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Abstract
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The overall aim of the thesis was to investigate whether patient safety can be improved for
patients with hip fracture by nutritional intervention and by pharmacological treatment with
cranberry concentrate. Another aim was to describe the patients’ experience of involvement
in their care. The thesis includes results from four studies that include both quantitative and
qualitative design. Studies I and II were intervention studies with a quasi-experimental design,
with intervention and comparison groups. Study III was a randomised, double-blind, placebo-
controlled trial with intervention and control groups. Study IV took a qualitative approach.

Study I showed that when patients with hip fracture received nutritional supplementation
according to nutritional guidelines, from admission until five days postoperatively, fewer
patients developed pressure ulcers. Study II showed that it is possible to objectively evaluate a
short-term nutritional intervention through the nutritional biochemical marker IGF-1, as it was
affected by a five-day high-energy regimen. The randomised controlled trial, Study III, showed
that a short-term treatment from admission until five days postoperatively with cranberry as
capsules does not seem to be useful in preventing positive urine cultures in female patients
with hip fracture and a urinary catheter. Finally, Study IV showed that patients with hip fracture
reported experiencing very little involvement in their nursing care, to the extent that fundamental
aspects of nursing care went unfulfilled. Patients did not feel valued by the nurses and unbearable
pain that affected rehabilitation was reported. Positive interactions with nurses, however, did
encourage patients to be more active.

It is possible for every nurse to improve patient safety at bedside when caring for patients
with hip fracture. Simply by increasing caloric/energy intake, it is possible to prevent pressure
ulcers. It is also important to involve patients in nursing care, since the patients have experienced
low or almost no involvement in care. Nurses need to see each patient as a whole person with
different wishes and needs. However, certain prerequisites have to be in place to give nurses the
opportunity to increase patient safety at bedside for patients with hip fracture.
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Preface 

Eighty-year-old Elsa arrives in the emergency department at the hospital on 
a late afternoon in October. It’s almost dark outside in the afternoon at this 
time of year, and she had tripped and fallen on the carpet on her way to the 
kitchen. She wasn’t able to see the carpet because she hadn’t turned on the 
light. Lying on the floor, she experienced severe pain in her left hip and 
couldn’t stand up. She managed to reach the phone to call an ambulance.  

Now at the emergency department, Elsa tells the doctor about her high blood 
pressure, her diabetes and that her memory is starting to fail her. The regis-
tered nurse (RN) talks to Elsa and is told about her urinary incontinence, that 
she has lost her appetite and that she has terrible pain both in the hip and on 
her heels. Elsa has to be fasting, so the RN gives her an IV infusion. She 
asks Elsa about urination and checks her bladder with a bladder scan to make 
sure that Elsa doesn’t need a urinary catheter. After an x-ray examination, 
the doctor tells her that she has a fracture in her left hip, and that surgery is 
planned for the next day. Elsa has not eaten or drunk anything since lunch. 
Now she has to fast until surgery the next day. In the orthopedic ward, Elsa 
meets the RN and the assistant nurse (AN). The RN and AN introduce them-
selves to Elsa and first of all ask her if she is in pain and needs pain medica-
tion. Elsa will be transferred from the stretcher to a comfortable bed as soon 
as possible.  

As a newly graduated RN, I started to work at an orthopedic ward. I soon 
realized that the largest group of patients in the department represented pa-
tients with hip fracture. Early in my career, I knew I wanted to improve nurs-
ing care; I wanted to make a difference, not only for the patients I cared for, 
but for all patients. After a couple of years on the ward, I was asked to de-
velop new nutritional guidelines for the patients with hip fracture. I accepted 
this challenge immediately; I saw my chance to improve nursing care.  
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Introduction 

Patient with hip fracture 
An estimated 1.6 million people worldwide sustained a hip fracture in 2000 
(1). This figure is expected to increase to 4 million in 2025 and 6 million in 
2050, mainly because osteoporosis will become a truly global problem. The 
highest global incidence of hip fracture is in northern Europe (2). Every 
year, 18 000 people in Sweden, a country of 9,5 million inhabitants, suffer a 
hip fracture (3). The patient sustaining a hip fracture is commonly a woman 
around 80 years of age (4) and she often has a number of frailty-related 
characteristics, such as comorbidities, dementia and living in long-term care 
(4). This has a significant impact on current and future care needs and ser-
vices (4). The advanced age is related to increased mortality and worsened 
functional recovery after the hip fracture (5). It is estimated that 1 year after 
fracture, 42 % of survivors fail to return to their pre-fracture mobility, 35 % 
are incapable of walking independently, and 20 % are unable to shop inde-
pendently (6). A considerable number of these patients also have to endure 
the consequences of hospital-acquired complications, such as pressure ulcers 
and infections (7, 8).  

A large amount of research has been conducted to improve outcomes for this 
patient group. Much of this research centres on what surgical method to em-
ploy and implant to use (9, 10). To improve care for these patients preopera-
tively, clinical pathways, or fast tracks, have been adopted around the world 
(11). These clinical pathways shorten the time from admission to hospital to 
surgery (12). Another way of improving the care is co-management, where a 
geriatrician is integrated in the orthopaedic ward and cares for geriatric frac-
ture patients (13). In terms of nursing care, different aspects of care have 
been investigated and improved. These include how to prevent pressure ul-
cers in these patients (7, 14), and how gender differences influence care and 
recovery (15). To get patients’ perspective of the care they received, Hom-
mel et al (2012) asked patients with hip fracture for their views. The patients 
were satisfied with the nursing care provided. However, the patients reported 
that they had experienced stressful waiting for surgery, more than 24 hours 
and various issues with pain during their hospital stay (16).   
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Patient safety and nursing care 
Healthcare should be of good quality and safe for the patient. According to 
the World Health Organization (WHO), patient safety is the prevention of 
errors and adverse effects to patients associated with health care (17). The 
discipline of patient safety is the coordination of efforts to prevent harm 
caused by the process of health care itself, from occurring to patients (17). 
Preventable harm can be described as an adverse event (AE). An AE is de-
fined by Swedish law as:  suffering, physical or psychological injury, illness 
or death that could have been avoided if necessary interventions had been 
taken when the patient was in contact with the healthcare system (18). AEs 
include complications that are deemed as leading to harm but of low pre-
ventability (19). 

Examples of AEs include urinary tract infection (UTI), pressure ulcer (PU), 
falls and malnutrition (20). A number of patients endure an adverse event 
(AE) during their hospital stay. Figures from Australia indicate the rates for 
AEs among surgical patients to be 17.8% for elective patients and 16.9 % for 
acutely admitted patients. In teaching hospitals, the figure was higher; 24.3 
% for elective and 19.7% for acutely admitted patients (21). In Sweden, 
8.6% of patients experience an AE. Of these patients, 62% are under surgical 
care. This corresponds to about 65 100 patients that are injured during health 
care each year under surgical care. Of those patients, 1860 die due to an AE. 
An AE prolongs the hospital stay on average by six days. For one year in 
Sweden, that is 390 600 extra days spent in hospital (22).  

Among patients with hip fracture who suffer an AE, the percentage of pa-
tients ranges from 15% to 72% (7, 23-27).  For example, of the hip-fracture 
patients admitted to one orthopaedic ward and treated with urinary tract 
catheters (UTC), 52.3 % of them had an UTI at discharge from the ward 
(25). According to the literature, some groups of patients have an increased 
risk of developing a UTI: women, the elderly, patients with a UTC, patients 
with diabetes and other chronic diseases, and patients with functional limita-
tions because of illness or age (28). A symptomatic UTI in the elderly re-
quires treatment with antibiotics, which is expensive (29), causes side effects 
(30) and may result in antibiotic immunity (28). Furthermore, a UTI typical-
ly prolongs the hospital stay by one to five days, which is expensive for so-
ciety and results in suffering for the patient (31). 

Upon admission to an orthopaedic ward, 30%–50% of patients are malnour-
ished (32-34). Malnutrition is an AE and can lead to other AEs; e.g., surgical 
wounds that do not heal as well and might become infected (35). During 
hospital stay, patients with hip fracture often do not receive the energy and 
calories they need post surgery (32, 36). As a result, malnourished patients 
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have a longer length of stay at the hospital (35, 37), and an increased risk of 
mortality during the first year after the hip fracture (38). Pressure ulcers are 
developed by 22%-29% of patients with hip fracture (7, 26, 27). For the pa-
tient, a PU is also very painful and negatively affects the rehabilitation pro-
cess (39). 

In 2007, the Swedish Association of Local Authorities and Regions 
(SALAR) launched a national initiative for improved patient safety. The 
national initiative focuses on eight AEs that are particularly common and 
serious: urinary tract infection, central line infection, surgical site infection, 
medication errors, fall injuries, PUs, malnutrition and medication-related 
problems. These AEs could in many cases be prevented through active, 
structured risk-reduction measures (20).  

The nurses’ role to protect patients from AEs has shown to be significant 
(40-42). Through nursing assessments and interventions, it is possible to 
prevent delirium, pain, pressure ulcers, dehydration, malnutrition and consti-
pation (43, 44). If these issues do occur, it is possible to resolve them if they 
are identified early and the nurse management is timely and appropriate (43, 
44).  

When performing clinical trials, AE have another definition: any untoward 
medical occurrence in a patient or clinical investigation subject administered 
a pharmaceutical product and which does not necessarily have a causal rela-
tionship with this treatment (45). 

Patient involvement  
To improve patient safety, it is important to involve patients throughout the 
care pathway, from admission to discharge (46). Swedish legislation states 
that patients should be involved as much as possible in how their care is 
planned and performed, and all patients should be shown consideration and 
respect (18). This is not always the case in Sweden, however, a situation that 
may have a negative impact on both health outcomes and costs (47). In Jan-
uary 2015, a new piece of patient-centered legislation will take effect. This 
law has the aim of strengthening and clarifying the patients’ position and 
improving their integrity, self-determination and participation (48). Swedish 
researchers report that patients receive inadequate information about their 
treatment and examination results, few opportunities are presented to pa-
tients to participate in care decisions, and insufficient information is provid-
ed on self-care. It also tends to be worse for acutely admitted patients, who 
report lower scores for information and pain management than patients with 
planned admission (49).  
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When the preferences for involvement in their own care were investigated 
through interviews of a group of European patients over age 70, their an-
swers were consistent: Older patients do want to be involved. The findings 
showed that the central issues for involvement include building a trusting 
relationship, respecting patients, giving patients sufficient time during con-
sultations, and keeping them well informed (50). According to research, 
including patients on a surgical ward, patients want to be actively involved 
in their care; they want better communication and participation, not just to be 
a passive recipient. They want their feelings and opinions to be properly 
heard and incorporated in the decision-making process (51). The results from 
these two studies is in line with the international code of ethics for nurses 
(52). It is also possible to decrease readmissions to hospital by involving 
patients in the care transition (53).  

Patients can play a key role to ensure their safety, even if the responsibility 
ultimately lies with the health care professionals (46, 54). By involving pa-
tients, nurses can empower them to help prevent medication errors or to noti-
fy staff when something is wrong, such as an incorrect medication (46). 
They can also reduce the risk of infection by asking nurses whether they 
have washed their hands before examinations or treatments (46).  

The nurse-patient relationship  
According to the WHO Safety Strategy, of central importance is to get the 
basics of care correct to support patient safety and welfare (55). However, 
lack of good nursing care has been identified as a problem worldwide (56). 
A framework, Fundamentals of Care (FoC), has recently been developed by 
an International Learning Collaboration (56). The central part of the FoC is 
the relationship between the nurse and the patient (57). This relationship is 
based on a commitment by the nurse to care for the patient and his/her sig-
nificant others (58). This commitment includes physical dimensions such as 
keeping the patient warm, clean, hydrated, safe and fed, as well as psycho-
logical dimensions such as keeping the patients involved, informed and feel-
ing dignified etc. (58). The commitment also includes a relational dimension 
wherein the nurse should ensure that goals are set and continuity in care is 
provided. The nurse should also be empathetic, respectful, compassionate 
and consistent with and to the patient. At each clinical encounter, the nurse 
has to be able to see the patient as a whole person, because the needs of the 
patient will be influenced by his/her illness state. The codependency of the 
nurse-patient relationship and the wider health care system or context sur-
rounds the framework. This can influence the quality of the nurse-patient 
relationship through resources, staffing, leadership and broader policy and 
regulatory issues (58). From the patient’s perspective, the nurse’s commit-
ments to the caring relationship are: be nice to me, keep me safe and help me 
heal (57). 
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Nutritional therapy  
Research has shown that 30%-50% of the patients admitted to an orthopedic 
ward suffer from malnutrition (32-34). If hip-fracture patients are malnour-
ished upon admission to the ward, they face a 2.5 times greater risk of de-
veloping a surgical site infection, a 5 times greater risk of developing a 
UTC-associated UTI, and an almost 4 times greater risk of developing a 
pressure ulcer than do patients without malnutrition (59). Therefore, it is 
important to identify patients who are at risk for or are malnourished upon 
admission to hospital in order to provide them with nutritional supplements 
to prevent postoperative complications (36). Patients with hip fracture are 
often malnourished upon admission to the hospital because they are elderly 
and frail (36). According to a Cochrane review, there is some evidence for 
the effectiveness of oral nutritional supplements in patients with hip fracture 
(60). A review by Cederholm and Hedström concluded that protein-rich 
supplements provided to patients with hip fracture may reduce long-term 
complications and days spent in hospital (61). Stratton and Elia found in 
their review that oral nutritional supplements (250-600 kcal/day) significant-
ly reduced mortality and postoperative complications in elderly patients and 
patients in orthopedic care (62). Of note is that it is possible to start nutri-
tional supplementation upon admission to hospital. It has also been reported 
that providing preoperative carbohydrate supplements to elective patients 
decreases postoperative insulin resistance (69). By decreasing insulin re-
sistance, the surgical patient is more responsive to postoperative nutrition, 
which influences the recovery post-surgery (63) as well as shorter length of 
stay (64) as a result. However, it is not as simple as offering and providing 
food, fluids and various supplements to these patients. It is also of great im-
portance to educate them about the importance of nutrition in order to help 
healing and prevent AEs (44). 

There are several tools used for nutritional risk screening, including the Mini 
Nutritional Assessment and Nutritional Risk Screening (65). The purpose of 
screening is to predict the probability of a better or worse outcome due to 
nutritional factors (66). Some authors prefer to complement risk-assessment 
tools with biochemical nutritional markers such as albumin and transthyretin 
(prealbumin) (67). Research has shown that the biochemical marker Insulin-
like Growth Factor 1 (IGF-1) could be useful when assessing nutritional 
status, especially as it has been shown not to be as affected as albumin in 
patients with an active infection. S-IGF-1 also has higher diagnostic sensitiv-
ity and specificity if the nutritional status improves compared to albumin. 
(68, 69). It has been reported that S-IGF-1 levels increased while albumin 
levels did not change in patients with hip fracture who had received nutri-
tional supplements for six months (70). The difference between albumin, 
transthyretin and IFG-1 is that albumin has a half-life time of about 19 days 
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(71), while transthyretin has a half-life time of about 1.9 days (72) and IGF-1 
has a half-life time of about 15 hours (73). Albumin, transthyretin and IGF-1 
are proteins synthesized by the liver (71-73). 

Cranberry capsules 
UTIs are the most common bacterial infection found in the community and 
one of the most common hospital-acquired AEs; therefore, UTIs represent a 
significant healthcare problem (28). UTCs cause about 90% of all UTIs in 
hospitals (31). Patients with hip fracture often routinely receive a UTC pre-
operatively to reduce postoperative bladder dysfunction because of anesthe-
sia and analgesia (74). With the placement of a UTC, the risk of UTIs in-
creases. It is therefore important to minimize the duration of use in all pa-
tients and especially in patients at risk of UTIs, such as women and the el-
derly (75). 

To prevent UTIs, cranberry (Vaccinium macrocarpon Ait.) in juice or cap-
sule form is the most commonly used naturopathic drug (76, 77). Cranberry 
contains a substance called proanthocyanidin (PAC) that is believed to pre-
vent bacteria from attaching to the epithelial cells in the urinary bladder (76, 
78-83). The blocking of bacterial adhesion by proanthocyanidin in cranber-
ries prevents E. coli and other gram-negative bacteria from colonizing the 
uroepithelial cells (81, 84). Due to the structural complexities of the mole-
cules and the lack of commercial standards, the absorption and metabolism 
of cranberry PAC have not been well studied (85). Research has shown that 
bacterial anti-adhesive compounds from cranberries enter the urine of hu-
mans following consumption of cranberry products (78, 80, 86). After intake 
of 240 ml cranberry juice cocktail containing 83 mg of PAC, the inhibition 
of bacterial adhesion peaks after four to six hours and persists for at least 
eight hours. This result suggests potential protection against bacterial at-
tachment in the uroepithelial cells during this period of time (86). 

A study from Canada indicated that juice or capsules containing cranberry, 
along with increased fluid intake, can prevent the occurrence of UTIs in 
sexually active women with recurrent UTIs by up to 40 % (87). There are 
also studies showing that it may not be cranberry but the higher fluid intake 
that prevents the UTIs (88). When evaluating the effect of preventing UTIs 
with cranberry juice in elderly men and women, no differences was seen 
between the placebo group and cranberry group (89). In a Cochrane review 
from 2004 of seven trials, reviewers requested well-designed, randomised 
placebo-controlled trials to investigate the preventative effect of cranberries 
on UTIs. Several of the earlier studies had been single blind and/or had small 
study populations (79). There is also a need for research to determine the 
optimal dosage of PAC (87).   
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Rationale for the studies 

Patients suffering a hip fracture tend to be elderly and fragile, and often have 
several comorbidities (4). In addition, the fracture itself is a major trauma for 
the patient. A significant number of patients with hip fracture also have to 
endure the consequence of an AE due to their comorbidities and because of 
the health care process (7, 90). An AE can cause patients a great deal of suf-
fering, as well as longer lengths of stay in hospital and larger expenses for 
society (91). However, AEs can often be prevented (43, 44, 92). Nutritional 
supplementation for 12 days is reported to reduce the incidence of PU in 
patients with hip fracture (93). The incidence of postoperative complications 
has also been shown to decrease when patients receive nutritional supple-
ments (60, 61). In most of the studies, the treatment period for nutritional 
supplementation is seven days to one month postoperative (94, 95). It is not 
clear if a short-term nutritional intervention lasting the duration of the stay 
on the orthopedic ward affects short-term outcomes for patients with hip 
fracture. It is also unclear if the nutritional biochemical markers albumin, 
transthyretin and IGF-1 are affected by the short-term nutritional interven-
tion. Research has also shown, in relatively small studies, that it is possible 
to prevent UTIs with higher fluid intake (88) or cranberry juice in patients 
with recurrent UTIs (89, 96). The treatment period with cranberry products 
has ranged from between 18 days to one year (89, 97). According to 
Cochrane, larger randomised, placebo-controlled trials are needed in order to 
investigate the preventative effect of cranberry on UTIs (79). Still, it has not 
been investigated if cranberries are useful in preventing positive urine cul-
tures in female patients with hip fracture and a urinary catheter during their 
short stay on an orthopedic ward.  Another important consideration in patient 
safety work is involving patients in their care (48). It is unknown how pa-
tients with hip fracture experience their involvement in their care while on 
an orthopedic ward.  

Furthermore, interventional studies are needed in order to evaluate the care 
of elderly and fragile patients such as patients with hip fracture. In this the-
sis, two interventions will be evaluated and patients’ views of their involve-
ment in their care will be described. 
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Overall and specific aims  

The overall aim of the thesis was to investigate whether patient safety can be 
improved for patients with hip fracture by nutritional intervention and by 
pharmacological treatment with cranberry concentrate. Another aim was to 
describe the patients’ experience of involvement in their care.  

Study I 
The aim was to investigate whether there were any differences between pa-
tients receiving nutritional intervention both preoperatively and over five 
days postoperatively and patients who did not regarding: 1. weight loss, con-
fusion, PUs and nosocomial infections; 2. time to recover/return to preopera-
tive ability in activities of daily living; 3. nutrient and fluid intake; 4. length 
of hospital stay. 

Study II 
The primary aim was to investigate whether the biochemical markers S-IGF-
1, S-Transthyretin and S-Albumin were affected by patients’ energy intake. 
The secondary aim was to study whether the biochemical markers were use-
ful in predicting postoperative complications. 

Study III 
The aim was to investigate whether cranberry capsules given pre- and post-
operatively are useful in preventing hospital-acquired UTIs in female pa-
tients with hip fracture and urinary catheter.  

Study IV 
The aim was to describe how a group of elderly hip-fracture patients experi-
enced their involvement in the nursing care they received in the orthopaedics 
ward. 
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Methods 

Design  
To answer the overall aim, different study designs were used. Studies I and 
II were intervention studies with a quasi-experimental design, with interven-
tion and comparison groups. Study III was a randomised, double-blind, pla-
cebo-controlled trial with intervention and control groups. Study IV took a 
qualitative approach. An overview of study designs is presented in Table 1. 

Table 1. Overview of studies I-IV. 

Study  Design  Sample Data collection Data analysis 

I Quasi-experimental
Patients with hip 
fracture n=100

Clinical report 
form

Parametric and 
non-parametric 
statistics  

II Quasi-experimental
Patients with hip 
fracture n=91

Clinical report 
form, blood 
samples

Parametric and 
non-parametric 
statistics

III 
Randomised Controlled 
Trial 

Female patients 
with hip fracture 
n=215

Clinical report 
form, urine 
specimens

Parametric and 
non-parametric 
statistics

IV Descriptive  Patients with hip 
fracture n=16

Interview Systematic text 
condensation 

Setting for studies I-IV 
The research studies were performed in the orthopaedic department at a large 
Swedish university hospital. Data collection for Studies I and II was per-
formed on one trauma orthopaedic ward with 23 beds. For Studies III and 
IV, patients were included from two orthopaedic trauma wards, with 23 and 
17 beds, respectively. Each year, nearly 500 patients with hip-fracture have 
surgery at the hospital participating in this research.  

When patients have sustained a hip fracture, they usually arrive at the emer-
gency department by ambulance. In the ambulance, patients receives pain 
medication and the affected leg is stabilized with a pillow. At the emergency 
department, patients are seen by a doctor, who performs an examination and 
orders pain management measures, often a femoral peripheral nerve block. 
An RN informs patients about what has happened and what will happen. The 
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RN also asks patients whether they are in pain, as well as several questions 
about nutrition and elimination. The RN also scan patients’ bladders to en-
sure that they do not require intermittent catheterisation. The RN also takes 
venous blood samples, ensures that patients’ nutritional and elimination 
needs are fulfilled, inspects patients’ skin and performs an electrocardio-
gram. The patients’ fractured hip is x-rayed, and from the radiology depart-
ment, patients are transferred directly to the orthopaedic ward. At the ward, 
patients are prepared and optimised for surgery by the RN, AN and physi-
cian in charge.  

The goal is that all patients with hip fracture undergo surgery within 24 
hours of admission to hospital. The mobilisation process starts the first post-
operative day. The postoperative hospital stay for a patient in an orthopaedic 
trauma ward is on average eight days, followed by discharge to the patient’s 
home, to a rehabilitation ward or to a nursing home.  

The RN is responsible for the nursing care: assessing, planning, implement-
ing and evaluating the care plan, as well as for medication administration. 
Important in the nursing process is performing risk assessments, and imple-
menting interventions to prevent common AEs (e.g. PU, malnutrition, falls, 
infections). The RN should also coordinate the team involved in patient care 
and ensure that patients receive the best care possible. When caring for pa-
tients with hip fracture, teamwork is important. The AN is responsible for 
tasks such as showering patients upon arrival and ensuring that beds are 
clean. The orthopaedic surgeon has overall medical responsibility for the 
patient, e.g. prescribes medications and performs the surgery. The physio-
therapist and the occupational therapist focus on patients’ rehabilitation. The 
physiotherapist focuses on physical training with patients, while the occupa-
tional therapist focuses on participation in activities of daily living. Dieti-
cians are consulted when patients support from this competency.   

Study I 
Participants  
The 100 patients with hip fracture in study I were enrolled consecutively 
from September 2005 until October 2006. The first 50 patients formed the 
comparison group, while the second 50 made up the intervention group. To 
achieve a significant and clinically relevant difference, 50 patients in each 
group were needed, with a significance level of 0,05, power 0,80 and effect 
size medium large (98).  Exclusion criteria comprised patients in need of 
dialysis, patients with kidney disease requiring protein-reduced food or fluid 
restrictions, and patients with severe liver disease. Of the patients enrolled in 
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the study, 71 were women and 29 men; their mean age was 81 years. At 
admission to the ward, all eligible patients were given oral and written in-
formation about the study and were asked to participate. 

Intervention  
The intervention group received nutritional supplements according to new 
nutritional guidelines (Table 2). The guidelines were developed by a multi-
disciplinary team consisting of a nurse, a dietician, an anaesthesiologist, and 
an orthopaedic surgeon with a special interest in and knowledge of nutrition. 
The guidelines reflected the latest research. The energy need (30 kcal/kg) 
was calculated for each patient and a specific energy intake goal was set for 
each day (99, 100). Fluid and energy intake were calculated for five days 
postoperatively. If the nutritional goal was not reached, additional interven-
tions were performed according to guidelines, including intravenous fluids 
and tube feeding, if necessary. 

The comparison group received regular nutritional support (Table 2), but no 
written guidelines were followed. After surgery, each patient’s fluid intake 
was assessed and, if it was found to be inadequate, the patient might or 
might not receive an infusion (5% glucose 1000 ml), depending on the phy-
sician’s or nurse’s knowledge and discretion. No protocol was established 
for nasogastric tube feeding.  

Table 2. Daily nutritional intake according to hospital standards and the nutritional 
guidelines. Differences in possible caloric intake between hospital standards and the 
new nutritional guidelines. 

Comparison  group,  

hospital standard 

 

Kcal 
Intervention group, nutritional 
guideline 

 
Kcal 

Preoperative    Preoperative  
50 mg/ml glucose infusion  

(1x 1 000 ml) 
200   50 mg/ml glucose infusion  

 (3x 1 000 ml)
   600 

 

 
  Preoperative carbohydrate drink    
 (4 x 200 ml)  1 000 

Total preoperative   200 Total preoperative 1 600 

Postoperative   Postoperative  

Breakfast, lunch, dessert and 

dinner 

1 090 Breakfast, lunch, dessert and  

dinner 

1 090 

  Nutritional supplement drink:  

(2x 200 ml, 1x 120 ml) 

  900 

Total postoperative 1 090 Total postoperative 1 990 
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Data collection 
The RN and AN working in the ward received 30 minutes of education on 
how to perform the study assessments. Assessments were performed at ad-
mission and five days postoperatively by the author or the RN or AN on the 
ward (Table 3). From admission until five days postoperatively, each pa-
tient’s nutrient and fluid intake were assessed. 

 Table 3. Assessments, Study I.  

 Admission Postop day 5 

Risk of PU X X
PU classification X X
Weight X X
Infections  X X
Cognitive ability X X
Walking assistance X X
Functional ability X X 

 

Risk of pressure ulcer  
The Modified Norton Scale (MNS) was used to identify patients at risk for 
developing PUs. The MNS contains subscales on mental condition, activity, 
mobility, food intake, fluid intake, incontinence and general physical condi-
tion on a four-grade scale, whereby 1 indicates complete lack of function and 
4 indicates normal function. Patients with a score of ≤20 are considered to be 
at risk for developing PUs (101). The majority of at-risk patients are identi-
fied with the MNS (102, 103). 

Pressure ulcer classification 
Patients’ skin was examined for PUs. The category of a PU was determined 
using an international classification system: 
Category 1. Non-blanchable erythema. 
Category 2. Partial thickness skin loss involving epidermis, dermis, or both. 
Category 3. Full thickness skin loss. Subcutaneous fat may be visible but 
bone, tendon or muscle is not exposed. 
Category 4. Full thickness tissue loss with exposed bone, tendon or muscle. 
Necrotic ulcer was classified as Category 4 (104). The pressure ulcer card 
was used when categorizing the pressure ulcers (105). 

Weight 
Weight was measured with the patient sitting, wearing light clothes and 
shoes, on the morning of the first postoperative day and five days postopera-
tively, measured in kilograms to one decimal place. 
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Infections 
The medical record was audited for evidence of hospital-acquired infection, 
i.e., a positive bacterial culture or an x-ray-confirmed pneumonia.  

Cognitive ability  
Patients’ mental status was assessed using the Short Portable Mental Status 
Questionnaire (SPMSQ). The SPMSQ contains ten questions. The maximum 
score is 10, with a low score indicating low cognition (106). The questions 
include, for example, the Prime Minister’s name, what day it is, and how old 
the patient is. The SPMSQ gives nurses an objective view of patients’ cogni-
tive ability and is simple and easy to use. The SPMSQ is a validated scale 
and has good interrater reliability (107, 108).    

Walking assistance 
Patients were asked about their need for walking assistance prior to the frac-
ture being sustained. The different walking-assistance levels used and as-
sessed included no walking assistance, one crutch, two crutches, a walker, a 
walking frame or a wheelchair.   

Functional ability 
The Katz index was used to assess functional ability. Upon arrival to the 
ward, a nurse asked about patients’ prefracture functional ability. The index 
includes dressing, bath, toileting, transfer, continence and feeding activities. 
The index has three different levels, graded 1 to 3. Level 1 means patients 
needed no help performing the activity, Level 2 means they needed assis-
tance to perform the activity, and Level 3 means they were not able to per-
form the activity on their own (109). If patients could not say, relatives or 
nurses were asked. The Katz index was developed to assist with rehabilita-
tion by helping assess whether a patient had progressed (109). 

Data analysis 
For descriptive purposes, mean values, standard deviations, ranges, medians, 
interquartile ranges and percentages were used. For comparison between 
groups, a student’s t-test was used for continuous variables (e.g., weight, ml, 
kcal, years and length of stay), and a chi-squared test was used for dichoto-
mous variables (e.g., PU yes/no, infection yes/no, fracture type, type of sur-
gery, infections and gender). The Mann-Whitney U-test and Wilcoxon 
Signed Rank Test were used for non-parametric analysis (e.g., SPMSQ, PU 
grade, MNS, Katz and walking assistance). For comparison within the 
groups, a paired sample t-test was used for parametric data (e.g., kg,). A 
logistic regression was conducted. The outcome measure was the presence of 
PUs (Category 1-4) five days postoperatively. The presence of PUs at ad-
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mission, preoperative length of stay, nutritional intervention and weight at 
admission were used as covariates in the model. The logistic regression is 
presented with 95% confidence intervals. Significance level p < 0.05 was 
used. Not all analyses are shown in this document. 

Study II 
Participants  
Study II enrolled 88 of the patients from Study I. Nine patients were lost to 
follow-up because they left the ward earlier than four days postoperative, or 
the blood samples were not taken. Because of the short half-life time of the 
biochemical markers, the blood samples had to be taken on day four or five 
postoperatively. The comparison group consisted of 46 patients, 31 women 
and 15 men. The intervention group consisted of 42 patients, 31 women and 
11 men. The mean age for both groups was 81 years.  

Intervention 
Intervention was the same as in Study I. 

Data collection 
Venous blood samples were taken at admission to the ward and five days 
postoperatively by the author or an RN at the ward to measure the levels of 
S-Albumin, S-Transthyretin and S-IGF-1. S-CRP was also analyzed to elu-
cidate how inflammation affects the nutritional biochemical markers. Bio-
chemical analyses were performed at the Department of Clinical Chemistry 
at Uppsala University hospital. The samples were kept frozen until analysis 
by established routine methods at the laboratory.  

S-Albumin <35 g/L was interpreted as moderate malnutrition and S-Albumin 
<30 g/L was interpreted as severe malnutrition. S-IGF-1 <55 µg/L was inter-
preted as moderate malnutrition. S-Transthyretin <170 mg/L was interpreted 
as moderate malnutrition. S-CRP was used to evaluate the acute-phase re-
sponse following the fracture event and the surgical procedure. 

Each patient’s nutrient and fluid intake was assessed daily from admission 
until five days postoperatively. PU classification and hospital-acquired infec-
tions were assessed as in Study I. 
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Data analysis 
For descriptive statistics, comparisons between groups and non-parametric 
analysis, see Study I. For comparison within the groups, a paired sample t-
test was used for parametric data (e.g., kg, g/l, mg/l and µg/L). Significance 
level p < 0.05 was used.   

Study III 
Participants  
In Study III, 227 consecutive female patients with hip fracture were enrolled. 
The mean age for the patients was 82.9 years. The enrolment period started 
in July 2009 and ended in May 2013. Eligible participants were female pa-
tients with a hip fracture over 60 years of age who signed an informed con-
sent at admittance to the orthopaedic ward. Exclusion criteria were: presence 
of a permanent indwelling urinary catheter, warfarin treatment, kidney dis-
ease treated with dialysis or protein-reduced food, severe liver disease, high 
alcohol intake, on-going UTI under treatment, antibiotic treatment upon 
arrival to the ward, or a general state of health making it unethical to ask for 
participation. A calculation was performed to estimate the sample size need-
ed in this study. It was based on a pilot study with 23 patients with hip frac-
ture at the orthopaedic ward; five days postoperatively 50 % of the patients 
had a positive urine culture. With 80 % probability to detect a 20 % reduc-
tion in UTIs using a significance level of 0,05, 100 patients in each group 
were needed. A drop-out rate of 20 % was expected; thus, the sample size 
was increased by 25 %, for a total of 250 patients, with 125 in each group. 
Patients were enrolled from 090701 until 091113, 100316-100623 and from 
100906 until 120524. The study was closed for two periods because of 
summer vacation and organizational changes in the department. 

There were some problems with study protocol adherence; as a result, the 
study population was sought to be expanded. Unfortunately, the study was 
closed when 227 patients were enrolled, because at that point best-before 
date of the capsules had passed and it was not possible to obtain an equiva-
lent product. Of the patients who were enrolled, 94 were excluded from the 
final analysis because they did not adhere to the study protocol. 

Intervention  
Each patient received two capsules three times a day from admission until 
five days postoperatively. Each capsule contained 550 mg of cranberry pow-
der (NurtiCran®90) or placebo powder. The cranberry capsule contained 4.2 
mg of the active ingredient PAC. The daily dose was 25.2 mg of the active 
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ingredient. At admission, patients answered the questionnaires and received 
the first two capsules, at least 30 minutes before receiving the UTC and the 
first urinary specimen was taken. Two days postoperatively, the UTC was 
removed. The capsules were prescribed in the electronic health record by a 
physician, and the RN administered the capsules to patients and documented 
it in the electronic health record.  

Endpoint 
The primary endpoint in the study was a positive urinary culture at day five 
or 14 among patients with sterile urine at admission. A positive urinary cul-
ture was defined as growth of a single organism, urine pathogen (primary or 
secondary) of greater than 104 cfu/ml urine specimen (110).  

The secondary endpoints were clinical symptoms of UTI (e.g., increased 
body temperature, frequency of passing urine, pain when urinating) and 
health-related quality of life by measuring health status, mobility, self-care, 
usual activities, pain/discomfort and anxiety/depression.  

Data collection  
Data were collected at arrival to the ward and at days two, five and 14 post-
operatively (Table 4). At all three postoperative assessments, the electronic 
health record was audited for AEs. Fluid intake was also measured at admit-
tance until five days postoperatively. Data were collected by the author, a 
study nurse or a nurse at the ward.  

 

Table 4. Data collection, Study III. 

Assessment Admittance  Postop day 2 Postop day 5 Postop day 14 

Urine culture X X X 

Cognitive ability X
Health-related 
quality of life X X X 
UTI Symptoms  X X X 
AE X X X X 

Urine culture  
Urine samples were collected for bacterial analysis -- type of bacteria and 
amount. Analyses were performed at the Department of Clinical Microbiol-
ogy at Uppsala University hospital in Sweden.  

How bacteriuria is diagnosed depends on the patient, the sampling method 
and the bacteria type. In this study, only women were enrolled and the urine 
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was collected either mid-stream urine or through the catheter if the patient 
still had a catheter in place.  

Cognitive ability  
Assessed with SPMSQ, as in Study I. 

Health-related quality of life 
EuroQol-5D (EQ-5D) is a standardized instrument for use as a measure of 
health-related quality of life. Applicable to a wide range of health conditions 
and treatments, it provides a simple descriptive profile and a single index 
value for health status. It is cognitively simple, taking only a few minutes to 
complete. The instrument includes questions about mobility, self-care, usual 
activities, pain/discomfort and anxiety/depression. Each dimension has three 
levels: no problems, some problems and extreme problems (111).  

UTI Symptoms  
A study-specific questionnaire was developed to collect and record patients’ 
UTI symptoms. Patients were asked about increased body temperature, 
whether they needed to urinate frequently and whether they felt pain when 
urinating.  

Data analysis 
All data was monitored by an external expert according to Good Clinical 
Practice (45). 

An intention to treat (ITT) analysis was performed including all randomised 
patients. The effect of the intervention was analysed both for the ITT popula-
tion and among the per protocol (PP) population; it included patients who 
had taken more than 80 % of the capsules and had a pre- and at least one 
postoperative urine culture. The effect was analysed in the ITT population to 
avoid selection bias. AEs were measured in the ITT population.  

Statistical analysis for descriptive purposes was performed as in Study I.  
The three levels in EQ-5D were divided into a dichotomous variable; prob-
lems or no problems (112). For comparison between groups, a student’s t-
test was used for continuous variables (e.g. ml, age, hours with catheter and 
length of stay) and a chi-squared test was used for dichotomous variables 
(e.g., gender, positive urine culture yes/no). A significance level of p < 0,05 
was used. 
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Study IV 
Participants   
The participants in study IV were patients with hip fracture admitted to one 
of the two selected wards at a university hospital in Sweden. A total of 16 
patients were asked to participate between December 2011 and May 2012, 
and all accepted. The group of interviewed patients with hip fracture consist-
ed of 13 women and 3 men; their mean age was 78 years (range of 65-92 
years).  

Qualitative interviews  
Data were collected through interviews with patients. The interviews were 
performed approximately 14 days after surgery, a time when patients typical-
ly have recovered physically from surgery but still have a clear recollection 
of what happened during their stay on the ward. The interviews were con-
ducted while patients were still at the orthopaedic ward (n=2), were at the 
rehabilitation ward (n=11) or were at home (n=3). When interviewing pa-
tients at hospital, interviews took place in a conference room outside the 
ward. An interview guide with open-ended questions was used. First, pa-
tients were asked about what happened when they fractured their hip. As the 
main question, patients were asked to describe their nursing care experience, 
for example rising from bed the first day after surgery or going to the toilet. 
Probing questions were used throughout the interviews, which lasted be-
tween 20 and 75 minutes. The interviews were recorded and transcribed 
verbatim. 

Data analysis 
Systematic Text Condensation (STC) according to Malterud (113) was used 
to analyse data. The method is inspired by Giorgis phenomenological analy-
sis. STC is a descriptive approach, presenting the experiences of the partici-
pants as expressed by them, rather than exploring possible underlying mean-
ing of what was said. STC requires that researchers have sufficiently identi-
fied their preconceptions, so that bracketing can be imposed during various 
steps of the analysis (113).  

The analysis was started by the first author (A-KG) reading through all the 
interviews to identify preliminary themes. Relevant text units from all inter-
views were sorted under headings representing these themes. For each 
theme, sub-themes were created, further structuring the text units placed 
under each heading. The themes and sub-themes were discussed by the au-
thors, and then reformulated and reconstructed until consensus was reached. 
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The sub-themes were only used as a tool during analysis and were not in-
cluded in the presentation. To illustrate each theme, quotes from the inter-
views were chosen. The steps of analysis described so far constitute a pro-
cess of decontextualisation. The next step was recontextualisation, when all 
the interview texts were reread with the themes in mind. The themes were 
then reformulated and, finally, more quotes were added.  

The first author and interviewer (A-KG) is an RN with 9 years of experience 
in the care of orthopaedic patients. However, she had not worked clinically 
on the orthopaedics ward for three years before the present study. The sec-
ond author (JL) is a consultant anaesthetist with experience in the area quali-
tative research. The third author (LG) is a registered nurse and professor in 
nursing science with expertise in quality improvement. The second and third 
authors have significant experience in working with patients with hip frac-
ture.   

Ethical considerations 
All studies were approved by the regional Ethical Review Board in Uppsala 
(Reg No 2005:150, 2007:287, 2011:346). Study III was also approved by the 
Medical Products Agency, EudraCT number: 2008-002390-13. The studies 
were performed in accordance with the Declaration of Helsinki (114). Each 
patient received verbal and written information about the study and signed 
an informed consent at the time of study inclusion. If the patients were una-
ble to fully understand the information, a relative was given the information 
and as a proxy asked about the patient’s participation (except for Study IV). 
The recommendations for research ethics in Sweden were followed (115). 
The participants had the right to withdraw from the studies at any time. All 
data were handled confidentially, and presentation of data has been made in 
such way that no single participant can be identified. All data were labelled 
with code numbers to ensure confidentiality.  

It is always a delicate matter to ask patients to participate in a research study. 
When involving patients with a hip fracture it is particularly challenging, 
because patients were to be enrolled in the studies before surgery (Studies I-
III). Therefore, the nurse had to ask patients to participate upon their arrival 
to the ward. Patients thus had to make a decision during a time when they 
were affected by acute illness and in a very stressful situation. The nurse 
who asked patients to participate in the study was the same nurse on whom 
patients would rely to receive good care while at the ward. The nurses were 
clear to patients that their decision to participate or not would not influence 
the care given.  
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Furthermore, patients with cognitive impairment were asked to participate in 
Studies I-III. About one-third of the patients admitted to hospital for hip 
fracture have a diagnosis of dementia (116). In a systematic review compris-
ing 72 trials, including patients with hip fracture, only 20 % of the trials in-
cluded patients with dementia or cognitive impairment (117). It is important 
to include these patients, as they are more sensitive and vulnerable to AEs 
and constitute a large part of the patient group. In such cases, a relative was 
informed about the study and asked to give informed consent on the patient’s 
behalf.  

Patients asked to participate in Study III were also informed that if they did 
not participate in the study, they would get an indwelling UTC according to 
routine standards at the orthopaedic department.  

Patients in Study IV were asked by the author to participate in the interview 
study about a week after surgery. They were still in hospital when they were 
asked to participate, and there could be a risk of feeling pressured to partici-
pate. However, the author wore non-clinical clothing and presented herself 
as a doctoral student when talking with patients to mitigate this risk.  

The patients who participated in these studies were at no time at risk. How-
ever, the research results may improve the care received by patients in the 
future.  
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Results  

Study I 
Two-thirds of the 100 patients included in the study were female. They had a 
mean age of 81 years, and the time in hospital before surgery was approxi-
mately 24 hours. Upon arrival to the ward, no significant differences were 
observed between the intervention and comparison groups regarding age, 
gender, preoperative time, cognitive ability, risk for PU, presence of PU, 
infections, walking ability or walking assistance. The only difference ob-
served was weight; the weight for the intervention group was significantly 
higher 68.5kg vs. 62.6 kg (p = 0.048). There were no significant differences 
between the groups regarding the type of surgery performed. During the first 
three postoperative days, the patients in the intervention group received sig-
nificantly more calories and fluids than the patients in the comparison group. 
This shows compliance with the study protocol.  

Significantly fewer patients in the intervention group (18.0%) had PUs five 
days postoperatively compared with those in the comparison group (36.0%) 
(χ2 = 4.1, df = 1, p = 0.043) (Table 5). The patients in the intervention group 
who had developed PUs had one (mean) ulcer each; in the comparison 
group, patients with an ulcer had developed 1.4 (mean) ulcers each. The 
incidence, i.e. the patients who had developed PUs during the hospital stay, 
was calculated to be 28% (14 of 46) in the control group and 18% (9 of 47) 
in the intervention group.  

Five days postoperatively, 8.7% (n=4) in the intervention group and 18.0% 
(n=8) of the patients in the comparison group had a hospital-acquired infec-
tion, a difference that did not reach a level of significance (Table 5).   

In terms of weight, there was still a significant difference observed between 
the groups five days postoperatively. However, no significant differences 
were detected statistically within the groups from arrival until five days 
postoperatively using a paired sample t-test (control group; p = 0.286, inter-
vention group; p = 0.077).  
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Table 5. Pressure ulcers and hospital-acquired infections at arrival and five days 
postoperatively, n=50 in each group. 

 Arrival to the ward Five days postoperatively 

 
Comparison 
group

Intervention 
group

Comparison 
group

Intervention 
group

Pressure ulcer 
Category 1 2 2 6 3
Category 2 2 1 12 6
Total  4 3 18 9
Hospital-acquired infections
UTI 3 1 6 3
Wound infection 0 0 2 0
Pneumonia 0 0 0 1
Total  3 1 8 4 

Five days postoperatively, no significant differences were found in terms of 
mental status, risk of PU or nosocomial infections. The risk of PUs de-
creased equally in both groups and the scores for functional ability and walk-
ing assistance increased equally for both groups. No significant differences 
were found.  

The median postoperative length of stay was seven days (IQR 4) in the in-
tervention group and nine days (IQR 8) in the comparison group (p = 0.137).  

The presence of PUs at admission, preoperative length of stay and not re-
ceiving the nutritional intervention were predictors of PU development, ac-
cording to the results of the logistic regression (χ2 = 24.56, df = 4, p < 
0.001). If a patient had PUs at admission, there was an increased risk of 30 
times of developing PUs during their hospital stay. The patient’s weight at 
admission had no effect on the development of PUs. 

Study II 
The intervention group had significantly higher postoperative energy intake 
than that in the control group; for example, 1600 kcal versus 841 kcal post-
operative day three.  

S-IGF-1 decreased significantly (p<0.001) between admission and five days 
postoperatively in the comparison group, while there were no significant 
differences in the intervention group (p=0.269). Within both groups, S-
Albumin and S-Transthyretin decreased significantly and S-CRP increased 
significantly. Non-malnourished and malnourished (moderate and severe) 
patients identified by the different nutritional biochemical markers are 
shown in Table 6.   
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In the comparison group, postoperative complications were found in 21 
(46%) patients. Sixteen patients developed PUs, seven patients had hospital-
acquired infections, and two patients had both. In the intervention group, 
postoperative complications were found in 13 (31%) patients, nine patients 
with PUs and four patients with hospital-acquired infections.  

 

Table 6. Results of the different nutritional biochemical markers at admission and 
five days postoperatively, divided into non-malnourished and malnourished.  

 Arrival to the ward Five days postoperatively 

 Comparison 
group

Intervention 
group

Comparison 
group

Intervention 
group 

Albumin  n (%) n (%) n (%) n (%) 
Non-
malnourished 

35 (88) 30 (67) 3 (7) 8 (17) 

Malnourished1 5 (12) 15 (33) 38 (93) 38 (83) 
Transthyretin   
Non-
malnourished 

28 (67) 31 (69) 11 (26) 14 (30) 

Malnourished2  14 (33) 14 (31) 31 (74) 32 (70) 
IGF-1  
Non-
malnourished 

35 (83) 35 (78) 22 (52) 32 (70) 

Malnourished3 7 (17) 10 (22) 20 (48) 14 (30) 
1<35 g/L 2<170 mg/L 3<55 µg/L 

At admission to the ward, there were no significant differences between the 
group of patients who developed a postoperative complication and the ones 
who did not in terms of the three nutritional biochemical markers S-
Albumin, S-Transthyretin and S-IGF-1. The mean postoperative length of 
stay was 10.5 days (SD 5.3) in the comparison group and 7.9 days (SD 4.3) 
in the intervention group, p=0.014. 

Study III 
A total of 227 female patients with hip fracture were randomised (ITT popu-
lation). Figure 1 shows the study flow diagram. Included in the per-protocol 
(PP) analysis were patients who had taken ≥ 80 % of the capsules and had 
had the preoperative and at least one postoperative urine culture. The PP 
population included 133 patients, 59 (52% of the randomized patients) in the 
placebo group and 74 (65% of the randomized patients) in the cranberry 
group. In total, 94 (41 %) patients out of 227 had not taken ≥80 % of the 
capsules or submitted a successfully cultured urine sample at follow-up.  



36 

 
Figure 1. Flow diagram, Study III. 

 

Table 7. Baseline characteristics for the ITT population.   

Characteristics  n Placebo group  n Cranberry group  p-value 

Age; mean (SD) 114 86,2 (8,9) 113 83,1 (8,6) 0,667a 
BMI , mean (SD) 93 24,4 (4,8)  102 23,1 (4,0) 0,038 a 
SPMSQ, mean (SD) 91 7,59 (3,0)  92 7,26 (3,4) 9 0,814b 
UTI last 12 months, n 114 19  113 26  0,382c 

Positive urine culture at admit-
tance, n 

103 31  105 33 0.835a 

Fracture type 114 113
Trochanteric fracture, n 58 54 0,739c 
Cervical fracture, n 51 52
Symptoms of UTI at admittance  

High temperature, n 114 4 113 6 0,586c 

Urgency, n 114 22 113 21 0,895c 

Pain when urinating, n 114 4 113 7 0,329c 
aStudents t-test bMann Whitney U test cChi square test 

Assessed for eligibility (n=623  ) 

Excluded  (n= 396  ) 
♦   Not meeting inclusion criteria (n=195  ) 
♦   Declined to participate (n=48  ) 
♦   Other reasons (n=153  ) 

Analysed  (n=74  ) 
♦ Excluded from analysis (taken <80% of the 
capsules and lacked pre- or postoperative 
culture) (n=34  ) 

Lost to follow-up (n= 4 ) 
Wrongly included: 4 
 

Allocated to intervention cranberry (n=113 ) 
♦ Received allocated intervention (n=112  ) 
♦ Did not receive allocated intervention (n= 1 )  
 Patient’s decision (vomiting).  

Lost to follow-up (n= 4 ) 
Wrongly included: 4 
 

Allocated to intervention placebo (n= 114 ) 
♦ Received allocated intervention (n=112 ) 
♦ Did not receive allocated intervention (n= 2 ) 

Wrongly included: 1. Patient’s decision:1 
(refused to take the capsules) 

Analysed  (n=59  ) 
♦ Excluded from analysis (taken <80% of the 
capsules and lacked pre- or postoperative 
culture) (n=49  ) 

Allocation

PP Analysis

Follow-Up

Randomized (n= 227 ) 

Enrollment
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The baseline characteristics for the ITT population are shown in Table 7. 
The baseline characteristics did not differ between the groups in the PP pop-
ulation or between the PP population and the group of patients excluded 
from the PP analysis (data not shown). The BMI differed between the groups 
in the ITT population. Regarding UTI symptoms, 49 patients experienced 
symptoms; 25 patients in the placebo group and 24 in the cranberry group. 
Of the patients with symptoms, 11 had urgency and pain, and two had ur-
gency, pain and a high temperature. 

At baseline, about 30 % of the patients in the ITT population had a positive 
urine culture. The change over time for five and 14 days postoperatively is 
shown in Table 8. The most common bacterium at baseline was E. coli, 
which colonised 49 of 64 (77%) patients. The same was true at days five and 
14, when 70% and 64 % were colonised with E coli, respectively.  

To evaluate the preventative effect of cranberry capsules only the patients 
with a hospital-acquired UTI were analysed; patients with a positive urine 
culture at admission were excluded. There were no differences between the 
groups in the ITT or the PP populations, Table 8. As antibiotic treatment 
strongly influences the result of the urinary cultures, an analysis of the PP 
population excluded all patients who were treated with antibiotics other than 
as prophylaxis. No differences were seen between the groups at five or 14 
days postoperatively, Table 8. 

Table 8. Positive urine cultures in placebo and control group, n (%).  

 Placebo group Cranberry group p-value, RR, 95% CI 

Positive urine culture  

Admittance to the ward ITT 31 of 103 (30) 33 of 105 (31) 0.835, 1.019, 0.591-1.222 

5 days postop ITT 29 of 72 (40) 32 of 82 (39) 0.874, 0.979, 0.758-1.266 
14 days postoperatively ITT 24 of 70 (34) 25 of 71 (35) 0.908, 1.014, 0.797-1.291 
Hospital acquired UTI
5 days postoperatively ITT 15 of 44 (34) 14 of 53 (26) 0.411, 0.896, 0.686-1-170 
14 days postoperatively ITT 10 of 43 (23) 12 of 49 (24) 0.890, 0.969, 0.623-1.506 
5 days postoperatively PP 13 of 34 (38) 11 of 46 (24) 0.167, 0.812, 0.595-1.107 
14 days postoperatively PP 9 of 33 (27) 9 of 37 (24) 0.778, 0.961, 0.728-1.268 
Hospital-acquired UTI no extra antibiotics
5 days postoperatively PP 12 of 33 (36) 9 of 41 (22) 0.172, 0.815, 0.601-1.106 
14 days postoperatively PP 8 of 30 (27) 5 of 27 (19) 0.464, 0.900, 0.680-1.191 

The potential effect of cranberry capsules on the occurrence of any acquired 
bacteriuria, i.e., the proportion of patients with sterile urine at admittance 
and a positive culture at either day five or day 14 postoperatively, was inves-
tigated. Of the patients in the PP population, 16 of 38 (42%) patients in the 
placebo group and 18 of 51 (35%) patients in the cranberry group presented 
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a positive urine culture at either five or 14 days postoperatively (p=0.513, 
RR 0.895, CI 0.638-1.255). Excluding patients who were treated with antibi-
otics other than perioperative prophylaxis, 14 of 34 patients (41%) in the 
placebo group and nine of 37 patients (24%) in the cranberry group had a 
hospital-acquired positive urine culture at either five or 14 days postopera-
tively (p=0.130; 0.777; 95% CI 0.556.1.087).  

The patients were asked about clinical UTI symptoms. Five days postopera-
tively, eight of the 61 patients with a positive culture reported an urgency to 
urinate; seven of them had received cranberry capsules (p=0.018 RR 0.143; 
95% CI 0.019-1.057). This was the only statistically significant difference 
between the groups at any point during the study.   

In the ITT analysis, no significant differences between the groups regarding 
health-related quality of life (EQ5D) were observed at any time point. In the 
PP population, the only difference between the groups was in the anxie-
ty/depression dimension. At arrival to the ward, 53% (n=31) of patients in 
the placebo group reported moderate or extreme anxiety/depression com-
pared to 24% (n=17) in the cranberry group (p=0.001). At five days postop-
eratively, there were no differences between the groups. At 14 days postop-
eratively, 55 % (n=29) of patients in the placebo group and 33 % (n=21) of 
patients in the cranberry group reported moderate or extreme anxie-
ty/depression (p=0.019).  

Analyses were performed to determine whether sustaining a hospital-
acquired positive urine culture influenced patients’ health-related quality of 
life, regardless of treatment group. Among patients in the ITT population 
who presented a positive urine culture during the study period, 25 of 35 
(71%) of them reported moderate or extreme anxiety/depression at postoper-
ative day five, compared to 26 of 65 (40%) of patients with a negative urine 
culture (p=0.003). At 14 days postoperative, there were no differences be-
tween the groups. 

There was a difference in the registered amount of total fluid intake at the 
day of surgery, in both the ITT and the PP populations, Table 9. There were 
no significant differences between the groups regarding time to surgery or 
the number of hours with UTC in place. No differences were observed be-
tween the groups in the type or dose of perioperative antibiotic prophylaxis. 
Most patients received Cloxacilline. Nor were differences observed between 
the groups regarding the antibiotics taken from time of surgery until day five 
and from day six until day 14, all postoperatively. The most common antibi-
otic prescribed to patients during the study period was Pivmecillinam for 
UTI. All results are shown in Table 9.  
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Table 9. Potential confounding factors for placebo and cranberry groups in both 
ITT and PP populations.  

 ITT population  PP population  

 
Placebo 
group 

Cranberry 
group 

p-value Placebo 
group 

Cranberry 
group 

p-value 
 

 n=113 n=114 n=59 n=74  
Time to surgery 
hh (SD) 58(16) 27 (17) 0.663 a 29 (18) 26 (16) 0.262a 
Time with UTC 76 (39) 79 (33) 0.642 a 74 (38) 75 (60) 0.897 a 
Perioperative antibiotics  
 n=110 n=108 n=59 n=74  
Cloxacilline 2g 67 78 0.180 40 55 0.248 
Cefuroxime 1,5 39 24 18 15  
Antibiotics prescribed during the study  
 n=106 n=105 n=59 n=74  
Pivmecillinam 
200mg 10 10 8 14  
Daily total fluid intake, ml  
Day of surgery  2156 (1164) 1856 (1083) 0.046 a 2542 (827) 2059 (839) 0.001a 
Postop day 1 1498 (970) 1426 (850) 0.552 a 1733 (926) 1609 (745) 0.394 a 
a Students t-test 

There were no differences between the two groups in the number of detected 
AEs (51 in the placebo group, 45 in the cranberry group). The most frequent 
AE reported in the study was the occurrence of UTIs, affecting ten patients 
in the placebo group and 16 patients in the cranberry group. Renal failure 
was the second most common AE. Six patients in the placebo group and four 
in the cranberry group were diagnosed with renal failure. Three patients died 
during the study, one in the placebo group and two in the cranberry group.  

Study IV 
The analysis of the interviews resulted in six themes. 

Patients suffer considerable, sometimes unbearable pain, which can 
hinder rehabilitation.  
According to the patients, they were told by nurses that they had to cope 
with pain in order to get well.  Some patients reported that they did not re-
ceive any pain relief. Patients described terrible pain during the first few 
days after surgery, which made it difficult for them to cooperate with the 
nurses. Patients were afraid of the pain, but thought they had to accept it, 
even though they did not know how to cope with it. Patients described not 
even wanting to go to the bathroom.   
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Patients are at the mercy of the staff and cannot even decide when to go 
and relieve themselves.  
Patients reported that there was a lot of waiting, especially when they wanted 
to go to the toilet. First, after ringing for help, they had to wait in bed until 
someone arrived; then, after they were done in the bathroom, they had to 
wait again. Sitting there, they found it difficult to know how much time had 
passed.  

Patients feel abandoned in an organisation that seems disorganised. 
They are often confronted with facts about their care without having 
been involved in the planning.  
Patients feel as if they are pawns in a game. They are transferred to different 
wards within the hospital and to other units in the county without being in-
formed in advance or taking part in the planning. Patients see a chaotic and 
poorly functioning organisation on the orthopaedics wards. They experience 
their healthcare as a mix of highly specialised medical care and ineffective 
and messy organisation. 

Patients often feel that they aren’t valued, and are treated accordingly.  
Patients have to fall in line as the staff decides what should be done and 
how. Staff simply performed their tasks without involving the patient in any 
way. Should healthcare professionals make a mistake, they did not apologise 
to the patient. Patients also experienced that when they were in hospital, they 
had to follow the ward routines, no matter what they may personally have 
wanted. They had to stand in line and did not necessarily get the time to do 
things in their own way and at their own pace. This often resulted in more 
pain for the patients. Patients also felt that they were not wanted on the ward 
as soon as they were formally discharged, although they had not left yet. 
Patients stated that the nurses acted like they did not care about them, as if 
the patients were no one with a right to say anything about anything.  

Fellow patients, for better or worse: They interfere with your sleep or 
disturb your peace and quiet, but they can also make you feel calm and 
happy.  
Patients described how their fellow patients screamed in pain, like children, 
when healthcare professionals worked with them. In addition, the nurses 
would disturb patients by moving in a new patient in the middle of the night, 
or performing bedside nursing care in the room, preventing other patients 
from sleeping. However, sometimes patients felt sympathy with their fellow 
patients. Fellow patients made them feel happy and calm and made the hos-
pital stay and rehabilitation easier.  
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Good interaction between patients and nurses encourages and activates 
the patients.  
When staff are perceived as highly professional, patients dared to be more 
active. Staff can coach patients to take responsibility for their care. Patients 
felt that they could ask the nurses at any time if they had questions about 
something or wanted something. Patients felt that they needed to be pushed 
by the nurses, because some things they would not do voluntarily.  
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Discussion 

In this thesis, the focus has been on improving patient safety for patients 
with hip fracture. This thesis has concentrated on the evaluation of two in-
terventions, and additionally, on describing patients’ view of their involve-
ment in care. The result from the nutritional intervention showed that fewer 
patients developed PUs if they had had a higher nutritional intake. Further-
more, it was possible to objectively evaluate a short-term nutritional inter-
vention using the nutritional biochemical marker IGF-1. The cranberry in-
tervention to prevent UTIs did not seem to have any preventive effect for 
female patients with hip fracture. Finally, patients had experienced low in-
volvement in care during their stay at the orthopedic ward.  

Nutritional intervention 
When patients with hip fracture received nutritional supplementation, fewer 
patients had PUs at five days postoperatively, compared to patients in the 
comparison group. This is in line with previous results, when development 
and onset of PUs were delayed (93). However, a systematic review of nutri-
tional supplements for patients with hip fracture showed that while some 
evidence supports the effectiveness of oral supplements, the overall effec-
tiveness is still weak (118). In earlier research among patients with hip frac-
ture, nutritional supplementation has shown to be favorable for recovery and 
outcome (62, 118, 119).  In the present study, not receiving the nutritional 
intervention was a predictor for developing a PU. As shown earlier, nutri-
tional supplements decrease postoperative complications in patients with hip 
fracture (62). 

The nutritional intervention with nutritional supplements pre- and postopera-
tively increased the calorie intake of patients. This result is in line with pre-
vious research including nutritional supplements for patients with hip frac-
ture (34). Nutritional supplements between meals are recommended for pa-
tients not meeting their energy intake goal (120). Still, patients do not typi-
cally receive the energy intake/calories they need after surgery (32, 36). 
Therefore, it is favorable to start the supplementation already at admission to 
the ward, preoperatively (63). Introduction of nutritional guidelines has been 
found to reduce barriers to providing nutritional support (121). Through a 
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rather modest bedside nursing intervention, giving the patients nutritional 
supplements, it is possible to increase the patient’s calorie intake and prevent 
AEs.  

The patients received the nutritional intervention from admission to the ward 
until five days postoperatively. Previously, the length of intervention dif-
fered from 10 to 28 days (34, 94, 122). Although the intervention period was 
short, it was possible to get an objective measurement of the patients’ nutri-
ent intake through the nutritional biochemical markers. This is in line with 
previous results, which stated that nutritional intake is important for levels of 
circulating IGF-1 (32, 123-125). It is also shown earlier that the levels of 
circulating IGF-1 changed with only one week of supplementation (126). 
However, IGF-1 is a test that so far is more reliable at the population level 
than the individual patient level (69). In the present study, there were no 
differences in albumin and transthyretin at five days postoperatively. This 
was in contrast to another study with a ten-day nutritional intervention, 
where differences in both albumin and transthyretin were seen (127). How-
ever, since IGF-1 is still not reliable for measurements in individual patients, 
more research is needed before it is useful in clinical practice.  

Cranberry intervention 
Another way to increase patient safety for those with hip fracture is to pre-
vent them from having to endure the consequences of a UTI. The present 
study was the first study investigating the preventative effect of cranberry 
capsules in female patients with hip fracture and UTC. This is a group of 
patients predisposed to developing UTIs (75).  

A five-to-eight day course of treatment with cranberry capsules for female 
patients with hip fracture and indwelling urinary catheter, however, did not 
seem to have any preventative effect on the occurrence of positive urine 
cultures. This is in line with the results of the latest Cochrane review (2012) 
on the topic, which found that there is no evidence to support that cranberry 
juice can prevent UTIs. Cranberry capsules do not appear to be any more 
effective (128). Previously, the prevention of UTIs was ascribed to a higher 
fluid intake, rather than cranberry capsules or juice (88). Surprisingly, pa-
tients in the control group had a significantly higher fluid intake at the first 
day after surgery. This difference was observed on only one day and it was 
the first postoperative day. 

In the previous study, the amount of PAC was analysed and found to be a 
daily dose of 25.2 mg. However, in most of the studies with cranberry cap-
sules, the amount of PAC in the capsules is not reported (128). A year after 
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the study was initiated, the ideal dose was found to be 36 mg of PAC (129). 
The daily dose of 25.2 mg PAC in the capsules corresponds to about 200 ml 
of cranberry juice (129). The amount of cranberry juice/juice cocktail used 
in other studies varies from 30 ml to 750 ml a day, with the percent of PAC 
unknown (87, 130). It might be possible that a higher dose would have been 
effective in preventing UTIs for this group of patients. Before introducing 
new treatments in clinical practice, it is of great importance that the treat-
ment is evidence-based, for example, in the dose and length of treatment.  

Patient involvement 
The qualitative study showed that patients with hip fracture often experience 
low or almost no involvement in their care. When patients are involved in 
their own care, patient safety is increased (46). It is often healthcare profes-
sionals who want patients to be passive recipients of care (131). Patients’ 
preferences for their involvement in care are also complex, and health pro-
fessionals need to identify each patient’s individual preferences and capabili-
ties for participation (132). Preferences for involvement may change from 
day to day for patients in a surgical setting, whose health status may change 
over time (133). Research has shown that patients want to be actively in-
volved in their care and for example, want better communication and to 
build a trusting relationship (50, 51).  

In general, patients reported severe pain that made it impossible to rest, mo-
bilise or be comfortable. Experiences of pain and insufficient pain manage-
ment have been reported earlier (16, 134) despite the existence of evidence-
based assessments and guidelines (43, 135). This is a remarkable finding, 
since an important responsibility of the RN is to assess patients’ pain, admin-
ister analgesics (when patient need them) or perform other nursing interven-
tions to ease pain and evaluate the effect of the treatment. There are evi-
dence-based guidelines and well-known analgesics, but still the patients re-
ported severe pain.  

Some patients did experience a good relationship with their nurses, and those 
who did so dared to do more and were more active. Earlier mobilization can 
prevent a number of potential AEs, constipation, PUs and malnutrition (43, 
44). Patients who are involved in their care also know that they can and 
should tell the RN when anything feels wrong, such a new sense of pain or a 
wet dressing. Patient can also help prevent medication errors (46). However, 
even though patients can play a key role, it is important to remember that the 
responsibility ultimately lies with the health care professionals (46, 54). 
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Study patients felt they weren’t valued by the nurses and were treated ac-
cordingly. In order to be able to involve patients in their nursing care, RNs 
need to establish a relationship with their patients. This relationship is built 
on a commitment from the nurse to care for the patient (58). This commit-
ment means that RNs are nice to patients, keep them safe and help them heal 
(58). A relationship can be caring or uncaring. A caring relationship can 
improve health, while an uncaring relationship may lead to a decreased feel-
ing of health and discouragement (136).  The aim of the caring relationship 
is to improve patients’ health status (137). One focus in the relationship is to 
keep patients calm, informed and involved (58).  

The results can be applied to the model by Wilde et al (1993). According to 
this model, patients have two kinds of desires regarding their care: human 
and rational. Humanity includes patients’ desire for respect for their unique 
situation, a beneficial socio-cultural atmosphere (physical-administrative 
qualities) and a care organization featuring health care professionals with an 
identity-oriented approach (person-related qualities). Rationality includes 
patients’ desire for predictability and order in their care. Health care organi-
sations should provide medically-technically competent staff (person-related 
qualities) as well as the physical-technical conditions that patients need 
(physical-administrative qualities)(138). 

Prerequisite for the nurse in bedside patient safety work 
It is possible for every RN to increase patient safety by rather modest bed-
side nursing care intervention. However, patients with hip fracture still do 
not receive the bedside nursing care that they need (139). The care that these 
elderly and fragile patients need is complex, and RNs need certain 
knowledge and skills (139). Patients’ needs are physical, psychosocial and 
relational, as examined/described in this thesis. Patients need nutrition to 
avoid PUs; they need to be respected and involved. Nurses need to be empa-
thetic and set goals with patients (58). The RN needs to see the whole patient 
and her/his needs in a culture of “thinking and linking.” In this culture, the 
RN establishes a caring relationship with patients, and is nice to patients, 
keeps them safe and helps them heal (58). The opposite culture is of “time 
and task,” where care is depersonalized and RNs perform nursing interven-
tions as if they checking items off a list to demonstrate they have done their 
duty (58).  

To attain a culture of “thinking and liking”, different factors come into play. 
First, the individual nurse, her level of education, and her level of experience 
may have some influence. Whether a nurse involves patients in care does not 
necessarily have to do with their years in practice (140). However, at the 
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department where these studies took place, there had been a high turn-over 
among the nurses. This might explain the results in this thesis, since having 
only a half-year of experience as an RN might influence the way someone 
performs and delivers nursing care to the patients, operating more as in a 
culture of time and task. The existing culture at the ward itself may also in-
fluence whether it is possible to reach a state of “thinking and linking”. If 
there is a culture of working safely, it could be considered easier to reach the 
“thinking and linking” culture (141). At the hospital were the studies were 
performed, the healthcare professionals describe a culture where they do not 
experience support from top management in their patient safety work. In 
addition, there is a low compliance of reporting AEs (142).  

Patients’ experience of their care involvement in this study differs from how 
patients in a different study Hommel et al (2012) described their view of 
nursing care. In that study, patients felt secure and healthcare professionals 
showed interest in and empathy for patients (16). In the county council 
where the Hommel study was performed, there is ongoing, systematic pa-
tient safety work to involve patients in their care. This is the kind of initia-
tive that is lacking where the current study was performed (143), showing 
that the context might be of great value. The culture and the context need to 
be improved to fulfill patients’ wishes for humanity and rationality in care 
(138). One possible approach to come closer to a culture of “thinking and 
linking” may be hourly rounding, whereby each patient is proactively visited 
every hour by a nurse and their needs are met accordingly, for example, alle-
viation of pain, thirst or need to go to the bathroom (144). 

Methodological considerations 
This thesis includes both quantitative and qualitative research designs, a 
strong combination. The quantitative studies capture measurable factors and 
statistical significances. The qualitative approach gives a deeper understand-
ing of the phenomena under study. There are some strengths and weaknesses 
that will be further discussed. First, a reflection on the fact that clinical stud-
ies require the effort of a number of health care professionals. In the inter-
vention studies, nurses on the wards enrolled patients and made study-
specific assessments. At busy times on the ward, other nursing interventions 
have been prioritised due to enrolling patients or performing study-specific 
assessments, as shown in earlier studies (145).  

Studies I and II 
One strength of this study is that the intervention is performed during the 
short period of time when the patient is on the ward. The impact of the inter-
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vention is evaluated at five days postoperatively, when the patient usually is 
discharged from the ward. We evaluated what difference the intervention 
made for patients during their short stay on the orthopedic ward. Another 
strength is that patients with dementia or cognitive impairment were includ-
ed in Studies I-III. Since they are one third of the group of patients a very 
important group of the patient had been lost if we had excluded them (117). 
All instruments used to collect data are well known, often used in research 
including patients with hip fracture and are validated.  

Randomising patients to different treatment groups would have been the best 
study design; an alternative would have been to randomise wards. However, 
randomising patients on the same ward would be ethically wrong, since two 
patients in different groups could share a room, where one receives the inter-
vention and the other does not. This could present a difficult situation for 
both patients and nurses. Randomising two wards would have been a good 
alternative, but it is difficult to find two wards with identical routines.  

A long-term follow-up to see the effects of the intervention over time would 
have been a positive addition. However, in this study only the short-term 
effect was investigated. It would also have been positive to ask patients 
about their experiences from the intervention, to get their view The sample 
size was estimated with the significance level of 0.05, the power to 80 and 
the effect size as medium-large (98).  

The biochemical analyses used in Study II are standardized and reliable and 
performed at a certified laboratory. There are no universally accepted cut-off 
levels for IGF-1, transthyretin or albumin in regard to malnutrition assess-
ments; the cut-off value for every biochemical marker is a compromise be-
tween specificity and sensitivity. When evaluating concentration changes 
during a dietary intervention, as in our study, this is not of major concern. 

Study III 
This study was a randomised controlled trial. The randomisation was per-
formed by an external company; they randomised the numbers on the plastic 
containers in which the capsules were pre-packed. The treatment group was 
blinded for patients, health care professionals and study staff, since the cap-
sules was identical in appearance. Since the patients were randomised, the 
groups should be about equal in size. The ITT groups were, in fact, alike in 
size (113/114); however, the PP groups differed (59/74). It is expected that 
the groups would be alike since they were randomised, even when it came to 
withdrawals; they too should be equal. The questionnaires Eq-5D and 
SPMSQ used in this study are validated. The questions about UTI symptoms 
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are not validated, but the questions are used in practice to ask about clinical 
symptoms of UTI. 

One-third of patients had a positive urine culture upon admission to the 
ward, which was unexpectedly high. It takes a few days to receive the results 
of a urine culture, making it impossible to enroll patients upon receiving the 
result, since treatment with cranberry capsules was to begin upon admission 
to the ward. There was a difference in BMI between the groups even though 
the patients were randomised. It is unknown whether body weight affects 
whether a patient presents a positive urine culture.  

As the study progressed, there was a large number of patients who did not 
adhere to the protocol. It was impossible to expand the study population 
because the capsules’ best-before date had been reached, and it was impossi-
ble to obtain an equivalent product.  Of the 227 randomised patients, 41% 
were excluded from the PP analysis; these patients were elderly, fragile and 
acutely admitted to hospital with a hip fracture. They often had several 
comorbidities that made them frail and at risk of AEs. Their frailty and AEs 
might affect their ability to take treatment capsules and be mobilised enough 
to provide a urine sample. Some patients were excluded by the responsible 
physician during the study because the patients were too ill to continue.  

Other patients were lost to follow-up due to administrative problems. For 
example, the physician in charge may not have prescribed the capsules in the 
electronic health record. The complexity of this patient population led to 
difficulties in maintaining the power of the study. However, from a statistical 
point of view, the fact that the results from the PP analysis were consistent 
with the results from the ITT analysis increased the study’s reliability. On 
the other hand, the groups in the PP population were inadequate, and no 
significant differences between the groups were found. Nonetheless, in sev-
eral of our subgroup analyses, we saw a directional trend towards a de-
creased number of hospital-acquired UTIs in cranberry-treated patients, sug-
gesting that the treatment may have some clinical effect.  Thus in order to 
determine whether this treatment is of value for this patient population, more 
research is needed.   

Study IV 
The strength of Study IV is that it provides valuable insight into how patients 
with hip fracture experience involvement in their care while in hospital. 
However, some limitations need to be discussed. The fact that the patients 
were selected from one hospital is one limitation. It would be of value to 
sample a group of patients from another hospital or region. However, due to 
economic reasons, this was not possible. The lack of gender balance is an-
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other limitation. Only three of the 16 patients enrolled in the study were 
men, although only about 30 % of the patients sustaining a hip fracture are 
men.  

To retain dependability (reliability), an interview guide with open-ended 
questions was used, and the author conducted all interviews. Probing ques-
tions were used during the interviews to increase the richness of the data. 
Patients described different situations experienced on the ward and were 
encouraged to speak freely. All interviews were transcribed. The author has 
limited experience performing qualitative interviews. To assure credibility 
(internal validity), two co-authors, both of them experienced qualitative re-
searchers, were involved in the analysis of the data. The themes and sub-
themes were discussed among the authors until consensus was reached. The 
themes were verified with quotations from the interviews, which strengthens 
the confirmability (113). The reader of the study will decide whether the 
results are relevant in other situations, demonstrating transferability (external 
validity) (146). 

The authors clinical experience as a nurse at an orthopedic ward raised con-
siderations about taking things for granted during the interviews. She paid 
attention to this and tried to keep this in mind during the interviews, and 
asked for clarifications and examples about their own experiences. Before 
starting to interview patients, the author wrote down her preconceptions and 
all her thought about the study. 
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Conclusions  

This thesis investigated whether it was possible to improve safety for pa-
tients with hip fracture through a nutritional intervention and cranberry cap-
sules, and described the patients’ experience of involvement in their own 
care. The conclusions: 

 
• Nutritional supplements to patients with hip fracture increased pa-

tient safety by decreasing pressure ulcers (Study I). 
 

• S-IGF-1 can be used as a short-term nutritional biochemical 
marker, as it was affected by a five-day high-energy regimen 
(Study II). 
 

• Cranberry capsules do not seem to influence patient safety for fe-
male patients with hip fracture and indwelling urinary catheter in 
preventing positive urine culture (Study III).  
 

• Patients with hip-fracture reported experiencing very little in-
volvement in their nursing care, to the extent that fundamental as-
pects of nursing care went unfulfilled (Study IV). 
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Clinical implications and future research 

Elsa, the woman descried in the preface, needed excellent nursing care due 
to her hip fracture and comorbidities. The nurses caring for Elsa can definite-
ly make a difference for her in bedside nursing by involving her in her nurs-
ing care, preventing AEs and improving patient safety. According to the 
results described in this thesis, the optimal outcome is for nurses to: 

 
• Provide all patients with hip fracture with nutritional supplements 

pre- and postoperatively to increase their nutritional intake and to 
prevent AEs.  

 
• It is important to build trusting relationships with patients, keep 

them informed and treat them with respect, in accordance with 
what older patients perceive as care involvement. 

 
• Use a pain-assessment scale to assess patient’s pain, perform the 

pain-management interventions needed and evaluate the pain re-
lief intervention. 

 
To further increase patient safety for patients with hip fracture improved 
nursing care is one core aspect. It could be of interest to find out if any of the 
following ideas could influence the care given and the safety for the patient.  
 

• An intervention study to evaluate the effect of hourly rounding, 
where nurses works proactive with the patients.  
 

• Examining how patients with hip fracture want and should be in-
volved in care, followed by intervention studies to involve them 
and, of course, to evaluate the effect of that involvement.  

 
• Investigate the impact of a multiprofessional team on the nutri-

tional treatment for patients with hip fracture and identify the op-
timal nutritional supplement.   



52 

Svensk sammanfattning 

År 2000 drabbades uppskattningsvis 1,6 miljoner människor världen över av 
en höftfraktur. Den siffran beräknas öka till 4 miljoner år 2025 och 6 miljo-
ner år 2050, till största del på grund av att benskörhet kommer att bli mer 
utbrett. Bor man i norra Europa har man en ökad risk att drabbas av höftfrak-
tur. I Sverige drabbas årligen cirka 18 000 personer av en höftfraktur. Det är 
vanligtvis kvinnor i 80-årsåldern som drabbas av höftfraktur. Ofta har dessa 
kvinnor flera tidigare sjukdomar som gör att de har en ökad risk att drabbas 
av en vårdskada under vårdtiden på sjukhuset. Enligt den svenska patientsä-
kerhetslagen är vårdskada:” lidande, kroppslig eller psykisk skada eller sjuk-
dom samt dödsfall som hade kunnat undvikas om adekvata åtgärder hade 
vidtagits vid patientens kontakt med hälso- och sjukvården”. Sjuksköterskan 
har en central roll för att förebygga att patienter drabbas av vårdskador. Ge-
nom riskbedömning och preventiva åtgärder kan sjuksköterskan förebygga 
att patienten drabbas av en vårdskada eller minimera skadorna av en upp-
kommen vårdskada, om den upptäcks i tid. Exempel på vårdskador är tryck-
sår, undernäring och urinvägsinfektion.  

Patientsäkerhet definieras enligt den svenska patientsäkerhetslagen som: 
”skydd mot vårdskada”. Trycksår är en vanlig vårdskada som drabbar pati-
enter med höftfraktur. Ett trycksår medför smärta och stort lidande för pati-
enten, förlängda rehabiliterings- och vårdtider och ökade kostnader för sam-
hället. Av de patienter som blir inlagda på en ortopedisk vårdavdelning så är 
30-50% undernärda. Under sjukhusvistelsen är det många patienter som inte 
får i sig den näring de behöver efter operationen. Undernäring är en vård-
skada som kan leda till andra vårdskador som t.ex. fall, infekterade operat-
ionssår och trycksår. Det behövs mer kunskap om huruvida det är möjligt att 
förebygga vårdskador genom att öka patienternas näringsintag under deras 
tid på en ortopedisk vårdavdelning. Det saknas också kunskap om det är 
möjligt att objektivt, med ett blodprov, utvärdera en kort tids ökat näringsin-
tag. Urinvägsinfektion (UVI) är en tredje vårdskada som också ofta drabbar 
patienter med höftfraktur. I en svensk studier har det visat sig att hälften av 
patienterna får UVI under vårdtiden på en ortopedavdelning. Vissa grupper 
har en ökad risk att få UVI, och till dem hör; kvinnor, äldre, patienter med 
urinvägskateter, patienter med diabetes eller andra kroniska sjukdomar och 
patienter med funktionsnedsättningar på grund av sjukdom eller ålder. I 
samband med operation av patienter med höftfraktur erhåller alla patienter 
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rutinmässigt en urinvägskateter. En UVI behandlas med antibiotika. Antibio-
tikabehandling kan leda till antibiotikaresistens och är kostsam för samhället. 
För att förebygga UVI har man sedan länge använt tranbär, i form av juice 
eller kapsel. Det är dock oklart om en kort tids behandling med tranbär kan 
förebygga UVI hos äldre kvinnor som har urinkateter i samband med operat-
ion för höftfraktur. En annan viktig del för att förbättra patientsäkerheten är 
att patienten medverkar i vården. Till exempel att patienterna är så välinfor-
merade att de vet att de ska säga till om det är något som är fel eller de inte 
förstår, som att deras smärta förändras eller de får fel läkemedel. Trots att det 
finns en svensk lag om patientmedverkan som påpekar detta är medverkan 
låg och det är negativt både för utfallet av vården och även för kostnaderna. 
Patienter med höftfraktur har inte tidigare blivit frågade hur de upplever 
medverkan i vården.  

Det övergripande syftet med denna avhandling är att undersöka om det är 
möjligt att förbättra patientsäkerheten för patienter med höftfraktur genom 
en nutritionsintervention, genom att ge tranbärskapslar, samt att beskriva 
patienternas erfarenheter av medverkan i vården. Avhandlingen består av 
fyra studier där både kvantitativa och kvalitativa metoder använts. Delarbete 
I och II är interventionsstudier med kvasiexperimentell design. Delarbete III 
är en randomiserad dubbelblind läkemedelsprövning. Studie IV är en beskri-
vande studie där kvalitativa intervjuer användes.  

I delarbete I var syftet att undersöka om det fanns någon skillnad i resultatet 
gällande postoperativa komplikationer, rehabilitering, vårdtid, mat och väts-
keregistrering från ankomst till sjukhus till fem dagar efter operation mellan 
patienter som fick nutrition enligt nya riktlinjer (n=50) och de patienter som 
fick nutrition enligt sedvanlig rutin (n=50). De nya riktlinjerna innebar att 
patienten fick näringsdryck som mellanmål tre gånger per dag, fick dricka 
kolhydratuppladdningsdryck inför operationen och erhöll en större mängd 
dropp före operationen och nutritionsdropp om patientens operation blev 
uppskjuten till nästa dag. Undersökningar gjordes, dels när patienten kom till 
avdelningen och dels fem dagar efter operationen för att utvärdera riktlinjer-
na. Resultaten visade att det var färre patienter som utvecklade trycksår om 
de erhöll nutrition enligt de nya rutinerna. Kalori- och vätskeintaget var 
högre hos de patienter som erhöll nutrition enligt de nya riktlinjerna.  

För att undersöka hur olika nutritionsmarkörer i blodet påverkas av ett ökat 
energiintag under en kort tid togs blodprover när patienterna kom till avdel-
ningen och fem dagar efter operationen, delarbete II. Det var 46 patienter i 
gruppen som fick nutrition enligt de nya riktlinjerna och 42 patienter som 
fick enligt sedvanlig rutin som analyserades. Resultaten visade att det tradit-
ionella blodprovet för att mäta nutritionsstatus (albumin) inte påverkades, 
medan det nya blodprovet (IGF-1) påverkades av det ökade energiintaget. 
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IGF-1 verkar vara bättre för att objektivt utvärdera effekten av en kort tids 
ökat nutritionsintag. Dock behövs mer forskning kring IGF-1 innan det kan 
börja användas kliniskt.  

I delarbete III undersöktes om tranbär i form av kapslar kan förebygga att 
kvinnliga patienter med höftfraktur som har en urinvägskateter i samband 
med operation får en sjukhusförvärvad urinvägsinfektion. För att se en skill-
nad som finns behövdes det 100 utvärderbara patienter i varje grupp. Patien-
terna lottades till att tillhöra antigen den grupp som fick kapslar innehållande 
tranbär (n=113) eller den grupp som fick placebo (n=114). Patienterna erhöll 
kapslar tre gånger per dag från att de kom till avdelningen till fem dagar 
efter operationen. Patienterna lämnade urinodlingar vid ankomst till avdel-
ningen, fem och fjorton dagar efter operationen för att utvärdera effekten av 
tranbär. När de patienter som saknade ankomst- eller uppföljande urinodling 
och de som tagit mindre än 80% av kapslarna tagits bort återstod 59 patienter 
i placebogruppen och 74 i tranbärsgruppen. Resultaten för dessa patienter 
visade att tranbär inte hade någon effekt för just den här patientgruppen. 
Resultaten var lika när alla patienter som lottats till en av grupperna var med 
i beräkningarna. Resultatet är svårvärderat eftersom grupperna inte var så 
stora som de behövde vara.  

Avslutningsvis i delarbete IV undersöks hur patienter med höftfraktur upple-
ver medverkan i vården på en ortopedisk vårdavdelning. Tre män och tretton 
kvinnor med höftfraktur intervjuades och materialet analyserades med hjälp 
av systematisk textkondensering. Resultatet visade att patienterna inte upp-
lever att de får medverka i vården, inte ens så pass att fundamentala delar av 
omvårdnaden uppfylldes. Patienterna upplevde att de var längst ner i hierar-
kin och blev behandlade därefter. Många patienter beskrev outhärdlig smärta 
under tiden de vårdades på ortopedavdelningen, trots att det finns evidensba-
serade riktlinjer för smärtbehandling. Men var det ett bra samspel mellan 
patient och personal så vågar patienten mer, blev mer aktiv och gjorde mer 
än hon annars skulle gjort. 

Sammanfattningsvis visar avhandlingsarbetet att sjuksköterskan kan påverka 
patientsäkerheten för patienter med höftfraktur. Genom en så enkel sak som 
att ge patienterna mellanmål tre gånger om dagen går det att förebygga att 
patienterna utvecklar trycksår. Det går att utvärdera objektivt med ett blod-
prov hur ett ökat nutritionsintag under en kort tid påverkar nutritionsmarkö-
rer och därmed om det förbättrat patientsäkerheten. Resultaten visade att 
tranbärskapslar inte verkade ha någon förebyggande effekt mot UVI hos 
kvinnliga patienter med höftfraktur och urinvägskateter. Slutligen är det 
viktigt att personalen har en förtroendefull relation med patienten, respekte-
rar patienterna, ser till att patienterna är välinformerade och har en bra kom-
munikation med patienterna.   



55 

Acknowledgements  

Jag vill tacka alla som bidragit till denna avhandling och alla som stöttat mig 
i arbetet med denna avhandling. Jag vill framföra ett särskilt tack till: 

Alla patienter som deltagit i studierna och som delat med er av era erfaren-
heter. Varmt tack till alla fantastiska sjuksköterskor och undersköterskor 
som inkluderat patienter i studierna, serverat dem näringsdrycker, dropp och 
kapslar, fyllt i mat- och vätskeregistreringslistor och samlat in data.  

Lena Gunningberg, min huvudhandledare, tack för vetenskaplig kunskap, 
stöd och inspiration under alla dessa år. Tack för att du alltid har trott på mig 
och gjort ditt bästa, för att jag alltid skulle göra mitt bästa.  

Sune Larsson, min biträdande handledare, tack för att du lockade mig in på 
det här med forskning och sedan har stöttat mig hela vägen hit. Du gjorde 
mig till en isbrytare, det har inte alltid varit lätt – men alltid värt mödan. 

Kenneth Jonsson, min biträdande handledare, tack för att du delat med dig 
av dina vetenskapliga kunskaper. Tack för givande diskussioner om forsk-
ning och det patientnära arbetet och tack för alla uppmuntrande ord. 

Jan Larsson, min medförfattare, tack för att du guidat mig in i den kvalita-
tiva forskningen. Varmt tack för dina vetenskapliga kunskaper, dina kloka 
genomtänkta kommentarer och ditt lugn. Det har varit en förmån att få sam-
arbeta med dig. 

Torbjörn Åkerfeldt, min medförfattare, tack för att du fick mig att förstå 
vikten av en del av vården som jag inte var så bevandrad i.  

Lars Wiklund och Olle Nilsson, före detta och nuvarande prefekt för in-
stitutionen för kirurgiska vetenskaper, Karin Norlén, Hans-Olov Hellström 
och Björn Ekmehag före detta och nuvarande divisionschef för kirurg- och 
onkologdivisionen, och Bengt Sandén, Hans-Olov Hellström och Kata-
rina Lönn före detta chefer för verksamhetsområde ortopedi och nuvarande 
chef Karin Bernhof för att ni givit mig tid till att genomföra denna avhand-
ling.  



56 

Tack till före detta avdelningschefer; Susanna Ingendoh Husevik som stöt-
tade mig och gjorde det möjligt för mig att påbörja mina studier, Anette 
Rosling som gav mig stöd och visade att du tyckte, att det jag gjorde var 
viktigt. 

Till min fantastiska doktorandgrupp. Ebbi Arakelian, tack för allt stöd och 
roliga stunder bl.a. när vi gick den kvalitativa kursen tillsammans och under 
våra resor dit. Eva Jangland, hjärtligt tack för support, hjälp, stöttning i 
både vetenskap och livet utanför. Tack för alla gånger du tog hand om Klara 
när mamman skulle på möten! Eva Sving, det har varit så värdefullt att vi 
varit i samma fas under stor del av tiden. Tack för alla givande diskussioner 
och akuta samtal under skrivandet av denna avhandling! Åsa Muntlin 
Athlin, tack för all energi och alla utmanande vetenskapliga frågor under 
våra luncher. Du får mig att tänka på nya sätt. Hjärtligt tack för er vänskap 
tjejer, den är ovärderlig! 

Carina Lindgren, min arbetskollega på traumaavdelningen i 10 år och min 
studiesköterska under en viktig tid av tranbärsstudien. Du har lärt mig så 
mycket och är en fantastisk vän och kollega. Mitt varmaste tack för att jag 
har så fantastiskt fin framsida på min avhandling. 

Kajsa Rosén, tack för alla skratt och tårar vi delat under åren på ortopeden 
och för att du lockat in mig i handarbetes fantastiska värld. Varmt tack för 
alla svettiga fredagsmysmornar med bästa sjukgymnasterna; Kajsa, Anna 
Thor, Linnea Edling och Lisa Fjällström, alltid lika mysigt och jobbigt.  
 
All personal på 70D, för att jag alltid känt mig välkommen och är en del av 
er, fastän jag flyttat från telefonhytten. Stort tack till alla kollegor och vänner 
på ortopeden för intresse och uppmuntran i arbetet med min avhandling. Ett 
särskilt tack till Elsa Olsson, Stina Isaksson, Viktor Ekström och Ellen 
Tiusanen.  

Annelie Johansson, tack för allt du ordnat och fixat som underlättat så 
mycket för mig under min tid som doktorand.  

Till kirurgdivisionens IT-support för snabb hjälp när än jag har behövt det; 
Dan Marklund, Susanne Karlsson Bert-Ola Ekh och Karin Wiklund. 

Vad vore livet utan vänner? Stort tack till Helen & Andreas, Valdeligan, 
Karin & Christofer och Johanna för alla middagar, samtal och trevlig 
samvaro. Tack för trevliga bussresor till och från jobbet och allt stöd Kerstin 
Olsson, Carina Gunnarsson och Caroline Wernersson. 



57 

Lisa Werner Carr, som språkgranskat allt som behövt språkgranskas under 
min tid som doktorand. Hjärtligt tack kära amerikanska storasyster, din hjälp 
är ytterst värdefull! Tack för att du letade upp oss i Sverige och nu både är 
familj och vän! 

Katarina och Sören Gunnarsson, mina svärföräldrar, varmt tack för all 
hjälp och stöd under den här tiden, det här hade inte fungerat utan er. Stort 
tack till familjen Arnshoff för trevlig tid tillsammans på fjället och på Sö-
derön, det är livskvalitet. 

Mina fantastiska föräldrar Inga och Lars Westerlund, ni har lärt mig det 
viktigaste av allt; man måste inte vara som alla andra. Man kan gå sin egen 
väg och vara en isbrytare. Och framför allt. Gör man någonting så gör man 
det ordentligt! Hjärtligt tack för allt stöd och all hjälp under alla år. Mitt 
varmaste tack till alla mina fantastiska systrar; Helena Segerberg, Marie 
Garbell, Birgitta Frisell, Frida Westerlund och Emelie Westerlund. Tack 
för att ni gjort mig till den jag är! Tack också till era makar, sambos och barn 
– det är alltid lika roligt att vara med er! Tack för stöd, hjälp, middagar, ka-
las, fester, samtal, shoppingrundor och härliga träningspass! 

Klara och Agnes, underbara barn, ni är meningen med livet. Ni får mig att 
vara i nuet och inte fundera på andra saker än det vi gör. Ni ger mig en obe-
skrivbar glädje. Mamma har jobbat mycket en tid. Men nu ska här julstökas, 
är ni med tjejer! 

Min man, älskade Joel, du är så viktig i mitt liv. Tack för stöd, tålamod och 
att du alltid finns där för mig. Tack för att du är vid min sida och delar livet 
med mig! 
 
 
 
Denna avhandling har genomförts med medel från Akademiska sjukhuset, 
Uppsala Universitet och Lennanders stiftelse. 

 
 
 

 



58 

References  

1. Johnell O, Kanis JA. An estimate of the worldwide prevalence and 
disability associated with osteoporotic fractures. Osteoporos Int. 
2006;17(12):1726-33. 

2. Cooper C, Campion G, Melton LJ, 3rd. Hip fractures in the elderly: a 
world-wide projection. Osteoporos Int. 1992;2(6):285-9. 

3. Holm L-E, Sörman, H. Open comparison of health care quality and 
efficiency. Solna: The National Board of Health and Welfare and 
Swedish Association of Local Authorities and Regions; 2009. 

4. Auais M, Morin S, Nadeau L, Finch L, Mayo N. Changes in frailty-
related characteristics of the hip fracture population and their 
implications for healthcare services: evidence from Quebec, Canada. 
Osteoporos Int. 2013;24(10):2713-24. 

5. Holt G, Smith R, Duncan K, Hutchison JD, Reid D. Changes in 
population demographics and the future incidence of hip fracture. 
Injury. 2009;40(7):722-6. 

6. Bertram M, Norman R, Kemp L, Vos T. Review of the long-term 
disability associated with hip fractures. Inj Prev. 2011;17(6):365-70. 

7. Lindholm C, Sterner E, Romanelli M, Pina E, Torra y Bou J, Hietanen 
H, et al. Hip fracture and pressure ulcers - the Pan-European Pressure 
Ulcer Study - intrinsic and extrinsic risk factors. Int Wound J. 
2008;5(2):315-28. 

8. Roche JJ, Wenn RT, Sahota O, Moran CG, Roche JJW. Effect of 
comorbidities and postoperative complications on mortality after hip 
fracture in elderly people: prospective observational cohort study. 
BMJ. 2005;331(7529):1374. 

9. Blomfeldt R, Tornkvist H, Ponzer S, Soderqvist A, Tidermark J. 
Internal fixation versus hemiarthroplasty for displaced fractures of the 
femoral neck in elderly patients with severe cognitive impairment. J 
Bone Joint Surg Br. 2005;87(4):523-9. 

10. Keating JF, Grant A, Masson M, Scott NW, Forbes JF. Randomized 
comparison of reduction and fixation, bipolar hemiarthroplasty, and 
total hip arthroplasty. Treatment of displaced intracapsular hip 
fractures in healthy older patients. J Bone Joint Surg Am. 
2006;88(2):249-60. 

11. Dowsey MM, Kilgour ML, Santamaria NM, Choong PF. Clinical 
pathways in hip and knee arthroplasty: a prospective randomised 
controlled study. Med J Aust. 1999;170(2):59-62. 



59 

12. Hommel A, Ulander K, Bjorkelund KB, Norrman PO, Wingstrand H, 
Thorngren KG. Influence of optimised treatment of people with hip 
fracture on time to operation, length of hospital stay, reoperations and 
mortality within 1 year. Injury. 2008;39(10):1164-74. 

13. Kammerlander C, Roth T, Friedman SM, Suhm N, Luger TJ, 
Kammerlander-Knauer U, et al. Ortho-geriatric service--a literature 
review comparing different models. Osteoporos Int. 2010;21(Suppl 
4):S637-46. 

14. Gunningberg L, Lindholm C, Carlsson M, Sjoden PO. Risk, 
prevention and treatment of pressure ulcers--nursing staff knowledge 
and documentation. Scandinavian Journal of Caring Sciences. 
2001;15(3):257-63. 

15. Samuelsson B, Hedstrom MI, Ponzer S, Soderqvist A, Samnegard E, 
Thorngren KG, et al. Gender differences and cognitive aspects on 
functional outcome after hip fracture--a 2 years' follow-up of 2,134 
patients. Age Ageing. 2009;38(6):686-92. 

16. Hommel A, Kock ML, Persson J, Werntoft E. The Patient's View of 
Nursing Care after Hip Fracture. ISRN nursing. 2012;2012:863291. 

17. World Health Organisation. What is patient safety? 
www.who.int/patientsafety/about: World Health Organisation,; 2004 
[cited 2014 2014-04-28]. 

18. SFS 2010:659. Patientsäkerhetslagen [The law of patient safety] 
National Board of Health and Wellfare, (2010). 

19. Brennan TA, Leape LL, Laird NM, Hebert L, Localio AR, Lawthers 
AG, et al. Incidence of adverse events and negligence in hospitalized 
patients. Results of the Harvard Medical Practice Study I. N Engl J 
Med. 1991;324(6):370-6. 

20. www.skl.se. Swedish Association of Local Authorities and Regions 
[Web page]. Swedish Association of Local Authorities and Regions;  
[cited 2014 June]. 

21. Hauck K, Zhao X, Jackson T. Adverse event rates as measures of 
hospital performance. Health Policy. 2012;104(2):146-54. 

22. National Board of Health and Welfare. Vårdskador inom somatisk 
slutenvård (In Swedish). www.socialstyrelsen.se: 2008. 

23. Unbeck M, Muren O, Lillkrona U. Identification of adverse events at 
an orthopedics department in Sweden. Acta Orthop. 2008;79(3):396-
403. 

24. Doody K, Mohamed KM, Butler A, Street J, Lenehan B. Adverse event 
recording post hip fracture surgery. Ir Med J. 2013;106(10):300-2. 

25. Halleberg Nyman M, Johansson JE, Persson K, Gustafsson M. A 
prospective study of nosocomial urinary tract infection in hip fracture 
patients. J Clin Nurs. 2011;20(17-18):2531-9. 

26. Houwing R, Rozendaal M, Wouters-Wesseling W, Buskens E, Keller 
P, Haalboom J. Pressure ulcer risk in hip fracture patients. Acta 
Orthop Scand. 2004;75(4):390-3. 



60 

27. Gunningberg L, Lindholm C, Carlsson M, Sjoden PO. Reduced 
incidence of pressure ulcers in patients with hip fractures: a 2-year 
follow-up of quality indicators. International Journal for Quality in 
Health Care. 2001;13(5):399-407. 

28. Foxman B. Epidemiology of urinary tract infections: incidence, 
morbidity, and economic costs. Am J Med. 2002;113 Suppl 1A:5s-
13s. 

29. Foxman B. Epidemiology of urinary tract infections: incidence, 
morbidity, and economic costs. Dis Mon. 2003;49(2):53-70. 

30. Foxman B, Buxton M. Alternative approaches to conventional 
treatment of acute uncomplicated urinary tract infection in women. 
Curr Infect Dis Rep. 2013;15(2):124-9. 

31. Att förebygga vårdrelaterade infektioner. Lindesberg: The National 
Board of Health and Welfare; 2006. 

32. Lumbers M, Driver LT, Howland RJ, Older MW, Williams CM. 
Nutritional status and clinical outcome in elderly female surgical 
orthopaedic patients. Clin Nutr. 1996;15(3):101-7. 

33. Ponzer S, Tidermark J, Brismar K, Soderqvist A, Cederholm T. 
Nutritional status, insulin-like growth factor-1 and quality of life in 
elderly women with hip fractures. Clin Nutr. 1999;18(4):241-6. 

34. Eneroth M, Olsson UB, Thorngren KG, Eneroth M, Olsson U-B, 
Thorngren K-G. Insufficient fluid and energy intake in hospitalised 
patients with hip fracture. A prospective randomised study of 80 
patients. Clinical Nutrition. 2005;24(2):297-303. 

35. Koval KJ, Maurer SG, Su ET, Aharonoff GB, Zuckerman JD. The 
effects of nutritional status on outcome after hip fracture. J Orthop 
Trauma. 1999;13(3):164-9. 

36. Lumbers M, New SA, Gibson S, Murphy MC. Nutritional status in 
elderly female hip fracture patients: comparison with an age-matched 
home living group attending day centres. British Journal of Nutrition. 
2001;85(6):733-40. 

37. Lumbers M, New SA, Gibson S, Murphy MC. Nutritional status in 
elderly female hip fracture patients: comparison with an age-matched 
home living group attending day centres. Br J Nutr. 2001;85(6):733-
40. 

38. Carpintero P, Lopez P, Leon F, Lluch M, Montero M, Aguilera C. 
Men with hip fractures have poorer nutritional status and survival than 
women: a prospective study of 165 patients. Acta Orthop. 
2005;76(3):331-5. 

39. Rastinehad D. Pressure ulcer pain. J Wound Ostomy Continence Nurs. 
2006;33(3):252-7. 

40. Aiken LH, Cimiotti JP, Sloane DM, Smith HL, Flynn L, Neff DF. 
Effects of nurse staffing and nurse education on patient deaths in 
hospitals with different nurse work environments. Med Care. 
2011;49(12):1047-53. 



61 

41. Aiken LH, Clarke SP, Cheung RB, Sloane DM, Silber JH. 
Educational levels of hospital nurses and surgical patient mortality. 
Jama. 2003;290(12):1617-23. 

42. Aiken LH, Sloane DM, Bruyneel L, Van den Heede K, Griffiths P, 
Busse R, et al. Nurse staffing and education and hospital mortality in 
nine European countries: a retrospective observational study. Lancet. 
2014. 

43. Maher AB, Meehan AJ, Hertz K, Hommel A, MacDonald V, 
O’Sullivan MP, et al. Acute nursing care of the older adult with 
fragility hip fracture: An international perspective (Part 1). 
International Journal of Orthopaedic and Trauma Nursing. 
2012;16(4):177-94. 

44. Maher AB, Meehan AJ, Hertz K, Hommel A, MacDonald V, 
O’Sullivan MP, et al. Acute nursing care of the older adult with 
fragility hip fracture: An international perspective (Part 2). 
International Journal of Orthopaedic and Trauma Nursing. 
2013;17(1):4-18. 

45. International Conference on Harmonisation of Technical requirements 
for Registration of Pharmaceuticals for Human Use. Good Clinical 
Practice www.ich.org1996 [cited 2014 8th of September]. 

46. Davis RE, Sevdalis N, Vincent CA. Patient involvement in patient 
safety: the health-care professional's perspective. Journal of patient 
safety. 2012;8(4):182-8. 

47. The Swedish Agency for Health and Care Services Analysis. Patient-
Centeredness in Sweden's Health System. 2013. 

48. SFS 2014:821 Patientlag [The Patient Law] National Board of Helath 
and Welfare (2013). 

49. Frojd C, Swenne CL, Rubertsson C, Gunningberg L, Wadensten B. 
Patient information and participation still in need of improvement: 
evaluation of patients' perceptions of quality of care. Journal of 
nursing management. 2011;19(2):226-36. 

50. Bastiaens H, Van Royen P, Pavlic DR, Raposo V, Baker R. Older 
people's preferences for involvement in their own care: a qualitative 
study in primary health care in 11 European countries. Patient Educ 
Couns. 2007;68(1):33-42. 

51. Marshall A, Kitson A, Zeitz K. Patients' views of patient-centred care: 
a phenomenological case study in one surgical unit. J Adv Nurs. 
2012;68(12):2664-73. 

52. International Council of Nurses. The ICN Code of Ethics for Nurses. 
2012. 

53. Coleman EA, Smith JD, Frank JC, Min SJ, Parry C, Kramer AM. 
Preparing patients and caregivers to participate in care delivered 
across settings: the Care Transitions Intervention. J Am Geriatr Soc. 
2004;52(11):1817-25. 



62 

54. Vincent CA, Coulter A. Patient safety: what about the patient? Qual 
Saf Health Care. 2002;11(1):76-80. 

55. World Health Organisation. Geneva: World Health Organisation. 
World Alliance for Patient Safety: Forward Programme. Geneva: 
World Health Organisation,: 2005. 

56. Kitson A, Conroy T, Wengstrom Y, Profetto-McGrath J, Robertson-
Malt S. Defining the fundamentals of care. Int J Nurs Pract. 
2010;16(4):423-34. 

57. Kitson A, Conroy, T, Kuluski, K, Locock, L & Lyons, R Reclaiming 
and redefining the Fundamentals of Care: Nursing’s response to 
meeting patients’ basic human needs. Adelaide, South Australia: 
School of Nursing, the University of Adelaide.: 2013a. 

58. Kitson AL, Athlin AM, Conroy T. Anything but Basic: Nursing's 
Challenge in Meeting Patients' Fundamental Care Needs. Journal of 
nursing scholarship : an official publication of Sigma Theta Tau 
International Honor Society of Nursing / Sigma Theta Tau. 2014. 

59. Fry DE, Pine M, Jones BL, Meimban RJ. Patient characteristics and 
the occurrence of never events. Arch Surg. 2010;145(2):148-51. 

60. Avenell A, Handoll HH. Nutritional supplementation for hip fracture 
aftercare in older people. Cochrane Database Syst Rev. 
2005(2):CD001880. 

61. Cederholm T, Hedstrom M. Nutritional treatment of bone fracture. 
Curr Opin Clin Nutr Metab Care. 2005;8(4):377-81. 

62. Stratton RJ, Elia M. Who benefits from nutritional support: what is the 
evidence? Eur J Gastroenterol Hepatol. 2007;19(5):353-8. 

63. Thorell A, Nygren J, Ljungqvist O. Insulin resistance: a marker of 
surgical stress. Curr Opin Clin Nutr Metab Care. 1999;2(1):69-78. 

64. Nygren J, Thorell A, Ljungqvist O. Preoperative oral carbohydrate 
nutrition: an update. Curr Opin Clin Nutr Metab Care. 2001;4(4):255-
9. 

65. Kondrup J, Allison SP, Elia M, Vellas B, Plauth M. ESPEN guidelines 
for nutrition screening 2002. Clin Nutr. 2003;22(4):415-21. 

66. Kondrup J. ESPEN Guidelines for Nutrition Screening 2002. Clinical 
Nutrition. 2003;22(4):415-21. 

67. Clemmons DR, Underwood LE, Dickerson RN, Brown RO, Hak LJ, 
MacPhee RD, et al. Use of plasma somatomedin-C/insulin-like growth 
factor I measurements to monitor the response to nutritional repletion 
in malnourished patients. Am J Clin Nutr. 1985;41(2):191-8. 

68. Isley WL, Underwood LE, Clemmons DR. Dietary components that 
regulate serum somatomedin-C concentrations in humans. J Clin 
Invest. 1983;71(2):175-82. 

69. Donahue SP, Phillips LS. Response of IGF-1 to nutritional support in 
malnourished hospital patients: a possible indicator of short-term 
changes in nutritional status. Am J Clin Nutr. 1989;50(5):962-9. 



63 

70. Schurch MA, Rizzoli R, Slosman D, Vadas L, Vergnaud P, Bonjour 
JP. Protein supplements increase serum insulin-like growth factor-I 
levels and attenuate proximal femur bone loss in patients with recent 
hip fracture. A randomized, double-blind, placebo-controlled trial. 
Ann Intern Med. 1998;128(10):801-9. 

71. Iwao Y, Hiraike M, Kragh-Hansen U, Mera K, Noguchi T, Anraku M, et 
al. Changes of net charge and α-helical content affect the pharma-
cokinetic properties of human serum albumin. Biochimica et Biophysica 
Acta (BBA) - Proteins and Proteomics. 2007;1774(12):1582-90. 

72. Ingenbleek Y, Bernstein L. The stressful condition as a nutritionally 
dependent adaptive dichotomy. Nutrition. 1999;15(4):305-20. 

73. Guler HP, Zapf J, Schmid C, Froesch ER. Insulin-like growth factors I 
and II in healthy man. Estimations of half-lives and production rates. 
Acta Endocrinol (Copenh). 1989;121(6):753-8. 

74. Wald H, Epstein A, Kramer A. Extended use of indwelling urinary 
catheters in postoperative hip fracture patients. Med Care. 
2005;43(10):1009-17. 

75. Carolyn V. Gould CAU, Rajender K. Agarwal, Gretchen Kuntz, 
David A. Pegues and the Healthcare Infection Control Practices 
Advisory Committee (HICPAC). GUIDELINE FOR PREVENTION 
OF CATHETER-ASSOCIATED URINARY TRACT INFECTIONS 
2009. http://stacks.cdc.gov/view/cdc/7222: Healthcare Infection 
Control Practices Advisory Committee (HICPAC), Department of 
health and human services, USAM, 2009. 

76. Krieger JN. Urinary tract infections: what's new? J Urol. 
2002;168(6):2351-8. 

77. Guay DR. Cranberry and urinary tract infections. Drugs. 
2009;69(7):775-807. 

78. Gupta K, Chou MY, Howell A, Wobbe C, Grady R, Stapleton AE. 
Cranberry products inhibit adherence of p-fimbriated Escherichia coli 
to primary cultured bladder and vaginal epithelial cells. J Urol. 
2007;177(6):2357-60. 

79. Jepson RG, Mihaljevic L, Craig J. Cranberries for preventing urinary 
tract infections. Cochrane Database Syst Rev. 2004(2):CD001321. 

80. Di Martino P, Agniel R, David K, Templer C, Gaillard JL, Denys P, et 
al. Reduction of Escherichia coli adherence to uroepithelial bladder 
cells after consumption of cranberry juice: a double-blind randomized 
placebo-controlled cross-over trial. World J Urol. 2006;24(1):21-7. 

81. Zafriri D, Ofek I, Adar R, Pocino M, Sharon N. Inhibitory activity of 
cranberry juice on adherence of type 1 and type P fimbriated 
Escherichia coli to eucaryotic cells. Antimicrob Agents Chemother. 
1989;33(1):92-8. 

82. Schmidt DR, Sobota AE. An examination of the anti-adherence 
activity of cranberry juice on urinary and nonurinary bacterial isolates. 
Microbios. 1988;55(224-225):173-81. 



64 

83. Howell AB, Vorsa N, Der Marderosian A, Foo LY. Inhibition of the 
adherence of P-fimbriated Escherichia coli to uroepithelial-cell 
surfaces by proanthocyanidin extracts from cranberries. N Engl J 
Med. 1998;339(15):1085-6. 

84. Ahuja S, Kaack B, Roberts J. Loss of fimbrial adhesion with the 
addition of Vaccinum macrocarpon to the growth medium of P-
fimbriated Escherichia coli. J Urol. 1998;159(2):559-62. 

85. Howell AB. Bioactive compounds in cranberries and their role in 
prevention of urinary tract infections. Molecular nutrition & food 
research. 2007;51(6):732-7. 

86. Howell AB, Reed JD, Krueger CG, Winterbottom R, Cunningham 
DG, Leahy M. A-type cranberry proanthocyanidins and uropathogenic 
bacterial anti-adhesion activity. Phytochemistry. 2005;66(18):2281-
91. 

87. Stothers L. A randomized trial to evaluate effectiveness and cost 
effectiveness of naturopathic cranberry products as prophylaxis 
against urinary tract infection in women. Can J Urol. 2002;9(3):1558-
62. 

88. Morris NS, Stickler DJ. Does drinking cranberry juice produce urine 
inhibitory to the development of crystalline, catheter-blocking Proteus 
mirabilis biofilms? BJU Int. 2001;88(3):192-7. 

89. McMurdo ME, Bissett LY, Price RJ, Phillips G, Crombie IK. Does 
ingestion of cranberry juice reduce symptomatic urinary tract 
infections in older people in hospital? A double-blind, placebo-
controlled trial. Age Ageing. 2005;34(3):256-61. 

90. Ranhoff AH, Holvik K, Martinsen MI, Domaas K, Solheim LF. Older 
hip fracture patients: three groups with different needs. BMC Geriatr. 
2010;10:65. 

91. Unbeck M, Dalen N, Muren O, Lillkrona U, Harenstam KP. 
Healthcare processes must be improved to reduce the occurrence of 
orthopaedic adverse events. Scand J Caring Sci. 2010;24(4):671-7. 

92. McInnes E, Bell-Syer SE, Dumville JC, Legood R, Cullum NA. 
Support surfaces for pressure ulcer prevention. Cochrane Database 
Syst Rev. 2008(4):CD001735. 

93. Houwing RH, Rozendaal M, Wouters-Wesseling W, Beulens JW, 
Buskens E, Haalboom JR. A randomised, double-blind assessment of 
the effect of nutritional supplementation on the prevention of pressure 
ulcers in hip-fracture patients. Clin Nutr. 2003;22(4):401-5. 

94. Bruce D, Laurance I, McGuiness M, Ridley M, Goldswain P. 
Nutritional supplements after hip fracture: poor compliance limits 
effectiveness. Clinical Nutrition. 2003;22(5):497-500. 

95. Neumann M, Friedmann J, Roy MA, Jensen GL. Provision of high-
protein supplement for patients recovering from hip fracture. 
Nutrition. 2004;20(5):415-9. 



65 

96. Gray M. Are cranberry juice or cranberry products effective in the 
prevention or management of urinary tract infection? J Wound 
Ostomy Continence Nurs. 2002;29(3):122-6. 

97. Kontiokari T, Sundqvist K, Nuutinen M, Pokka T, Koskela M, Uhari 
M. Randomised trial of cranberry-lingonberry juice and Lactobacillus 
GG drink for the prevention of urinary tract infections in women. 
BMJ. 2001;322(7302):1571. 

98. Anthony DM. Understanding Advanced Statistics: A Guide for 
Nursing and Health Care Researchers,. London: Churchill 
Livingstone; 1999. 

99. Hessov I. Klinisk nutrition. Stockholm: Liber; 2001. 
100. Stanga Z AS, Vanderwoude M,. Nutrition in the elderly. In: L S, 

editor. Basics in Clinical Nutrition. Prague: Galen; 2004. 
101. Ek A-C NG, Lindgren M. Quality indicators for patients with or with 

risk of developing pressure ulcers. In: E I, editor. Kvalitetsindikatorer 
inom omvårdnad. 9: Svensk sjuksköterskeförening och Förlagshuset 
Gothia; 2001. p. 11-28. 

102. Gunningberg L, Lindholm C, Carlsson M, Sjoden PO. Implementation 
of risk assessment and classification of pressure ulcers as quality 
indicators for patients with hip fractures. Journal of Clinical Nursing. 
1999;8(4):396-406. 

103. Gunningberg L, Lindholm C, Carlsson M, Sjoden PO. The 
development of pressure ulcers in patients with hip fractures: 
inadequate nursing documentation is still a problem. Journal of 
Advanced Nursing. 2000;31(5):1155-64. 

104. National Pressure Ulcer Advisory Panel EPUAPaPPPIA. Prevention 
and Treatment of Pressure Ulcers: Clinical Practice Guideline. Perth, 
Australia: Cambridge Media; 2014. 

105. Lindholm C. Trycksårskortet (Pressure Ulcer Card). University 
Hospital, Uppsala, Sweden. 1996. 

106. Pfeiffer E. A short portable mental status questionnaire for the 
assessment of organic brain deficit in elderly patients. J Am Geriatr 
Soc. 1975;23(10):433-41. 

107. Svensson O, Stromberg L, Ohlen G, Lindgren U. Prediction of the 
outcome after hip fracture in elderly patients. J Bone Joint Surg Br. 
1996;78(1):115-8. 

108. Smith MJ, Breitbart WS, Platt MM. A critique of instruments and 
methods to detect, diagnose, and rate delirium. J Pain Symptom 
Manage. 1995;10(1):35-77. 

109. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of 
Illness in the Aged. The Index of Adl: A Standardized Measure of 
Biological and Psychosocial Function. JAMA. 1963;185:914-9. 

110. Aspevall O, Hallander, H. Referensmetodik för laboratoriediagnostik 
vid kliniskt bakteriologiska laboratorier. In: Smittskyddsinstitutet, 
editor. Stockholm2000. p. 22-40. 



66 

111. www.euroqol.org. EQ-5D A standardised instrument for use as a 
measure of health outcome [Web page].  [cited 2011 February]. 

112. The EuroQol Group. EuroQol-a new facility for the measurement of 
health-related quality of life. . Health Policy Educ. 1990;16(3):199-
208. 

113. Malterud K. Systematic text condensation: a strategy for qualitative 
analysis. Scandinavian journal of public health. 2012;40(8):795-805. 

114. WMA. World Medical Association Declaration of Helsinki - Ethical 
Principles for Medical Research Involving Human Subjects. Available 
from: http://www.wma.net2008. 

115. Codex. Regler och riktlinjer för forskning [Rules and guidelines for 
research] [In Swedish] [Web page]. Available from: 
http://www.codex.uu.se  

116. Lundstrom M, Olofsson B, Stenvall M, Karlsson S, Nyberg L, 
Englund U, et al. Postoperative delirium in old patients with femoral 
neck fracture: a randomized intervention study. Aging Clin Exp Res. 
2007;19(3):178-86. 

117. Mundi S, Chaudhry H, Bhandari M. Systematic review on the 
inclusion of patients with cognitive impairment in hip fracture trials: a 
missed opportunity? Can J Surg. 2014;57(4):E141-e5. 

118. Avenell A, Handoll HH. Nutritional supplementation for hip fracture 
aftercare in older people. Cochrane Database Syst Rev. 
2010(1):Cd001880. 

119. Hommel A, Bjorkelund KB, Thorngren KG, Ulander K. Nutritional 
status among patients with hip fracture in relation to pressure ulcers. 
Clin Nutr. 2007;26(5):589-96. 

120. National Pressure Ulcer Advisory Panel EPUAPaPPPIA. Nutrition in 
Pressurle Ulcer Prevention and Treatment. In: E H, editor. Prevention 
and Treatment of Pressure Ulcers: Clinical Practice Guidline 
Cambridge Media: Osborne Park, Western Australia; 2014. p. 77-88. 

121. Meijers JM, Schols JM, Jackson PA, Langer G, Clark M, Halfens RJ. 
Differences in nutritional care in pressure ulcer patients whether or not 
using nutritional guidelines. Nutrition. 2008;24(2):127-32. 

122. Duncan DG, Beck SJ, Hood K, Johansen A. Using dietetic assistants 
to improve the outcome of hip fracture: a randomised controlled trial 
of nutritional support in an acute trauma ward. Age Ageing. 
2006;35(2):148-53. 

123. Thissen JP, Ketelslegers JM, Underwood LE. Nutritional regulation of 
the insulin-like growth factors. Endocr Rev. 1994;15(1):80-101. 

124. Jackson Smith W UL, Clemmons R. . Effects of Caloric or Protein 
Restriction on Insulin-Like Growth Factor-1 (IGF-1) and IGF-Binding 
Proteins in Children and Adults. J Clin Endocrinol Metab. 
1995;80(2):443-9. 

125. Bonjour JP, Schurch MA, Rizzoli R. Nutritional aspects of hip 
fractures. Bone. 1996;18(3 Suppl):139S-44S. 



67 

126. Chevalley T, Hoffmeyer, P., Bonjour J-P., Rizzoli, R. Early serum 
IGF-1 response to oral protein supplements in elderly women with a 
recent hip fracture. Clinical Nutrition. 2010;29:78-83. 

127. Botella-Carretero JI, Iglesias B, Balsa JA, Arrieta F, Zamarron I, 
Vazquez C. Perioperative oral nutritional supplements in normally or 
mildly undernourished geriatric patients submitted to surgery for hip 
fracture: a randomized clinical trial. Clin Nutr. 2010;29(5):574-9. 

128. Jepson RG, Williams G, Craig JC. Cranberries for preventing urinary 
tract infections. Cochrane Database Syst Rev. 2012;10:CD001321. 

129. Howell AB, Botto H, Combescure C, Blanc-Potard AB, Gausa L, 
Matsumoto T, et al. Dosage effect on uropathogenic Escherichia coli 
anti-adhesion activity in urine following consumption of cranberry 
powder standardized for proanthocyanidin content: a multicentric 
randomized double blind study. BMC Infect Dis. 2010;10:94. 

130. Barbosa-Cesnik C, Brown MB, Buxton M, Zhang L, DeBusscher J, 
Foxman B. Cranberry juice fails to prevent recurrent urinary tract 
infection: results from a randomized placebo-controlled trial. Clinical 
infectious diseases : an official publication of the Infectious Diseases 
Society of America. 2011;52(1):23-30. 

131. Cahill J. Patient participation--a review of the literature. J Clin Nurs. 
1998;7(2):119-28. 

132. Say R, Murtagh M, Thomson R. Patients' preference for involvement 
in medical decision making: a narrative review. Patient Educ Couns. 
2006;60(2):102-14. 

133. Jangland E. The Patient-Health-professional Interaction in a Hospital 
Setting. Uppsala: Uppsala; 2011. 

134. Wadensten B, Frojd C, Swenne CL, Gordh T, Gunningberg L. Why is 
pain still not being assessed adequately? Results of a pain prevalence 
study in a university hospital in Sweden. J Clin Nurs. 2011;20(5-
6):624-34. 

135. Rudin Å BA-L, Eldh E, Sjölund K-F. Riktlinjer för postoperativ 
smärta (In Swedish), Guidelines for postoperative pain treatment. 
www.sfai.se: 2011. 

136. Halldorsdottir S, Hamrin E. Caring and uncaring encounters within 
nursing and health care from the cancer patient's perspective. Cancer 
Nurs. 1997;20(2):120-8. 

137. Björck M, Sandman, L,. Vårdrelation. Ett försök att tydliggöra 
begreppsanvändningen. (The care relation. Trying to clarify the use of 
the concept). Vard Nord Utveckl Forsk. 2007;86(27):14-9 (In Swedish 
with a summary in English). 

138. Wilde B, Starrin B, Larsson G, Larsson M. Quality of care from a 
patient perspective--a grounded theory study. Scand J Caring Sci. 
1993;7(2):113-20. 



68 

139. Meehan AJ, Macdonald V. International partnerships: advancing 
nursing care of the older adult with fragility hip fracture. Geriatr Nurs. 
2013;34(2):156-7. 

140. Jangland E, Larsson J, Gunningberg L. Surgical nurses' different 
understandings of their interactions with patients: a 
phenomenographic study. Scand J Caring Sci. 2011;25(3):533-41. 

141. Donaldson N, Aydin C, Fridman M. Predictors of unit-level 
medication administration accuracy: microsystem impacts on 
medication safety. J Nurs Adm. 2014;44(6):353-61. 

142. The Institue of Quality Indicators. Culture of patient safety, Uppsala 
University Hospital http://www.indikator.org/resultat.htm2014. 

143. The National Board of Health and Welfare. Lägesrapport inom 
patientsäkerhetsområdet 2014 (In Swedish). www.socialstyrelsen.se: 
2011. 

144. Tea C, Ellison M, Feghali F. Proactive patient rounding to increase 
customer service and satisfaction on an orthopaedic unit. Orthop Nurs. 
2008;27(4):233-40; quiz 41-2. 

145. Gagyor I, Bleidorn J, Wegscheider K, Hummers-Pradier E, Kochen 
MM. Practices, patients and (im)perfect data--feasibility of a 
randomised controlled clinical drug trial in German general practices. 
Trials. 2011;12:91. 

146. Lincoln YS, Guba EG. Naturalistic inquiry. Beverly Hills, Calif.: 
Sage; 1985. 

 





Acta Universitatis Upsaliensis
Digital Comprehensive Summaries of Uppsala Dissertations
from the Faculty of Medicine 1035

Editor: The Dean of the Faculty of Medicine

A doctoral dissertation from the Faculty of Medicine, Uppsala
University, is usually a summary of a number of papers. A few
copies of the complete dissertation are kept at major Swedish
research libraries, while the summary alone is distributed
internationally through the series Digital Comprehensive
Summaries of Uppsala Dissertations from the Faculty of
Medicine. (Prior to January, 2005, the series was published
under the title “Comprehensive Summaries of Uppsala
Dissertations from the Faculty of Medicine”.)

Distribution: publications.uu.se
urn:nbn:se:uu:diva-232825

ACTA
UNIVERSITATIS

UPSALIENSIS
UPPSALA

2014


	List of Papers
	Contents
	Abbreviations
	Preface
	Introduction
	Patient with hip fracture
	Patient safety and nursing care
	Patient involvement
	Nutritional therapy
	Cranberry capsules


	Rationale for the studies
	Overall and specific aims
	Study I
	Study II
	Study III
	Study IV

	Methods
	Design
	Setting for studies I-IV
	Study I
	Participants
	Intervention
	Data collection
	Data analysis

	Study II
	Participants
	Intervention
	Data collection
	Data analysis

	Study III
	Participants
	Intervention
	Endpoint
	Data collection
	Data analysis

	Study IV
	Participants
	Qualitative interviews
	Data analysis

	Ethical considerations

	Results
	Study I
	Study II
	Study III
	Study IV

	Discussion
	Nutritional intervention
	Cranberry intervention
	Patient involvement
	Prerequisite for the nurse in bedside patient safety work
	Methodological considerations
	Studies I and II
	Study III
	Study IV


	Conclusions
	Clinical implications and future research
	Svensk sammanfattning
	Acknowledgements
	References



