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ABSTRACT
Background: To investigate the relationships of plasma transthyretin levels with amyloid beta 
deposition and medial temporal atrophy in amnestic mild cognitive impairment.
Methods: This is a cross-sectional study of association of subjects with amnestic mild cognitive 
impairment. Plasma transthyretin levels, brain magnetic resonance imaging, and 18F-florbetaben 
positron emission tomography were simultaneously measured in subjects with amnestic mild cognitive 
impairment.
Results: Plasma transthyretin levels were positively associated with amyloid beta deposition in global 
(r = 0.394, P = .009), frontal cortex (r = 0.316, P = .039), parietal cortex (r = 0.346, P = .023), temporal 
cortex (r = 0.372, P = .014), occipital cortex (r = 0.310, P = .043), right posterior cingulate (r = 0.350, 
P = .021), left precuneus (r = 0.314, P = .040), and right precuneus (r = 0.398, P = .008). No association 
between plasma transthyretin level and medial temporal sub-regional atrophies was found.
Conclusions: Our findings of positive association of plasma transthyretin levels with global and regional 
amyloid beta burden suggest upregulation of transthyretin level as a reactive response to amyloid beta 
deposition during the early stages of the Alzheimer’s disease process.

INTRODUCTION

Alzheimer’s disease (AD) is now one of the most common 
neurodegenerative diseases in the elderly population 
and has 2 definitive pathological features, which are 
neurofibrillary tangles (NFTs) of intracellular aggregation 
of abnormal hyperphosphorylated tau and amyloid plaques 
of extra-neuronal aggregation of amyloid beta peptide (Aβ) 
in the brain.
The amyloid cascade hypothesis1 suggests that the 
consequent accumulation of Aβ peptides mediates the 
pathogenesis of AD through synaptic injury, gliosis, and 
NFTs. Amyloid beta loads are associated positively with 
clinical cognitive severity and faster cognitive decline in 
people with subjective memory impairment (SMI),2 mild 
cognitive impairment (MCI),3 and early AD.4 Mild cognitive 
impairment patients with amyloid-positive deposition 

have a significantly greater risk of progression to 
dementia compared with people with amyloid-negative 
deposition,5 and faster converters have higher Aβ load 
than slower converters.6 Considering that Aβ deposition 
is progressively initiated 15-20 years before cognitive 
decline in AD, identifying blood-based biomarkers for Aβ 
deposition is critical for prediction of cognitive decline and 
early diagnosis of dementia in the future.
Transthyretin (TTR), a 55-kDa homotetrameric protein, is 
related to the transfer of retinol and thyroid hormones and is 
mainly produced in choroid plexus and liver. Previous studies 
showed that TTR was a protective protein for AD, which is 
associated with Aβ deposition. In vitro,7 TTR binds Aβ and 
keeps it in a soluble form, preventing Aβ aggregation and 
fibrillation. In an in vivo AD transgenic mouse model,8 only 
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ABSTRACT
Objective: The purpose of this study was to determine the views of nurses working in intensive care units regarding the use of care bundles in 
preventing healthcare-associated infections.

Methods: This study used the focus-group interview method, which is one of the qualitative methods. Two focus-group interviews, each lasting 
about half an hour, were conducted with 14 intensive care unit nurses. Qualitative data obtained from the interviews were recorded on tape 
and in note form. The interviews were then transcribed and analyzed. The transcribed data from the focus-group discussions were grouped 
by theme and concept, and the statements of the participants were coded numerically according to these groupings. Three themes and six 
subthemes emerged in analyzing the qualitative data.

Results: The nurses defined care bundles as “materials that provide integrated care for patients”. They also stated that their benefits included 
providing a tool for self-monitoring, support and guidance for both patients and nurses. When whether they had experienced any difficulties 
while using care bundles, they stated that they had not experienced any. Furthermore, nurses stated that care bundles improved their 
perspectives, and that they were must-have items in intensive care units providing reminders rather than a waste of time.

Conclusion: It is that the participation of nurses is important so that care bundles are used more widespread in order to prevent healthcare-
associated infections in intensive care units.
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Use of Care Bundles to Prevent Healthcare-Associated 
Infections in Intensive Care Units: Nurses’ Views

1. INTRODUCTION

Healthcare-associated infections (HAIs) are a global health 
problem for both patients and healthcare professionals (1-
3). HAIs are the most important indicator of care quality in 
hospitals, threaten patient safety, cause prolonged hospital 
stays, and increase morbidity, mortality and treatment costs 
(3-8). It has been reported that mortality rates due to HAIs vary 
between 8.2 and 29%, an additional hospitalization period 
of between 4.3-29.5 days and an additional cost of between 
$11,000 and $18 million (3-6,8,9). Turkey has reported that 
HAIs prolong hospital stays by an average of 10 days, cause 
an increase in mortality of 16% and an additional cost of 
$1500 (10). According to the World Health Organization 
(WHO), 15% of hospitalized patients catch HAIs worldwide. 
This rate is 7% in developed countries (general infection 
frequency is between 3.6% and 12%), while in developing 
countries it is 10% (general infection frequency is between 
5.4% and 19.1%) (3). Often HAIs appear as catheter-related 

urinary tract infections, ventilator-associated pneumonias 
and catheter-related bloodstream infections (9).

While the incidence of infections associated with healthcare 
varies depending on the country, hospital and patient 
characteristics, the average is 3-17% across hospitals (9). 

While this rate rises to 30% in intensive care units (ICUs) in 
developed countries, it is 2-3 times more in the ICUs of 
developing countries than in those of developed countries 
(3). According to 2017 data from the Ministry of Health in 
Turkey, HAI rates in intensive care units vary between 1.08 
and 4.86% (11). It is extremely important to prevent infections 
before they appear in order to provide a quality healthcare 
service and to protect against the negative effects of possible 
infections. These precautions should be implemented through 
initiatives that can be accepted by both the institution and the 
patients, and whose results have been proven by scientific 
studies (12). Studies on the prevention of HAIs, especially in 
the last 20 years, show that initiatives that have been proven 
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to prevent a specific hospital infection make a rate of zero 
hospital infections possible if they are implemented as part of 
a whole bundle (13-15). One study using a healthcare bundle 
shows that ventilator-associated pneumonia decreased 
from 2.50 to 1.60cases per 1000 ventilator days; catheter-
related bloodstream infections from 2.38 to 0.73cases per 
1000 catheter days (16). Another study conducted to prevent 
ventilator-associated pneumonia showed that infection rates of 
ventilator-associated pneumonia decreased from 4.08 to 1.16 
cases per 1000 ventilator days (17). In cases where compliance 
is at a high level the effectiveness of care bundles increases, 
and their use causes a significant decrease in mortality and 
morbidity (18). The fact that HAI rates decrease as a result of 
higher compliance with care bundles has increased demand 
for them and led to the development of many different types 
of care bundles (19,20).

A care bundle has been defined as a set of implementations 
used to standardize care and treatment in hospitals (21). 

Another definition has suggested that a care bundle involves 
the co-administration of several evidence-based practices 
(usually three to five) that positively affect the patient’s 
healing process and improve the quality of care (20-23). 

The philosophy of the care bundle is to focus on how to 
provide the best care, not on what the care should be. The 
parameters that make the care bundle important are that 
“all its implementations have been tested with randomized 
controlled trials, level of evidence I, [and] it combines all 
these implementations and can be applied to every patient” 
(21,22,24). The key principle in evaluating packages is the 
logic of “all or nothing”. Non-compliance with one of the 
parameters is accepted to be non-compliance with all the 
other parameters as well (21).

Intensive care nurses who look after a patient for 24 hours a 
day have an important responsibility in terms of using care 
bundles. Studies have stated that the presence of nurses 
during the implementation and monitoring of these bundles 
increases compliance by 100% (13,25). A study examining 
the use of care bundles to prevent infection found that if 
the responsible nurse was present in the ICU for the first 
three months of applying the care bundle the other nurses 
complied with it and infection rates decreased. In the second 
three-month period of the study, the responsible nurse was 
not present in the ICU for a long period and the compliance 
of the other nurses decreased while infection rates increased. 
This shows that the responsible nurse plays an important 
role, particularly in maintaining compliance (26). ICU nurses 
implement the procedures included in these bundles and 
maintain patient care, but they are also expected to be aware 
of the fact that HAIs are preventable, to keep up with the 
latest measures accepted worldwide for the prevention and 
control of infections, and to provide the best care for patients 
by using their knowledge to supplement their practice (27).

The literature includes studies on the effectiveness of care 
bundles with regard to infection rates. However, there is no 
study of the opinions of nurses on this subject. This study 
thus aimed to collect the opinions of the nurses who use 

care bundles. Knowing these nurse’s opinions about the 
implementation of care bundles will be especially helpful in 
increasing their compliance with them.

Purpose of the Study

The study aimed to determine the views of nurses working in 
the ICU regarding the use of care bundles in preventing HAIs.

2. METHODS

Study design

The study employed a qualitative research design with the 
use of focus groups.

Setting and sample

Fourteen nurses working in the thoracic diseases ICU of a 
university hospital constituted the population and sample of 
this qualitative study. The study used the purposive sampling 
method in order to include intensive care nurses who had 
previously worked with the care bundles. Nurses use care 
bundles to prevent ventilator-associated pneumonia, 
catheter-related bloodstream infections, catheter-related 
urinary system infections in the intensive care unit.

In the study, 21.4% (n: 3) of the nurses were male and 78.6 
(n: 11) were female. The average age of the nurses was 
29.64±5.82. Total ratio of nurses who were graduates from 
vocational high school are 7.1% (n:1) and 92.9% (n: 13) of 
nurses had bachelor’s degrees. While the average number of 
years of employment of the nurses was 7±5.09, the average 
number of years of employment in the ICU was 6±3.46. All of 
the nurses participating in the study had previously received 
training on HAIs and the use of care bundles and had worked 
with care bundles for six months.

Measurements/instruments

The study collected the data using a semi-structured 
questionnaire about the characteristics of the nurses (age, 
gender, educational status, total years employed, years 
employed in the intensive care unit) and their opinions 
regarding care bundles (Box 1).

Box 1: Questions for focus-group interviews
What is a care bundle?
Are care bundles useful in the ICU?
What difficulties have you experienced when implementing care bundles?

Data collection and analysis

Qualitative data collection and analysis

The data were collected in September 2019 using a semi-
structured questionnaire. The study included two half-hour 
long focus-group interviews with seven nurses in each group, 
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for a total of 14 ICU nurses. The researchers conducted the 
focus-group interviews in the meeting room of the ICU. 
Before starting the interview, the researchers explained the 
purpose of the research to all the nurses participating in 
the study, and informed them that the interviews would be 
recorded. Their written permission and verbal consent were 
obtained.

The researchers conducted the focus-group interviews using 
three open-ended questions intended to open up a discussion. 
No additional questions were needed. The researchers 
ensured the nurses understood the questions and expanded 
them if necessary. The interviews were recorded on tape 
and in the form of written notes. The moderator of the focus 
group interviews was the first author, who had previously 
worked with care bundles, while the other researcher took 
notes during the interviews. The recorded interviews were 
then transcribed. The researchers then evaluated the data.

Analysis

The main researcher transcribed the focus-group interviews 
verbatim. The transcripts were later supplemented with 
the field notes which also contained information about 
the nonverbal responses that were observed during the 
interviews. The data transcribed from the focus-group 
interviews were grouped by theme and concept, and the 
statements of the participants were coded numerically 
according to these groupings.

Credibility

In order for the study to be credible to the nurses, the 
sessions were held in the meeting room of the ICU so 
that group members were in a familiar environment. The 
interviews started with casual conversation to create a 
relaxed atmosphere so that group members would feel free 
to express their opinions and speak openly. The researcher 
who had previously worked with care bundles was also 
previously acquainted with the nurses.

Dependability

In qualitative studies, dependability means that different 
researchers should come to almost the same conclusions 
when analyzing the data. Therefore, findings should be 
verified by more than one researcher (28). Both members of 
the research team analyzed the data in this study. They then 
compared the results of their analyses.

Ethical considerations

The study was conducted in accordance with the Principles 
of the Declaration of Helsinki. The study obtained approval 
from the Ankara Yıldırım Beyazıt University Ethics Committee 
(number 2019-351) in order to maintain the ethical standards 
of the research. In addition, permission was obtained from 
the institution where the study would be implemented after 

obtaining the permission of the Ethics Committee. The nurses 
participating in the study gave their written permission and 
verbal consent.

3. RESULTS

In the qualitative data analysis three themes and six 
subthemes emerged. These themes which are presented in 
Table 1.

Table 1: Themes and subthemes
Themes Definition Benefits Difficulties
Subthemes • Self monitoring – 

reminder
• A preventive tool

• Helpful
• A guide
• Care

No problems

First theme: definition

Most of the participants defined a care bundle as “a materials 
and reminder tool that provide integrated care for patients.”

Below are some sample responses:

Self monitoring-reminder

“Self-monitoring (informing ourselves)” (Nurse 4); “I can see 
my own deficiencies better by looking at the care bundle, it 
helps me make up what I lack” (Nurse 6); “Preventing errors, 
suggestions, reminders to prevent infections” (Nurse 7).

A preventive tool

“All-inclusive material that will prevent infection in the 
patient” (Nurse 12); “A preventive tool for infection which 
allows action to be taken before infection occurs” (Nurse 13); 
“Advantageous for the patient, a tool that allows us to be 
careful” (Nurse 14); “Material to prevent or minimize the risk 
of infection in patients” (Nurse 2).

Second theme: benefits

All of the nurses stated that a care bundle was beneficial, 
that it should be used in the ICU and that it was effective in 
reducing infection rates.

Below are some sample statements:

Helpful

“Helpful. It’s like self-monitoring. It helps us to check up 
on ourselves” (Nurse 2); “It’s very important. It’s especially 
effective for beginning nurses. Because nurses may miss 
something during implementations, a care bundle helps us to 
go back and carry out procedures we’ve missed” (Nurse 3); 
“I saw many benefits, especially when I first started nursing. 
Since I can’t remember everything, I look at the list and check 
everything (because I may have missed something)” (Nurse 
5).

A guide

“You see the whole picture after a while, but something 
may be overlooked in the beginning because of information 
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overload. It functioned as a guide for me when I first started” 
(Nurse 6); “It allows us to follow up the patient in a better 
way and go back if there are any points that have been 
missed in the care” (Nurse 8);

Care

“It’s important for better care and to prevent infections” 
(Nurse 13); “It provides advantages for patient care and 
nurses, and reduces cost” (Nurse 14); “Makes nurses aware 
how to fight infections in intensive care units, if done 
regularly and properly” (Nurse 12).

Third theme: difficulties

The nurses stated that they had no problems using care 
bundles and they were easy to apply once they had adapted 
to them.

Some of the nurses’ statements are given below:

No problems

“I had no difficulty” (Nurses 1, 2, 7, 12, 13, and 14); “If you 
adapt to it, it’s not difficult and doesn’t take any time. On 
the contrary, it’s beneficial; it helps us to overcome any 
deficiencies” (Nurse 6) (Other nurses confirmed by nodding); 
“I didn’t have any difficulty. I liked it because it improved my 
perspective” (Nurse 8); “It is important that we use it as a 
stimulus” (Nurse 5); “I’ve just started. It’s very convenient for 
me. I see it as being a reminder, not a waste of time” (Nurse 
10).

4. DISCUSSION

Healthcare-associated infections are an important problem as 
they increase the length of hospital stay and costs, and cause 
mortality and morbidity (3-8). Nipping infections in the bud is 
extremely important in order to provide a quality healthcare 
service and to protect patients against the negative effects 
of possible infections. Hence, initiatives that are easy to 
implement for both the institutions and the patients, and 
that have evidentiary value should be developed (12). The 
literature suggests that care bundles are materials which 
fulfill this need. Studies on the prevention of HAIs show that 
implementing initiatives that are proven to prevent a specific 
hospital infection reduces the infection rate rapidly or even 
cancels it out when they are used as part of a whole bundle 
(13,14,16-18,26,29).

HAIs are seen most frequently in ICUs (3,9,30). These 
common infections need to be prevented because they 
increase mortality and morbidity rates and negatively affect 
the patients’ quality of life.

ICU nurses are the most common users of the care bundles 
designed to prevent HAIs (13,16,17,26,29). Moreover, it has 
been found that the views of stakeholders are especially 
important in increasing compliance with care bundles (31). 
This study thus collected the opinions of the nurses who most 
frequently employ care bundles. Obtaining the opinions of 

these nurses about the implementation of the care bundles 
will be particularly helpful in increasing compliance.

The main purpose of care bundles is to provide guidance to 
their users. They are designed to be helpful tools which remind 
nurses of the required procedures in a step by step fashion. 
One study that included opinions of the nurses about care 
bundles stated that the nurses described the care bundle as 
a “good visual reminder” (32). Similarly, in our study, nurses 
defined care bundles as “ a materials and reminder tool that 
provide integrated care for patients”. Nurses also identified 
cares bundle as “preventing errors”, and as consisting of 
“all-inclusive material” or “reminder material. Furthermore, 
nurses in our study stated that their care bundles were a 
tool that allowed them to be more cautious in preventing 
infections. In fact, implementing specific steps through 
care bundles helps to eliminate errors by increasing nurses’ 
attention (33,34). Care bundles are a strategy for increasing 
the incorporation of research evidence into clinical practice 
and assisting healthcare providers in providing optimal 
patient care in busy environments with limited resources.

The literature shows that care bundles are used in various 
fields (13,32,35-37). The objectives of care bundles include 
providing direct benefits to patients, shortening the duration 
of hospitalization in intensive care, reducing the economic 
burden and improving resource use (18). Care bundles, as 
mentioned earlier, provide reminders to nurses. The nurses in 
this study stated that using care bundles benefits them. They 
also stated that a care bundle is a tool that provides them 
with guidance and helps them to monitor themselves, as well 
as including very effective material for beginner nurses.

Also, They thought that care bundles lead to better quality 
care for patients and that they prevent infection when 
applied regularly and properly. Care bundles list all the 
specific steps that should applied in the correct order. 
Failure to carry out any of the steps included in a bundle 
thus negates its usefulness. In the study by Chaboyer and 
Gillespie (2014), nurses stated that it would be effective for 
them to use care bundles in their daily practices. In another 
study by Dampliang et al. (2015), in which opinions on the 
use of care bundles in emergency services were asked, the 
participants stated that using the care bundle helped them 
improve the quality of care and increase the knowledge, 
skills and confidence of nurses. Another study examining 
the results of using a care bundle in preventing ventilator-
associated pneumonia concluded that using a care bundle 
provides a structured approach to the nursing care of a 
ventilated patient and that using a care bundle at the bedside 
is beneficial in an intensive practice environment (34). The 
introduction of care bundles to prevent/control infections 
creates an important opportunity for providing evidence-
based, safe healthcare to patients.

There are no studies indicating difficulties in using/
implementing care bundles. However, Chaboyer and 
Gillespie’s study (2014) stated that nurses were worried that 
the use of care bundles would increase their workload. In the 
current study, they also stated that they had not experienced 
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any difficulties when asked about problems they had had 
while using care bundles. Rather, they talked about their 
benefits and how essential they were. Nurses stated: “I had 
no difficulties, I liked it very much because it improved my 
perspective”; “It is important that we use it as a stimulus”, “I 
see it as a reminder, not a waste of time”. It may have been 
only natural for the nurses participating in our study to think 
in this way as they had worked with care bundles before.

The literature has emphasized that compliance with care 
bundles is very important for them to be effective (18,25,26). 
There are some factors that affect adherence to care bundles. 
In a study that sought health professionals’ opinions on the 
barriers to the implementation of evidence-based practices in 
the prevention of ventilator-related events, “inadequate use 
of evidence to underpin practice” was among the emerging 
ones (38). This study demonstrates that there is a need for 
care bundles that combine evidence-based practices, as 
stated by nurses in our study (38). Ladbrook et al. (2019), on 
the other hand, stated that the obstacle to the use of the 
care bundle is that the unit culture does not give priority to 
preventive care. In our study, a nurse stated the importance 
of complying with the use of the bundle as follows: “If you 
adapt, it’s not difficult, doesn’t take time. On the contrary, 
it’s beneficial, it helps us to overcome any deficiencies”. A 
care bundle consists of several interventions or approaches, 
all of which positively affect the patient’s healing process 
and results when applied separately, but which provide a 
better result when applied together. The key principle of 
care bundles is high compliance with all their components 
(18,21,39).

The literature shows that the education and responsibility 
given to nurses play an important role in compliance 
with the care bundle (26,39,40). For this reason, effective 
communication should be established before implementing 
care bundles in a clinic, and nurses should be provided with 
adequate education and feedback, as well as the chance to 
express their own opinions about the effectiveness of care 
bundles (24,31,41).

Limitations

This study was conducted in the ICU of a university hospital; 
the data thus represent a single sample. Since this is a 
qualitative study, its results cannot be generalized to the 
population of nurses. Further studies should be conducted 
with larger samples and mixed methodologies.

5. CONCLUSIONS

Control of healthcare-associated infections is an important 
issue related to patient safety. Recent studies have shown 
that it is possible to prevent most HAIs through the 
introduction of care bundles that combine various evidence-
based practices. Our study is the first study gathering the 
opinions of the nurses about the use of care bundles. The 
nurses participating in the research stated that the care 
bundles provide them with reminders and are useful, that 

they should be applied properly and regularly, and that 
they are easy to use once they have been adapted to. We 
know that effective communication, leadership, education, 
recommendations, supervision and feedback are required for 
proper use of nursing care bundles (24,31,41). In this regard, 
the participation of nurses in line with these guidelines is 
important for the widespread use of care bundles to prevent 
HAIs in ICUs.

In line with the results of the study, the care bundles used by 
nurses to prevent infection are determined to be beneficial. 
Contrary to popular belief, among the activities carried out 
to improve the quality of care in addition to routine work 
in ICUs, it has emerged that care bundles are not viewed 
as a workload by nurses, but rather as a guide for them, 
and they are especially important for nurses who have 
just started their profession. In this direction, managers of 
health institutions are recommended to expand the use of 
care bundles for HAIs, which is one of the quality indicators 
and one of the most important indicators of the quality of 
care.
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