary outcome measures are length of hospital stay, quality 
of the patient record, patient use and satisfaction with interventions.

Results: In total, 188 patients in three Dutch hospitals were included into the 
four intervention groups between July 2008 and September 2009, follow-up 
ended in April 2010. The control group consisted of 107 patients of another 
Dutch hospital. Results showed no relation between the interventions 
and primary and secondary outcome measures. Observations by the 
researchers showed that the proposed interventions were only partly used 
and sometimes mixed up between patient groups. The lower than expected 
number of patients included in the trial, the high loss-to-follow up, problems 
with the randomisation procedure and exposure, and the limited use of 
the interventions, make it difficult to draw conclusions about differences 
between the groups. 

Discussion: The results showed no meaningful differences between the 
intervention groups and the control group. Despite the careful preparation and 
execution of this trial, practical issues and the lack of using the interventions 
prevented a methodologically sufficient analysis and conclusions. It can be 
questioned whether the multiple-arm randomised controlled trial design 
is the most appropriate for these types of patient safety improvement 
interventions.

Trial registration number: Netherlands Trial Register: NTR1562. Registered 
26 November 2008, retrospectively registered. 
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INTRODUCTION

Due to the ageing population in many countries, a substantial increase in the 
number of patients with a hip fracture is expected [1,2]. Many patients with a hip 
fracture have a variety of medical comorbidities, they usually undergo operative 
repair of the fracture and face a long rehabilitation process. Unfortunately, the 
outcomes of this whole care process are disappointing for many patients. There 
is an increased likelihood of morbidity, disability and mortality [3,4]. Also, a 
negative effect of hip fractures on health-related quality of life and activities of 
daily living has been shown [5]. In addition to the vulnerable health condition 
of many hip fracture patients, failures in healthcare management can also 
contribute to these negative outcomes. 

Many studies have been conducted to get insight into patient safety in 
hospital care, usually measured with the incidence of adverse events (AEs) and 
preventable AEs [6]. The definition of an AE is an unintended injury that results 
in temporary or permanent disability, death or prolonged hospital stay, and 
is caused by healthcare management rather than by the patient’s underlying 
disease process [7]. A study on the incidence of AEs in older hospitalised 
patients (65 years and older) in the Netherlands revealed incidences of 6.9% 
for AEs and 2.9% for preventable AEs in patients of 65 years and older, which 
was significantly more than in younger patients (4.8% for AEs and 1.8% for 
preventable AEs) [8]. Follow-up measurements showed a substantial decrease 
in the incidence of preventable AEs over time, especially in patients of 80 years 
and older [9]. However, when focussing on older hip fracture patients, the 
percentages of AEs and preventable AEs were higher. A retrospective record 
review study showed that in a group of hip fracture patients of 65 years and 
older, 114 patients (19%) experienced one or more AEs and 49 AEs (8%) were 
classified as potentially preventable [10]. 

The preventability of the AEs shows the potential for improvement of care 
for this patient group. Insight into the causation of these AEs is important 
when considering interventions for improvement. AEs are usually caused by 
a combination of organisational, human, technical and patient related factors 
[11]. Many causes of incidents are human-related and related to communication 
failures, they are estimated to have a major influence in up to 70% of serious 
incidents [12-14]. The aforementioned study of AEs in older hip fracture 
patients also showed the importance of ‘Information and communication’, this 
was selected as a possible prevention strategy for 22% of the preventable AEs 
[10].

Therefore, the current study focuses on interventions to improve communication 
and, more specifically, the transfer of information in the care chain for older 
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hip fracture patients with the aim to reduce risks and unintended harm. Three 
interventions were implemented over a period of time to enforce their possible 
combined effect in improving safety. A multiple-arm randomised controlled 
trial design was chosen to test whether these interventions would improve 
safety for older hip fracture patients and which of the interventions was most 
effective .

METHODS 

The complete design and the interventions of this randomised controlled trial 
(RCT) were described in detail in a previous publication [15].

Trial design

This RCT was set up as a multiple-arm intervention study in which three 
different interventions were tested in several combinations in four arms (these 
are described under the randomisation procedure). There was an additional 
control arm. The intended allocation ratio for the four intervention arms was 
equal. 

Interventions

Intervention 1: SBAR

SBAR is a structured communication tool that consists of the elements 
Situation, Background, Assessment and Recommendation. It was originally 
developed for use in the US navy and was adapted and tested for use in 
healthcare by Kaiser Permanente [16]. The adapted version of SBAR for use in 
surgical wards was based on the Dutch version of SBAR from the national Dutch 
hospital Patient Safety Program [17]. The tool was printed onto a pocket-size 
laminated card for the nurses and explained and handed out to them during 
a meeting before the start of the study. The aim was to facilitate clinical 
communication between nurses and other healthcare professionals in order 
to reduce unintended events and avoidable harm during hospital stay. The 
implementation and use of SBAR is described in detail in a separate study, in 
which monthly observations on the participating wards were conducted [18]. 

Intervention 2: Patient safety card

The patient safety card was developed by the Federation of Patients and 
Consumer Organisations in the Netherlands (NPCF) [19]. This card aims to 
support the involvement of patients and their families in the care process 
by providing short instructions on important topics to discuss with the care 
professional. Examples are to ask questions when something is not clear and 
to provide a complete medication overview. Patients in this study received the 
card with an additional explanation immediately after they were included in the 
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study. The use and usefulness of the card was evaluated in a short structured 
telephone-interview between two and eight weeks after discharge in which 
the patients were asked about the card and their trust in health care. 

Intervention 3: Patient leaflet with information for after discharge

The aim of the patient information leaflet was to reduce unintended events 
in the period after discharge by providing patients with tailored information 
on the most common complications, such as pressure ulcers and thrombosis, 
and other relevant information for the period after discharge. The concept of 
this leaflet was loosely based on the principle of “bundles”; this was developed 
and tested by the Institute of Healthcare Improvement in Boston and provides 
a structured way of potentially improving the process of care and patient 
outcomes [20]. Patients received the information leaflet with a brief explanation 
from the study researchers shortly before discharge. The use and usefulness 
was established during a structured telephone interview between 2-8 weeks 
after discharge and approximately six months after discharge.

Participants

The following inclusion criteria were used to select patients eligible for 
participation in the study:

• acutely admitted to the surgical ward with a hip fracture during the study 
period;

• 65 years of age or older;

• operated on the hip fracture;

• not admitted with multi-trauma;

• not a pathological hip fracture;

• not participating in an interfering study;

• adequate cognitive condition (as judged by the care professionals and 
researchers) to fully understand the information about the study and to 
give Informed Consent.

Setting of the study 

Surgical wards in three hospitals located within one region agreed to participate 
in the intervention study. The included hospitals were one university, one 
tertiary medical teaching and one general hospital. A fourth hospital (tertiary 
teaching) was included as the control group. The hospitals were recruited from 
the existing network of the study researchers and represented the three types 
of hospitals existing in the Netherlands. After agreement to participate, the 
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surgical wards were visited by one of the researchers for an intake during which 
additional information on existing procedures and protocols was collected. The 
background information of the wards is described in table 1. The number of hip 
fracture patients and size of the wards in the control hospital was comparable 
to the intervention hospital, no additional background information was 
collected for the control hospital because only a retrospective record review 
took place in this hospital. The physicians and nurses of the participating wards 
were informed about the study by providing information leaflets during one or 
more meetings. These meetings were also used to train the nurses in the use of 
the interventions and to explain the inclusion process.

Table 1: Background characteristics of hospital wards participating in the interventions

Hospital 1 2 3

Hospital type Tertiary teaching General University

Number of operational 
beds on ward

72, divided over three 
wards

30 30

Acute admission 
department?

Yes Yes (not always used) No, directly to surgical 
department

Time between 
admission and surgery

As short as possible, 
usually operation 
within 24 hours

As short as possible, 
usually operation 
within 24 hours

As short as possible, 
usually operation within 
24 hours

Discharge procedure No formal discharge 
conversation 
with the patient. 
Medication is handed 
to patient and 
patient is scheduled 
for outpatient 
appointment

No formal discharge 
conversation with the 
patient. Outpatient 
appointment is 
scheduled when 
possible

No formal discharge 
conversation with the 
patient. Outpatient 
appointment is scheduled 
when possible. There are 
some general information 
leaflets on the ward that 
patients can take with 
them

Transfer department 
in hospital?

Yes, but not 
many hip fracture 
patients go there 
because standard 
arrangements 
are made with a 
rehabilitation centre

Yes, hip fracture 
patients sometimes 
go there because 
they have to wait for 
a bed in a nursing 
home/ rehabilitation 
centre

Yes, hip fracture patients 
often go there because 
they have to wait for a 
bed in a nursing home/ 
rehabilitation centre 

Start date of study August 2008 October 2008 July 2008

Number of patients 
included for study

94 34 60

Inclusion process

Patients were recruited as soon as possible after admission to the hospital. 
When a patient was eligible for participation the researcher approached the 
patient to explain the study and to ask for informed consent. 
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Outcome measures and general data collection

Outcome measures
The primary outcome measures in this study were the incidence of 
complications, the incidence of AEs and preventable AEs and functional 
mobility six months after discharge. Secondary outcome measures were length 
of hospital stay, quality and completeness of information transfer and patient 
use and satisfaction with the instruments.

Data collection during intervention study
Patients were included between July 2008 and September 2009, the follow-
up period ended in April 2010. After obtaining informed consent, a structured 
form with patient characteristics and pre-fracture status of the patient was 
filled out in collaboration with the patient and nurses. This structured form 
included different validated questionnaires: ten-item modified Barthel Index 
for ADL-functioning [21], Parker and Palmer pre-fracture mobility score [22], 
Short Nutritional Assessment Questionnaire [23] and the Delirium Observation 
Scale [24]. Additionally, the form included questions about the home situation 
before admission. Information on the occurrence of pressure ulcers, delirium, 
urinary tract infections, wound infections and falls during the admission was 
also collected, as well as information on possible risks for the period after 
discharge.

Patients were contacted twice by telephone during the six-month follow-up: 
between two to eight weeks and approximately six months after discharge from 
the hospital. These short interviews consisted of multiple choice questions 
about their current home situation, physical functioning, healthcare use, the 
occurrence of unintended events and open-end questions about the patients’ 
experiences and perceived safety during the whole care process. When 
applicable, additional questions were asked about the interventions used in 
the study.

Retrospective patient record review study six months after discharge
Records of included patients were reviewed retrospectively six months after 
discharge to determine the nature and scale of unintended events as outcomes 
of the study. The methods for this study were based on the Dutch Adverse Event 
Study [25] and adapted for use in a single-stage instead of a two-stage review 
process. Specific questions relevant for hip fracture patients were added.

The structured review form started with general characteristics of the patient 
and the admission. Next, the reviewer registered whether complications had 
occurred and if one or more AEs were present. A complication was defined as an 
unintended and unwanted outcome during or following medical treatment that 



166

Chapter 9

requires the healthcare professional to adjust treatment or when irreparable 
damage has occurred [26]. An AE was defined as an unintended injury among 
patients that results in disability, death or prolonged hospital stay, and is 
caused by healthcare management [25]. A preventable AE was an AE resulting 
from an error in management due to failure to follow accepted practice at an 
individual or system level. Accepted practice was ‘the current level of expected 
performance for the average practitioner or system that manages the condition 
in question’ [25]. The reviewer additionally answered questions about the nature 
and impact, location and involved specialty, classification, preventability and 
causes of the AE if one was detected. The definitions and outcomes used are 
described in table 2. The final part of the review form included a section on the 
quality and completeness of the record. 

Table 2: Determination of outcome measures [25].

Adverse Event determination 
AE determination was based on the presence of three criteria:
1. an unintended (physical and/or mental) injury, which
2. resulted in temporary or permanent disability, death or prolongation of hospital stay, and was
3. caused by healthcare management rather than the patient’s disease.

Causation 
To determine whether the injury was caused by healthcare management or the disease process a 
six-point scale was used:
1. (Virtually) no evidence for management causation
2. Slight to modest evidence of management causation
3. Management causation not likely (less than 50/50, but “close call”)
4. Management causation more likely (more than 50/50, but “close call”)
5. Moderate to strong evidence of management causation
6. (Virtually) certain evidence of management causation
7. Causation scores of 4-6 were classified as AEs.

Preventability 
The degree of preventability of AEs was measured on a six-point scale, grouped into three 
categories:
No preventability
1. (Virtually) no evidence for preventability
Low preventability
2. Slight to modest evidence of preventability
3. Preventability not quite likely (less than 50/50, but “close call”)
High preventability
4. Preventability more than likely (more than 50/50, but “close call”)
5. Strong evidence of preventability
6. (Virtually) certain evidence of preventability
AEs with preventability scores of 4-6 were defined as preventable AEs.

The patient records were reviewed by a team of eight experienced and trained 
surgeon reviewers. Most reviewers were already experienced and familiar with 
the methodology, they received an additional half-day training for this study. 

The medical, nursing and, if existing, outpatient records were collected for 
review, including all images that were made during the admission. Records 
were reviewed by one reviewer and the period of interest for review was 
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from the moment that the patient entered the emergency department with 
the hip fracture until six months after discharge. A random sample of 10% of 
the records was independently reviewed by a second reviewer to measure the 
variation in the review process between reviewers.

Randomisation
The SBAR instrument was introduced to the nurses in all intervention wards to 
use during clinical communication. Therefore, all patients in the wards were 
automatically exposed to this intervention. The other two interventions, the 
patient safety card and the patient information leaflet for after discharge, were 
randomised at patient level for patients admitted to the intervention wards. 
Patients were randomly allocated to one of the following intervention groups, 
all groups were intended to be of equal size:

1. Only SBAR

2. SBAR and patient safety card

3. SBAR and patient information leaflet

4. SBAR, patient safety card and patient information leaflet

The control group consisted of patients admitted to a fourth hospital. Records 
of these patients were retrospectively reviewed to collect information on the 
outcome measures.

Blinding
Blinding was not possible at patient level because patients were aware of the 
interventions when they received them. Physicians and nurses were usually 
unaware of the intervention group a patient belonged to since they had no 
active role in the randomisation, informed consent procedure and distribution 
of the interventions. However, complete concealment was not possible for 
practical reasons. The interviewer who assessed the outcomes during the 
telephone interview two weeks after discharge was not blinded because the 
interviews contained intervention-specific questions. The interviewer was not 
informed about the background, research questions and outcome measures of 
the study. For the assessment of the outcomes six months after discharge the 
interviewer was unaware of the intervention group the patient belonged to 
and was unaware of the outcomes of the retrospective record review study. The 
reviewers who conducted the retrospective record review study were blinded. 
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Statistical analyses

Data were analysed using SPSS for Windows, V 20.0.  Missing data and patients 
lost-to-follow up were registered, reasons for loss-to-follow up were registered 
when available. The intention-to-treat principle was used for the analyses: 
patients remained in the group to which they were allocated, regardless 
of whether they were actually exposed to the interventions. Results were 
analysed at group level, descriptive statistics were used to show the baseline 
situation and outcomes for the different groups, no corrections were made for 
differences between patient characteristics at baseline. Differences in outcomes 
between the intervention and control groups were explored with ANOVA-tests, 
median-test and Chi-square statistics. Since the interventions were not used 
as intended and the included number of patients was lower than expected, 
these outcomes should be interpreted with caution. No additional subgroup 
analyses were conducted due to the limited number of patients.

Ethics

All patients were only included in the study after all relevant information 
about the study was explained to them and they gave their informed consent. 
Patients were informed they could terminate their participation in the study 
at any time without providing a specific reason and without any negative 
consequences for current or future medical treatment. They also had the 
opportunity to consult a physician not involved in the study. The privacy of the 
patients was protected by storing data from patient identifiers separately. All 
confidential data was treated according to the medical confidentiality rules. 
The study protocol was approved by the Medical Ethical Review Board of the 
VU University Medical Center in Amsterdam under reference number 2008/129. 
The trial was registered in the Netherlands National Trial Register: NTR1562. 
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RESULTS

Figure 1 provides an overview of the number of eligible patients, the number 
of patients included in each intervention group, the loss to follow-up with 
reasons and the missing data for the analyses. The minimum number of patients 
needed in each group (n=64) was not reached for all of the intervention groups. 
In the control group, 107 patients were retrospectively included for the record 
review study.

Figure 1: Flowchart of patient inclusion into the four intervention groups
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Table 3: Patient demographic and clinical characteristics at baseline

Patient 
characteristic

SBAR-
only 
(n=47)

SBAR + 
patient 
safety 
card 
(n=43)

SBAR + 
information 
leaflet 
(n=44)

SBAR + 
patient 
safety 
card + 
information 
leaflet 
(n=54)

All 
intervention-
groups 
(n=188)^

Control 
(n=107)

Age (mean (SD)) 82.8 (7.7) 80.3 (8.3) 82.5 (6.7) 81.7 (7.3) 81.9 (7.5) 81.8 (8.6)

No. (%) Female 35 (74.5) 32 (74.4) 30 (68.2) 38 (70.4) 135 (71.8) 78 (72.9)

Mean (SD) pre-
fracture mobility 
score (Parker & 
Palmer), scale 0-9 
(good mobility)

6.5 (2.2) 7.2 (2.1) 7.4 (2.0) 7.14 (1.9) 7.0 (2.1) NA*

Pre-fracture ADL-functioning (Barthel index), scale 0-20 
(good ADL-functioning)

Mean score (SD) 17.4 (3.7) 18.4 (2.8) 18.4 (2.7) 18.6 (1.9) 18.2 (2.8) NA*

Missing (n) 11 (23.4) 5 (11.6) 8 (18.2) 16 (29.6) 40 (21.3) NA*

Fracture type:

Femoral neck 24 (51.1) 25 (58.1) 18 (40.9) 27 (50.0) 94 (50.0) 54 (50.5)

Pertrochanteric 20 (42.6) 12 (27.9) 12 (29.3) 20 (37.0) 70 (37.2) 40 (37.4)

Subtrochanteric 3 (6.4) 0 2 (4.5) 5 (9.3) 10 (5.3) 10 (9.3)

Lateral 0 4 (9.3) 6 (13.6) 1 (1.9) 11 (5.9) 3 (2.8)

Missing 0 2 (4.7) 0 1 (1.9) 3 (1.6) 0

Surgical procedure∏: 

Femoral head 
replacement

14 (29.8) 17 (39.5) 13 (29.5) 20 (37.0) 64 (34.0) 36 (33.6)

Gammanail 12 (25.5) 7 (16.3) 17 (38.6) 15 (27.8) 51 (27.1) 36 (33.6)

Sliding hip 
screw

15 (31.9) 15 (34.9) 10 (22.7) 9 (16.7) 49 (26.0) 13 (12.1)

Long 
gammanail

5 (10.5) 1 (2.3) 2 (4.5) 5 (9.3) 13 (6.9) 7 (6.5)

Cannulated hip 
screws

0 1 (2.3) 2 (4.5) 3 (5.6) 6 (3.2) 14 (13.1)

Total hip 
replacement

1 (2.1) 0 0 1 (1.9) 2 (1.1) 0

Missing 0 2 (4.7) 0 1 (1.9) 3 (1.6) 1 (0.9)

Judged level of comorbidity#

None 4 (8.5) 8 (18.6) 5 (11.4) 4 (7.4) 21 (11.2) 6 (5.6)

Insignificant 11 (23.4) 9 (20.9) 8 (18.2) 20 (37.0) 48 (25.5) 25 (23.4)

Moderate 20 (42.6) 12 (27.9) 21 (47.7) 16 (29.6) 69 (36.7) 47 (43.9)

Significant 12 (25.5) 10 (23.3) 9 (20.5) 12 (22.2) 43 (22.9) 27 (25.2)

Missing 0 4 (9.3) 1 (2.3) 2 (3.7) 7 (3.7) 2 (1.9)
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Patient 
characteristic

SBAR-
only 
(n=47)

SBAR + 
patient 
safety 
card 
(n=43)

SBAR + 
information 
leaflet 
(n=44)

SBAR + 
patient 
safety 
card + 
information 
leaflet 
(n=54)

All 
intervention-
groups 
(n=188)^

Control 
(n=107)

Discharge status:

Alive 47 (100) 40 (93.0) 43 (97.7) 51 (94.4) 181 (96.3) 103 (96.3)

Deceased 0 1 (2.3) 1 (2.3) 2 (3.7) 4 (2.1) 4 (3.7)

Missing 0 2 (4.7) 0 1 (1.9) 3 (1.6) 0

Discharge to:

Nursing home 19 (40.4) 9 (20.9) 15 (34.1) 20 (39.2) 63 (33.5) 42 (40.8)

Transfer 
department 
within hospital

7 (14.9) 10 (23.3) 12 (27.9) 8 (15.7) 37 (19.7) 11 (10.7)

Home with care 9 (19.1) 9 (20.9) 7 (16.3) 7 (13.8) 29 (15.4) 15 (14.6)

Home for the 
elderly

3 (6.4) 4 (9.3) 5 (11.6) 6 (11.8) 18 (9.6) 17 (16.5)

Home without 
care

2 (4.3) 4 (9.3) 1 (2.3) 5 (9.8) 12 (6.4) 8 (7.8)

Rehabilitation 
centre

5 (10.6) 4 (9.3) 2 (4.7) 4 (7.8) 15 (8.0) 8 (7.8)

Other & missing 2 (4.3) 3 (7.0) 1 (2.3) 1 (2.0) 7 (3.7) 2 (1.9)

*Pre-fracture mobility and Functional mobility only available for patients in intervention 
groups 
#The level of comorbidity was based on the judgement of the reviewer after careful review 
of the patient record 
^Not included in comparisons between groups 
∏Significant differences in operation procedure between groups (p<0.05), should be 
interpreted with caution due to limited number of procedures within cells (13 cells <5)

Table 3 describes the baseline demographic and clinical characteristics of the 
patients in the four intervention groups and the control group. It shows that 
the mean age in all groups was above 80 years, that the majority of the patients 
was female and that the patients had substantial mobility and ADL-functioning 
scores before the fracture. The femoral neck was the most occurring fracture 
type and femoral head replacement the most often used surgical procedure. 
The comorbidity was judged by the reviewers based on the information in the 
medical record.

Table 3: Continued
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Table 4 shows the results on the primary outcome measures for each intervention 
group and the control group. Complications occurred overall in 42.3% of the 
patients; delirium and symptoms/complaints without diagnosis were the most 
common complications. Overall, 21.6% of the patients experienced one or 
more AE, this rate varied from 12.2% to 28.3% between the different groups. 
For preventable AEs the overall percentage was 6.8%.There were no statistical 
differences between the groups.

Table 5 shows the classification and consequences of the AEs in each group and 
for the total patient group. The majority of the AEs in all groups was related 
to the surgical procedure and many AEs resulted in additional treatment/
intervention and/or prolonged hospital stay. 

The results on the secondary outcome measures are shown in table 6. The mean 
length of stay varies between 10 to 12 days in the intervention groups, the 
control group differs significantly from the other groups with a mean of 8 days 
(p=0.02). The mean grade for the quality of the patient record varied between 
7.2 and 7.3 in the intervention groups and was 6.8 (p<0.01) in the control 
group on a scale of 0-10. During the interviews at 2-8 weeks and 6 months 
after discharge patients were asked for their opinion about the patient safety 
card and the bundles. Just over half of the interviewed patients remembered 
receiving the card, but less than one-third actually read it. The evaluation of 
the patient information leaflet for the period after discharge showed a similar 
pattern.
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Table 4: Primary outcome measures: complications, AEs , preventable AEs and functional 
mobility in each group

Group SBAR 
(n=47)

SBAR + 
patient 
safety card 
(n=41)*

SBAR + 
information 
leaflet 
(n=44)

SBAR + 
patient 
safety card + 
information 
leaflet 
(n=53)*

All inter-
vention-
groups
N=185)*^

Control 
(n=107)

Number of patients 
with one or more 
complications

18 (38.3) 13 (31.7) 21 (47.7) 27 (51.9) 79 (42.7) 44 (41.1)

Most occurring 
complications 
(Number of 
patients)

Delirium 2 3 2 5 12 12

Symptoms/
complaints 
without diagnosis

3 3 6 6 18 6

Wound infection 4 0 2 6 12 8

Urinary tract 
infection

2 0 2 4 8 8

Bleeding/
haematoma

2 3 6 2 13 3

Complications 
with mechanical 
causes

3 1 1 2 7 5

Pneumonia 3 0 0 4 7 3

Ischemia/ heart 
failure

0 1 4 0 5 5

Number of patients 
with one or more 
AE (%)

9 (19.1) 5 (12.2) 10 (22.7) 15 (28.3) 39 (21.1) 24 (22.4)

Number of patients 
with one or more 
preventable AE (%)

1 (2.1) 3 (7.3) 5 (11.4) 5 (9.4) 14 (7.6) 6 (5.6)

Functional mobility 
(ADL functioning, 
Barthel index) after 
six months, scale 
0-20 

Mean (SD) 17.8 (3.9) 17.7 (3.8) 17.6 (3.6) 18.4 (3.2) 17.9 (3.6) NA

Mean change with 
pre-fracture score

+0.1 -0.4 -1.1 -0.1 -0.3 NA

Missing (n) 15 15 23 26 79 NA

*In total, three patient records were not included in the review study because they were 
unavailable 
^Not included in comparisons between groups
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Table 5: Classification and consequences of primary AE 

Group SBAR 
(n=47): 9 
AEs

SBAR + 
patient 
safety 
card 
(n=41)*: 
5 AEs

SBAR + 
information 
leaflet 
(n=44): 10 
AEs

SBAR + 
patient 
safety card + 
information 
leaflet 
(n=53)*: 15 
AEs

All inter-
vention-
groups
 
N=185)*^: 
39 AEs

Control 
(n=107): 
24 AEs

Classification of AE 
by clinical procedure 
(number (%)):

Surgical procedure 6 (67.7) 5 (100) 8 (80.0) 12 (80.0) 31 (79.5) 23 (95.8)

Other medical 
procedures

2 (22.2) 0 0 0 2 (5.1) 1 (4.2)

Medication 0 0 2 (20.0) 1 (6.7) 3 (7.7) 0

Other clinical 
management

1 (11.1) 0 0 1 (6.7) 2 (5.1) 0

Other 0 0 0 1 (6.7) 1 (2.6) 0

Consequences of 
AE** (number (%))

Intervention/
Treatment

7 (77.8) 3 (60.0) 6 (60.0) 15 (100) 31 (79.5) 19 (79.2)

Prolonged hospital 
stay

3 (33.3) 1 (20.0) 6 (60.0) 5 (33.3) 15 (38.5) 11 (45.8)

Health limitation at 
discharge

4 (44.4) 2 (40.0) 3 (30.0) 3 (20.0) 12 (30.8) 7 (29.2)

Readmission to 
hospital

3 (33.3) 2 (40.0) 3 (30.0) 6 (40.0) 14 (35.9) 4 (16.7)

Death 1 (11.1) 1 (20.0) 0 2 (13.3) 4 (10.3) 3 (12.5)

Extra outpatient 
care

3 (33.3) 1 (20.0) 2 (20.0) 4 (26.7) 2 (5.1) 6 (25.0)

Other 3 (33.3) 0 0 0 2 (5.1) 1 (4.2)

*In total, three patient records were not included in the review study because they were 
unavailable 
**Multiple consequences could be selected for one AE 
^Not included in comparisons between groups
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Table 6: Results on secondary outcome measures 

Group SBAR 
(n=47)

SBAR + 
patient 
safety card 
(n=41)*

SBAR + 
information 
leaflet 
(n=44)

SBAR + 
patient 
safety card + 
information 
leaflet 
(n=53)*

All inter-
vention-
groups 
(n=185)*^

Control 
(n=107)

Length of hospital 
stay: median 
number of days 
(range)∏

10 (4-35) 11 (5-19) 11 (4-34) 12 (5-43) 11 (4-43) 8 (2-39)

Mean grade quality 
of patient record 
(SD), scale 0-10∏

7.2 (0.9) 7.3 (0.9) 7.2 (0.8) 7.2 (0.8) 7.2 (0.8) 6.8 (0.8)

Patient safety 
card, number of 
patients**:

NA n=33 NA n=30 NA NA

Who remembers 
receiving the card

16 17

Who read the 
patient safety card

10 11

Who found the 
card useful

3 3

Who applied the 
suggestions from 
the card

2 3

Who felt unsafe 
after reading the 
card

0 0

Information 
leaflet, number of 
patients**:

NA NA n=26 n=31 NA NA

Who remembers 
receiving the 
information leaflet

14 14

Who read the 
information leaflet

11 10

Who found the 
information leaflet 
useful

7 6

Who started 
paying more 
attention

5 5

Who felt unsafe 
after reading the 
information leaflet

0 0

*In total, three patient records were not included in the review study because they were 
unavailable 
**Instruments were evaluated during telephone interviews, number of patients reached for 
these interviews is included in the table 
^Not included in comparisons between groups 
∏Significant difference between groups, p<0.05
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In addition to the measures described above, the researchers made notes about 
what they observed throughout the study period with regard to the use of 
the instruments by staff and patients and other relevant developments. These 
observations revealed that there were some issues with the implementation and 
use of the interventions. First, the nurses did not use the SBAR-instrument and 
continued their usual way of transferring information to other professionals. 
Second, the exposure to the patient safety card was not limited to the patients 
in intervention group 2 and 4. In many rooms, the cards were pinned to the 
wall by the patients and nurses so other patients could see them as well. Some 
patients did not remember receiving the interventions, even though they were 
handed out by the researchers. Overall, the use of the instruments was limited 
since many patients were not feeling well enough or they commented that 
they trusted that the doctors and nurses knew what they were doing.

There were also some issues with the randomisation process. The envelopes 
with the randomisation codes and study materials for the inclusion of new 
patients were kept on the participating wards due to practical reasons. During 
the study period some envelopes went missing because they were taken by 
interested nurses or other hospital staff. 

DISCUSSION

Even though this RCT was preceded by a careful preparation, planning and 
testing phase, the number of patients included in this RCT was lower than 
expected. Furthermore, observations of the researchers revealed that the 
interventions were only partly used and contamination between groups 
occurred. Therefore no valid conclusions about the potential effects of the three 
interventions could be drawn. When looking back on the practical execution of 
this RCT, multiple factors led to this conclusion. 

First, the lower than expected number of patients included in each intervention 
group makes it difficult to statistically test for potential differences between 
the groups. Results also showed that rates of outcome measures were quite 
similar, no statistical differences were found on the outcome measures. Before 
the start of the study, it was agreed with the participating wards and nurses 
that inclusion would be done by the nurses on the ward because they have 
immediate access when patients arrive at the hospital. A few weeks into 
the trial it became clear that this procedure did not work because of time 
constraints, so the researchers took over the inclusion process. However, the 
consequence of this change was that eligible patients were missed because 
the researchers could only visit the wards once or twice a week due to practical 
constraints. Also, patients were sometimes included after they were already 
in the hospital for some days or they were only seen once by the researchers 
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during the hospital admission. Before the start of the study, an inventory was 
made of the estimated yearly number of eligible hip fracture patients in each 
participating hospital. During the study period it became obvious that some 
eligible patients were admitted to other wards because of logistical reasons. 
Also, many patients were not well enough to be asked for participation at all or 
during the moment the researcher was present which also resulted in missing 
patients. Future studies should also carefully consider the outcome measures: 
AEs and preventable AEs are uncommon outcomes. Although highly relevant, 
this makes them difficult outcome measures because large numbers of patients 
are required to detect potential significant effects.

Second, the randomisation procedure and exposure to the interventions did 
not work out as intended. This was partly due to the fact that the researchers 
had to take over the inclusion process and could not reach all eligible patients. 
This, and the limited number of patients included resulted in unequal group 
sizes. Also, during the trial it became clear that the randomisation at patient 
level resulted in contamination in exposure to the interventions. To illustrate, 
the patient safety card was sometimes pinned to the wall after the patient 
received it so other patients were exposed to it as well. 

Third, the observed use of the interventions was limited. This was revealed 
during the observations in the hospital wards and the follow-up telephone 
interviews with included patients. The nurses were enthusiastic about SBAR 
before the start of the study, but did not really seem to use it, even though 
the researchers reminded them periodically. The reactions of the patients to 
the patient safety card and information leaflet were positive when they were 
handed to them. But the exposure to the interventions did not turn out as 
intended. On the one hand, many patients were unintentionally exposed to 
the patient safety card, but on the other hand we also saw limited use of the 
instruments by the intended group(s). Many patients were not feeling well 
enough to read through them and/or did not see a role for themselves in the 
care process. They usually had a lot of confidence in hospital staff and trusted 
them to make the correct decisions about their care and rehabilitation. In 
general this study showed that it is not very common that vulnerable patients 
participate in patient safety proactively [27].

Fourth, a substantial number of patients did not complete the follow up 
period. We therefore could not include their evaluation of the interventions 
and do not know how their rehabilitation process went. Reasons for drop-
out include that patients died, moved to another location or were no longer 
willing to participate in the interviews. Fortunately, their patient records were 
included in the retrospective record review six months after discharge to 
collect information on some of the outcome measures.
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RCTs with multiple arms are considered as an interesting option in clinical 
research when several treatment strategies have to be tested and this type 
of design is increasingly used [28,29]. However, this type of trial is often more 
complex in design, data-analysis and outcome comparison, which was shown 
in a review by Baron et al [30]. As described earlier, we encountered many 
issues during our study which restricted the right use of the interventions. In 
retrospect, one can also wonder whether interventions aimed at improving 
patient safety through communication and patient involvement can be tested 
within a strict RCT-design. A hospital ward is a complex environment in which 
care has to be delivered to patients with complex care needs. It is difficult and 
perhaps unwanted to standardise the circumstances to a level required for a 
methodologically sound RCT. To illustrate, studies on SBAR with other designs 
and settings that were conducted in the meantime showed a positive effect 
in hospital settings [31,32], long-term care [33,34] and a rehabilitation setting 
[35].

Despite the shortcomings of the current RCT, we argue that some valuable 
lessons can be learned for future studies with a similar aim. First, we would 
recommend to carefully consider whether a RCT is feasible and the most 
appropriate design for these types of patient safety and communication related 
interventions. Although RCTs provide a high level of scientific evidence, they 
are difficult to execute in a methodologically sound way in these complex 
settings with dependence on many factors and a continually changing study 
environment. Therefore, more pragmatic study designs may give more valuable 
results in terms of outcomes and possibilities for improvement. On the other 
hand, a cluster randomized controlled trial may also be an interesting option for 
these types of interventions. It has been recommended as a valid approach for 
health promotion and educational interventions and avoids the contamination 
between patients because randomisation is done at group level, which would 
be the wards in our study . However, this design is complex and has the risk 
of including bias [36]. Frameworks such as the Medical Research Councils 
Framework for complex interventions can provide further valuable guidance 
in the design and execution of the study [37]. Second, we recommend future 
researchers to conduct an extensive feasibility study in which all elements of 
the design and the interventions are thoroughly tested before the actual trial 
starts. In our study, we tested all the interventions separately, planned the 
study carefully and had several meetings and instruction sessions with the staff 
on the ward. However, this was not enough to ensure a successful execution of 
the study. Third, although older hip fracture patients are a vulnerable group for 
which improvements in care can and should be made, this may not be the best 
group to test interventions that aim to facilitate an active role of the patient 
through the patient safety card and bundles. Many patients felt unable to 
read through the interventions at the time of admission. Also, many patients 
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had great trust in the hospital staff to make the best decisions for their care 
process and did not feel the wish or need to actively participate in this. These 
instruments may have more value for younger patient groups who want to 
participate actively in their care process.

CONCLUSIONS

Even though this study was carefully designed and conducted, we were unable 
to answer the question whether the implementation of three interventions to 
improve communication and transfer of information improves patient safety for 
older hip fracture patients. There were no differences between the intervention 
groups and the control group, but due to difficulties with the inclusion, use 
of interventions and follow-up measurements the results are inconclusive. We 
recommend that researchers carefully consider the feasibility and approach to 
test the effectiveness of these types of interventions in a RCT with vulnerable 
patient groups. 
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