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Summary in English 

Elderly patients with fragility fractures often suffer from multiple comorbidities and a high risk of 

developing medical complications postoperatively. To address these challenges, orthogeriatric care 

was developed as a model of collaboration between geriatricians, orthopaedic surgeons, and an 

interprofessional team of nurses, therapists, and further relevant healthcare professionals. So far 

orthogeriatric care has predominantly been applied to hip fracture patients. 

In order to optimize the care pathway for elderly patients with all fragility fractures and to gain more 

knowledge about its effect, we implemented an orthogeriatric care unit to look after these patients. 

The aim of this study was to assess the impact of orthogeriatric care on:  1) Healthcare professionals’ 

readiness for change; 2) Patients’ postoperative complications and readmission; 3) Patient 

satisfaction and patient-reported experiences and furthermore to assess 4) health professionals’ 

views working within an orthogeriatric unit. 

The study was designed as a prospective observational cohort study with a retrospective cohort to 

assess the impact of an orthogeriatric intervention on postoperative complications and readmission 

in all patients with fragility fractures. Patient satisfaction, patient-reported experiences and health 

professionals’ readiness for change was assessed in cross-sectional questionnaire surveys, whereas 

healthcare professionals´ views and experiences were investigated using focus groups. 

In total, 77.9% of the healthcare respondents indicated that they had either excellent knowledge or 

some knowledge of orthogeriatric care and 87.6% expressed their full support or support to the 

creation of the orthogeriatric unit. Furthermore, an overall high degree of readiness for change was 

found, but the care group in particular expressed concerns about work-related interests and work 

strain. Comparing the orthogeriatric cohort and historical cohort, no significant differences with 

regard to proportion of patients with all fragility fractures experiencing postoperative complications 

were found (24.5 % versus 28.3 %, p=0.36). Neither was any impact found on the prevalence of 

readmissions within 30 days after discharge (14.1 % vs. 12.1 %, p=0.5). When patients were asked 

about their satisfaction with clinical elements of orthogeriatric care including treatment, care, 

training and interprofessional collaboration; 91.5%, 91.9%, 73.3% and 69.9% of all respondents 

expressed satisfaction, respectively. Yet, 30.9% of the respondents stated they had not experienced 

ward rounds. After two years, all professionals experienced orthogeriatric care being an initiative 

improving quality in patient treatment for elderly patients admitted with fragility fractures. 

Furthermore, the interprofessional collaboration had increased considerable after establishing the 
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orthogeriatric unit. Different expectations to their interprofessional colleagues’ contribution and the 

possibility of professional growth may still challenge the collaboration. 

In this study, the majority of healthcare professionals expressed good knowledge, strong support, 

and a high readiness prior to implementation of orthogeriatric care. After two years, they further 

indicated that enhanced communication, broader appreciation of competences, and the sense of a 

shared goal had resulted in improved interprofessional collaboration and thus, improved quality of 

care. However, we found no indication of decreasing postoperative complications or readmissions. A 

large proportion of patients expressed high levels of satisfaction with the clinical elements of the 

orthogeriatric care. Correspondingly, a large proportion of the patients felt respected, appropriately 

involved and confident at discharge.  

The findings suggest that there is room for improvement: For example, a number of patients had no 

experience of training or ward rounds and only half of patients indicated that their family had been 

appropriately involved. Some vulnerable patients also were concerned and lacked confidence at 

discharge. Furthermore, the orthogeriatric model continued to be challenged by different 

expectations among healthcare professionals and heavy workloads. Neither did all professionals find 

orthogeriatric care sufficiently stimulating.  
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Dansk resume (Summary in Danish) 

Ældre mennesker med skrøbelighedsbrud lider ofte af flere sygdomme og en høj risiko for at udvikle 

medicinske komplikationer postoperativt. For at imødekomme disse udfordringer blev ortogeriatri 

udviklet som en samarbejdsmodel mellem geriatere, ortopædkirurger og et tværfagligt team af 

sygeplejersker, terapeuter og yderligere sundhedspersonale. Hidtil har ortogeriatri hovedsagligt 

været rettet mod hoftenær fraktur patienter. 

For at optimere patientforløbene for ældre patienter med alle skrøbelighedsbrud samt at få mere 

viden om ortogeriatrisk virkning hos disse pateinter, implementerede vi et ortogeriatrisk afsnit. 

Formålet med denne undersøgelse var at vurdere virkningen af ortogeriatri på: 1) 

sundhedspersonalets forandringsparathed; 2) Patienternes postoperative komplikationer og 

genindlæggelser; 3) patienternes tilfredshed og patient-rapporterede erfaringer og desuden vurdere 

4)sundhedsprofessionelles perspektiver på det at arbejde i et ortogeriatrisk afsnit. 

Undersøgelsen er designet som et prospektivt kohorte studie med en retrospektiv kohorte med 

henblik på at vurdere virkningen af en ortogeriatrisk intervention på postoperative komplikationer og 

genindlæggelser hos alle patienter med skrøbelighedsbrud. Patienttilfredshed, patient-rapporterede 

erfaringer samt sundhedsprofessionelles forandringsparathed blev vurderet gennem 

spørgeskemaundersøgelser, mens sundhedsprofessionelles perspektiver og erfaringer blev 

undersøgt ved hjælp af fokusgrupper. 

I alt 77,9 % af de adspurgte sundhedsprofessionelle angav, at de havde enten indgående eller en vis 

viden om ortogeriatri og 87,6 % udtrykte deres fulde støtte til oprettelsen af det ortogeriatriske 

afsnit. Endvidere blev en høj grad af forandringsparathed fundet, om end plejegruppen udtrykte 

bekymring over arbejdsrelaterede interesser og arbejdspres. Når den ortogeriatriske patientgruppe 

sammenlignes med den historiske patientgruppe, findes ingen signifikante forskelle med hensyn til 

andelen af patienter med skrøbelighedsbrud, som oplever postoperative komplikationer (22,5 % vs. 

28,3 %, p = 0,36). Der findes ej heller nogen virkning på forekomsten af genindlæggelser inden for 30 

dage efter udskrivelse (14,1 % vs. 12,1 %, p = 0,5). Når patienterne spørges til deres tilfredshed med 

kerneopgaverne i ortogeriatri, herunder behandling, pleje, træning og tværfagligt samarbejde, 

udtrykker henholdsvis 91,5 %, 91,9 %, 73,3 % og 69,9 % af alle adspurgte tilfredshed. Alligevel svarer 

30,9 % af de adspurgte, at de ikke oplever stuegang. Efter to år oplever alle sundhedsprofessionelle 

at ortogeriatri forbedrer kvaliteten i patientbehandlingen for ældre patienter indlagt med 

skrøbelighedsbrud. Endvidere er det tværfaglige samarbejde blevet betydeligt bedre efter 
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indførelsen af ortogeriatri. Forskellige forventninger til tværfaglige kollegaer samt muligheden for 

faglig udvikling kan dog stadigvæk udfordre samarbejdet. 

I denne undersøgelse gav størstedelen af de sundhedsprofessionelle udtryk for et godt kendskab, 

stærk støtte og høj forandringsparathed forud for implementeringen af ortogeriatri. Efter to år 

tilkendegav de endvidere, at bedre kommunikation, bredere forståelse af kompetencer og 

betydningen af et fælles mål havde resulteret i et forbedret interprofessionelt samarbejde og 

dermed forbedret kvaliteten af plejen og behandlingen. Vi fandt imidlertid ingen tegn på faldende 

postoperative komplikationer eller genindlæggelser. En stor del af patienterne gav udtryk for et højt 

niveau af tilfredshed med de kliniske elementer i ortogeriatri. Tilsvarende følte en stor del af 

patienterne sig respekteret, passende inddraget og var trygge ved udskrivelsen. 

Resultaterne tyder på, at der er plads til forbedringer. For eksempel havde en række af patienterne 

ikke oplevet træning eller stuegang og kun halvdelen af patienterne angav, at deres familie var blevet 

passende involveret. Nogle sårbare patienter var også bekymrede og utrygge ved udskrivelsen. Den 

ortogeriatriske model fortsatte med at blive udfordret af forskellige forventninger blandt de 

sundhedsprofessionelle og den tunge arbejdsbyrde. Heller ikke alle professionelle fandt ortogeriatri 

tilstrækkelig stimulerende.   
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1.0  Background 

1.1 Introduction 

A patient with a fragility fracture is commonly seen in the emergency department and is 

subsequently admitted to the orthopaedic department, where the fracture is surgically treated. The 

patient is then rehabilitated, cared for and discharged within approximately ten days. However, 

elderly patients with fragility fractures often suffer from multiple comorbidities and are at a high risk 

of developing medical complications postoperatively (1, 2). To address these challenges, 

orthogeriatric care was developed as a model of collaboration between an interprofessional team of 

geriatricians, orthopaedic surgeons, nurses, therapists and other relevant healthcare staff (3). 

1.2 Orthogeriatric care 

The orthogeriatric care model was developed and implemented in the 1950s in the UK (4) and has 

been broadly defined as “specialist medical care for older patients with orthopaedic disorders that is 

provided collaboratively by orthopaedic and aged care services” (5) 

1.2.1 The orthogeriatric patient 

Orthogeriatric care is targeted at patients with fragility fractures.  

A fragility fracture is defined as a fracture that occurs after minimal trauma, such as falling from a 

standing height or less, or after no identifiable trauma (6) and may occur in several bones within the 

appendicular or axial skeleton of elderly patients (7). Fractures of the hip, spine, and Colles’ fractures 

are among the most common fragility fractures (7) and, in 2010, approximately 66,000 new fragility 

fractures occurred in Denmark; these consisted of 12,000 hip fractures, 10,000 vertebral fractures, 

10,000 forearm fractures and 34,000 other fractures. Taking into account demographic projections to 

2025, the number of incident fractures was furthermore expected to rise to 86,000 in 2025, 

representing an increase of 20,000 fractures (8). The incidence of these fractures is higher in women 

than in men and increases sharply after 50 years of age (7). 

Orthogeriatric care has predominantly been offered to hip fracture patients as hip fracture is the 

most common and costly type of fragility fracture that an elderly person can be admitted for (8, 9). 

On average, patients admitted with a hip fracture are 80 years of age and 75% of these fractures 

occur in women (10). Approximately 42% of older adults with hip fractures are cognitively impaired 

(11), 24% are living in long-term care institutions (12), 56% have a preoperative physical status (ASA 

score) of three or above (13), and 39% have a comorbidity score (CCI) of one or more (13) when 
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admitted to the hospital. However, patients with hip fractures present a varied picture; while some 

are frail, others are relatively healthy.  

Suffering a hip fracture can have considerable consequences. The mortality rate may be as high as 

10% during admission (14) and 36% after 12 months (10). Only 60% of those who survive a hip 

fracture recover the functional level they had before the accident and 25% of patients who were 

independent before the fall require admission to a home for the elderly (15). Impaired mobility, 

alongside reduced social independence, also affects quality of life (16). Furthermore, postoperative 

medical complications in elderly hip fracture patients are known to be common and cause prolonged 

stays in hospital and carry overall cost of care (17).  

Awareness of orthogeriatric care for patients with various fragility fractures is, nonetheless, 

increasing (18).  

1.2.2 Orthogeriatric models 

Both nationally and internationally, the organization of orthogeriatric care has been very 

heterogeneous in terms of management structure and admission criteria. Based on the literature, 

Kammerlander et al. have identified four different orthogeriatric care models (3): 

1) a traditional model, whereby elderly patients with fractures are admitted to an 

orthopaedic ward for treatment by an orthopaedic surgeon and geriatric consultative 

service, as required; 

 2) an extended version of the first model, in which patients are admitted to an 

orthopaedic ward and a geriatric specialist consults from admission to discharge on a 

daily basis; 

3) patients are admitted to a geriatric ward and remain there until discharge, and 

orthopaedic services are provided on a consultation basis; 

4) an orthopaedic surgeon and a geriatrician manage the patient together from 

admission to discharge. The patient is admitted to an orthopaedic ward, and the 

geriatrician is an integrated part of the orthopaedic team. A multiprofessional group 

with nurses, social workers, physiotherapists, and others is formed.  

The literature indicates that most orthogeriatric models admit hip fracture patients from the age of 

65; however, other criteria may be applied, e.g., patients with other types of fragility fractures (19-
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23), aged 70 or more (19, 20, 22, 24-26), with occurrence of comorbidities (22, 27), and exposed to 

polypharmacy (27).  

In addition to the various models and admission criteria, orthogeriatric care also tends to be country- 

and hospital-specific, due to differences in healthcare systems and hospital organization. However, 

organizational orthogeriatric care pathways generally include four main steps: 1) pre-operative care, 

including early radiological diagnosis and preoperative tests, pain management, venous thrombosis 

prophylaxis, and identifying and treating exacerbations of chronic medical conditions or acute 

medical illness; 2) postoperative care, including pain management, antibiotic prophylaxis, correction 

of postoperative anaemia, and the assessment of pressure ulcers, nutritional status, renal function, 

cognitive function, and early mobilization; 3) rehabilitation along with secondary prevention in terms 

of fall assessment and screening for osteoporosis; and 4) clinical and service governance of the care 

pathway in terms of entering data in national registries (28).  

Whatever orthogeriatric model is used, the cooperation should ensure a multidimensional 

assessment with a view to restoring patients to their previous clinical, functional and cognitive status 

(29).  

In Denmark, orthogeriatric care is a relatively new discipline and was first implemented at the 

department of orthopaedic surgery at Svendborg Hospital in 2007 (30); in 2009, two full-time 

geriatricians were employed in the orthopaedic department at Bispebjerg Hospital (31). 

Subsequently, orthogeriatric care has evolved in Denmark and is now offered at several hospitals 

cross-country, mainly being implemented in orthopaedic departments. 

1.2.3 Clinical impact of orthogeriatric care  

Hip fracture patients 

The evidence for orthogeriatric care of hip fracture patients is large yet varies in heterogeneity, 

including differences in outcome measures and different models of orthogeriatric management (32, 

33). 

Orthogeriatric care reduces in-hospital mortality (34, 35) as well as long-term mortality up to one 

year in hip fracture patients, when compared to traditional orthopaedic care (27, 36, 37); some 

studies, however, have demonstrated nonsignificant outcomes (1, 38, 39). Furthermore, the 

prevalence of postoperative complications (1, 2, 34, 35, 40, 41) and readmissions (34, 40, 41) has 

been found to decrease when compared with traditional orthopaedic care. The majority of studies 
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were designed as retrospective (1, 2, 14, 37, 41, 42), prospective cohort studies with a historical 

cohort (27, 34, 40), or as a randomized controlled trial (35).  

Furthermore, patients’ mobility after four months (24, 38), six months (43), and one year (38, 43) has 

been found to improve after implementation of an orthogeriatric model of care. All three studies 

cited here were designed as randomized controlled trials; Stenvall et al. (38) studied hip fracture 

patients regaining their ability to walk independently indoors without walking aids, Shyu et al. (43) 

examined patients recovering their previous walking ability, while Prestmo et al. (24) considered 

mobility with the Short Physical Performance Battery (SPPB) by assessing standing balance, walking 

speed, and ability to rise from a chair. Yet the evidence supporting long-term functional 

improvement is weak; a meta-analysis of 11 prospective controlled design studies (randomized 

controlled trial or controlled study with parallel controls) did not demonstrate any improvement in 

long-term functional outcomes after an orthogeriatric model of care was implemented (44). 

A review of the literature on activities of daily living (ADL) shows that a significantly higher 

proportion of patients recovered their ADL in the orthogeriatric group than in the control group after 

three to four months (35, 38, 45) and after 12 months (38); the evidence for the long-term effect, 

however, was unclear  (35, 39). All four studies were designed as randomized controlled trials using 

the KATZ index (35, 38, 39) or Barthel index (45) as outcomes.  
 

Additionally, length of stay (LOS) has been found to decrease significantly when orthogeriatric care is 

compared to traditional care (1, 2, 35, 37, 38, 46), even though the LOS in the control group initially 

varied from 8.3 to 40 days. Again, the evidence is not clear (34, 39, 40). In fact, many factors are 

known to affect LOS, including previous level of functioning, perioperative complications and 

discharge destination (17, 47). 

In one randomized experimental study, health-related quality of life was investigated in patients 60 

years or older with hip fractures, who received an interdisciplinary intervention program; this was 

compared to routine care. Using the SF 36 questionnaire, the orthogeriatric group had significantly 

better overall outcomes in bodily pain, vitality, mental health, physical function and physical 

activities than the control group at all times during the first two year after discharge. Overall, physical 

health outcomes (physical functioning, physical activities and vitality) showed larger treatment 

effects compared to outcomes related to emotional, mental, and social functioning (48).  
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Reviewing the evidence on specific orthogeriatric models, it is unclear what model is best, but there 

is a trend toward using an integrated approach (3, 33, 49). However, a 2016 study comparing two 

accepted models of orthogeriatric care in the same hospital as they changed from a geriatric 

consultation service to a completely integrated service in a dedicated orthogeriatric ward found 

significant decreases in time to surgery (TTS), LOS, and in-hospital mortality, despite an overall 

increase in comorbidity in the postintervention group (50). 
 
Fragility fracture patients  

Only few studies on orthogeriatric care to patients with various fragility fractures have been 

published, but no comparisons to traditional orthopaedic care were performed.  

In Australia, Chong et al. (21) studied 834 patients aged over 50 years admitted with fractured neck of 

femur (51%), upper and lower limb, spinal, pelvic and other fragility fractures in an orthopaedic unit 

jointly managed by orthopaedic and geriatric teams. Compared with patients with various other 

fragility fractures, they found their hip fracture patients to be older (80 vs. 73 years), less likely to be 

living at home before their fracture (66% vs. 88%), less often discharged directly to their home (11% 

vs. 50%), and with a higher in-hospital mortality rate (3.5% vs. 2.5%). In Austria, Kammerlander et al. 

(22) studied 529 patients with various fragility fractures aged over 70 and with more than two 

relevant comorbidities, as well as all patients above 80, admitted to a geriatric fracture centre—an 

orthogeriatric comanagement model. In total, 36.9% of the patients were admitted with a hip 

fracture, 11.9% with a vertebral fracture, 10.0% with rib fractures, 10.6% with a pelvic ring fracture, 

and 9.8% with a proximal humerus fracture. They found a mortality rate of 3.1% in hip fracture 

patients, compared to 1.4% in the entire study population, yet no comparisons to traditional 

orthopaedic care were performed. Furthermore, a retrospective Austrian study of 307 non-hip 

fracture patients aged 70 years or older reported a one-year mortality of 17.6%; the highest 

mortality rates were found in patients suffering from pelvic, thoracic, and vertebral fractures. 

Mortality risk was found to be independent of fracture location and age; yet comorbidities and 

prefracture functional status had a significant impact on the one-year mortality rate of non-hip 

fracture patients (20).  

Danish studies 

In Denmark, few studies have investigated the impact of orthogeriatric care on hip fracture patients. 

In 2010, a report on orthogeriatric care was completed in Svendborg, showing a small decrease in the 

LOS (17.5 vs. 11.3 days) for orthogeriatric care as compared to the control group (30). Furthermore, 
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the assessment showed improvement in the satisfaction of both patients (care pathway and 

information level) and healthcare professionals (working in the orthogeriatric unit).  

Additionally, two studies from Bispebjerg Hospital reported a significantly decreased in-hospital 

mortality, 30-day, 90-day and one-year mortality for orthogeriatric care as compared to traditional 

care (27, 31). 

Finally, a nation-wide study comparing the quality of in-hospital care and 30-day mortality in patients 

with hip fractures admitted to either orthogeriatric or ordinary orthopaedic units found that patients 

admitted to orthogeriatric units experienced lower 30-day mortality rates, with no significant 

difference in LOS or TTS (51). 

1.3 Orthogeriatric care assessment 

Orthogeriatric care is a complex model including a range of different treatment, care, and training 

elements as well involvement by many healthcare professionals. To assess orthogeriatric care, a 

definition of the offered quality of care is required (52).  

Quality of care 

Quality of care can be defined as “the degree to which health services for individuals and populations 

increase the likelihood of desired health outcomes and are consistent with current professional 

knowledge” (53). Donabedian, who is considered the father of quality assessment in healthcare, has 

provided a framework for assessing quality of care in terms of outcome, process and structure (54) ; 

Outcome involves all the effects of healthcare, including health status, patient satisfaction, health-

related quality of life, etc.; Process is the sum of all activities which together provide healthcare, and 

commonly includes technical competences, coordination and continuity of care, but may also refer to 

interprofessional processes and the appropriateness of information. Structure includes all the factors 

that affect the context in which care is delivered, such as qualifications of the medical staff and their 

organization (54). 

In order to operationalize the concept of quality in healthcare, the following elements have been 

found relevant: 1) clinical quality, 2) patient-experienced quality, and 3) organizational quality, as 

these elements cover healthcare impact in terms of diagnostic, treatment, care, rehabilitation and 

prevention, patient experience and satisfaction with the healthcare system, work organization, 

working relationships and consistency of patient-care services (55). As patients tend to assess 

healthcare quality according to the responsiveness to their specific needs, and healthcare 
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professionals tend to define quality in terms of the attributes and results of care, the perspectives of 

each party must be encompassed when assessing healthcare (56). 

Thus, 1) clinical impact, 2) patient experiences and satisfaction, and 3) healthcare professionals’ 

views and experiences are relevant dimensions for assessing clinical quality, patient-experienced 

quality, and organizational quality in orthogeriatric care. Furthermore, organizational quality can be 

visualized by assessing healthcare professionals’ readiness for change prior to the implementation of 

an orthogeriatric care model. 

Quality standards for treating patients with fragility fractures in Denmark 

Since 1999, all departments of orthopaedic surgery in Denmark have followed a national reference 

program for hip patients that includes recommendations on the TTS, early mobilization, clarifying 

ambulation status before fracture and at discharge, nutritional status, initiating in-hospital 

osteoporosis treatment, and fall prevention in order to increase the quality of care (57).  

Since 2003, all hospital units treating hip fracture patients have reported quality of care process and 

result indicators to the Danish Multidisciplinary Hip Fracture Registry (DMHFR), in order to improve 

quality of care for all patients 65 years or older admitted with a hip fracture. A yearly report is 

performed in which hospitals and regions are able to find improvement opportunities. Other fragility 

fractures have not been focused on and no other registration practise has been established. 

Clinical outcome measurements of orthogeriatric care 

To assess orthogeriatric care, a panel of experts in hip fracture management has recommended that 

twelve outcome parameters are used in the assessment of orthogeriatric care, including mortality, 

LOS, TTS, complications, readmission rate, mobility, quality of life, pain, activities of daily living, 

medication use, place of residence and costs. Although patients’ satisfaction and falls were also 

found relevant, no appropriate tools for their measurement could be identified (58). The 

recommendations are based on a literature review of the outcome parameters used in studies of 

geriatric fracture centres and include definitions and time points for the assessment of the 

parameters (59).  

Patient experiences and satisfaction  

When assessing quality of healthcare, patients’ experiences and satisfaction should be incorporated 

(60), as their unique experiences enable them to offer key insights into the quality of care and 
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treatment, specifically concerning the way treatment, processes and interactions are perceived (61). 

However, patient satisfaction is not a simple or well-defined concept. Donabedian argues that 

satisfaction is based on healthcare outcomes and personal relationships within healthcare systems 

(52), and in that perspective, themes of satisfaction with the treatment provided, interprofessional 

processes (including respect), information received, and participation experienced all appear 

relevant (62). As satisfaction ratings tend to show high scores (60), questions about the patients’ 

experiences are likely to provide a useful supplement to the monitoring of quality in care (63). 

Furthermore, experience measurements are less subjective and less susceptible to the effects of 

expectations (64). Basically, two approaches for assessing patient satisfaction and experience are 

possible: qualitative and quantitative. The quantitative approach using questionnaires provides 

accurate methods to measure patient experience and satisfaction from a large number of patients. 

Questionnaires (either self-reported, interviewer-administrated, or by telephone) have been the 

most common assessment tool for conducting patient satisfaction studies (65). 

Healthcare professionals’ perspective and experiences 

Additionally, healthcare professionals’ contribution of views and experiences on structure and 

process elements provide an understanding of their motivations and concerns about the 

orthogeriatric care model. These parameters can be assessed both prior to and after the 

implementation of an orthogeriatric unit. Prior to implementation, healthcare professionals 

perspectives on, and readiness for, the change can provide insight into their beliefs and attitudes 

regarding the extent to which the change is needed and the organization’s capacity for its successful 

undertaking (66, 67). When organizational readiness for change is high, organizational members are 

more likely to initiate change, exert greater effort, exhibit greater persistence and display more 

cooperative behaviour (68). Organizational readiness for change is a multilevel construct that refers 

to organizational members’ commitment and capability to implement change (68). A questionnaire is 

the most common assessment tool in relation to readiness for change.  

Later, when healthcare professionals’ have worked in the new organization, their views and 

experiences may be assessed again.  A qualitative approach can be used in order to gain a deeper 

understanding of their motivations and concerns. In a previous study, collaborative approaches to 

the implementation of person-centred hip fracture care was explored among 16 clinical leaders from 

different disciplines; all participating in facilitated action meetings (69). Christie et al. found that 

individuals, teams and management entertained essentially different expectations of goals and 

outcomes of the patient pathway. They also found that the professionals identified more strongly 
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with their “own” group than with their interprofessional colleagues, thus retaining their individual 

professional identities. Overall, the findings indicate that 1) care continued to be delivered by distinct 

“service units”, 2) the professions worked independently of each other and 3) communication was 

insufficient; thus contributing to fragmented treatment and care. However, the introduction of 

facilitated action meetings was found to enhance communication by developing a patient-centred 

approach, shared values and overall understanding of the necessity of professionals’ different 

competences (69).  

2.0 Aims 

The aim of this study was to assess the impact of orthogeriatric care on: 

1) Healthcare professionals’ readiness for change 

2) Patients’ postoperative complications and readmission 

3) Patient satisfaction and patient-reported experiences 

and to: 

4)  assess health professionals’ views of and experiences with working in an orthogeriatric unit  

3.0  Materials and methods 

3.1 Design 

The study was designed as a prospective observational cohort study with a retrospective cohort to 

assess the impact of an orthogeriatric intervention on postoperative complications and readmission 

in all patients with fragility fractures. 

Patient satisfaction, patient-reported experiences and health professionals’ readiness for change 

were assessed in cross-sectional questionnaire surveys, whereas healthcare professionals’ views and 

experiences were investigated using focus groups. 

3.2 Setting 

Orthogeriatric care 
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In line with the growing awareness of the merits of orthogeriatric care for patients with all fragility 

fractures, a 12-bed orthogeriatric unit for acute patients of sixty-five years or older admitted with 

various fragility fractures was opened in the orthopaedic department at Kolding Hospital on 1 March, 

2014. All patients were examined in the emergency room and transferred directly to the 

orthogeriatric unit, where they were prepared for surgery. Where possible, patients were mobilized 

for 24 hours postoperatively and systematically screened for confusion (Hindsø test and the 

Confusion Assessment Method, CAM), nutrition status, infection, anaemia and pain. Furthermore, 

activities of daily living (ADL), functional status prior to fracture (Cumulated Ambulation Score, CAS) 

and orthostatic blood pressure were assessed. Before discharge, functional status was re-evaluated 

and assessment for fall and osteoporotic treatment was also performed. 

The orthogeriatric unit was staffed with an interprofessional team consisting of orthopaedic 

surgeons, geriatric specialists, nurses, nursing assistants, physiotherapists, occupational therapists 

and dieticians. Every weekday, an interprofessional conference was conducted in which treatment, 

training, nursing care,  

 Fact Box 1. Outline of organizational, training and care-path differences between control and 
intervention groups 
Activities                                            Usual orthopaedic care Orthogeriatric care  

  Patients with hip 
fractures 

Patients with other fragility 
fractures 

Patients with hip and  
other fragility fractures  

Interprofessional 
conference  

None None Interprofessional team 
meetings Monday–
Friday.  

Ward round The geriatrician attended 
the ward 2 × 1 hour per 
week, reading patient 
medical records and 
recommending further 
medical examination and 
treatment. The 
orthopaedic consultant 
was responsible for 
patient treatment. 

The orthopaedic consultant 
had sole responsibility for 
patient treatment 

The geriatrician attended 
the ward each weekday. 
The geriatrician and 
orthopaedic consultant 
shared responsibility for 
patients. They attended 
to patients according to 
medical importance. 
 

Treatment Routine prescription of 
calcium and vitamin D 
and fall prevention, when 
relevant 

No routine prescriptions Systematic prescription 
of calcium and vitamin D 
and fall prevention, 
when relevant. 
Systematic orthostatic 
blood-pressure 
measurement; routine 
blood tests concerning 
medical status. 
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Follow-up round None None Follow-up rounds each 
afternoon, by the 
geriatrician and 
orthopaedic consultant. 
Follow-up on x-ray, 
blood tests, subacute 
matters, etc.  
 

Training facilities in 
the ward 

None None A dedicated room with 
exercise equipment used 
for group and individual 
training, Monday to 
Friday 
 

Physiotherapy Individual training and 
evaluating walking aids 
(mean time 140 min per 
patient per admission) 

Individual training and 
evaluating walking aids 
(time not assessed). 

Daily individual training 
and group training and 
evaluating walking aids 
(mean time 250 min per 
hip patient during 
admission). 
 

Occupational therapy Assistance requested to 
evaluate the need for 
daily living aids. ADL 
assistance was offered to 
2–3 patients per week 

No ADL assistance Evaluation of the need 
for daily living and 
occupational therapy 
(ADL) was offered to all 
patients thought able to 
benefit from it (five 
patients per week). 
 

Nutritional therapy Assistance requested to 
develop nutrition plans 
(five minutes per patient) 

No support from dieticians Attending conferences, 
assessing patients’ 
nutritional status, and 
developing nutrition 
plans. 

Discharge planning Early discharge planning. 
Report sent to the 
municipality for all 
patients with established 
contact. Video conference 
when major changes 
were needed. 

Early discharge planning. 
Report was sent to the 
municipality for all patients 
with established contact. 
Video conference when 
major changes were 
needed. 

Early discharge planning. 
Report was sent to the 
municipality for all 
patients with established 
contact. Video 
conference when major 
changes were needed. 
 

Staff training No specific training No specific training A 6 × 3 hour course for 
carers in orthogeriatric 
care and medical 
knowledge, including 
sessions on preventing, 
detecting, and treating 
various medical 
complications. 
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and discharge planning for each patient was discussed. Furthermore, patients were assessed in ward 

rounds and received daily physiotherapy training five days a week. Where relevant, plans for early 

discharge were discussed with the patients and their families. For all patients who had previously 

received municipal home care, a discharge report was sent to the home care service. If major 

changes at home were needed, a video conference between the patient, relatives, home care, and 

ward nurses was conducted (see Fact Box 1).  

All nurses and nursing assistants received a 6 × 3 hour course in medical knowledge, which included 

sessions on how to prevent, detect, care for and treat various medical complications.  

Usual care  

Prior to the implementation of orthogeriatric care, elderly patients with fractures were examined in 

the emergency room and then admitted to a general orthopaedic ward, which received both elective 

and acute patients. Since 2007, one geriatrician had attended the orthopaedic ward 2 × 1 hour every 

week, recommending further medical examination and treatment on the basis of the hip fracture 

patients’ medical records. The orthopaedic consultant was responsible for treatment. Patients with 

other fragility fractures were not assessed by a geriatrician, but medical consultancy as well as 

therapy could be requested when needed. 

3.3 Study population 

3.3.1 Patients  

All patients aged 65 years or older who were admitted to the orthogeriatric unit with a fragility 

fracture were assessed for eligibility. The historical cohort consisted of patients admitted between 1 

September, 2013, and 31 January, 2014, that is, beginning and ending before the implementation of 

the new unit. The orthogeriatric cohort was recruited in a period from the introduction of the unit on 

1 September, 2014, to 31 August, 2015. Only patients in the orthogeriatric cohort were assessed for 

eligibility in the questionnaire survey. 

The fragility fractures of interest were hip fractures, clinical vertebral fractures and appendicular 

fractures with the exception of fractures of the skull, face, fingers, hands, feet, toes or kneecaps, as 

these fractures were not defined as fragility fractures (70).  

Patients whose fractures were due to cancer or high-energy trauma were excluded. Furthermore, 

patients treated conservatively with no surgery or surgery performed operation on at another 

hospital were excluded, as the primary outcome was postoperative complications and the 
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assessment related to the orthogeriatric unit. If patients had been readmitted within the last month 

due to fracture-related complications, they were not included in the study population, but as 

readmissions. 

When assessing patients’ experiences and satisfaction, patients were excluded if surgery had been 

performed elsewhere, they had been transferred to another department or hospital after surgery, or 

had died during the data collection period, as we wanted their assessment of the entire hospital stay. 

Furthermore, discharge during weekends, holidays, or within 24 hours of admission, due to the 

unavailability of the research nurses were exclusion grounds. Moreover, patients who did not 

understand Danish or whose mental or physical condition precluded meaningful responses were 

excluded.  

3.3.2 Healthcare professionals 

All healthcare professionals who were considered to have a professional link with orthogeriatric 

patients in terms of treatment or administration were included in the study of readiness for change. 

The professionals included were physicians, nurses, healthcare assistants, physiotherapists, 

occupational therapists, secretaries, dieticians and managers from the departments of medicine, 

orthopaedic surgery, and therapy.  

For the purpose of assessing as many different views as possible after two years, 25 healthcare 

professionals from different professions working in the orthogeriatric unit were contacted. As there 

had been a high level of staff turnover among nurses after the implementation of the orthogeriatric 

unit, three nurses who had subsequently left the ward were invited to participate in the study.  

3.4 Data collection  

In this study, clinical, questionnaire and qualitative data were collected. 

3.4.1 Clinical data 

The two cohorts, with data on age, gender, type of fracture, TTS and LOS were established on the 

basis of information obtained from the patient administrative system at the hospital. Data on the 

American Society of Anaesthesiologists Physical Status (ASA score) were obtained from the Danish 

Anaesthesia Database, and data on comorbidity and readmission came from a national registry. All 

remaining variables were collected from medical records, including marital status, place of residence, 

BMI, use of walking aids, mobility, number of drugs by the time of admission, preoperative 

complications, patient mobilization within 24 hours of the operation and pain score on the second 

postoperative day. 
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Postoperative complications were defined as the proportion of patients with at least one medical 

complication or surgical complication occurring at any time between surgery and discharge. 

Complications were defined and assessed as recommended by Liem et al. (58). However, data on 

adverse drug reactions (ADR) and renal complications were excluded, as these cases were 

inappropriately defined and not systematically documented in the records. 

Readmission was defined as acute admission within 30 days from discharge and, since not all 

readmissions would necessarily occur at the same hospital, data were gathered from a national 

registry, as recommended (58). 

3.4.2 Questionnaire data 

Patient experience and satisfaction 

We collected questionnaire data on patient experience and satisfaction for one year. When assessed 

for eligibility, the patient was contacted in the orthogeriatric unit on the day of (or the day before) 

discharge. The research nurse provided oral and written information of the survey (Appendix A), and 

if patients had the time and were willing, they were questioned immediately. Otherwise, an 

agreement to return at a more convenient time was made. Due to the age and frailty of the 

population, the research nurses handled the questioning of the patients using an electronic 

questionnaire accessible from an iPad device (71). The research nurses had received training to 

ensure uniformity in procedure, approach and motivation of the patients, and were asked to dress in 

their own clothes and introduce themselves as “interviewers” to avoid bias.  

As mentioned before, no relevant tool for measuring patient satisfaction in an orthogeriatric unit has 

been recommended (58), nor were any of the available satisfaction instruments designed or 

validated for surgical practice (72). Our questionnaire was thus inspired by both the generic seven-

item Short Assessment of Patient Satisfaction Survey (SAPS) developed and validated by Hawthorne 

et al. (62) and a Danish satisfaction survey developed and validated for orthopaedic patients above 

the age of 18 (73). From the Danish questionnaire, the ten items given the highest priority by elderly 

patients were added to the  

SAPS questions, and a further eight questions concerning the therapists’ training effort, 

interprofessional collaboration, patient and family involvement, and confidence at discharge were 

added to reflect the interprofessional orthogeriatric care model and the preferences of the patient 

population. A review of the literature shows that older patients prefer being involved in discharge 
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planning (74). Moreover, the family is very important to elderly patients in providing practical 

support, both during admission and discharge. Their involvement was thus highly relevant (75). 

The 25-item questionnaire was face-validated and pilot-tested in a three-step procedure involving 15 

representative patients; to accommodate the patients’ wish for a less comprehensive questionnaire, 

six redundant items were removed and minor linguistic adjustments were made. Thus, a 19-item 

questionnaire was used in the study (Appendix B).  

To further uncover the relevance of each question, an expert group of eight professionals (therapists, 

physicians and nurses) working in the orthogeriatric unit was consulted. The professionals were 

asked to provide a score for each question on a 1–4 point scale: 1 indicated that they deemed the 

item irrelevant, and 4 that they deemed the item highly relevant. The mean scores for the 19 items 

were 3.1–4.0 (Table 1). 

 

We furthermore evaluated the consistency of our questionnaire using Cronbach’s alpha: the full-

scale alpha was 0.7; when analysed case-wise, the alpha ranged between 0.68 and 0.71.  

  
Table 1. Assessment of item relevance in questionnaire concerning patient satisfaction and experience  
(Score 1–4; 1: irrelevant, 4: highly relevant) 

Item 
number 

                                                   Healthcare professionals Number 
of items 
scoring  
≥ 3 

Mean 
A  B C D E F G H 

1 4 4 4 3 1 3 4 2 6 3.1 
2 4 4 4 4 4 4 4 4 8 4 
3 4 3 4 4 4 4 4 4 8 3.9 
4 4 4 4 4 4 1 4 4 7 3.6 
5 4 3 4 3 4 3 4 3 8 3.5 
6 4 4 4 4 4 3 4 3 8 3.8 
7 3 3 4 4 4 3 4 3 8 3.5 
8 4 3 4 4 4 3 4 4 8 3.8 
9 3 3 4 4 4 3 4 3 8 3.5 
10 4 2 4 4 4 4 4 4 7 3.8 
11 3 4 4 4 1 4 4 3 7 3.4 
12 4 3 4 3 1 4 4 4 7 3.4 
13 4 4 4 3 3 4 4 2 7 3.5 
14 4 4 4 3 2 4 4 2 6 3.4 
15 4 4 4 3 4 4 4 3 8 3.8 
16 4 4 4 3 4 4 4 3 8 3.8 
17 4 4 4 3 4 4 4 3 8 3.8 
18 4 4 4 3 4 4 4 4 8 3.9 
19 4 4 4 3 4 - 4 4 7* 3.9* 
*1 missing answer 
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The response options concerning satisfaction (9 items) were presented on a 4-point Likert scale with 

the options: very satisfied, satisfied, dissatisfied, very dissatisfied, don’t know and, where relevant, 

an option to indicate that the respondent had no experience of the issue. There was no neutral 

option, as we wanted the patients to give a positive or negative response. Eliciting responses on 

perceived respect, the options were presented on a 5-point Likert scale with the options all the time, 

most of the time, half the time, some of the time, at no time, and don’t know. To the questions on 

preferences regarding the degree of involvement, the response options were yes, very much, yes, to 

some extent, no, not at all, don’t know, or not relevant. The perceived degree of involvement was 

indicated by either too much, appropriate, too little, don’t know or, for questions on family 

involvement, not relevant. Finally, the response options for the question on confidence at discharge 

were very confident, confident, unconfident, or very unconfident. All 19 questions required a forced 

response. 

Healthcare professionals’ readiness for change 

The study on healthcare professionals’ readiness was conducted one to two months prior to the 

launch of the orthogeriatric unit. Thus, in January 2014, an e-mail describing the aim (Appendix C), 

with a link to a web-based questionnaire was sent to all healthcare professionals included, and 

reminder e-mails were dispatched to nonresponders after two weeks and after one month. 

This questionnaire was based on Kristensen and Nohr’s theory-driven and validated questionnaire 

assessing readiness for change among Danish healthcare professionals (76). Based on their 

questionnaire (77), we adjusted our own to accommodate the conditions of orthogeriatric care. We 

thus omitted seven questions concerning issues about the informatics system and, after face 

validation and pilot-testing involving a representative group of nine professionals from a similar 

orthogeriatric unit at another hospital in another region, minor adjustments were made.  

Our final questionnaire contained six items assessing background information: place of employment, 

years in employment, age, gender, profession, year of graduation and 25 items covering four 

subthemes: 1) knowledge and understanding (six items); 2) need for change (three items); 3) 

readiness for change (ten items); and 4) planning for change (six items) (Appendix D).  

To evaluate the internal consistency of our questionnaire, we used Cronbach’s alpha. The Cronbach 

alpha coefficients of each subscale were 1) 0.66 (six items); 2) 0.71 (three items); 3) 0.84 (ten items); 

4) 0.67 (six items); and 0.90 for the scale overall. The confirmatory factor analysis (CFA) showed 

factor loadings between 0.34 and 0.79, with the subthemes concerning 1) knowledge and 
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understanding, 3) readiness for change, and 4) planning for change correlated with coefficients of 

0.8–0.9, whereas the construct validity of 2) the need for change subtheme appeared to be poor.  

In subthemes 2–4, the response options were presented on a 5-point Likert scale from fully agree to 

fully disagree with a don’t know option, whereas the response options varied in subtheme 1. 

3.4.3 Qualitative data 

In collecting the data on views and experiences from healthcare professionals, focus groups were 

considered efficient and provided a social context in which the professionals were able to deliberate 

on their own position in the context of the views of others (78). As the main goal was to obtain 

insight into the variety of views, purposeful and convenience sampling was used as a strategy in 

recruiting for the focus groups (79). The focus groups were designed uniprofessionally, as therapists 

and nurses have been found more reluctant to voice their opinion within multidisciplinary teams 

than doctors (80).  

Twenty-eight healthcare professionals were invited by e-mail to participate in the focus groups. The 

e-mail detailed the purpose of the study and where, when and how the focus groups would take 

place. Furthermore, it was mentioned that the interviewer, moderator, and colleagues would be 

present (Appendix E). We ended up with 19 participants of different professional backgrounds. 

Four focus group interviews with different subgroups of healthcare professionals were conducted 

between January and February, 2016. The groups were composed of: 1) three physiotherapists and 

one occupational therapist, 2) four nurses and two nursing assistants, 3) three formerly employed 

nurses, and 4) two geriatricians and four orthopaedic surgeons.  

To maximize the opportunities of participation, the focus groups were planned to take place at the 

hospital during working hours and to take into account the scheduled activities of each professional 

in their ward. The focus group interviews lasted 45–60 minutes.  

A thematic interview guide was followed. It was developed on the basis of responses from the 

questionnaire on healthcare professionals’ readiness for working in an orthogeriatric unit and on 

observations completed in the unit. The main questions concerned the views of orthogeriatric care 

and the experiences with both collaboration and clinical work (Appendix F). 
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3.5 Analysis 

All statistical analyses on quantitative data were performed using Stata 13 software (release 13, 

StataCorp, College Station, TX, 2013). 

3.5.1 Clinical data 

Measurements of postoperative complications and readmission are expressed as proportions; in 

comparing the group results we employed the chi-squared test. Numerical patient and admission-

related characteristics are expressed as medians (quartiles) or mean values (±SDs) where 

appropriate: the unpaired Student’s t-test or the Mann–Whitney U-test was used depending on the 

data distribution. Histograms and q–q plots were used to assess the data distribution. When 

assessing categorical variables, we employed proportions and the chi-squared test. Furthermore, 

postoperative complications were explored using a binary logistic regression model at the individual 

patient level, adjusting for age, gender and CCI. Separate subgroup analyses were performed in 

relation to fracture type and to patients with and without complications. 

3.5.2 Questionnaire data 

Patient experience and satisfaction  

To discriminate between positive and negative responses, answers were dichotomized regarding 

satisfaction and discharge questions. The responses regarding perceived respect were coded as 

either all or most of the time or nearly half the time or less. Questionnaire data and categorical 

patient characteristics were expressed as proportions and analysed by the chi-squared test. Numeric 

patient characteristics were expressed as means and compared using Kruskal–Wallis tests with p < 

0.05 as significance level. Additionally, confidence at discharge was analysed in relation to age and 

LOS by using Student’s t-test and in relation to gender by using the chi-squared test.  

Healthcare professionals’ readiness for change 

The data on professional background are collapsed into four groups: 1) physicians (geriatricians and 

surgeons); 2) the care group (nurses and nursing assistants); 3) therapists (physiotherapists and 

occupational therapists); and 4) a small group of secretaries, dieticians and managers without patient 

contact. 

All responses to items covered by subthemes 2–4 were binarily coded, with fully agree and partially 

agree collapsed into one group and the remaining response options in another group. Under the 

subtheme of knowledge and understanding, the response options related to knowledge were also 
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binarily coded, with excellent knowledge and some knowledge collapsed into one group and not 

being knowledgeable in the other group. Responses related to the attitude to orthogeriatric care 

were also coded binarily, with fully agree and agree collapsed into one group and the remaining 

response options into another. 

To examine the professional groups’ readiness for change (ten items), item scores from 0–5 were 

generated, with 5 for the most positive response (fully agree), 1 for the most negative response (fully 

disagree), and 0 for the don’t know option. The means for this subscale (per person) were calculated 

by dividing the total score by the number of items included.  

The results are given as proportions. Where relevant, chi-square and Kruskal–Wallis tests were 

performed with p < 0.05 the as significance level. 

3.5.3 Qualitative data 

To analyse the data gathered in the focus groups, we used Malterud’s systematic text condensation 

(STC) (81). Each text was first reviewed to form an impression of the text as a whole and to identify 

preliminary themes. After rereading the material, the texts were split into meaning units and 

subsequently coded. In the third step, a condensation of each code group was carried out for further 

abstraction and finally reconceptualised.  

3.6 Ethical considerations 

Oral and written information given to patients and healthcare professionals included information on 

anonymity, confidentiality and the option to withdraw at any time without consequences.  

According to Danish law, responding to questions was considered an indication of voluntary consent 

to participation. The collected data were processed so that no individual is identifiable. 

The clinical cohort study was approved by the Danish Health and Medicines Authority (3-3013-612/1) 

and all studies were approved by the Danish Data Protection Agency (2008-58-0035). According to 

the Regional Scientific Ethical Committees of Southern Denmark, no further approval was needed. 

4.0  Results 

4.1 Sample 

Patients 



27 
 

We included 591 patients in total: 170 in the historical cohort and 421 in the orthogeriatric cohort. 

For details on patient characteristics and characteristics related to admission in the two cohorts, see 

Table 2. 

The two cohorts were significantly different with regard to marital status, as a larger proportion of 

the orthogeriatric cohort was married or cohabiting (32.7% vs. 44.4%, p = 0.01). A significantly larger 

proportion of that cohort also used walking aids at the time of admission (34.7% vs. 51.8%, p = 0.001) 

and had a better CAS before admission (6 vs. 6, p < 0.001) and at discharge; CAS thus decreased from 

admission to discharge in both cohorts. Furthermore, CCI was lower in the orthogeriatric cohort than 

in the historical group (1 vs. 1; p = 0.05). 

Looking at characteristics related to admission, the TTS was significantly longer in the orthogeriatric 

cohort (18.2 vs. 20.5 hours, p = 0.01), and when comparing patients with appendicular fractures to 

those with hip fractures in both cohorts, the median TTS was nearly 2–5 hours longer. Additionally, 

no changes in LOS was found comparing the orthogeriatric cohort to the historical cohort (141.6 vs. 

145.7 hours, p = 0.12); no changes in LOS were found solely in hip fracture patients, but this was 

significantly prolonged among those with appendicular fractures (Table 2). 

In the questionnaire survey, 470 patients were found eligible for inclusion and, of the 306 elderly 

patients included, 236 completed the questionnaire (orthogeriatric cohort), providing a response 

rate of 77.1%. The respondents were on average 78.8 years of age, 78% were female, and 51% were 

admitted with hip fractures; on average they waited 29.4 hours from admission to surgery and were 

hospitalized for 157.2 hours. 

Healthcare professionals 

A total of 113 out of 223 eligible healthcare professionals completed the questionnaire on readiness 

for change, equivalent to a response rate of 50.7%. Of the healthcare professionals responding to the 

questionnaire, 25% were from the medical department, 62% from the orthopaedic department, and 

13% from the therapy department; 77.9% were female. The average age was 44.9 years, they had 

graduated 18.7 years ago, and had been employed in their current department for an average of 9.3 

years, with only minor differences between the departments.  

In the focus groups, 19 informants with different professional backgrounds participated. Fifteen 

informants were women and four were men. Their ages varied between 27 and 63 years and their 

seniority in their current workplace ranged from 2 to 20 years. 
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Table 2. Characteristics of patients and admissions  
Patient characteristics Historical  

cohort 
Orthogeriatric 
cohort P 

   (n = 170)  (n = 421)   
Age, median (p25–p75) 81 (73–81) 80 (73–80) 0.31 
Female 78.2 77.2 0.78 
Marital status, % (n = 540) 

   Widow/living alone 67.3 55.6 0.01* 
Married/cohabiting 32.7 44.4  Place of residence,% (n = 560) 

   Nursing home  13.2 15.3 0.40 
Sheltered housing 7.8 5.1  Own home 79.0 79.6  BMI, median (p25–p75) (n = 439) 23 (20–26) 23.2 (21–26) 0.44 

Prefracture health status    Use of walking aid, % (n = 437) 34.7 51.8 0.001* 
CAS, median (p25–p75) (n = 330, hip fracture) 6 (2–6) 6 (5–6) < 0.001*  
Carlson Comorbidity Index, median (p25–p75) 1 (0–2) 1 (0–2) 0.05*  

Characteristics related to admission       

Type of fracture, % 
   Hip fracture (DS72), (n = 395) 68.8 66.0 0.51  

Appendicular fracture (n = 196) 31.2 34.0  Clavicular, humeral (DS42) 5.9 6.5  Radius, ulna, Colles’ (DS52) 25.3 19.5  Tibia, malleolus (DS82) NA 7.8  Medication at admission 
   Polypharmacy (> 5 drugs), % 62.9 61.5 0.75 

Medication at admission, median (p25–p75) 6 (3–9) 6 (3–9) 0.64 
ASA score, median (p25–p75) (n = 585) 3 (2–3) 3 (2–3) 0.50 

 Score 1, % 7.8 5.3 0.32 
 Score 2, % 39.5 42.1 

  Score 3, % 48.5 44.5 
  Score 4, % 4.2 7.9 
  Score 5-6, % NA 0.2 
 Preoperative complications, % (n = 587) 8.2 9.8  0.55 

Ambulation within 24 hours after surgery, %    Hip fracture, (n = 360) 91.3 87.2 0.27 
Pain on day 2 after surgery, % (n = 322) 

   NRS 0 8.0 10.8 0.30 
NRS 1–3 35.0 42.8 

 NRS 4–6 49.0 38.3 
 NRS 7–10 8.0 8.1 
 Discharge CAS, median (p25–p75) (n = 339, hip fracture) 2 (1–5) 3 (2–5) 0.007* 

Time to surgery, median (p25–p75) 18.2 (11.4–25.2) 20.5 (13.0–31.0) 0.01* 
Hip fracture  17.8 (9.8–23.2) 19.4 (12.4–25.3) 0.06 
Appendicular fracture 20.3 (14.1–36.0) 24.7(13.7–46.8) 0.12 

Length of stay, hours median (p25–p75) 141.6 (66.7–201.3) 145.7 (82.0–212.4) 0.14 
Hip fracture  167.3(126.8–225.3) 168.0(119.2–231.5) 0.80 
Appendicular fracture 64.1 (41.9–96.1) 91.0 (51.8–157.8) 0.002* 

*Statistical significant  
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4.2 Clinical impact  

Detailed results of the clinical study are reported in Paper 1. 

Postoperative complications 

Comparing the orthogeriatric cohort and the historical cohort, no significant differences with regard 

to the proportion of patients with all fragility fractures experiencing postoperative complications 

were found (28.3% versus 24.5%, p = 0.36) (Table 3); when adjusting for age, gender, and 

comorbidity, the odds of having postoperative complications in the orthogeriatric cohort compared 

to the historic cohort remained insignificant (adjusted OR 1.35; p = 0.17).  

Table 3. Postoperative complications and readmission (%) 
  

 Historical cohort Orthogeriatric cohort P 
  (n = 170) (n = 421)   
Overall complications (n = 577) 24.5 28.3 0.36 

    Medical complications (n = 577) 23.3 27.1  0.36 
Delirium (n = 585) 3.0 5.5 0.19 
Urinary tract infection (n = 585) 11.9 11.0 0.76 
Pulmonary complications (n = 585) 8.3 14.1 0.05* 

Pneumonia 7.1 13.7 0.03* 
Exacerbation of COPD^ 1.2 1.2 0.99 

Cardiac complications 4.8 4.3 0.81 
Arrhythmia 3.6 4.1 0.78 
Congestive heart failure 0 0.7 0.27 
Myocardial infarction 1.2 0.7 0.57 

Cerebral complications 0 0.2 0.52 
Thromboembolic complications 1.2 0.5 0.34 

Deep vein thrombosis 0.6 0.5 0.86 
Pulmonary embolism 0.6 0.24 0.50 

Gastrointestinal (GI) complications 0 1.9 0.07 
Ileus 0 0.5 0.37 
Gastrointestinal bleeding 0 1.7 0.09 

Pressure ulcer (n = 577) 0 0 
 Subsequent fracture 0.6 0.5 0.86  

    Surgical complication (n = 585) 1.2 1.7 0.66 
Surgical site infection 0.6 1.2 0.51 
Surgical complication 1.2 0.7 0.58 

    Complications per patient (n = 577) 
   = 0 75.4 71.7 0.36 

= 1 19.8 20.2 
 > 2  4.8 8.1 
     Readmission (n = 75) 14.1 12.1 0.50 

Hip fracture (n = 65) 17.9 15.8 0.60 
^COPD = Chronic Obstructive Pulmonary Disease  
*Statistical significant 
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Of all postoperative complications, medical complications occurred in 27.1% versus 23.3% of the 

study participants, respectively (p = 0.36); the most common medical complications were urinary 

tract infection and pneumonia. Pneumonia was higher in the orthogeriatric cohort (p = 0.03). 

A total of 72.8% of all patients did not experience any complications, with 20.1% experiencing one 

and 7.1% two complications; with no differences between the two cohorts (Table 3). 

Analysing only the well-known subgroup of hip fracture patients, we found no difference in the 

proportion of patients with complications in the historical cohort versus the orthogeriatric cohort 

(33.9% vs. 37.7%, p = 0.48).  

In a subgroup analysis with both cohorts collapsed, patients with complications were found to be 

more likely older, male, with a hip fracture, and with higher CCI compared to patients without 

complications (Table 4). Furthermore, complications were more common in patients with an ASA 

score of 3–4 than in participants with lower ASA scores (Table 4). The odds of developing 

postoperative complications were found to be significantly higher in individuals with a hip fracture 

than in those with an appendicular fracture, after adjustment for age, gender, and comorbidity 

(adjusted OR: 4.45; CI: 2.53–7.84; p < 0.001). No differences were found concerning TTS or other 

patient characteristics.  

Table 4. Patient characteristics without and with postoperative complications  

 

Patients without 
postoperative 
complications 

Patients with 
postoperative 
complications 

P 

  (n = 420) (n = 157)   

Age, median (p25–p75) 78.5 (72–85) 84 (79–89)  < 0.001* 
Male, % 20.0 29.9     0.02* 
Type of fracture, % 

  
 

Hip fracture (DS72) 57.9 89.2  < 0.001* 
Appendicular fracture  42.1 10.8 

 Prefracture health status 
   Use of walking aid, % 41.4 59.9  < 0.001* 

Carlson Comorbidity Index, median (p25–p75) 1 (0–2) 1 (0–3)     0.007* 
ASA score, median (p25–p75) (n = 571) 2 (2–3) 3 (2–3)  < 0.001* 

Scores 1–2, % 51.4 36.1     0.004* 
Scores 3–4, % 48.3 63.9 

 Score 5–6, % 0.3 0 
 Length of stay, hours median (p25–p75) 117.5 (65.4–173.7) 206.6 (147.3–265.3)  < 0.001* 

Readmission  9.5 22.3  < 0.001* 
*Statistical significant 
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Additionally, patients with postoperative complications experienced a longer stay in hospital than 
patients without postoperative complications (206.6 vs. 117.5 hours, p < 0.001). 

Readmission 

As we did not find any significant differences in postoperative complications between the two 

cohorts, we hypothesized that the effect of orthogeriatric care would be a long-term one (30 days), 

possibly apparent in decreasing the proportion of readmissions. However, the prevalence of 

readmissions within 30 days after discharge was similar in the historical and the orthogeriatric 

cohorts (14.1% vs. 12.1%, p = 0.5) (Table 3) and when adjusted for age, gender and comorbidity, the 

difference with respect to readmissions remained insignificant (adjusted OR 0.89; p = 0.67). 

Restricting the analyses to individuals with hip fracture also provided almost identical results (17.9% 

vs. 15.8%, p = 0.6) (Table 3).  

Based on ICD10 manifestation codes, the most common causes of readmission were found to be 

respiratory difficulties (n = 13; pneumonia and COPD), other (n = 12; fatigue, dizziness, pain and 

syncope), complications in surgery (surgical (n = 4), haemorrhagic (n = 4) and infection (n = 2)), 

circulatory (n = 9; myocardial infarction, tachycardia, heart failure, and apoplexy), infectious (n = 8; 

sepsis and bacterial infection) and anaemia (n = 4). 

Additionally, patients with postoperative complications during admission were at higher risk of 

readmission within 30 days than patients without complications (22.3% vs. 9.5%; p < 0.001) (Table 4).  

4.3 Patients’ experience and satisfaction 

When elderly fragility fracture patients admitted to the orthogeriatric unit were asked about their 

satisfaction with waiting time from admission to surgery, 69.5% indicated satisfaction and an 

additional 14.4% indicated that they had not experienced any waiting time, as they did not require 

surgery (Table 5). Satisfaction with waiting time and TTS did not correlate. 

When asked about ward rounds, 30.9% of the respondents stated they had not experienced ward 

rounds, while 58.1% expressed satisfaction with ward rounds. However, 76.3% of elderly patients 

expressed satisfaction with the information they had received from physicians. 

Reviewing the patients’ satisfaction with clinical elements of orthogeriatric care—including 

treatment, care, training and, interprofessional collaboration—91.5%, 91.9%, 73.3%, and 69.9% of all 

respondents expressed satisfaction, respectively. However, 18.2% of the respondents indicated no 

experience of training and 25.4% responded don’t know when asked about staff collaboration. 
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Of all responders, 74.1%, 75.8%, and 88.6% felt respected all or most of the time by therapists, 

physicians or care group, respectively. The care group had made 10.2% feel respected nearly half the 

time or less. Almost 18% and 21% expressed no opinion concerning perceived respect from 

physicians and therapists, respectively. 

In this study, elderly patients with fragility fractures further expressed different preferences for 

involvement: 53% expressed a wish for extensive or moderate involvement, 34.3% wanted no 

involvement, while 12.7% expressed no opinion. Our analysis of the association between the 

preference for high involvement and age indicated that the preference for high involvement 

decreased with age. In total, 150 respondents (63.6%) found they had been involved to an 

appropriate degree and 28.8% expressed no opinion. Among the respondents who said they had 

been appropriately involved, all degrees of involvement were represented. 

In relation to patients’ preferences regarding family involvement during admission, 74.1% expressed 

the view that family had been involved very much or to some extent: 16.5% responded that the 

question was not relevant. In total, 52.1% and 48.3% found the degree of family involvement 

appropriate when distinguishing between decisions on care and treatment options and decisions in 

relation to discharge, respectively. In both cases, around 30% indicated that the question was not 

relevant. 

Finally, 71.6% of elderly patients with all fragility fractures included in this study felt confident at 

discharge. Of the 67 respondents who indicated a lack of confidence, 83.6% expressed concern about 

their functional ability, 61.2% about their health, 58.2% about sufficient help in the home, and 40.3% 

about practical issues. Medication and transportation to the home caused concern in 14.9% and 

20.9%, respectively. Patients feeling very confident or confident were younger (78.1 v 80.7 years; p = 

0.02) and hospitalized for a shorter time (143.9 vs. 191.0 hours; p < 0.001) than patients feeling 

unconfident or very unconfident. 

Dropout analysis  

The study population numbered 306 patients, 70 of whom declined participation, citing tiredness or 

lack of energy. Overall, nonresponders’ mean age was 79.7 years; mean LOS was 177.0 hours; mean 

TTS was 28.6 hours; 80% were female; and 45.7% had been admitted with hip fracture, 17.1% with 

vertebral fracture and 37.2% with other fractures. No significant differences were found when 

comparing the results for nonresponders with those for responders.                                                  

Detailed results are reported in Paper 2.
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Table 5. Patient experience and patient satisfaction (n = 236)         

Waiting time, information and staff accessibility 
Very satisfied  
or satisfied 

Dissatisfied or very 
dissatisfied 

 
Don’t 
know 

No experience  

 
1 How satisfied were you with the waiting time from admission to surgery?  164 (69.5) 28 (11.9) 

 
10 (4.2) 34 (14.4)* 

2 How satisfied were you with information about reasons for waiting time in general? 125 (53.0) 26 (11.0) 
 

15 (6.4) 70 (29.6)** 
5 How satisfied were you with ward rounds? 137 (58.1) 12 (5.1) 

 
14 (5.9) 73 (30.9) 

6 How satisfied were you with the possibility of talking to a physician when needed?  70 (29.7) 11 (4.7) 
 

70 (29.7) 85 (36.0) 
4 How satisfied were you in general with information from physicians? 180 (76.3) 12 (5.1) 

 
15 (6.4) 29 (12.2) 

Treatment, care, and training 
Very satisfied 
or satisfied 

Dissatisfied or very 
dissatisfied  

Don’t 
know 

No experience  

3 How satisfied were you with treatment by physicians? 216 (91.5) 7 (3.0) 
 

9 (3.8) 4 (1.7) 
8 How satisfied were you with nursing and care? 217 (91.9) 16 (6.8) 

 
3 (1.3) 

 10 How satisfied were you with training?  173 (73.3) 9 (3.8) 
 

11 (4.7) 43 (18.2) 
12 How satisfied were you with staff collaboration on your treatment? 165 (69.9) 11 (4.7) 

 
60 (25.4) 

 
Respect 

All or most  Nearly half the  
 

Don’t  Not  
of the time time or less know relevant 

7 How much of the time did you feel respected by the physicians?  179 (75.8) 15 (6.4) 
 

42 (17.8) 
 9 How much of the time did you feel respected by the care group?  209 (88.6) 24 (10.2) 

 
3 (1.2) 

 11 How much of the time did you feel respected by the therapists?  175 (74.1) 12 (5.1) 
 

49 (20.8) 
 

Patient and family preference for involvement 
Yes,  Yes, No,  Don’t  Not  
very much to some extent not at all know relevant 

13 Do you wish to be involved regarding treatment options? 75 (31.8) 50 (21.2) 81 (34.3) 30 (12.7) 
 15 Do you think that your family should be involved during your admission? 111 (47.0) 64 (27.1) 17 (7.2) 5 (2.1) 39 (16.5) 

Perceived involvement of patient and family Too much Appropriately Too little 
Don’t  Not  
know relevant 

14 To what extent were you involved regarding treatment? 2 (0.8) 150 (63.6) 16 (6.8) 68 (28.8) 
 16 To what extent was your family involved regarding care and treatment?  1 (0.4) 123 (52.1) 10 (4.2) 27 (11.5) 75 (31.8) 

17 To what extent was your family involved regarding discharge? 0 (0) 114 (48.3) 10 (4.2) 40 (17.0) 72 (30.5) 

Discharge 
Very  

Confident Unconfident  
Very 
unconfident  confident 

18 How confident do you feel about discharge? 64 (27.1) 105 (44.5) 49 (20.8) 18 (7.6) 
 19 What makes you feel unconfident (n = 67)? Yes  

    

 
Transportation to home  14 (20.9) 

    
 

Health situation 41 (61.2) 
    

 
Functional ability 56 (83.6) 

    
 

Medication 10 (14.9) 
    

 
Doubts about sufficient home help 39 (58.2) 

      Practical issues  27 (40.3)         
* No surgery; **6.8% no information and 22.8% no waiting time  
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4.4 Healthcare professionals’ views and experience 

Readiness for organizational change 

The healthcare professionals indicated good knowledge of and strong support for the decision to 

implement an orthogeriatric unit; 77.9% of respondents indicated that they had either excellent 

knowledge or some knowledge of orthogeriatric care, and 87.6% expressed their full support or 

support for the creation of the orthogeriatric unit (Table 6).  

The healthcare professionals described the motivating factors for orthogeriatric care as expectations 

of improvement in areas such as patient treatment and patient-perceived quality, the organization of 

clinical pathways, and interdisciplinary collaboration. In fact, 91.2 stated that orthogeriatric care 

would have a positive effect on quality in patient treatment, 77.0% that it would have a positive 

effect on patient-perceived quality, 68.1% believed it would improve the organization of the clinical 

pathway, while 77.9% expected it to significantly promote the interdisciplinary approach. 

Furthermore, 88.5% of the responding healthcare professionals indicated a belief that orthogeriatric 

care would match the hospital’s need for change. 

Concerning healthcare professionals’ expectations for working in an orthogeriatric unit, 72.6% of the 

healthcare professionals agreed fully or partially that no professional work-related interests were 

threatened. Moreover, 59.3% believed that orthogeriatric care would positively affect the working 

environment.  

However, the care group expressed some concerns regarding work-related interests and work strain: 

58% expressed the belief that no work-related interests would be threatened and 46% expected a 

positive effect on the working environment; the lowest score compared to the other groups and 

weaker than average (Table 6). Furthermore, compared to other professional groups, a significantly 

lower proportion of the carers indicated that they felt knowledgeable (60%; p = 0.001).  
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Table 6. Readiness for change: professional groups’ responses, by subtheme and item (%) 
  Physicians Care group Therapists Others Total 
  n = 29 n = 50 n = 15 n = 19 n = 113 
Knowledge and understanding           
I believe that the purpose of my department’s implementation of 
an orthogeriatric unit is to: (multiple-response item)   

    Improve quality in patient treatment 93.1  88.0  86.7  100 91.2  
Achieve cost savings 6.9  14.0  20.0  0 10.6  
Improve organization of clinical pathway 65.5  80.0  86.7  78.9  77.0  
Achieve reassignments of tasks 20.7  28.0  13.3  10.5  21.2  
Improve patient-perceived quality 58.6  74.0  73.3  63.2  68.1  
Improve interdisciplinary collaboration 65.5  80.0  86.7  84.2  77.9  
Improve professional environment 48.3  38.0  46.7  52.6  44.3  
Avoid adverse events 41.4  38.0  40.0  42.1  39.8  

 
      

Knowledge of orthogeriatric care (excellent or some knowledge) 100 60.0  80.0  89.5   77.9** 
Attitude towards the implementation of orthogeriatric care 
 (fully agree or agree) 89.7  84.0  93.3  89.5  87.6  

Promotion of an interdisciplinary approach in your department  
(will promote significantly) 
 

69.0  66.0  73.3  89.5  71.7  

Promotion of cross-sectional collaboration with municipality  
(will promote significantly) 44.8  60.0  46.7  52.6  53.1  

       
Need for change (fully or partially agree)           
 Necessary to respond to health authority’s vision 75.9  66.0  80.0  73.3  71.7  
 Major changes in organizational structure 62.1  60.0  66.7  57.9  61.1  
 Major changes in working processes 69.0  58.0  73.3  68.4  64.6  

 
      

Readiness for change (fully or partially agree)           
 Orthogeriatric care matches department’s need for change 93.1  74.0  80.0  89.5  82.3  
 Orthogeriatric care matches hospital’s need for change 89.7  86.0  100 84.2  88.5  
 Substantial aspects of my work will benefit 69.0  54.0  46.7  42.1  54.9  
 No professional, work-related interests are threatened 82.7  58.0  73.3  94.7  72.6* 
 Positive effect on clinical quality  86.2  72.0  100 84.2  81.4  
 Positive effect on patient-perceived quality  89.7  86.0  93.3  89.5  88.5  
 Positive effect on working environment  69.0  46.0  66.7  73.7  59.3  
 My professional group is motivated to go ahead with the work  

62.1  52.0  86.7  78.9  63.7* 
  related to orthogeriatric care  
 I’m motivated to go ahead with tasks related to orthogeriatric care 65.5  50.0  60.0  68.4  58.4  
 Positive experiences with change processes in present workplace 51.7  80.0  73.3  94.7  74.3* 

 
      

Planning of change (fully or partially agree)           
 Department will provide training 34.5  60.0  46.7  31.6  46.9  
 Staff will be involved 44.8  60.0  53.3  84.2  59.3  
 Appropriate amount of time will be available 27.6  44.0  46.7  68.4  44.3* 
 My participation will support positive working environment 48.3  44.0  33.3  63.2  46.9  
 Development within my discipline/profession will come to a stop  10.4  8.0  0 0 6.2  
 Staff will experience implementation of orthogeriatric unit as a 
serious strain 3.5  36.0  6.7  31.6  23.0* 

*p < 0.05      
**p = 0.001 
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The overall readiness for change furthermore varied between healthcare professions: the median 

score was lowest in the care group (median 3.7), followed by the therapists (4.0), other professions 

(4.3) and physicians (4.4)—indicating that physicians and professionals without patient contact 

tended to feel more ready for the implementation than did nurses and therapists (p = 0.1) (Figure 1). 

As the care group included nurses and nursing assistants from both the medical and surgical 

departments, readiness for change was assessed within the care group, but no significant differences 

between the scores of nurses from the two departments were found (p = 0.64). However, the 

median was found to be 4.5 for surgeons and 3.4 for medical doctors, indicating that the former 

group was more ready for change to orthogeriatric care than were their medical colleagues (0.0057; 

Figure 2). No correlation between age, seniority, or duration of employment and readiness for 

change was found.  
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Dropout analysis  

The entire study population in the three departments was 223, with 25.5% physicians, 44.4% nurses 

and nursing assistants, 13.9% therapists and 15.2% dieticians, leaders with staff responsibility, 

secretaries, and others. Twenty-six per cent worked in the department of medicine, 59.6% in the 

department of surgery and 14.3% in the therapy department. Overall, 80.7% were women; the mean 

age was 44.5 years and the mean employment duration 6.6 years.  

Comparing respondents to the entire study population, response rates and professions in the three 

departments were comparable, as were mean ages and gender distributions. The respondents had 

been employed for longer times than the population as a whole, indicating that nonresponders were 

likely to be more junior. 

The results are reported in detail in Paper 3. 

After two years, all healthcare professionals had experienced that orthogeriatric care improved 

treatment quality in elderly patients admitted with fragility fractures, and the reason given was that 

orthogeriatric care addressed all issues relevant to the patients’ condition and well-being. In fact, all 

healthcare professionals agreed that orthogeriatric care led to a better quality of care. 

Additionally, three themes were identified: 1) a patient-centred approach; 2) an opportunity for 

professional growth; and 3) benefits of interprofessional collaboration. 

The geriatricians and care group in particular focused on the patients, who were frequently referred 

to and mentioned as the key element in their work and routines. In fact, the geriatricians described 

the patients as a gift they wanted to open and uncover. Some orthopaedic surgeons mentioned the 

patients in a narrower context, as they mainly focused on the specific medical problem that had led 

the patient to admission (the fracture) and the specific surgical treatment for the fracture. However, 

some of the orthopaedic surgeons seemed aware of and recognized the broader perspective of the 

patient. A similar approach was apparent when therapists elaborated on their perspectives on the 

patients. 

The different healthcare professionals’ outlook on opportunities for professional growth in an 

orthogeriatric unit showed considerable variation. In the care group, some nurses stated that they 

believed that it had offered an increased opportunity for professional growth as it involved receiving 
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training in different and more complex medical issues, learning to react to acute medical conditions, 

and working with patients with complex needs.  

“I find it challenging – professionally as well as personally. There are lots of problems 
to attend every day (…) It’s a challenging patients group (…) you constantly learn new 
things” (Nurse 4)  

 

However, there was also a negative side: the majority of nurses and nursing assistants indicated that 

they had a very busy and stressful working life with a large number of tasks to perform. The 

geriatricians on the other hand considered their professional work to be highly relevant and their 

competencies being fully used, as did the orthopaedic surgeons. However, some of the surgeons 

indicated that they felt their professionalism was being challenged by the increasingly medical focus 

in the unit and the accompanying expectations from nurses that they handle blood test results. In 

contrast, the therapists did not indicate that they were being professionally challenged by working 

only with orthogeriatric patients.  

“The work is very monotonous (…). I’d get bored with that group of patients if I had to 
work there every day” (Therapist 1) 

 

Despite the diversity of fractures and patients, the therapists described how they used nearly the 

same training exercises every day and sometimes failed to produce sustainable results when training 

orthogeriatric patients. 

It was mentioned that the establishment of the orthogeriatric unit had increased interprofessional 

collaboration considerably. In particular, everyone emphasized that the systematic, frequent and 

face-to-face communication at team meetings was essential to the feeling of solidarity and 

interprofessional collaboration. The geriatricians even illustrated the importance and necessity of 

interprofessional collaboration and communication in reaching a common goal for these patients 

(see the picture). 

“There is a physiotherapist, a doctor and a nurse or two who are 
buckled up in front of a dog sled carrying a gift [the patient], and we are 
all pulling in the same direction. We all bark about the good things we 
see and hear, and in this way we can better aim towards our mutual 
goal” (Geriatrician 1) 
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In particular, the therapists elaborated on the advantage of other professionals expecting them to 

show up and expecting them to be an equal and active partner in patient care. However, the stronger 

inclusion also gave rise to increased expectations towards interprofessional colleagues. In 

particularly, therapists and surgeons described the nurses’ high expectations of them and their 

contribution—expectations which did not correspond with those of uniprofessional therapist 

colleagues and leaders. Nonetheless, they all recognized the great advantage of having the different 

competencies in play and found that the coordination of tasks and continuity had increased. 

Paper 4 reports detailed results. 

4.5 Summary 

This study has shown that orthogeriatric care had no impact on postoperative complications or 

readmissions within 30 days compared to usual care. Neither was any impact found in hip fracture 

patients solely. The medical complications covered 95% of all postoperative complications, and the 

most common of these were urinary tract infection and pneumonia. Medical complications also 

constituted most of the reasons for readmission. Stratification showed higher odds of developing 

postoperative complications in individuals with a hip fracture than in those with appendicular 

fractures, and patients with postoperative complications were more likely to be older, male, and to 

have higher CCI and ASA scores than patients with no complications. Patients with complications 

were admitted for a longer time and were at higher risk of being readmitted within 30 days.  

The patients admitted to the orthogeriatric unit with fragility fractures expressed high levels of 

satisfaction when asked about the clinical elements of the orthogeriatric unit; however, three out of 

ten patients expressed no experience of ward rounds and two out of ten had had no experience of 

training. The distribution of patients according to their preferred degree of involvement (very much, 

little or no involvement) was even, and six out of ten experienced their preferred level of 

involvement. A large proportion of the patients furthermore expressed a wish for high family 
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involvement (74%), though only half of patients indicated that their family had been appropriately 

involved. The proportion of patients feeling confident at discharge was high. 

The healthcare professionals were knowledgeable and confident that patient treatment and patient-

perceived quality, the organization of clinical pathways, and interdisciplinary collaboration would be 

promoted by the implementation of orthogeriatric care. However, differences among groups of 

healthcare professional were visible; orthopaedic surgeons were very knowledgeable and expressed 

high readiness for change, whereas the care group voiced concerns related to work strain and work-

related interests. 

After two years, all professional groups experienced orthogeriatric care as an initiative that had 

improved quality in patient treatment for elderly patients admitted with fragility fractures. 

Furthermore, the interprofessional collaboration had increased considerably after establishing the 

orthogeriatric unit. In particular, the professionals mentioned that the systematic, frequent, face-to-

face communication at the team meetings was essential to the feeling of solidarity. They also 

respected each other’s competences and found them all to be important in orthogeriatric care. 

However, collaboration was challenged by varying expectations regarding their interprofessional 

colleagues’ contributions, as was the outlook for professional growth: some professionals felt their 

competencies were used to the full, and even extended, while others saw no personal development. 

5.0  Discussion 

This study has demonstrated high satisfaction among orthogeriatric patients and healthcare 

professionals. However, no impact was found on postoperative complications or readmissions within 

30 days when orthogeriatric care was compared with the usual care; the findings remained 

insignificant when adjusted for age, gender and comorbidity. No impact on postoperative 

complications or readmissions was found when the analysis was restricted to individuals with hip 

fractures. 

This is the first study to have investigated the impact of orthogeriatric care on postoperative 

complications in patients with all fragility fractures, compared to traditional care; however, several 

studies on hip fracture patients have been conducted. The majority of these studies have shown a 

significant decrease in postoperative complications when comparing orthogeriatric care to traditional 

orthopaedic care (1, 2, 34, 35, 40, 41); only one study has reported no significant differences (37) 

(Table 7). In studies reporting a decrease in postoperative complications when comparing 
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orthogeriatric care to traditional orthopaedic care, the decrease was between 16% and 22%. 

Comparing results in terms of proportions to the results of other studies is challenging, as there is no 

consensus regarding the definition, classification or assessment of complications; thus a wide range 

of different complications have been reported (59). Closer examination has shown that 

postoperative complications were measured differently regarding 1) the number of complications 

(varying from 8 to 16), 2) whether they were solely medical or included all complications related to 

surgery, and 3) the type of complication (Table 7). The majority of these studies were designed either 

as retrospective (1, 2, 37, 41), prospective cohort studies with a historical cohort (34, 40) or, in one 

case, a randomized controlled trial (35) (Table 7). All studies described the implementation of 

orthogeriatric care as integrated models located in orthopaedic wards (with controls receiving the 

usual care) and performing preoperative and postoperative service (Table 7). Furthermore, some 

studies have described the implementation of evidence-based clinical pathways in addition to the 

implementation of orthogeriatric care (1, 34, 37, 40) (Table 7). In three studies, the TTS decreased as 

a result of the introduction of orthogeriatric care (1, 2, 37); some researchers find that short delays 

to surgery, the early removal of urinary catheters, and early recognition and treatment of delirium 

helped reduce postoperative complications (1, 2). However the TTS remained unchanged in other 

studies (35, 40, 41). Working through the in- and exclusion criteria, the inclusion criteria varied by 

age (60 or 65 years and older), but were similar in terms of fracture type (hip fracture) (Table 7), 

while the exclusion criteria varied from none (34, 37, 41) to the exclusion of pathological fractures (1, 

2), high-energy fractures (1), periprosthetic fractures (1, 40), multiple/recurrent fractures (1, 2) and 

nonoperated (1). 

In our study, the medical records of all hip fracture patients admitted in the former organization 

were assessed, and recommendations for further medical examination and treatment was delivered 

by a geriatrician 2 × 1 hour per week; a geriatric focus had thus already been present for hip fracture 

patients, although at a restricted level. Furthermore, in the former organization, all fragility fracture 

patients were assessed by anaesthesiologists prior to surgery and orthopaedic surgeons worked 

according to the Danish recommendations for hip fracture patients (57); thus, no advantages could 

be gained by complying with these guidelines. Furthermore, when comparing our findings to the 

quality of care recommendations for hip fracture patients in Denmark, the mean TTS was below the 

recommended 24 hours and ambulation within 24 hours of the operation occurred in about 90% of 

all hip patients, indicating a good quality of care in our setting, both before and after the 

implementation of orthogeriatric care. These facts leave us to suggest that the organizational change 

might not be significant enough to reflect the possible impact on postoperative complications.  
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Several studies support our findings of pneumonia and urinary tract infection as the most common 

complications upon admission with hip fractures (2, 22, 40, 41, 82-84). Additionally, delirium has 

been reported as a common complication, with the proportion of delirium patients varying from 

5.9% to 39% (2, 34, 40). In this study, neither the Confusion Assessment Method (CAM) nor the 

guideline-specific initiatives of delirium management were systematically employed in the former 

orthopaedic organization. Thus, delirium was defined as the state of a patient described as delirious 

in the medical record and receiving haloperidol treatment. Our findings concerning delirium showed 

lower levels, and presumably underestimated its incidence, as delirium was not consistently reported 

and, in the historical cohort in particular, the focus on delirium was weaker.  

In this study, patients with postoperative complications were most likely to be older, male hip 

fracture patients with more comorbidities, and to have ASA scores of 3–4 than patients without 

complications; this corroborates other studies showing that postoperative complications are more 

common in patients who are older (1, 82), male (82), with ASA scores of 3–4 (83-85), and with high 

comorbidity levels (3, 82, 86). It has not previously been demonstrated that there are higher odds of 

developing postoperative complications in elderly patients with hip fractures compared to 

appendicular fractures. We additionally found a significantly prolonged LOS among patients with 

postoperative complications, compared to patients without complications. These results were also 

found in other studies (17, 46). These findings suggest an increased focus on elderly comorbid hip 

fracture patients at risk of postoperative complications, increased LOS and readmission within 30 

days.  

The LOS in our study remained unaltered in all fragility fracture patients and in the subgroup of hip 

fracture patients when orthogeriatric care was compared to the usual care (six and seven days, 

respectively). In some studies of hip fracture patients, the LOS decreased when orthogeriatric care 

was compared to traditional care (1, 2, 37), in the control groups varying from 8.3 to 10.8 days and in 

the intervention groups from 4.6 to 9.3 days. Yet other studies found no difference (34, 35, 40), even 

though postoperative complications decreased significantly. Thus, comparing orthogeriatric care to 

traditional care, a decrease in postoperative complications is not necessarily followed by decreasing 

LOS. In this study, the LOS for patients with appendicular fractures increased significantly (27 hours) 

when comparing the historical cohort to the orthogeriatric cohort; this was most likely due to the 

increased medical and therapeutic focus. 

The literature seems to reveal inconsistencies in readmission rates among hip fracture patients: two 

prospective observational studies (orthogeriatric) with retrospective (historical) control cohorts 
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Table 7. Studies of orthogeriatric care and postoperative complications 

 Vidan et al.  
2005* 
Spain (35) 

 Fisher et al. 
 2006* 
Australia (34) 

Friedman et al.  
2009 * 
USA (1) 

Leung et al.  
2011 
Hong Kong (37) 

Dy et al.  
2012* 
USA (41) 

Folbert et al.  
2012* 
Netherlands (40) 

Roche et al.  
2005 
UK (82) 

Kammerlander et al. 
 2011 
Austria (22) 

Orthogeriatric model Orthopaedic ward + 
integrated care  
 

Orthopaedic ward + 
integrated care  
 

Orthopaedic ward + 
integrated care 

Orthopaedic ward + 
integrated care 
 

Orthopaedic ward + 
integrated care 

Medical Orthopaedic 
Trauma Service 
(MOTS) 

Orthopaedic ward + 
integrated care 

 An orthogeriatric 
comanagement model 
in an orthopaedic 
ward 

Pre- and postoperative 
service in orthogeriatric 
model  

Daily visit Pre- and post Pre- and post Pre- and post Pre- and post Pre-and post Pre- and post  Pre- and post 

Evidence-based 
recommendations in 
orthogeriatric model  

  Protocol on 
orthogeriatric 
management  

Standardized care Orthogeriatric 
collaborative clinical 
management program 

 Multidisciplinary 
clinical pathway 
(evidence-based) 

  

Control cohort The usual care model  Traditional 
orthopaedic care  

Managed exclusively 
by orthopaedic team 

The usual care model  Managed mainly by 
orthopaedics 

Managed mainly by 
orthopaedics  

Usual treatment    

Study design  Randomised control 
trial  

Retrospective cohort 
study 
 

Prospective 
observational study 
with retrospective 
(historical) control 

Retrospective cohort 
study 
 

Retrospective cohort 
study 
 

Retrospective cohort 
study 
 

Prospective 
observational study 
with retrospective 
(historical) control 

Prospective 
observational cohort 
study 
 

Observational study 

Postoperative complications 
(definition) 

Major medical 
complications  
 

Medical complications  Medical complications  Medical & surgical 
complications 
 

Medical & surgical 
complications  
 

Medical & surgical 
complications  
 

Medical & surgical 
complications 
 

Medical & surgical 
complications  
 

Medical complications  

Analysis Complication rate Number of patients 
with complications 

Incidence of 
postoperative 
complications  

Number of patients 
with complications 

Number of patients 
with complications 

Number of patients 
with complications 

Number of 
complications per 
patient 

Number of patients 
with complications 

Number of patients 
with complications 

Inclusion criteria  
 
 

65 years and older  
hospitalized for hip 
fracture surgery 

65 years and older  
hospitalized for hip 
fracture surgery 

60 years and older 
with hip fracture 

60 years or older 
admitted for proximal 
femur fracture 

Patients 60 years or 
older admitted for hip 
fracture 

Elderly hip fracture 
patients 
 

65 years and older  
hospitalized for hip 
fracture  

Patients 60 years or 
older admitted for hip 
fracture 

All fragility fracture 
patients aged above 
70 with more than 
two relevant 
comorbidities and all 
patients above the age 
of 80 were included 

Patients included N = 155/164  N = 273/237 N = 504 /447 N = 193/121 N = 270/278 N = 144 / 162  N = 90/140 N = 2448 N = 529 
Overall results Complication rate 

45.2% vs. 61.7%,  
p = 0.003 
 
 
Most frequent: 
delirium, pressure 
sores, heart failure 

Complication rate 
36% vs. 51% 
 
 
 
Most frequent: UVI, 
electrolyte imbalance, 
delirium, respiratory 

Complication rate 
49.5% vs. 71% 
p < 0.001 
 
 
Most frequent: 
anaemia (30%–35%), 
sepsis delirium 
 

Complication rate 
30.6% / 46.3% 
p = 0.005 
 
 
Most frequent: 
Infection, bleeding, 
cardiac, hypoxia and 
thromboembolism 

Complication rate 
57.4% vs. 55.4%  
p = 0.54 
 
. 
Most frequent: 
infective, 
cardiovascular 
 

Complication rate 
50% / 34.6%  
p = 0.01 
 
 
Most frequent: 
UVI  

No significant 
difference in 
complications 
(median). 
 
 
Most frequent: 
delirium, UVI 

20% complications 
 
14% had 
complications without 
comorbidity 
 
Most frequent: chest 
infections, cardiac 
failure, UVI 

20.4% medical 
complications 
 
61.7% without 
complications  
10.1% with two 
complications 
 
18.4% UVI  
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Table 7. Studies of orthogeriatric care and postoperative complications (continued) 

 Vidan et al.  
2005* 
Spain 

Khasraghi et al.  
2005 * 
USA 

Fisher et al.  
2006* 
Australia 

Friedman et al.  
2009 * 
USA 

Leung et al.  
2011 
Hong Kong 

Dy et al.  
2012* 
USA 

Folbert et al.  
2012* 
Netherlands 

Roche et al.  
2005 
UK 

Kammerlander et al. 
2011 
Austria 

 
Number and type of 
complications 
investigated 

 
8 complications 

 
16 complications 

 
10 complications 

 
15 complications 

 
13 complications 

 
9 complications 

 
13 complications 

 
10 complications 

 
6 complications 

Renal failure    X X  X  X 
Electrolyte imbalance  X     X   
Delirium X X X X X X X   
Hypoxia    X      
Pneumonia X X X X X  X X (chest infection) X 
Respiratory failure  X   X     
Fever/sepsis  X X  X     
Congestive heart failure  X X  X X  X X  
Myocardial infarction X X  X X X X X X 
Chest pain  X        
Hypotension  X        
Cerebrovascular events    X    X  
Surgical site infection     X X X X X  
Urinary tract infection  X X X X X X X X 
Urinary retention       X   
Deep venous thrombosis X X X X X X  X X 
Pulmonary embolism X  X X X X  X X 
Haemorrhagic stroke     X    X  
Cerebrovascular accident  X X  X     
Acute tubular accident  X        
Significant gastrointestinal 
bleeding 

 X X X X   X  

Ileus, embolism, blood 
transf. 

 X        

New fracture, implant 
dislocation, periprosthetic 
fracture 

   X      

Arrhythmia X X  X  X    
Pressure ulcers X  X   X X   
Transfer intensive care       X    
Anaemia   X    X   
Nerve injury       X   
Death       X   
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found significant decreases in such rates (34, 40), while several studies found no differences (1, 38, 

39, 41); the time lapse before assessing readmission rates varied from 30 days (1, 38, 40) to 12 

months (39). Readmission rates in the usual care groups within 30 days varied from 4% to 12%. The 

valid comparison of readmission rates was also impeded by variation in data sources. Some studies 

included readmission data from all wards in the hospital, while other studies included only the 

orthogeriatric ward. As recommended (58), readmission data in this study were obtained from a 

national registry and included data from all acute admissions nationwide. This extended data 

collection may explain the greater proportion of readmissions in hip fracture patients in this study; 

(hip) readmission rates being 17.9% in the usual group and 15.8% in the orthogeriatric care group.  

The main reasons for readmission within 30 days were medical complications: mainly respiratory, 

infectious and cardiac, but also anaemia, fatigue, and dizziness. Supporting our findings, one other 

study of hip fracture patients shows medical complications as the main cause of readmission within 

30 days (87). As patients with postoperative complications during hospitalization appear to be at risk 

of readmission primarily on medical grounds, focus on completing treatment before discharge and 

preventing readmission would appear to be highly relevant.  

The two cohorts in this study were differentiated by the following parameters; marital status, the use 

of walking aids, CAS score before the fracture and at discharge and comorbidity score. Compared to 

the historical cohort, the orthogeriatric cohort had a higher proportion of patients who were married 

or cohabiting, who used walking aids, and furthermore with higher CAS scores and lower comorbidity 

scores—indicating that the patients in the orthogeriatric cohort were more mobile and had less 

comorbidity. Such better conditions in the orthogeriatric cohort could have amplified a decrease in 

postoperative complications in the orthogeriatric cohort, yet postoperative complications remained 

unchanged between the two cohorts.  

As mentioned, the majority of patients were very satisfied with the clinical elements of the stay in 

the orthogeriatric unit (treatment, training care and interprofessional collaboration), with staff 

accessibility, information and waiting times corresponding to satisfaction findings in other 

orthogeriatric units—although satisfaction was expressed in relation to care pathways and 

information received (30). As it is well known that patients often respond positively regarding 

satisfaction, more interesting conclusions could likely be drawn from the examination of patients’ 

dissatisfaction and their nonexperience of elements of care (88). In this study, 18% of the 

orthogeriatric patients stated that they had received no training and 31% that they had no 

experience of ward rounds. A possible explanation for not experiencing ward rounds and therapeutic 
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training could be that some physicians and therapists did not introduce themselves thoroughly by 

name or profession, or did not mention the specific purpose of the meeting. Hence, responses 

indicating the nonexperience of ward rounds and therapeutic training could reflect insufficient 

knowledge of professional roles or setting. On the other hand, the patients’ experience could be a 

true reflection of the situation. Regardless, there is room for quality improvement. The patients 

however, did indicate that they felt respected and satisfied with the information received from 

physicians.  

Of the orthogeriatric patients, 64% felt they had been involved to an appropriate degree, with 

equally large groups preferring very much, little, and no involvement. We identified no studies of the 

involvement of elderly patients admitted to orthogeriatric settings; however, a meta-analysis from 

2010 reports that 61% of patients with a cancer diagnosis had experienced appropriate involvement 

in decisions on treatment; again with an equal distribution among groups (89). This could indicate 

that, regardless of the underlying condition, patients’ preference for involvement in treatment 

decisions differ. It has been argued that increased age among patients could be a predictor of a lower 

preference for involvement (89); in one review, however, the association of age with preferences 

was inconclusive (90). This study supports the notion that many elderly patients prefer being 

involved, though at different levels (75); and with a tendency for age to associate with preferences 

for involvement. Furthermore, this study supports the great preference for family involvement 

among elderly patients (75).  

Although the majority of orthogeriatric patients indicated that they felt confident at discharge, some 

lacked confidence. Their concerns related to their functional ability, their health and whether there 

would be sufficient help available at home. Compared to the confident patients, the unconfident 

patients were older and had had longer LOS. These findings suggest that there is a need for quality 

improvement when vulnerable patients are discharged. 

The healthcare professionals’ perspectives on orthogeriatric care were generally very positive, both 

prior to and after the introduction of orthogeriatric care. Prior to implementation, the majority of 

healthcare professionals expressed good knowledge, strong support, and a high readiness. 

Furthermore, the majority of healthcare professionals expressed positive expectations for future 

orthogeriatric care in terms of improved patient treatment and patient-perceived quality, as well as 

for improvements in the organization of clinical pathways and interdisciplinary collaboration. All of 

the mentioned factors testify to the staff’s commitment to the decision to implement an 

interprofessional collaboration model, which is an essential element of successful organizational 
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change (67).  After two years, these expectations seemed to be validated. All the professionals 

agreed that the reorganization of orthogeriatric care had improved the quality of treatment of 

elderly patients admitted with fragility fractures, as the new organization addressed all relevant 

issues for patients’ conditions and well-being. The reorganization furthermore supported healthcare 

professionals’ interprofessional collaboration towards common goals, as one staff member 

illustrated by drawing a dogsled with everyone pulling in the same direction. In particular, the 

frequent face-to-face communication enabled by the new structure was considered essential for the 

increased sense of collegial solidarity and respect. In another study, 16 clinical leaders from different 

disciplines also explored collaborative approaches to the implementation of person-centred hip 

fracture care (69) Corresponding with the findings of Christie et al., this study demonstrates that 

interprofessional meetings with the purpose of improving the patient pathway and creating shared 

understandings and goals enhanced interprofessional collaboration (69). 

A number of other positive elements in the changes reflected the sense of community, as was 

illustrated for example by the therapists’ experience that their increased presence had led to a better 

appreciation of their work and acceptance as team members. Other examples are the nurses’ greater 

experience of shared responsibility and the physicians’ experience of collegial support.  

However, collaboration continued to be challenged two years on. Conflicting expectations appear to 

be inherent in interprofessional collaboration, as exemplified by the therapists, who experienced 

cross-pressures in balancing obligations in the orthogeriatric unit and the therapy department, or by 

the surgeons, who experienced an increased demand for responses to medical issues. 

The greatest challenge appeared to concern professional satisfaction and growth. Whereas some of 

the healthcare professionals experienced great satisfaction and even professional growth, others 

gained little professional gratification from treating and caring for their medically complex and frail 

patients. This may be explained by differences in the professional groups’ socialization and 

education. Therapists and physicians are trained to focus on performance, outcomes, and improving 

the patient’s condition, whereas nurses are trained with a view to improving the patient’s quality of 

life by providing good care (91). Therapists and surgeons in particular appeared to find it challenging 

to treat elderly patients with complex problems and seemingly little potential for full rehabilitation. 

In contrast, a geriatrician who has chosen to specialize in frail elderly patients appears to be more 

likely to find job satisfaction in an orthogeriatric unit. In the case of the nurses, our findings suggest 
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that, despite having trained for the care of patients and their quality of life, individual interests and 

workload seem important. 

Even though interprofessional collaboration has improved over the course of the two years since the 

orthogeriatric unit was established, the views and expectations of staff continue to be embedded in 

professional interests and organizational cultures, and changes thus occur very gradually.  

5.1 Strengths and limitations 

This assessment of postoperative complications and readmissions, as well as of patient satisfaction 

and healthcare professionals’ readiness for and experience of working with orthogeriatric care, is a 

contribution to the assessment of quality of care in orthogeriatric units. Though quality of care is a 

multidimensional concept with a range of possible dimensions and criteria to measure (54), these 

investigations reflect the quality of care from a number of relevant perspectives and by using 

recommended parameters and outcomes (56, 58).  

When assessing complex day-to-day systems like orthogeriatric care, different outcomes can be used 

to measure the effectiveness of the intervention. We selected postoperative complications as they 

are known to be common in fragility fracture patients. They impair patients’ ability to return to their 

previous functional status, and increase mortality (35, 82) as well as the LOS in hospital and overall 

costs of care (17). Furthermore, orthogeriatric care has proved adequate to reduce postoperative 

complications.  Additionally, postoperative complications have been defined, classified, and timed by 

experts; however, the data on postoperative complications originate from clinical diagnoses 

generally confirmed by the appropriate tests and registered by physicians in medical records (58). 

Data collection thus depended on the physicians’ diagnoses and information on postoperative 

complications being registered in the medical records, which implies a risk of information bias. 

Furthermore, as the collection of data on postoperative complications is complex and time-

consuming, data collection was conducted by several persons reading through medical records. To 

accommodate a consistent level of quality in the data collection process, training and clear 

instructions in writing were given. Complications were categorized as preoperative or postoperative 

as recommended (58), while we did not distinguish between minor and major complications. Neither 

did we take into account the severity of complications. Adverse drug reactions and renal 

complications are underrepresented, as these cases were inappropriately defined and not 

systematically documented in the records. 
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Additionally, readmission was selected as a parameter to reflect the impact of treatment and care on 

patients with fragility fractures 30 days after discharge. Readmissions have been associated with 

indicators of substandard care during hospitalization, such as poor resolution of the main problem, 

unstable therapy at discharge and inadequate postdischarge care and are thus judged to be 

preventable (92). Readmission is recommended and widely used as a measure of quality; and has 

further been defined by experts in hip fracture management (58, 92). The collection of readmission 

data may, however, be a source of error if it depends only on records from the initial department or 

hospital (58). In this study, data on readmission were obtained from a national register, thus 

accommodating for the risk of information bias.  

When designing a prospective observational cohort study with retrospective control, a risk of other 

changes affecting the measurement of orthogeriatric care can occur, such as changes in treatment 

procedures, municipal services, or other local or national initiatives. A randomized controlled trial or 

quasi-experimental study with before and after measurements and intervention and control groups 

would have accommodated for such a risk; however, this was not possible due to time and resource 

constraints. 

Patients admitted with fragility fractures form a heterogeneous group with many different types of 

fractures, different comorbidity levels, and varying functional ability. Some are mentally and 

physically fit and in work, some are chronically ill and have reduced functional levels. Our data on 

fragility fractures were collapsed and the means were calculated, giving a very general approach. 

However, we have provided restricted analyses for hip fracture patients in order to relate our results 

to a well-known group of patients and to be able to compare results between patients with hip 

fractures and those with appendicular fractures.  

The questionnaire-based survey on patient experience and satisfaction was designed as a cross-

sectional study, so a possible increase in patient satisfaction could not be identified. However, the 

survey provided quantitative data on a large group of patients’ experiences and satisfaction with 

orthogeriatric care over a period of 12 months. The 19-item questionnaire was based on two 

validated questionnaires that had been face-validated and pilot-tested among orthogeriatric 

patients, and subsequently tested for content validity by experts. To investigate the degree to which 

the questionnaire was free from measurement error, Cronbach’s alpha was calculated, showing 

acceptable values of 0.68–0.71, case-wise and full-scale. Further psychometric tests on construct 

validity  are, however, needed. This context-relevant and short questionnaire was found to be 

sufficiently sensitive to identify the anticipated nuances of satisfaction and experience in this study, 
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yet it offers limited room for the demonstration of improvement in any comparative studies. In 

consideration of the frailty of the studied population and to achieve a high response rate, we 

questioned the patients using an electronic questionnaire immediately before discharge, as this is 

the least burdensome method (71). Although it is generally agreed that the time of administration of 

patient satisfaction questionnaires influences satisfaction ratings, there is no consensus on its precise 

impact, but responses obtained “on the spot” tend to be more positive than those obtained at home 

after discharge (88, 93). The research nurses questioning the patients had received training to ensure 

uniformity in procedure, approach, and motivation of the patients, and were asked to dress in their 

own clothes and introduce themselves as “interviewers” to accommodate the risk of information 

bias due to social desirability and to increase the internal validity. Age, which is also known to 

correlate with satisfaction, may have affected our satisfaction results positively. In this study, 164 

patients were not eligible for inclusion, and an additional 70 patients declined to participate because 

of tiredness, exhaustion or poor mood, supporting our perception that we reached the fittest section 

of the study population. This unintended deselection bias of patients unable to contribute may be 

unavoidable with frail elderly populations, which challenges the most common assessment tool used 

in conducting patient satisfaction studies and the overall measuring of patient-experienced quality of 

care. The findings are based on a local Danish context and culture; however, the questionnaire is 

recommended for use in other orthogeriatric units.  

The questionnaire survey on staff readiness for change was based on readiness for change theory 

and developed and validated for use in a Danish healthcare setting. We adjusted our questionnaire 

to accommodate the conditions of orthogeriatric care. To ensure content validity, the questionnaire 

was face-validated and pilot-tested on a representative group of nine professionals from a similar 

orthogeriatric unit at another regional hospital, resulting in minor adjustments. Using confirmatory 

factor analysis, the construct validity of each subtheme appeared good, except in the case of “the 

need for change”, which was unsatisfactory. Cronbach’s alpha was used to evaluate the internal 

consistency of this questionnaire, and the coefficients of the full scale and subscale concerning 

“readiness for change” appeared good. The survey was conducted after the decision to adopt the 

change had been taken, but before the implementation phase, which is considered the optimal time 

frame for the assessment of readiness for organizational change (94). Although two reminder e-mails 

were despatched, the response rate reached only 50%, inducing a risk of nonresponse bias. The 

gender and age distributions of our respondents were similar to those of the entire study population, 

although their employment had lasted longer. While there is evidence to suggest that relatively new 

recruits to an organization tend to be more ready for change (95), other studies have found no 
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correlation between readiness for change and job seniority (96, 97). Although our findings are based 

on a local context, the questionnaire is recommended for use in other orthogeriatric units.  

The data on healthcare professionals’ experiences working in the orthogeriatric unit were collected 

in focus groups, as these are considered to be an efficient means of providing a social context in 

which healthcare professionals are able to deliberate on their own positions in the context of the 

views of others (78). To accommodate the reluctance of therapists and nurses to voice opinions 

within multidisciplinary teams involving doctors (80), the groups had a uniprofessional design. 

However, interprofessional focus groups may have revealed other dimensions on quality of care and 

interprofessional collaboration within the unit. The interviewer had no collaboration with the 

informants, but was well known to many and was recruited by the orthopaedic surgery department 

to assess orthogeriatric care, which may have encouraged informants to express a more positive 

experience than would otherwise have been the case. 

6.0 Conclusion 

In this study, the majority of healthcare professionals expressed good knowledge, strong support, 

and a high readiness prior to implementation of orthogeriatric care. After two years, they further 

indicated that enhanced communication, broader appreciation of competences, and the sense of a 

shared goal had resulted in improved interprofessional collaboration and thus, improved quality of 

care. The reasons given were that the new collaboration-based organization addressed all relevant 

issues for the patients’ condition and well-being. However, we found no indication of decreasing 

postoperative complications and readmissions. Furthermore, a large proportion of patients 

expressed high levels of satisfaction with the clinical elements of the orthogeriatric care. 

Correspondingly, a large proportion of the patients felt respected, appropriately involved and 

confident at discharge.  

Additionally, we found patients with postoperative complications were most likely to be older, male 

hip fracture patients with more comorbidities, and to have ASA scores of 3–4 than patients without 

complications. 

The findings suggest that there is room for improvement: For example, a number of patients had no 

experience of training or ward rounds and only half of patients indicated that their family had been 

appropriately involved. Some vulnerable patients also were concerned and lacked confidence at 

discharge. Furthermore, the orthogeriatric model continued to be challenged by different 
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expectations among healthcare professionals and heavy workloads. Neither did all professionals find 

orthogeriatric care sufficiently stimulating.  

7.0 Perspectives and further research 

This thesis has clarified the main goal behind the introduction of orthogeriatric care: by 

interprofessional collaboration to improve clinical quality and patient-perceived quality. 

The majority of the literature supports the provision of orthogeriatric care for elderly patients with 

hip fracture; however, the results of this thesis indicate that orthogeriatric care is recommendable 

for all fragility fracture patients. As no two fragility fracture patients are identical, considerations on 

how to vary care pathways according to the patient’s risk and fracture type are highly relevant for 

the future.  

Further research on the orthogeriatric care of all fragility fracture patient is needed. For instance, the 

assessment of mortality, quality of life and activities of daily living also appears relevant to the 

assessment of clinical and patient-experienced quality. Additionally, the assessment of managers’ 

perspectives and organizational processes could bring another dimension to the organizational 

quality by clarifying administrative priorities and improvement opportunities in the organization.  

Furthermore, considerations on how to stimulate professionals working with orthogeriatric care and 

how to ensure good working conditions—including considerations on the optimal organization of 

orthogeriatric care for maximum job satisfaction and quality of care—are relevant. 
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