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Abstract
Introduction: Increasing numbers of patients with hip fractures also have advanced comorbidities. A majority are treated sur-
gically. However, a significantly increasing percentage of medically unfit patients with unacceptably high risk of perioperative death
are treated nonoperatively. Important questions about patients’ prefracture quality of life (QOL) and future perspectives should be
asked before considering different treatment options to assess what kind of treatment is advisable in frail elderly high-risk patients
with a hip fracture. Objective: The aim of this review was to provide an overview of differences in mortality, health-related QOL
[(HR)QOL], functional outcome, and costs between nonoperative management (NOM) and operative management (OM) of hip
fractures in patients above 65 years. Methods: A systematic literature search was performed in EMBASE, OvidSP, PubMed,
Cochrane Central, and Web of Science for observational studies and trials. Observational studies and randomized controlled
trials comparing NOM with OM in hip fracture patients were selected. The methodological quality of the selected studies was
assessed according to the Methodological Index for Nonrandomized Studies (MINORS) or Furlan checklist. Results: Seven
observational studies were included with a total of 1189 patients, of whom 242 (20.3%) were treated conservatively. The
methodological quality of the studies was moderate (mean: 14.7, standard deviation [SD]: 1.5). The 30-day and 1-year mortalities
were higher in the nonoperative group (odds ratio [OR]: 3.95, 95% confidence interval [CI]: 1.43-10.96; OR: 3.84, 95% CI: 1.57-
9.41). None of the included studies compared QOL, functional outcome, or health-care costs between the 2 groups. Con-
clusion: This systematic review and meta-analysis demonstrated that only a few studies with small number of patients comparing
NOM with OM were published. A significantly higher 30-day and 1-year mortality was revealed in nonoperatively treated hip
fracture patients. No data were found examining (HR)QOL and costs. Further work is needed to enable shared decision-making
and to initiate NOM in frail elderly patients with advanced comorbidity and limited life expectancy.
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Introduction

Early surgical repair has been shown to give the best outcomes in

frail elderly patients with a hip fracture. With a 30-day mortality

rate of 10% to 13% and a 1-year mortality rate ranging from

22% to 33%, there may be some patients who are at the end of

life and would be better served with nonoperative management

(NOM).1,2

Randomized controlled trials (RCTs) on the effectiveness of

surgical treatment are scarce, due to ethical issues. In 2008,

Handoll and Parker published a Cochrane systematic review

comparing conservative with operative treatment for hip
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fractures.3 They reported insufficient evidence with poten-

tially serious bias to prove that operative management (OM)

is better than bed rest and traction. In addition to mortality,

other outcomes with major impact for elderly patients with a

hip fracture are functional outcome, (health-related) quality of

life [(HR)QOL], and health status.4,5 The importance of these

factors on determination of OM or NOM is unknown.

The aim of this systematic review was to provide an overview

and update of the literature comparing NOM with OM for hip

fractures in people older than 65 years. To obtain an overview of

outcome measures, we searched for mortality, (HR)QOL, func-

tional outcome, and health-care costs. We also attempted to

examine the relationship of comorbidities to decision for OM

or NOM within these studies.

Materials and Methods

Search Strategy

A systematic literature search was conducted for hip fractures

and treatment in EMBASE, OvidSP, PubMed, Cochrane Cen-

tral, and Web of Science from 1966 up to May 2015. In addi-

tion, references of all retrieved articles were screened for

eligible studies that were not found in the initial search.

The literature search included keywords related to “proximal

femoral fracture,” “elderly,” “surgery,” “conservative treatment,”

“mortality,” “ comorbidity,” “quality of life,” “function,” and

“costs.” The search strategy is outlined in Supplemental

Appendix 1.

Study Selection

Studies comparing NOM with OM in hip fracture patients were

selected. The following inclusion and exclusion criteria were

used to determine the eligibility of a study: (1) Elderly patients

(age �65 years) who sustained a hip fracture; (2) Hip fractures

were defined as femoral neck, pertrochanteric, intertrochan-

teric, or subtrochanteric fractures, and greater trochanteric

fractures, isolated lesser trochanteric fractures, acetabular

fractures, and pelvic fractures were excluded; (3) The main

outcome measure was 30-day and/or 1-year mortality; (4) The

study was published in a peer-reviewed English-language

journal; and (5) A full text of the article was available. Studies

that only included mechanically stable (femoral neck Garden

1) fractures were excluded. Also, case reports, comments, edi-

torials, guidelines, meta-analyses, and reviews were excluded.

Data Collection

Two reviewers (CLPvdR and MACDJ) independently selected

potentially relevant studies based on title, abstract, and full text

of the studies retrieved in the literature search. Discrepancies in

selection between the 2 reviewers were resolved by consensus.

In case of persistent disagreement, a third reviewer (TG) was

consulted. The search procedure was documented according to

the Preferred Reporting Items for Systematic Reviews and

Meta-analyses flow diagram (PRISMA).6 Eligibility criteria

were reported in accordance with Participants, Intervention,

Comparison, Outcome, and Study design. The following study

characteristics were extracted from the included studies: first

author, year of publication, country, design, year of inclusion,

sample size, type of fracture, type of NOM and OM, mean age,

gender, and length of follow-up. In case of absence of one of

these characteristics, the corresponding author was contacted.

Outcome measures such as mortality, (HR)QOL, function, and

costs were reported. Other outcomes of the included studies

were described as present or not: pain, causes of death, compli-

cations, residential status, length of stay, comorbidity and Amer-

ican Society of Anesthesiologists (ASA) classification.

Quality Assessment

The quality of the included studies was independently assessed

by 2 reviewers (CLPvdR and MACDJ). Disagreements were

resolved by consensus. For RCTs, we used the 12 risk-of-bias

criteria of Furlan et al.7 Each item was scored as “‘yes,” “no,” or

“unsure.” For observational or nonrandomized surgical studies,

we used the 12-item Methodological Index for Nonrandomized

Studies (MINORS).8 MINORS is a valid instrument and

designed to assess the methodological quality of nonrandomized

surgical studies, whether comparative or noncomparative. Each

item was scored a “0” (not reported), “1” (not adequately

reported), or “2” (adequately reported). The maximum score was

24 for comparative studies. MINORS was not converted to a

degree of bias by the authors.

Data and Statistical Analysis

We included all eligible articles and performed a meta-analysis

of mortality in hip fracture patients. The 30-day and 1-year

mortality rates were extracted from the studies and included

in the meta-analysis. Effect measures of interest were crude and

pooled odds ratio (OR) and corresponding 95% confidence

interval (CI). The P-value was based on a 2-sided test and was

considered statistically significant at P < .05. Heterogeneity

between the studies was determined using I2.9 Interpretation

of I2 of 30% to 60% may represent moderate heterogeneity,

and substantial heterogeneity was defined as I2 �60.10 The

random-effects model was used to calculate the pooled OR

(95% CI), due to heterogeneity between cohorts. Analyses were

performed with Review manager (Revman) version 5.3.11

Results

Search Results

A total of 1481 studies were found (815 from EMBASE, 437

from OvidSP, 3 from PubMed, 11 from Cochrane Central, and

215 from Web of Science). After removal of duplicate articles

(n ¼ 487), 994 unique titles and abstracts were screened for

eligibility. Finally, 7 articles fulfilled the inclusion criteria. The

most common reasons for exclusion were the absence of a com-

parison between NOM and OM and a population aged under

65 years. The flow diagram of the study is shown in Figure 1.
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Study Characteristics

The included observational studies were published between

2001 and 2013. In 5 studies, the data were retrospectively

gathered.12-16 The mean follow-up was 11.3 months (range:

1-24 months). Sample sizes ranged from n ¼ 2316 to n ¼ 666.13

A total of 1189 patients were included, 242 (20.3%) of whom

were treated conservatively. The mean age ranged from 76.914 to

101.816 years. Five studies included intracapsular and extracap-

sular fractures and made no distinction between mechanically

stable and unstable femoral neck fractures.12,14-17 Two studies

published only about displaced femoral neck fractures.13,18

Table 1 demonstrates the characteristics of all included studies

and Table 2 presents an overview of the outcome measures.

Quality Assessment

The mean MINORS score for the included observational studies

was 14.7 (standard deviation [SD]: 1.5; Table 3). One study used

prospectively collected data and these were adequately

reported.18 None of the studies reported about blinding evalua-

tion for unbiased assessment. All studies had an adequate con-

trol group, because OM is recognized as the optimal intervention

in case of hip fractures. Jain et al14 reported adequate baseline

equivalence of the 2 groups, NOM and OM. They also presented

an adequate measure of effect with an OR (95% CI).

Meta-Analysis: Mortality

Thirty-day mortality was reported in 5 studies14-18 and 1-year

mortality was reported in 4 studies13,15,16,18 for both treatment

groups. Beloosesky et al12 reported a 1-year mortality of 32%
without a significant difference between OM and NOM. This

author was contacted by e-mail but did not respond to the

request of sending the mortality rates for both groups.

The forest plots of the meta-analyses of 30-day and 1-year

mortality comparing NOM and OM are shown in Figures 2 and

3. The plots show moderate degree of heterogeneity of effects

in the observational studies. The unadjusted pooled OR of 30-

day mortality revealed a 3.95-fold higher mortality for NOM

than for OM (95% CI: 1.43-10.96). For 1-year mortality, an

unadjusted pooled OR revealed a 3.84-fold higher mortality for

NOM than for OM (95% CI: 1.57-9.41).

Bed rest in conservatively treated patients revealed a 3.8-

fold higher 30-day mortality (95% CI: 1.1-14.0) than early

mobilization.14 Dedovic et al reported 6-month mortality and

we calculated an unadjusted pooled OR of death associated

with NOM to OM, which was 1.09 (95% CI: 0.33-3.52). The

calculated unadjusted pooled OR for 2-year mortality given by

Ooi et al was 1.95 (95% CI: 0.82-4.67). We also calculated the

unadjusted pooled OR for 1-year mortality in 3 studies (ie,

Gregory et al, Ooi et al, Shabat et al) in which patients survived

beyond 30 days, which was 1.57 (95% CI: 0.77-3.20).

Quality of Life

None of the articles reported (HR)QOL after NOM or OM.

Function and Mobility

Two studies used the Katz Index of Activities of Daily Living to

assess functional status as a measurement of the patient’s ability

to perform basic activities of daily living (BADL) independently

without comparing NOM to OM.12,16 Beloosesky et al discovered

no significant difference in survival between prefracture indepen-

dent patients versus partially and completely dependent patients.

Shabat et al did not distinguish between OM and NOM in their

population of patient ages 100 and older. Sixteen patients had not

been able to perform any of the BADL prefracture, whereas

7 patients had only been partially able to perform their BADL.

After the hip fracture, 3 of these patients had a slight reduction in

the BADL and 4 were unable to do BADL. Among 19 of 23

operated patients, 11 had ambulated with a walker prior to the

fracture and 8 patients had been nonambulatory. Of the

11 patients, only 4 patients regained their walking ability with a

walker and 7 became nonambulatory. In the conservatively

treated group (n ¼ 4), 2 patients had been able to walk prior to

the fracture and all of them could not anymore walk after the

fracture. One study distinguished between independent and

dependent ambulators and found that operative treatment signif-

icantly increased the ability for independent ambulation in patients

who were independent prior to fracture (P < .01).15 Gregory et al18

only analyzed mobility in 11 survivors of NOM at 1-year

follow-up without using an adequate measuring instrument.

Costs

None of these studies reported on the direct or indirect medical

costs.

Figure 1. Flow diagram; selection of articles: operative versus
nonoperative management in elderly patients with a hip fracture.
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Comorbidity

The most prevalent comorbidities were dementia, cardiac dis-

eases, and diabetes mellitus (Table 4). ASA classification was

given in 6 articles. None of these studies involved patients with

ASA grade V. The main causes of surgical delay and unstable

medical conditions described by Beloosesky et al were cardiac

problems (38.5%), infections (37.2%), and diabetic or electrolyte

abnormalities (12.8%).

Three studies12,13,18 reported higher overall ASA grades in

nonoperatively treated patients. Jain et al14 described a signif-

icantly higher number of patients with ASA IV grade in the

bed rest group compared to the early mobilization group

Table 2. Outcome Measures of the Included Studies.a

Study Mortality Comorbidity (HR)QOL
Function and

Mobility Costs Pain
Causes of

Death ASA Complications
Residential

Status
Length
of Stay

Beloosesky
et al12

þc þ � þ � � � þ þ þ þ

Dedovic et al17 þa,b þ � � � � � � � � �
Gregoryet al18 þa,c þ � þ � � þ þ þ þ þ
Ishimaru et al13 þc þ � � � � þ þ þ � �
Jain et al14 þa þ � � � � � þ þ � þ
Ooi et al15 þa,b,c,d þ � þ � � þ þ þ � þ
Shabat et al16 þa,c þ � þ � � � þ þ þ þ

Abbreviation: ASA, American Society of Anesthesiologists; (HR)QOL, health-related quality of life.
Outcome measures: þ: present or �: lacking.
aThirty days.
bSix months.
cOne year.
dTwo years.

Table 3. Quality Assessment of the Included Studies.

MINORS
Beloosesky

et al12
Dedovic
et al17

Gregory
et al18

Ishimaru
et al13

Jain
et al14

Ooi
et al15

Shabat
et al16

1 A clearly stated aim 2 1 0 2 2 2 2
2 Inclusion of consecutive patients 2 2 2 2 2 2 2
3 Prospective collection of data 1 1 2 0 0 0 0
4 End points appropriate to the aim of the study 2 2 1 2 2 2 2
5 Unbiased assessment of the study end point 0 0 0 0 0 0 0
6 Follow-up period appropriate to the aim of the study 1 1 2 2 1 2 2
7 Loss to follow-up less than 5% 1 0 2 1 2 2 2
8 Prospective calculation of the study size 0 0 0 0 0 0 0
9 An adequate control group 2 2 2 2 2 2 2

10 Contemporary groups 2 2 2 2 2 2 2
11 Baseline equivalence of groups 1 1 1 1 2 0 0
12 Adequate statistical analyses 1 0 1 1 2 1 0
Total 15 12 15 15 17 15 14

Abbreviation: MINORS, Methodological Index for Nonrandomized Studies.

Figure 2. Thirty-day mortality.
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(P ¼ .0004). Preadmission comorbidities of both groups were

similar, except for depression, which was more frequent in the

early mobilization group. Ishimaru et al13 showed that heart

disease was significantly more common in nonoperatively

treated patients than in operatively treated patients (P < .01).

Dedovic et al17 only reported about elderly patients with high

cardiac risk (�3 risk factors), based on the Lee index. Ooi

et al15 reported that at least 62 of 84 patients had 1 or more

diseases in terms of comorbidity. In patients with a Mini-

Mental State Examination score of less than 7, the probability

of death over the subsequent 24 months was significantly

increased (P < .05).

Shabat et al16 showed no significant difference in the number

of major background diseases between NOM and OM (2.74 +
1.01 vs 2.75 + 0.83; P > .05). The operatively treated group of

patients with a 1-year survival had on average 2.0 + 0.77

background diseases (survival less than 1 year: 3.75 + 0.46;

P < .0001). In 5 studies, patients who were medically unfit due to

comorbidity were treated nonoperatively.12-15,18

Discussion

This review and meta-analysis aimed to provide an overview of

studies comparing nonoperative with operative treatment with

respect to mortality, (HR)QOL, and costs in elderly patients

with a hip fracture.

In general, 30-day and 1-year mortalities were higher in the

nonoperatively treated group. None of the included studies com-

pared outcome measures of (HR)QOL, functional outcome, or

health-care costs between OM and NOM.

This review included 7 nonrandomized and observational stud-

ies of moderate quality according to MINORS. The meta-analysis

Figure 3. One-year mortality.

Table 4. Comorbidity Reported in Included Studies.

Study
Beloosesky

et al,12 n (%)
Dedovic

et al,17,a n (%)
Gregory

et al,18,b n (%)
Ishimaru

et al,13 n (%)
Jain et al,14

n (%)
Ooi et al,15,c

n (%)
Shabat

et al,16 n (%)

Dementia NOM 38 (48.8)d 3 (13.6) 10 (50.0) 22 (35.5) 46 (54.8)d 15 (65.2)d

OM 247 (38.2) 28 (25.9)
Ischemic heart disease/

chronic heart failure
NOM 67 (85.9)d 31 (96.9) 11 (50.0) 12 (60.0) 19 (30.6) 8 (34.8)d

OM 31 (91.2) 158 (24.5) 44 (40.7)
CVA/TIA NOM 12 (37.5) 6 (27.3) 6 (30.0) 8 (12.9)

OM 16 (47.1) 91 (14.1) 24 (22.2)
Diabetes mellitus NOM 20 (25.6)d 20 (62.5) 6 (27.3) 3 (15.0) 5 (8.1) 10 (43.5)d

OM 22 (64.7) 86 (13.3) 14 (13.0)
COPD/asthma NOM 16 (20.5)d 3 (13.6) 3 (15.0) 15 (24.2)

OM 44 (6.8) 32 (29.6)
Renal insufficiency NOM 11 (14.1)d 6 (18.8) 5 (25.0) 7 (11.3)

OM 1 (2.9) 31 (4.8) 9 (8.3)
Malignancy NOM 5 (6.4)d 4 (18.2) 4 (20.0) 14 (22.6)

OM 60 (9.3) 9 (8.3)
ASA score I/II NOM 33 (51.6) 1 (4.5) 2 (10.0) 3 (4.8) 62 (73.8)d

OM 13 (92.9) 30 (37.5) 385 (59.6) 4 (3.7)
ASA score III/IV NOM 31 (48.4) 21 (95.5) 18 (90.0) 59 (95.2) 22 (26.2)d

OM 1 (7.1) 50 (62.5) 261 (40.4) 104 (96.3)

Abbreviations: ASA, American Society of Anesthesiologists; COPD, Chronic obstructive pulmonary disease; CVA, cerebrovacuscular accident; N, number of
patients; NOM, nonoperative management; OM, operative management; TIA, Transient Ischaemic Attack.
aOnly inclusion of patients with 3 or more cardiac comorbid risk factors: chronic heart failure, previous myocardial infarction or angina pectoris, insulin-dependent
diabetes mellitus, previous cerebrovascular insult or transitory ischemic attack, and renal insufficiency.
bOnly report for 22 nonoperatively treated patients.
cOnly report about dementia.
dTotal reported numbers for NOM and OM.
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revealed that the unadjusted pooled 30-day and 1-year mortality

ORs were almost 4 times higher for NOM compared to OM.

No RCTs have been performed since the previous Cochrane

review of adults with a hip fracture. Handoll et al included 5

randomized trials, 2 of which were abstracts and 1 an unpub-

lished study.3,19-22 Those studies were published between 1975

and 1994 and the authors did not report on (HR) QOL in these

populations. Our review included studies that were published

between 2001 and 2013, and we focused on frail elderly

patients of 65 years and older in our systematic review. How-

ever, none of the studies that compared NOM with OM used a

frailty measure. Therefore, we tried to assess the severity of the

patients’ health problems at the time of admission, by describ-

ing comorbidity and ASA classification as represented in the

included studies.

There are some limitations to our study. First, the reported

ORs could not be adjusted for potential confounders, such as

comorbidity, gender, age, mental health status, degree of

frailty, or type of intervention. These unadjusted pooled ORs

should be interpreted with caution. von Hippel et al showed

that I2 should be presented and interpreted with caution in small

meta-analyses.23 Therefore, the heterogeneity we found may be

considered as imprecise and biased. The random-effects model

was used because the effect size varied from study to study

and this model was more likely to fit the actual sampling

distribution.24 The effect size might be higher or lower due

to differences in case mix.

Second, due to missing information about types of intracap-

sular fractures, we could not distinguish between mechanically

stable and unstable fractures.12,14-17 We excluded all studies

selectively reported Garden 1 femoral neck fractures, as these

are fundamentally different from displaced fractures and may

effectively be treated with NOM.25 Finally, this study is not

generalizable to countries where surgery may not be an option

for every patient with a hip fracture.

Future research on differences in outcome between NOM

and OM should measure the pre- and postfracture status in

elderly patients using instruments for frailty and (HR) QOL

(eg, European Quality of Life-5 Dimensions,26 ICEpop CAPa-

bility measure for Older people,27-29 Groningen Frailty Indica-

tor,30 with short- and long-term follow-up). Cost-effectiveness

is also important, including direct and indirect medical costs

with calculation of Quality-adjusted life years (QALYs). The

optimal study design to overcome selection bias is an RCT.

However, such a study design would lead to several ethical

issues because clinicians would be faced with performing sur-

gery on patients with a high risk to die perioperatively or with

withholding surgery from patients who are very likely to ben-

efit from an operation. Future research could help clinicians to

determine which category of patients could be treated conser-

vatively by developing risk profiles and, for example, a risk

score chart.

In conclusion, this systematic review and meta-analysis

demonstrated that only a few observational studies with a small

number of patients comparing NOM with OM have been pub-

lished. A significantly higher 30-day and 1-year mortality was

revealed in nonoperatively treated hip fracture patients above

65 years compared to operatively treated patients. Comorbidity

did not seem to purely drive this decision-making. No data

were found examining (HR)QOL, degree of frailty, and costs.

Future studies are urgently needed to provide this important

information to aid patients and providers in decision-making

for surgical repair, particularly in frail elderly patients.
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