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Abstract
[bookmark: _Hlk29193633]Objective: Hip fractures in frail patients are associated with a poor prognosis and the majority is treated operatively. Current knowledge on nonoperative management of frail older patients with a hip fracture is limited and the natural course is relatively unknown. This systematic review aimed to provide an overview on the prognosis of nonoperative management of frail older patients sustaining a hip fracture that are considered to be treated nonoperatively. 
Design: A systematic review of the literature was conducted in PubMed, EMBASE, and Cochrane Central. Additionally, a meta-analysis was performed. The primary outcome measurement was 30-days mortality. 
Results: A total of 4,022 studies were found and screened of which eighteen studies matched the inclusion criteria. Approximately two thirds of the patients were managed nonoperatively due to medical reasons or low pre-trauma functioning. Pooled mortality rates after 30 days, six months and one year were 36%, 46%, and 60%, respectively. High rates of in-hospital complications were reported. Data on quality of life (QoL), functional outcome, pain, comfort during nursing care, and costs are lacking. 
Conclusion: Nonoperative management of frail older patients with a hip fracture is associated with high mortality- and complication rates. Due to heterogenic study populations current literature shows a lack of insight into the true prognosis of nonoperative management of frail older patients with a hip fracture and a limited life expectancy. Results of this study can be used to aid decision making and expectation management for older patients with a hip fracture that are considered to be treated nonoperatively. Future studies addressing nonoperative management in homogenous groups of frail older patients with a hip fracture should focus on QoL, pain, comfort, and costs. 

Highlights
· Nonoperative management of frail patients with a hip fracture is associated with high mortality and complication rates
· Current literature shows a lack of insight into the true prognosis of nonoperatively managed frail older patients with a hip fracture 
· Future studies should focus on the effect of nonoperative management on quality of life, pain, comfort, and costs
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Introduction

Hip fractures in older patients are associated with significant mortality and morbidity [1]. Annually approximately 20,000 patients in the Netherlands and 1,6 million patients worldwide are admitted to the hospital with a proximal femur fracture; approximately 20% are nursing home residents [2-4]. The majority of patients with a hip fracture concern frail patients with physical and cognitive comorbidities. Mortality of these patients is high: on average 13% of the whole hip fracture population dies within one month and 25% dies within one year post injury [5]. Over 95% of the patients with a hip fracture are treated operatively since most (inter)national guidelines suggest that adequate pain management requires operative management even if a patient is in the last weeks of life [6, 7]. 
However, it could be opinionated that in a specific subset of these frail institutionalized patients with a hip fracture in the shade of life nonoperative management could not be an inferior treatment option compared to operative management given the high risk of (surgical) complications, mental deterioration, unsuccessful rehabilitation, and high mortality rate in the perioperative period [1, 8, 9]. This applies especially to patients with a very poor life expectancy or patients with very limited pre-trauma mobility, who are unlikely to (re-) obtain mobility after surgery and goals of care are more focused on comfort.
To decide whether or not to perform surgery on these patients is difficult since studies comparing operative with nonoperative management are lacking and randomized controlled trials are considered to be unethical [1, 10]. Current knowledge on nonoperative management of very frail patients with a proximal femur fracture is limited and the natural course of the injury is relatively unknown. This is because most studies describing nonoperatively treated patients with a hip fracture are restricted to isolated stable intra-capsular femoral neck fractures [11], concern small case series [12, 13], apply different treatment algorithms (early mobilization [14, 15], traction [14, 16, 17], palliative care [18], or remain undefined [1, 13, 19, 20]) and derive from different health care systems with differences in health care access and protocols [1, 12, 15, 17]. In order to adequately inform patients and their relatives about the prognosis of nonoperative management of a hip fracture, a clear overview is needed.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This systematic review aimed to provide an overview on the prognosis of nonoperative management in frail older patients with a hip fracture in terms of mortality, complications, mobility, and quality of life (QoL). The results may aid decision making by providing an overview of outcomes that can be used for expectation management and health care planning in future patients that are considered to be treated nonoperatively. 


Material and Methods 

Search strategy and selection criteria
A systematic review of the literature was conducted in PubMed, EMBASE, and Cochrane Central from January 1990 until June 10, 2019. The search procedure was conducted and documented according to PRISMA guidelines for systematic reviews [21]. The search included keywords related to “hip fracture”, “elderly’, “nonoperative treatment” and “palliative care”. 

Studies describing a cohort or case series of nonoperatively treated patients with a hip fracture were selected if they (a) featured older patients aged ≥65 years old (with a margin of tolerance of <10% of patients aged <65 years old) who sustained an acute hip fracture (femoral neck (Garden I-IV), trochanteric or subtrochanteric), (b) were published since January 1, 1990, and (c) were published in English or Dutch.

Studies were excluded if they (a) did not describe aggregated data or individual patient data for nonoperatively treated patients on at least one outcome measure, (b) were not available as full text, (c) were case series describing less than 5 patients, (d) featured solely post stroke patients, (e) only reporting outcome not at a fixed point of time, (f) featured a population of more than 50% of periprosthetic fractures, (g) featuring cohorts of solely nondisplaced intra-capsular femoral neck fractures (Garden I or II) that were not managed nonoperatively in the context of palliative care, (h) were case reports, or (i) studies that featured greater trochanteric, isolated lesser trochanteric, acetabular, or pelvic fractures. 
These inclusion and exclusion criteria were applied to select the frailer population of patients with a hip fracture that were treated nonoperatively in the context of palliative care and not only based on fracture type. This was due to the expectancy that stringent inclusion criteria based on study cohorts purely featuring very frail patient populations in the shade of life would not yield sufficient results to report on due to the expected limited number of studies. Less stringent criteria would have resulted in including a healthier population of patients with less valid data for the frailer hip fracture patient population of interest.

Two authors (SL and HW) independently screened the titles and abstract for potential articles in the primary literature search and subsequently screened the full text for eligibility. Discrepancies were resolved by consensus. In case of persistent discrepancies, a third reviewer (PJ) was consulted. References of the included studies were reviewed for studies that may not have been included in the primary search.

Quality assessment and evaluation of publication bias
Two authors (SL and HW) independently graded the included studies according to methodological index for non-randomized studies (MINORS), which provides an ideal score (very high quality) of 16 for non-comparative studies and 24 for comparative studies [22]. Publication bias was determined based upon funnel plots (Supplementary Table 1).

Outcome measures and data collection 
Two authors (SL and HW) independently extracted data according to a predefined standardized data sheet. Discrepancies were resolved via consensus. General data collected for each study were number of study participants, age, gender, residency, fracture type (femoral neck (Garden I-II vs III-IV), trochanteric, or subtrochanteric), ASA classification (I-IV), mobility, and comorbidities. 
	
The primary outcome measurement was 30-days mortality. Secondary outcome measurements were in hospital mortality, mortality at 90 days,180 days, 1 year, and 2-year, cause of death, reasons for nonoperative management, complications (in-hospital complications, out of hospital complications, re-admission, secondary interventions, and fracture-related complications), hospital length of stay (HLOS), pain scores, antipsychotics use, use of physical restraint, mobilization policy, mobility, residential status, and Health Related Quality of Life (HRQoL).

Statistical analysis
Meta-analysis of the primary and secondary outcomes was performed using MedCalc Statistical Software version 18.2.1 (MedCalc Software bvba, Ostend, Belgium; http://www.medcalc.org; 2018)). Pooled percentages and means were calculated for binary and continuous variables, respectively. Both are reported with their 95% Confidence Intervals (95% CI). Heterogeneity was quantified with Cochran’s Q-test and I2 statistic. For the Cochran’s Q test, a p-value <0.05 was considered statistically significant. A fixed-effects model was used for the pooled analysis when I2 was < 40%, a random-effects model was used when I2 was ≥40%. 

[bookmark: _Hlk28679766]Results

A total of 4,022 studies were found and screened for eligibility (Figure 1). Eighteen observational studies matched the eligibility criteria featuring one prospective and 17 retrospective studies [1, 13-19, 23-32]. Fifteen studies compared operative management with nonoperative management. All included studies were published between 2001 and 2019. The sample size ranged from 20 to 1,307 patients. A total of 2,615 nonoperatively treated patients were included in the meta-analysis with an average follow-up of 14 months (range 1-24 months). An overview of the reported outcome measurements of each study is shown in Table 1. A summary of the study characteristics and findings is provided in Supplementary Table 2. 

Methodological quality
The average MINORS score of the included observational studies was 9 (range 8-10) out of 16 for non-comparative and 16 (range 11-19) out of 24 for comparative studies. Supplementary data Table 3 provides a grading overview of each individual criterion of the MINORS instrument.

Patient characteristics
The pooled average age was 83 years with a majority of female patients (Table 2). Only 39% of the patients were institutionalized, with 49% suffering from dementia and 77% were ambulatory prior to their hip fracture. Approximately 80% of the patients were classified as ASA III or IV.

Outcome measures
Reason for nonoperative management
Six out of 18 studies (33%) reported the motivation for the nonoperative management (Table 3) [13, 15, 17, 28-29, 32]. Approximately two thirds of the patients were treated nonoperatively because they were medically unfit for surgery or had low pre-trauma functioning. In one-third of the cases no surgery was performed due to non-medical reasons (declination of surgery, economic reason, and proxy preferences). 
Mortality
Seventeen studies reported mortality [1, 13-18, 23-32]. Mortality rates were high. Pooled mortality rates at 30 days, six months, and one year were 36%, 46%, and 60%, respectively (Table 4). Substantially higher 30-day mortality was seen in ASA IV (92% (n=23/25)) than in ASA III patients (30% (n=10/34)) [14]. Mortality was also higher in ASA III patients treated with bedrest (73% (n=30/41) than early mobilization (20% (n=4/21) [14]. Six-month mortality in patients who were managed nonoperatively due to medical reasons (80% (n=8/10) was higher than due to economic reasons (50% (n=9/18)) [32]. One-year mortality was also higher in institutionalized patients (68% (n=260/383)) than in community dwelling patients (31% (n=238/925)) [26]. 

Mobilization policy
Three studies report on the mobilization policy as bed-chair transfers as soon as possible and further mobilization as pain permitted [15, 28, 31]. Chlebleck et al. recommended limited weight bearing on the injured lower extremity [24]. Amrayev et al. limited their patients to six weeks of bedrest [23]. Ooi et al. and Ishimaru et al. used traction [16, 17]. In the remaining studies mobilization policies were not described.

Adverse events and (re-)admission
[bookmark: _Hlk28679150][bookmark: _Hlk29194140]High overall rates of in-hospital adverse events were reported (33%) [14, 15, 28-29]. Urinary tract infections (11%), pneumonia (10%), sepsis (9%), delirium (8%), and pressure sores (7%) were the most reported adverse events (Table 4). The overall rate of complications represents a significant underestimation because in-hospital cardiac related complications could not be pooled due to heterogenous reporting. These were reported by Beloosesky et al. in up to 20% [19]. 
Long term adverse events (up to six months) were only reported by Berry et al. [1]. They described pressure ulcers in 19% of their cohort. Furthermore physical restraint was used in 11% and the percentage of patients using antipsychotic medication was 20% [1]. 
Four studies reported on HLOS (265 patients; Table 4) [18, 19, 28-29]. The average HLOS was 12.2 days (95% CI 13.4-18.0). One study reported on readmissions [28]. Frenkel et al. described an average of 1.1 readmissions per patient. Infection was the main reason for readmission in 51% of the patients [28]. 
Mobility
Mobility outcomes were reported in seven studies (see Table 4) [1, 15, 18, 23, 29, 30, 32]. At hospital discharge almost a quarter of all patients were bedridden [18, 29], and over 50% was able to perform bed-chair mobilization in three studies [18, 29-30]. The majority of the patients of the cohorts of Rashidifard et al. (100%) and Lim et al. (73%) received femoral nerve blocks resulting in adequate pain control allowing early (bed-chair) mobilization [18, 29]. A total of 13.3% of the patients who survived to discharge were able to mobilize [18, 29-30]. A high number of nondisplaced intracapsular fractures (52%) and high rate of previously ambulatory patients (92%) featured the study cohort of Moulton et al. [30].
Few patients, who were still alive after six months and one year, were able to mobilize (9.6% and 16.8%, respectively) [1, 23, 29, 32]. Lim et al. reported 34% (20/59 patients) of non-walkers at six months post trauma [29].

Residential status
[bookmark: _Hlk28680966]Only Gregory et al. reported on residential status post trauma [15]. They found that 73% (n=8/11) of the surviving patients were living uninstitutionalized after one year.

Pain 	
[bookmark: _Hlk28681283][bookmark: _Hlk28681356]Moulton et al. describe that 89% of the surviving patients in their cohort were pain free or adequately controlled with analgesia at hospital discharge [30]. In other studies, higher rates of persistent pain were reported. Berry et al. reported ongoing pain in 31% of their cohort after six months [1]. After one year post trauma Amrayev et al. reported pain preventing activity in nearly one-third of their cohort with only 15% being pain free [23]. 
[bookmark: _Hlk28681445]The use of femoral nerve blocks was described in two studies. In 72% of the cohort of Lim et al. patients received intra-articular steroid injections or femoral nerve blocks due to persistent pain [29]. In the study of Rashidifard et al. a decrease of 4.5 on a Visual Analogue Score and improvement of the ambulation status in 90% of the patients after the femoral block was reported [18]. No studies reported on specific pain scoring instruments for mentally impaired patients (e.g. dementia).


Fracture healing and secondary surgery
Fracture healing after six months was low (23% (15/64)) with a high rate of secondary fracture displacement (57% (n=36/63)) and was only reported in one study [29]. 
[bookmark: _Hlk28681785]A 9% (n=3/32) and 0% (n=0/27) rate of patients undergoing surgery after initial nonoperative management was found by Amrayev et al. and Moulton et al. [23, 30]. Reasons for secondary surgery were fracture displacement, uncontrolled pain, and symptomatic non-union [30]. 

Quality of life
[bookmark: _Hlk28681580]Amrayev et al. was the only study that reported on HRQoL [23]. EuroQol-5D scores in 27 surviving patients after 1-year post injury were described. Self-reported problems with regards to mobility and self-care was high. Only 11% (n=3/27) reported little problems and 89% (n=24/27) reporting at least moderate problems with mobility. No patients were completely pain free or experienced no discomfort. Twenty-two percent (n=6/27) had moderate symptoms of anxiety or depression. Beloosesky et al. reported on functional outcome with regards to dependency based on KATZ Index of ADL. Twelve out of 28 patients (42%) that were ASA grade I-II and pre-trauma independent or partially independent became fully dependent. This was the case in 39% (9/23) of patients graded ASA III-IV.

Other
Hospice care was utilized in 34% of the patients in the cohort of Berry et al., with only 1% (n=5/468) of the survivors acquiring a do not hospitalize directive [1]. None of the included studies addressed the economic aspects of nonoperative management.

Discussion

The impact of a hip fracture on a patient’s life expectancy, morbidity, and mobility is high, regardless of their management. It reflects the seriousness of the condition and the frail health status in which most patients are in when sustaining the trauma. To our knowledge, this systematic review is the first review on the understudied prognosis of nonoperative management of older patients with a hip fracture and identifies the population with a hip fracture that currently is treated nonoperatively in the literature. It provides an overview of the prognosis of this frail patient population in terms of mortality, complications and mobility. 
Pooled mortality rates of 36% for 30-day mortality were found ranging between 5 and 65% varying with the degree of frail patients, mobilization policies, residency, and reason for nonoperative managements (medical vs other). 
More importantly, this review of the literature clearly demonstrates a knowledge gap of the true prognosis of nonoperative management of patients with a hip fracture with a limited life expectancy that are not operated due to frailty and comorbidities. This is due to the heterogeneous study populations, lack of data, and the significant portion of relatively more healthy patients included in the meta-analysis. In addition, approximately one-third of the included patients were managed nonoperatively due to non-medical reasons such as refusal of surgery, economic reasons or proxy preferences. Due to the significant number of “less” frail patients included in this review, the actual prognosis of frail patients with a hip fracture treated nonoperatively in the context of palliative care, could be worse than current outcomes suggest. 
It is known that frail patients have worse outcomes after sustaining a hip fracture than non-frail patients [33]. This review shows that the prognosis in the studies that mainly featured frail patients or reported on more frail subgroups of patients (e.g., ASA IV, immobile, or institutionalized patients) was found to be significantly worse [1, 26, 32]. These findings should be taken into account and could aid in decision making processes and expectation management of very frail patients with a hip fracture. 

In worldwide practice, surgery is thought to be the treatment of choice for the majority of the hip fracture patient population with the best chance of recovery with less mortality, complications and QoL. This is reflected by the scarce literature found and the low rates of nonoperative management (5.1%, 6.1%, and <10%) in (comparative) cohort studies, despite institutionalization, frailty, and possible limited life expectancy [8, 26, 34]. Only 18 studies were selected with a total of 2615 patients. This is low, considering the high prevalence of hip fractures worldwide.
[bookmark: _Hlk28945809]Internationally, there is considerable variability on the view and practice of nonoperative management of patients with a hip fracture. Currently, according to (inter)national guidelines nonoperative management of patients with a proximal femur fracture should only be reserved for patients who are unfit for surgery or have a very limited life expectancy (e.g. 6 weeks) [6, 7]. Furthermore, NICE guidelines advise to consider surgery as part of a palliative care approach to minimize pain and other symptoms, with the idea that operation is superior for pain management [6]. 
Besides the differences in view, even if nonoperative management is seen as a no-choice option, it does remain important to explore the prognosis in the context of expectation management for patients and their loved ones. This review provides an overview on the prognosis that can be used for expectation management for older patients with a hip fracture that are considered to be treated nonoperatively. 
[bookmark: _Hlk28946232]
Many factors altogether influence the decision whether to operate on frail patients with a hip fracture in the last phase of their lives. Moderate quality data on mortality and complications is available as shown in this review. However, studies reporting on QoL, comfort during nursing care, and pain of nonoperative management of patients with a hip fracture are lacking. These lacking data are needed since they are, in our opinion, the most important factors to address in this medical/ethical topic. Mortality rates are important for expectation management, but for those patients with a very limited life expectancy, the QoL and pain that these patients experience during the last days or weeks of their lives are more important factors to consider. If nonoperative management is well tolerated with regards to comfort during nursing care, pain, and morbidity, and relative preserves QoL, then it could justify that nonoperative management is a viable treatment option in these extreme frail older patients with a limited life expectancy. 
Nonoperative management also might not be inferior to operative management, since an operation does not prevent aforementioned complications and is also associated with high mortality rates (up to 55% in 6 months in patients with severe dementia [35]. Furthermore, recovery to pre-injury levels in at least 50% of the general hip fracture population is not achieved [36]. For example, only 11% of the previously ambulatory nursing home patients with advanced dementia and a hip fracture of the cohort of Berry et al. regained their ambulatory status after six months post-surgery [1]. 

It should be stressed that nonoperative management of patients with a proximal femur fracture is not always associated with imminent death, especially in patients treated nonoperatively due to non-medical reasons (e.g. social-economical and religious aspects). Nonoperative management in relatively more healthy patients with a hip fracture with less access to- or refusal of surgery, nonoperative management does not necessarily results in poor outcomes [14]. In addition, in patients who are medically unfit for surgery but are able to be mobilized, nonoperative treatment with early mobilization might represent an alternative that is not necessarily associated with immediate or definitive mortality [14]. Thirty-days mortality rates of patients that are able to be mobilized early are significantly lower than patients that are limited to bedrest (19% versus 73% respectively) [14]. However, (longer term) quality of life remains unknown. These are important factors that should be addressed in patient counselling and decision making. 

The burden of disease with associated costs for proximal femur fractures is high. The average costs per hip fracture in the Netherlands in 2017 was €20,000 ($22,000) [37]. Costs were not addressed in any of the included studies and to our knowledge no studies have yet been published addressing cost-effectiveness. Costs-effectiveness with regards to QoL should be evaluated in further studies, although costs-effectiveness should not be the leading argument in the decision for operative or nonoperative treatment. 

Limitations
The results of this systematic review should be interpreted with caution since a very heterogenous study population was included and no correction for confounders could be made. In some studies included in this review, the hospital rate of nonoperative management for patients with a hip fracture is up to 25% and largely not based on medical reasoning [23]. This makes generalizability low on the one hand for the frailest patient population in the final phase of life, but on the other hand does reflect current practice worldwide. It could also have been that some studies were not included that do feature some degree of frail patients that were managed nonoperatively. Some studies including non-frail patient were included in this review due to the previously mentioned heterogeneity of study cohort. Excluding these studies featuring a degree of less frail patients would have resulted in a total lack of data. Including more studies with a higher proportion of less frail patients would enlarge generalizability but would not have resulted in more valid data for the frail older hip fracture population of interest for whom this clinical dilemma is the most relevant. Some degree of selection bias is therefore introduced to the design of the selection criteria. 
There are sparse data on mobility, residency, pain and QoL resulting in low quality of evidence and a low generalizability for these limited findings. Data with regards to survival, pain, function, and QoL should be closely aligned, but providing these data separately would not result in a clearer overview on the prognosis in the way this review does provide. 
This review is currently the best available evidence on the prognosis of older patients with a hip fracture that are managed nonoperatively. The results of this systematic review can be used to aid decision making and provide data on prognosis for expectation management for a general group of older hip fractures patients that are treated nonoperatively. 
[bookmark: _Hlk31616373]Future studies are needed to provide more accurate clinical data that can be used for more evidence-based patient counselling in the frailest group of patients with a hip fracture and a limited life expectancy. Before future studies are conducted current clinical decision making on operative or nonoperative management of the frailest patients with a hip fracture will be mostly based on low to moderate quality data, clinical estimation of the patient’s condition and personal experience of the treating (orthopedic) physicians. Future studies should focus on homogenous groups of very frail older patients with a proximal femur fracture and a limited life expectancy treated nonoperatively in the context of palliative care with regards to prognosis, pain, comfort, complications and quality of life in order to provide more adequate high-quality evidence to aid decision making, better support expectation management and enable to aid future advance care planning in the community. 





Conclusion
Nonoperative management of frail patients with a hip fracture is associated with high mortality- and complication rates. Recovery to pre-trauma functioning is low. This systematic review shows a lack of knowledge about the true prognosis of nonoperative management of frail older patients with a hip fracture and a limited life expectancy due to highly heterogenic study populations. The results of this study can be used to aid decision making and expectation management in future older patients with a hip fracture that are considered to be treated nonoperatively since it is the best currently available summary of evidence. 
[bookmark: _Hlk28936048]
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Table 1. Overview of outcome measurements reported in the included studies
	





Study
	Outcome measurement

	
	Reason NOM
	Mortality
	Cause of death
	Complications
	Mobility
	LOS
	Residence
	Readmission
	Pain
	HRQoL


	Chlebleck et al. (2019)
	-
	✓
	-
	-
	-
	✓
	-
	-
	-
	-

	Frenkel et al. (2019)
	✓
	✓
	✓
	✓
	-
	✓
	-
	✓
	-
	-

	Berry et al. (2018)
	-
	✓
	-
	✓
	✓
	-
	-
	-
	✓
	-

	Chow et al. (2018)
	-
	✓
	-
	-
	-
	-
	-
	-
	-
	-

	Lim et al. (2018)
	✓
	✓
	-
	✓
	✓
	✓
	-
	-
	✓
	-

	Amrayev et al. (2017)
	-
	✓
	-
	-
	✓
	-
	✓
	-
	✓
	✓

	Heyes et al. (2017)
	✓
	✓
	-
	-
	-
	-
	-
	-
	-
	-

	Rashidifard et al. (2017) 
	-
	✓
	-
	-
	✓
	✓
	-
	-
	✓
	-

	Cram et al. (2016)
	-
	✓
	-
	-
	-
	-
	-
	-
	-
	-

	Tay et al. (2016)
	-
	✓
	-
	✓
	-
	✓
	-
	-
	-
	-

	Moulton et al. (2015)
	-
	✓
	-
	-
	✓
	-
	-
	-
	✓
	-

	Dedovic et al. (2013)
	-
	✓
	-
	-
	-
	-
	-
	-
	-
	-

	Yoon et al. (2013)
	✓
	✓
	✓
	-
	✓
	-
	-
	-
	-
	-

	Ishimaru et al. (2012)
	✓
	✓
	✓
	-
	-
	-
	-
	-
	-
	-

	Gregory et al. (2010)
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	-
	-
	-

	Ooi et al. (2005)
	-
	✓
	✓
	✓
	-
	✓
	-
	-
	-
	-

	Jain et al. (2003)
	-
	✓
	-
	✓
	-
	-
	-
	-
	-
	-

	Beloosesky et al. (2001)
	-
	-
	-
	✓
	-
	✓
	-
	-
	-
	✓


Check marks indicate reporting of that particular outcome measurement, dashes indicate the outcome is not reported. 
NOM, Nonoperative management; LOS, Length of stay; HRQoL, Health Related Quality of life.


Table 2. Overview the patient characteristics of the nonoperatively managed patients in the included studies (N=18)
	Patient characteristics
	N 
	N 
	Heterogeneity test
	Pooled value 
	

	
	Studies
	Patients
	Q (p-value)
	I2 
	(95% CI)
	Range

	Age (years)
	13
	2,483
	121.2 (<0.001)
	90.1%
	83.3 (82.3-84.4)
	50-102yr

	Female 
	17
	2,577
	77.7 (<0.001)
	79.4%
	67.5 (62.3-72.5)
	33-95%

	Residency 
	Institution
	
6
	
2,088
	
1,552.0 (<0.001)
	
99.7%
	
38.8 (4.3-82.2)
	
1-100%

	Comorbidities
COPD/Asthma
DM
Cancer
Dementia
Renal insufficiency
	
5
6
6
8
6
	
180
212
1,487
2,062
1,497
	
1.3 (0.855)
36.8 (<0.001)
60.6 (<0.001)
1,581.0 (<0.001)
21.1 (<0.001)
	
0.0%
86.4%
91.7%
99.6%
76.3%
	
20.1 (14.6-26.6)
29.9 (14.4-48.2)
13.9 (4.2-28.0)
49.4 (12.8-86.4)
15.1 (8.4-23.3)
	
14-24%
8-20%
2-23%
14-100%
7-25%

	ASA classification
ASA (I-II)
ASA (III-IV)
ASA III
ASA IV
	
7
7
6
7
	
388
388
324
356
	
75.3 (<0.001)
75.3 (<0.001)
13.9 (<0.001)
139.8 (<0.001)
	
92.0%
92.0%
64.1%
95.7%
	
21.4 (8.7-37.9)
 78.6 (62.1-91.3)
46.9 (38.4-57.6)
33.1 (12.1-58.6)
	
5-52%
48-95%
27-61%
0-68%

	Mobility
Non-ambulatory
	
8
	
799
	
509.5 (<0.001)
	
98.6%
	
32.4 (6.4-66.6)
	
9-90%

	Fracture type
Femoral Neck
Garden I-II
Garden III-IV
Pertrochanteric
Subtrochanteric
	
9
2
2
10
7
	
1,779
110
110
1,779
1610
	
140.1 (<0.001)
31.0 (<0.001)
2.7 (0.098)
130.4 (<0.001)
9.9 (<0.130)
	
93.6%
96.8%
63.5%
93.1%
39.2%
	
60.4 (47.3-72.8)
19.9 (1.1-73.3)
43.2 (27.4-59.7)
37.8 (26.0-50.5)
2.7% (1.3-4.7)
	
39-100%
3-47%
36-53%
0-60%
0-6%


Pooled percentages with regards to patient characteristics in the included studies. 
Yr, year; COPD, Chronic Obstructive Pulmonary Disease; DM, Diabetes Mellitus; ASA, American Society of Anesthesiologists physical status classification.



Table 3. Reasons for nonoperative management of older hip fracture patients
	Reason for NOM

	Frenkel et al. (2019)
	Lim et al. (2018)
	Heyes et al. (2017)
	Yoon et 
al. (2013)
	Ishimaru et al. (2012)
	Gregory et al. (2010)

	
	n=94
	n=87
	n=12
	n=28
	n=20
	n=22

	Unfit for surgery
	58 (62%)
	25 (29%)
	11 (92%)
	10 (36%)
	8 (40%)
	21 (95%)

	Low function
	25 (27%)
	-
	-
	-
	10 (50%)
	-

	Declined
	-
	62 (71%)
	1 (8%)
	-
	-
	1 (5%)

	Proxy preferences
	7 (7%)
	-
	-
	-
	-
	-

	Late presentation
	4 (4%)
	-
	-
	-
	-
	-

	Terminal cancer
	-
	-
	-
	-
	2 (10%)
	-

	Economic reasons
	-
	-
	-
	18 (64%)
	-
	-


Data are shown as N (%) patients for the individual studies.
NOM, Nonoperative management.


Table 4. Pooled rates in percentages for mortality, adverse events, and post injury mobility for the different time points and hospital length of stay in days (18 studies in total)

	Outcome measure
	N 
	N 
	Heterogeneity test
	Pooled value 
	Range

	
	Studies
	Patients
	Q (p-value)
	I2 (95% CI)
	(95% CI)
	Min-max

	Mortality (%)
	
	
	
	
	
	

		Hospital
	9
	1,823
	81.4 (<0.001)
	90% (84-94)
	19.6 (12.0-28.5)
	3.5-50.0

		30-days
	9
	845
	75.9 (<0.001)
	90% (82-94)
	35.6 (24.3-47.7)
	5.0-65.0

		90-days
	3
	590
	1.0 (0.597)
	0% (0-94)
	44.3 (40.3-48.3)
	43.6-54.0

		180-days
	5
	1,873
	62.7 (<0.001)
	94% (88-97)
	45.6 (33.2-58.3)
	26.0-61.0

		1-year
	14
	2,370
	184.4 (<0.001)
	93% (90-95)
	59.5 (50.0-68.7)
	29.8-95.0

		2-years
	4
	648
	44.2 (<0.001)
	93% (86-97)
	65.8 (46.5-82.6)
	45.6-82.0

	Adverse events (%)
	
	
	
	
	
	

		Total*
	3
	214
	70.4 (<0.001)
	97% (93-99)
	33.4 (4.2-74.2)
	5.3-63.0

	UTI
	6
	417
	49.8 (<0.001)
	90% (81-95)
	11.1 (3.3-22.6)
	1.6-27.6

	Pneumonia
	6
	417
	24.2 (<0001)
	79% (55-91)
	10.2 (4.6-17.6)
	0.0-19.5

	Sepsis
	2
	181
	0.18 (0.673)
	0% (0-0)
	8.7 (5.1-13.2)
	7.4-9.2

	Delirium
	3
	243
	20.6 (<0.001)
	91% (74-96)
	8.0 (0.7-22.0)
	0.0-14.9

	Pressure sores
	4
	241
	10.0(0.019)
	70% (14-90)
	7.2 (2.2-14.7)
	0.0-13.8

	CVA
	4
	308
	1.6 (0.662)
	0% (0-76)
	3.0 (1.4-5.2)
	1.6-5.3

	DVT/PE
	5
	379
	2.3 (0.687)
	0% (0-66)
	2.5 (1.2-4.3)
	0.0-3.4

	Mobility (%)
	
	
	
	
	
	

	Hospital discharge
	
	
	
	
	
	

	Mobile
	3
	139
	38.5 (<0.001)
	95% (88-98)
	13.3 (0.1-49.1)
	5.3-63.0

	Bed-chair
	3
	139
	21.5 (<0.001)
	91% (76-96)
	53.3 (24.5-81.0)
	1.6-27.6

	Bed bound
	2
	107
	5.7 (<0.017)
	83% (27-96)
	24.0 (5.1-50.9)
	0.0-19.5

	6-month
	
	
	
	
	
	7.4-9.2

		Mobile
	2
	555
	81.7 (<0.001)
	99% (97-99)
	9.6 (3.9-54.5)
	0.0-14.9

	1-year
	
	
	
	
	
	0.0-13.8

	Mobile
	3
	128
	22.8 (<0.001)
	91% (77-97)
	16.8 (1.1-45.5)
	1.6-5.3

	HLOS (days)
	
	
	
	
	
	

	Total
	4
	265
	242.4 (p<0.001)
	99% (98-99)
	12.2 (6.0-18.4)
	4.85-17.0



DVT, deep venous thrombosis; PE, Pulmonary Embolism; UTI, Urine Tract Infection; CVA, cerebral vascular accident; HLOS, Hospital length of stay.
* Represents a significant underestimation due to the missing cardiovascular complication that could not be pooled due to heterogeneous reporting. 



Supplemantary table 1: Forest and funnel plots for bias determination
	Characteristic 
	Forest plot
	Funnel plot

	Age

	Q
	121.2389

	DF
	12

	Significance level
	P < 0.0001

	I2 (inconsistency)
	90.10%

	95% CI for I2
	84.93 to 93.50
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	Female gender

	Q
	77.7134

	DF
	16

	Significance level
	P < 0.0001

	I2 (inconsistency)
	79.41%

	95% CI for I2
	67.74 to 86.86
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	Pre-trauma Residency

	Q
	1552.0439

	DF
	5

	Significance level
	P < 0.0001

	I2 (inconsistency)
	99.68%

	95% CI for I2
	99.60 to 99.74
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	COPD/asthma

	Q
	1.3379

	DF
	4

	Significance level
	P = 0.8549

	I2 (inconsistency)
	0.00%

	95% CI for I2
	0.00 to 41.47
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	Diabetes mellitus

	Q
	36.7743

	DF
	5

	Significance level
	P < 0.0001

	I2 (inconsistency)
	86.40%

	95% CI for I2
	72.58 to 93.26
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	Cancer

	Q
	60.5670

	DF
	5

	Significance level
	P < 0.0001

	I2 (inconsistency)
	91.74%

	95% CI for I2
	84.80 to 95.52
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	Dementia

	Q
	1581.0319

	DF
	7

	Significance level
	P < 0.0001

	I2 (inconsistency)
	99.56%

	95% CI for I2
	99.46 to 99.64
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	Renal insufficiency

	Q
	21.1085

	DF
	5

	Significance level
	P = 0.0008

	I2 (inconsistency)
	76.31%

	95% CI for I2
	46.91 to 89.43
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	ASA I-II

	Q
	75.2605

	DF
	6

	Significance level
	P < 0.0001

	I2 (inconsistency)
	92.03%

	95% CI for I2
	86.13 to 95.42
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	ASA III-IV
	Q
	75.2605

	DF
	6

	Significance level
	P < 0.0001

	I2 (inconsistency)
	92.03%

	95% CI for I2
	86.13 to 95.42
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	ASA III

	Q
	13.9070

	DF
	5

	Significance level
	P = 0.0162

	I2 (inconsistency)
	64.05%

	95% CI for I2
	13.17 to 85.11
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	ASA IV

	Q
	139.7599

	DF
	6

	Significance level
	P < 0.0001

	I2 (inconsistency)
	95.71%

	95% CI for I2
	93.20 to 97.29
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	Pre-trauma Mobility, non-ambulatory

	Q
	509.5417

	DF
	7

	Significance level
	P < 0.0001

	I2 (inconsistency)
	98.63%

	95% CI for I2
	98.15 to 98.98
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	 Femoral Neck

	Q
	140.0652

	DF
	9

	Significance level
	P < 0.0001

	I2 (inconsistency)
	93.57%

	95% CI for I2
	90.16 to 95.81
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	Garden I-II

	Q
	31.0093

	DF
	1

	Significance level
	P < 0.0001

	I2 (inconsistency)
	96.78%

	95% CI for I2
	91.42 to 98.79
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	Garden III-IV

	Q
	2.7370

	DF
	1

	Significance level
	P = 0.0980

	I2 (inconsistency)
	63.46%

	95% CI for I2
	0.00 to 91.63
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	Pertrochanteric

	Q
	130.4380

	DF
	9

	Significance level
	P < 0.0001

	I2 (inconsistency)
	93.10%

	95% CI for I2
	89.33 to 95.54
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	Subtrochanteric

	Q
	9.8875

	DF
	6

	Significance level
	P = 0.1295

	I2 (inconsistency)
	39.32%

	95% CI for I2
	0.00 to 74.48
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	Inhospital mortality

	Q
	81.4055

	DF
	8

	Significance level
	P < 0.0001

	I2 (inconsistency)
	90.17%

	95% CI for I2
	83.61 to 94.11
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	30D mortality

	Q
	75.8817

	DF
	8

	Significance level
	P < 0.0001

	I2 (inconsistency)
	89.46%

	95% CI for I2
	82.23 to 93.75
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	90D mortality

	Q
	1.0333

	DF
	2

	Significance level
	P = 0.5965

	I2 (inconsistency)
	0.00%

	95% CI for I2
	0.00 to 93.51
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	180D mortality
	Q
	61.7126

	DF
	4

	Significance level
	P < 0.0001

	I2 (inconsistency)
	93.52%

	95% CI for I2
	87.79 to 96.56
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	1yr mortality

	Q
	184.4532

	DF
	13

	Significance level
	P < 0.0001

	I2 (inconsistency)
	92.95%

	95% CI for I2
	89.84 to 95.11
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	Complications total

	Q
	70.3945

	DF
	2

	Significance level
	P < 0.0001

	I2 (inconsistency)
	97.16%

	95% CI for I2
	94.34 to 98.57
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	Urine tract infection

	Q
	49.8631

	DF
	5

	Significance level
	P < 0.0001

	I2 (inconsistency)
	89.97%

	95% CI for I2
	80.88 to 94.74
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	Pneumonia

	Q
	24.1589

	DF
	5

	Significance level
	P = 0.0002

	I2 (inconsistency)
	79.30%

	95% CI for I2
	54.79 to 90.53
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	Sepsis
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	Delier

	Q
	20.5755

	DF
	2

	Significance level
	P < 0.0001

	I2 (inconsistency)
	90.28%

	95% CI for I2
	74.21 to 96.34
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	Pressure ulcer

	Q
	9.9978

	DF
	3

	Significance level
	P = 0.0186

	I2 (inconsistency)
	69.99%

	95% CI for I2
	13.79 to 89.56
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	CVA

	Q
	1.5893

	DF
	3

	Significance level
	P = 0.6618

	I2 (inconsistency)
	0.00%

	95% CI for I2
	0.00 to 75.63
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	PE/DVT
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	Hospital mobile

	Q
	38.5262

	DF
	2

	Significance level
	P < 0.0001

	I2 (inconsistency)
	94.81%

	95% CI for I2
	88.18 to 97.72




	
[image: ]
	[image: ]
	

	Hospital bed-chair

	Q
	21.5201

	DF
	2

	Significance level
	P < 0.0001

	I2 (inconsistency)
	90.71%

	95% CI for I2
	75.62 to 96.46
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	Hospital bed-bound

	Q
	5.7308

	DF
	1

	Significance level
	P = 0.0167

	I2 (inconsistency)
	82.55%

	95% CI for I2
	26.76 to 95.84
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	6 months mobile

	Q
	81.7205

	DF
	1

	Significance level
	P < 0.0001

	I2 (inconsistency)
	98.78%

	95% CI for I2
	97.45 to 99.41
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	1yr mobile

	Q
	21.5201

	DF
	2

	Significance level
	P < 0.0001

	I2 (inconsistency)
	90.71%

	95% CI for I2
	75.62 to 96.46
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	Length of hospital stay
	Q
	242.4169

	DF
	3

	Significance level
	P < 0.0001

	I2 (inconsistency)
	98.76%

	95% CI for I2
	98.09 to 99.20
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Supplementary table 2; Summary of study characteristics table
	Study
	Type
	N
	FU 
	Patient characteristics
	Outcome summary

	Amrayev et al. (2017) [23]
	Prospective
2013-2014
Kazakhstan
	78
	12
	Age; 76, Std; 12(50-95)
Male; 35%
Res Home; 96%, inst; 1%
ASA; 1-2 10%, 3; 53%, 4; 37%
Fx; FN G1-2; 3%, G3-4 36%, PT; 52%, ST; 4%
	Mortality; 1yr 65%
Mobility; 1yr mobile;32%
Residence; Home 100%, inst; 0%
Pain; Severe pain (not moving) 2(7%), preventing activity 8(30%), permitting limited activity 9(33%), only after activity and disappears with rest 1(4%), no pain 4(15%).
HRQoL; EQ5D 1yr(n=27) mobility problems severe 11%, moderate 78%, slight 11%. Usual activities problems; severe 7%, moderate 52%, slight 41%. Selfcare problems; severe 4%, moderate 48%, slight 48%. Pain/discomfort; severe 7%, moderate 59%, slight 34%. Anxiety/depression; moderate 22%, slight 51%, no problems 27% 

	Beloosesky et al. (2001) [19]
	Retrospective
1993-1996
Israel
	64
	12
	Age; 80.8, Std; 7.4
Male; 34%
Res Home;84%, inst; 16%
ASA; 1-2 52%, 3-4; 48%
Fx; FN 48%, PT; 45%, ST;6%
	Complications; hospital total 40, cardiac 13(20%), delirium 10 (16%), pneumonia 10 (16%), UTI 7(11%)
LOS; 17 (std 10.6)
HRQoL; dependency level KATZ ADL 12/28 partially dep. + independent became fully dependent (ASAI-II), 9/23 partially dep. + independent became fully dependent (ASAIII-IV)

	Berry et al. (2018) [1]
	Retrospective
2008-2013
United States
	468
	24
	Age; 85 Std;7.5
Male; 16.9%
Res Home; 0%, inst; 100%
Mob; ambulant; 11%, non-ambulant; 90%

	Mortality; 14D 19.4%, 30D 30.6%, 90D 44%, 180D, 53.8%, 1yr 63.7%, 2yr 76.9%, median 0.4yr
Complications; 6M pressure ulcers 41 (19%), Physical restraint 24 (11.1%)
Mobility; 6M mobile 1(4.8%), non-ambulatory 20 (95.2%) 
Pain; 6M 59(30.9%) report documented pain, Hospice care; 158/468, 33.8%. 

	Chlebleck et al. (2019) [24]
	Retrospective
2004-2013
United States
	77
	12
	Age; 86,7 Std; 5.7, Male; 36%
Res Home; 35%, inst; 65%
Mob; ambulant; 91%, non-ambulant; 9%
Fx; FN 57%, PT; 43%, ST; 0%
	Mortality; hospital 28.6, 30D 63.6, 1yr 84.4%, median 14 days
LOS; 5.4


	Chow et al. (2018) [25]
	Retrospective
2012
China
	60
	12
	Age; 82.5 Std; 10.0 (58-100)
Male; 43.3%
Mob; ambulant; 63%, non-ambulant; 37%
	Mortality; 1yr 53.3%


	Cram et al. (2016) [26] 
	Retrospective
1990-2014
Canada
	1307
	12
	Age; 82.1 Std; 10.6, Male; 32,3%
Res Home; 71%, inst; 29%
Fx; FN 40%, PT; 57%, ST; 2%
	Mortality; hospital 19.2%, 180D 35%, 1yr 41.5%

	Dedovic et al. (2013) [27]
	Retrospective
2011-2012
Bosnia and Herzegovina
	32
	6
	Male; 28,8%
Fx; FN 50%, PT; 45%, ST; 6%
	Mortality; 30D 21.9%, 180D 56.3%

	Frenkel et al. (2019) [28]
	Retrospective
Israel
	94
	12
	Age; 85 Std; 8
Male; 39,4%
Res Home; 82%, inst; 18%
Mob; ambulant; 80%, non-ambulant; 18%

	Reason NOM; medical 58, low functional status 25, patient/proxy preference 7, late presentation 4 
Mortality; hospital 18.1%, 30D 25.5%, 90D 43.6%, 1yr 67%
Cause of death; cardiac 8(18.6%), CVA (2(4.7%), Infectious 20(46.5%), Malignancy 15(34.9%), other 8 (18.6%)
Complications; hospital total 124, avg 1.3 (std 1.7), MI 2(2.1%, PE/DVT 2(2.1%), delirium 14(14.9%), pneumonia 12.8 (7%), sepsis 7(7.4%), UTI 6(6.4%), pressure ulcer 13(13.8%), CVA 3(2.2%), AKI 15(16%). 
LOS; 11 (std 7.5). Readmission; 1.1 (std 1.2) reason for readmission medical 20 (24.4%), infectious 42(51.3%), surgical 7 (8.5%), Orthopedic 2(2.4%), other 11 (13.4%)

	Gregory et al. (2010) [15]
	Retrospective
United Kingdom
	22
	12
	Age; 84
Male; 66%
ASA; 1-2 5%, 3; 27%, 4;  68%


	Reason NOM; unfit for surgery 21, declined surgery 1
Mortality; 30D 32%, 1yr 50%
Complications; hospital 3 (13.6%), pressure ulcers 0%, PE/DVT 0%, pneumonia 0%
Cause of death; cardiac 7, 1 CVA. Respiratory insufficiency 2, other 1
Mobility; 1yr 6/11 (55%) survivors mobile, bed-chair 5/11(45%), bed-bound 0. 
LOS; 27 (4-69). Residence; Home 8/11 (73%), inst 3/11 (27%)

	Heyes et al. (2017) [13] 
	Retrospective
2010-2012
United Kingdom
	12
	12
	Age; 86.5, Std; 7.3 (78-98)
Male; 42%

	Reason NOM; unfit for surgery 11, refusal 1
Mortality; hospital 50%, 1yr 75%


	Ishimaru et al. (2012) [17]
	Retrospective
2001-2009
Japan
	20
	12
	Age; 83,7, Std; 6,8
Male; 5%
ASA; 1-2 10%, 3; 45%, 4; 45%
Mob; non-ambulant; 50%
Fx; FN 40%, PT; 60%, ST; 0%
	Reason NOM immobility, mental disorder and preference by caregiver 10(50%), unfit for surgery 8(40%), advanced malignancy 2(10%)
Mortality; 1yr 45%
Cause of death; worsening of comorbidities 9(67%), aspiration pneumonia 2(22), in senescence 1(11%)

	Jain et al. (2003) [14]
	Retrospective
1992-1998
Canada
	62
	1
	Male; 36%
ASA; 1-2 5%, 3; 55%, 4; 40%
Fx; FN 53%, PT; 47%, ST; 0%
	Mortality; hospital 46.8%, 30D 54.8%
Complications; hospital total 27 (43.5%), MI 7(11.3%, PE/DVT 2(3.2%), delirium 0%, Pneumonia 9(14.5%), UTI 1(1.6%), CVA 1(1.6%), AKI 3(4.8%), heart failure 3(4.8%)

	Lim et al. (2018) [29]
	Retrospective
2011-2012
Singapore
	87
	12
	Age; 84, Std; 1.89 (67-100)
Male; 25.3%
Fx; FN 52%, PT; 48%, ST; 0%
	Reason NOM; 62 Refusal of OR, 25 high surgical risk
Mortality; hospital 3.6%, 
Complications; hospital total 76 (59%), MI 5(5.7%), PE/DVT 3(3.5%), delirium 12(13.8%), pneumonia 17 (19.5%), sepsis 8(9.2%), UTI 24 (27.6%), pressure ulcer 3(3.4%)
Mobility; hospital mobile; 0%, bed-chair 64.4%, bed-bound 35.6%. 6M; mobile 44.1%, non-walker 33/56 (58.9%). MFAC 1-2 20/59 (33.9%), MFAC 3-6 39/59(66.1%)
LOS; 17 (std 4.0 (2-107))
Pain; FNC 63 (72.4%), reason for FNC 100% persisting pain despite oral medication. 

	Moulton et al. (2015) [30]
	Retrospective
2010-2012
United Kingdom
	32
	12
	Age; 85.6 (52-102)
Male; 25%
ASA; 4; 46%
Mob; ambulant; 92%, non-ambulant; 8%
Fx; FN G1-2; 47%, G3-4; 53%, PT; 0%, ST; 0%
	Mortality; hospital 21.9%, 30D 31.3%, 1yr 56.3%, ASA 4 30d mort 8.12 (66.7%)
Mobility; hospital mobile 12(63.2%), 
Pain: 16/18 (88.9%) pain free of controlled with analgesia. 2/18 = 11,1% reported ongoing pain
Secondary surgery; 3 (9.4%)

	Ooi et al. (2005) [16]
	Retrospective
1998-1999
Singapore
	38
	24
	Not separately reported
	Mortality; hospital 13.2%, 30D 5%, 180D 26%, 1yr 45%, 2yr 58%
Cause of death; pneumonia 9(40.1%), MI 5(22.7%), UTI 4(18.2%), heart failure 3(13.6%), carcinoma 1(4.5%).
Complications; hospital total 24 (63%), pneumonia 5 (13.2%), UTI 10(26.3%), pressure ulcers 4(10.5%), CVA 2(5.3%), AKI 1(2.6%), GI-bleeding 1(2.6%), foot drop 1(2.6%), LOS; 32

	Rashidifard et al. (2017) [18]
	Retrospective
2009-2015
United states
	20
	12
	Age; 84.6, Std; 9.5 (66-101
Male; 25%
mob; ambulant; 50%, non-ambulant; 50%
Fx; FN 100%, PT; 0%, ST;0%
	Mortality; 30D 65%, 1yr 95%
Mobility; hospital mobile 3(15%), bed-chair 15 (75%), bed-bound 2 (10%)
LOS; 4.9 (std 3.3 (1-17))
Pain; pre-medication 6.8 std 1.4 (range 4-9), after femoral catheter 2.3 std 1.7 (range 0.5). FNC placement in 20(100%) of cases. 

	Tay et al. (2016) [31]
	Retrospective
2008
Singapore
	114
	24
	Age; 82.8, Std; 8.26
Male; 28.1%
ASA; 1-2 40%, 3; 61%, 4; 0%
	Mortality; hospital 3.5%, 1yr 29.8%, 2yr 45.6%
Complications; hospital total 6(5.3%), MI 0%, PE/DVT 1(0.9%), pneumonia 3 (2.6%), UTI 2(1.8%), LOS; 14.1

	Yoon et al. (2013) [32]
	Retrospective
2009-2011
Korea
	28
	24
	Age; 84.0, Std;7.9
Male; 32.2%
ASA; 1-2 40%, 3; 32%, 4; 29%
Mob; ambulant; 90%, non-ambulant; 10%

	Reason NOM; Medically unfit+ 10/28, Economic reason+s 18/28
Mortality; 90D 54%, 180D 61%, 1yr 64%, 2yr 82%
Cause of death; Heart failure 4, liver disease 4, pneumonia 9, kidney disease 1, other 4
Mobility; 1yr 100% non-functional ambulation of survivors. 


N, number of nonoperative treated patients included; FU, follow-up in months; res, residency; inst, institutionalized; Fx, fracture type; FN, femoral neck; G, garden classification; PT, pertrochanteric; ST, subtrochanteric; yr, year; HRQOL, health-related quality of life; D, days; M, months; mob, mobility; std, standard deviation; UTI, urine tract infection; LOS, hospital length of stay; NOM, nonoperative management; CVA, cerebrovascular accident; MI, myocardial infarction; PE/DVT, pulmonary embolism/deep venous thrombosis; AKI, acute kidney insufficiency; MFAC, modified functional ambulatory category; FNC, femoral nerve catheter; GI, gastro-intestinal.


Supplementary Table 3: Overview of MINORS grading of the included studies. 
	








Study
	MINORS Criterion

	
	Aim
	Inclusion
	Collection
	Endpoints
	Assessment
	FU period
	Loss to FU
	Study size calculation
	Control group
	Contemporary group
	Baseline equivalence
	Statistics
	







Total

	Chlebleck et al. (2019)
	2
	2
	1
	2
	0
	2
	2
	0
	2
	2
	2
	2
	19

	Frenkel et al. (2019)
	2
	2
	1
	2
	0
	2
	1
	0
	2
	2
	1
	2
	17

	Berry et al. (2018)
	2
	2
	1
	2
	0
	2
	2
	0
	2
	2
	1
	2
	18

	Chow et al. (2018)
	2
	2
	1
	1
	0
	2
	1
	0
	2
	2
	1
	1
	15

	Lim et al. (2018)*
	2
	1
	2
	2
	0
	2
	1
	0
	n/a
	n/a
	n/a
	n/a
	10

	Amrayev et al. (2017)
	2
	2
	2
	2
	0
	2
	2
	0
	2
	2
	0
	1
	17

	Heyes et al. (2017)
	2
	2
	1
	2
	0
	2
	2
	0
	2
	2
	0
	2
	17

	Rashidifard et al. (2017)* 
	2
	2
	1
	1
	0
	2
	2
	0
	n/a
	n/a
	n/a
	n/a
	10

	Cram et al. (2016)
	1
	1
	1
	2
	0
	2
	1
	0
	2
	2
	0
	1
	13

	Tay et al. (2016)
	2
	2
	1
	2
	0
	2
	1
	0
	2
	2
	1
	1
	16

	Moulton et al. (2015)*
	2
	1
	1
	1
	0
	2
	1
	0
	n/a
	n/a
	n/a
	n/a
	8

	Dedovic et al. (2013)
	1
	2
	1
	2
	0
	1
	0
	0
	2
	2
	0
	0
	11

	Yoon et al. (2013)
	2
	2
	1
	2
	0
	2
	2
	0
	2
	2
	2
	2
	19

	Ishimaru et al. (2012)
	2
	2
	1
	2
	0
	2
	2
	0
	2
	2
	1
	1
	17

	Gregory et al. (2010)
	1
	2
	1
	2
	0
	2
	2
	0
	2
	2
	0
	0
	14

	Ooi et al. (2005)
	2
	2
	1
	2
	0
	2
	2
	0
	2
	2
	0
	1
	16

	Jain et al. (2003)
	2
	1
	0
	2
	0
	1
	0
	0
	2
	1
	2
	1
	12

	Beloosesky et al. (2001)
	2
	2
	1
	2
	0
	1
	1
	0
	2
	2
	1
	1
	15


Grading according to MINORS. 0; not reported, 1; reported but inadequate, 2; reported and adequate. Criterion with regards to control group, contemporary groups, baseline equivalence and statistics were only scored in comparative studies. 
* Non-comparative study
FU, follow up; n/a; not applicable
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Figure 1. Flow diagram of the selection proces.
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