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Abstract

Background: Hip fracture is a devastating injury in elderly and the 
vast majorities are usually treated surgically. However, this treatment 
can also be non-operative, principally for patients classified at ASA 
III-IV. Several risk factors are associated with 1-year mortality for op-
erated patients but a small number of studies provide the risk factors 
for non-operated patients. The aim of this study was to investigate 
the influence of hospitalization time and other risk factors on non-
operated patients.

Methods: A prospective observational cohort study from April 2005 
to April 2012 was conducted on 286 patients aged 65 years or more 
with hip fracture classified at ASA III-IV for 1 year to investigate the 
influence of hospitalization time and the 1-year mortality risk fac-
tors. Survival time was analyzed by Kaplan-Meier curves and Cox’s 
regression models were used to evaluate risk factors to all subjects, 
operated and non-operated subjects.

Results: The mortality was 73.5% for non-operated subjects. Final 
Cox’s regression for all subjects demonstrated that for patients that 
do not undergo surgery, mortality increased by six times. To operated 
patients, for each day of hospitalization, 1-year survival decreased 
12.6 days, and ASA IV increased the mortality rate three times. To 
non-operated subjects, hospitalization time was a protective factor; 
for each day of hospitalization, 1-year survival increased 10.44 days.

Conclusion: When conservative treatment is chosen for a compli-
cated elderly, extended hospitalization should be considered. Hos-
pitalization time has proved to be a protective factor in these cases 
and discharge with improved survival rates with good clinical status 
should be advocated. However, surgery should always be employed 
even for patients with poor clinical conditions.
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Introduction

As the most common and devastating injury in the elderly, hip 
fractures [1] are associated with approximately 30% mortality 
in 1 year time [2, 3]. It is estimated that the number of these 
fractures may increase nearly 6.3 million in the next 40 years 
[4], and as a result of this catastrophic event, the elderly may 
develop a temporary or permanent impairment of independ-
ence and quality of life [2].

The treatment of hip fractures can offer some benefits, 
such as pain relief, early mobilization and reduced clinical 
complications. All of these benefits can improve the survival 
rate [5]. The treatment should take into account the fracture 
classification and may be conservative (nonsurgical) or sur-
gical [6]. Hip fractures can be classified according to their 
anatomic localization: intracapsular fractures (femoral neck 
fractures) and extracapsular fractures (fractures in the trochan-
teric region). For undisplaced or impacted-undisplaced femo-
ral neck fractures, some authors have suggested conservative 
treatment with acceptable outcomes [7-10], although other au-
thors advocate surgery in all cases of femoral neck fractures 
(displaced and undisplaced) [11, 12]. For fractures of the tran-
strochanteric region, a review published in Cochrane [6] stated 
that there were no significant differences between surgical and 
non-surgical treatment. However, even with these two treat-
ment options for these two different anatomical types of hip 
fracture, the vast majority of hip fractures are usually treated 
by surgical procedures [13], and some researchers have opined 
that conservative treatment should be chosen only for patients 
with severe comorbidities [13-15].

Several risk factors, such as male gender [13, 16-21], co-
morbidities [22], surgery delay [1, 13, 15], older age [13, 18, 
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23] and an elevated ASA score (American Society of Anes-
thesiologists physical status classification system) [19, 20, 23-
25], are associated with 1-year mortality for operated patients, 
but few studies in the current literature [5, 13, 14, 26] describe 
the risk factors for non-operated patients.

Is the overall mortality rate in non-operated patients clas-
sified at ASA III-IV the same as that observed in operated 
patients classified at ASA III-IV? Is the mortality in non-op-
erated patients the same as that observed and related in the 
current literature? Is there a difference in the survival time in 
any group? Do non-operated patients have the same risk fac-
tors for 1-year mortality as those already reported for surgical 
patients? Does the length of hospitalization have an important 
role in the 1-year mortality of non-operated patients compared 
to operated patients? In this study, we investigated the mortal-
ity rate and the risk factors associated with 1-year mortality in 
patients aged 65 years or more with a hip fracture classified at 
ASA III-IV treated by the conservative and the surgical meth-
ods in a tertiary public university hospital in south Brazil. The 
aim was to identify the real influence of hospitalization time on 
the 1-year mortality in these two distinct groups of hip fracture 
subjects.

Methods

A prospective observational cohort study was performed at the 
University Hospital of the Universidade Federal de Santa Ma-
ria (HUSM-UFSM) in southern Brazil after approval from the 
University Ethics Committee. The study followed the ethical 
guidelines of the 1975 Declaration of Helsinki. The inclusion 
time for subjects was from April 2005 to April 2012 and sub-
jects were followed up for 1 year through regular medical ap-
pointments. All patients older than 65 years and diagnosed for 
hip fracture were eligible to be screened. Five hundred forty-
four (544) patients were initially screened in these 8 years. Ac-
cording to inclusion and exclusion criteria, 286 patients were 
included in the final analysis.

Inclusion criteria were considered: the ASA at grade III 
to V.

Exclusion criteria were considered: patient refused to par-
ticipate in this observational study by not signing the consent 
form.

The selected subjects were allocated into two groups: 
surgical group and non-surgical group. The choice of the con-
servative treatment (non-surgical) was not influenced by the 
research group as well as by this observational cohort study. 
The researchers just carried out the follow-up of these sub-
jects. The choice of non-operative treatment was made by the 
surgical staff of our hospital based on at least one of two de-
fined criteria: 1) patients classified in the ASA [27] grade III 
associated with the diagnosis of stroke and a bedridden con-
dition; 2) patients classified at ASA [27] grade IV associated 
with bedridden condition.

On admission into hospital, information was collected 
regarding gender, age, fracture classification (neck, transtro-
chanteric or subtrochanteric), comorbidities (systemic arterial 
hypertension, ischemic heart disease, diabetes, stroke, asthma, 

chronic obstructive pulmonary disease and chronic renal fail-
ure), and discharge and in-hospital death date. Status surgery 
and ASA score were also collected. To the ASA score we con-
sidered: ASA III - patients with severe systemic diseases; ASA 
IV - patients with severe systemic diseases that were a constant 
threat to their life.

All subjects had an appointment scheduled 1 year after the 
fracture. All subjects who missed their appointment were con-
tacted by telegram and by telephone call. Subjects who did not 
respond to the telegram or telephone call were considered to 
have missed the study.

Statistical analysis

The statistical analysis was conducted using SPSS version 
18.0 (SPSS Inc., IBM Corporation, Armonk, NY). Quantita-
tive variables were described as mean, standard deviation, 
median and interquartile range (IQR), and qualitative vari-
ables as frequencies. The ANOVA test was used to identify 
age and hospitalization time differences between groups. The 
survival time was analyzed by Kaplan-Meier curves and a log 
rank (Mantel-Cox) test was conducted to evaluate possible dif-
ferences between groups regarding the survival time. The sur-
vival time was analyzed in three different ways, one with the 
whole study population, one with the operated subjects, and 
one with the non-operated subjects. Cox’s proportional hazard 
regression models were used to evaluate risk factors for 1-year 
mortality. The study population was analyzed in three differ-
ent models to verify possible different mortality risk factors. 
One model used all subjects, one model used only operated 
subjects and one model used the non-operated subjects. In the 
univariate analysis, the variables with a P value < 0.05 were 
included in the multivariate analysis. The multivariate analysis 
was performed by the backward conditional method and final 
variables were considered significant in the multivariate analy-
sis when the P value was < 0.05. The best model to assess the 
risk factors for mortality at 1 year was chosen considering the 
likelihood ratio. Differences in the study were considered to be 
significant when the P value was < 0.05.

Results

There was no loss of follow-up among the 286 patients in-
cluded in this study. All subjects were analyzed. The mean 
age at the time of hospital admission was 81.7 ± 7.26 years 
(mean ± standard deviation), range 65 - 99 (82 (IQR 77 - 87)) 
(median (IQR)). Women were more prevalent (73.8%, n = 
211) than men (26.2%, n = 75) in our study. Transtrochanteric 
fracture was the most common type of fracture with 60.8% 
(174), followed by femoral neck fracture with 36.7% (105) 
and subtrochanteric fracture with 2.4% (seven). The subjects’ 
ASA score distribution in our cohort was as follows: 82.2% 
(235) in ASA III and 17.8% (51) in ASA score IV. Seventy-
one percent (203) of all subjects were treated surgically and 
29% (83) were treated non-surgically. The general and specific 
groups subjects’ characteristics are displayed in Table 1. No 
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age differences were observed in gender, fracture groups and 
ASA scores considering all subjects (P = 0.058, P = 0.176 and 
P = 0.105, respectively). In the operated group, we found sig-
nificant age differences between genders and ASA score III-IV 
(P = 0.009 and P = 0.028, respectively); no age difference was 
found between fracture types (P = 0.119). In the non-operated 
group, no age differences were observed in gender, fracture 
groups and ASA scores (P = 0.624, P = 0.804 and P = 0.482, 
respectively).

Only 64.3% (184) patients were alive 1 year later (79.8% 
(162) in the operated group and 26.5% (22) in the non-oper-
ated group). The overall mortality was 35.7% (102) (20.2% 
(41) in the operated group and 73.5% (61) in the non-operated 
group). In-hospital mortality accounted for 58.82% (60) of all 
deaths (25% (15) in the operated group and 75% (45) in the 
non-operated group). Subjects who died were older than those 
who were alive in all study population (P < 0.001). Stratifying 
this result, we did not find differences in the surgical group (P 
= 0.071); however, we found differences in the non-surgical 
group (P = 0.003). The average age of survivors in non-oper-
ated group was 79 ± 8.7 years (79 (IQR 71 - 86)) compared to 
dead subjects 85 ± 6.7 years (85 (IQR 80 - 88)).

An interesting result was found concerning the hospitali-
zation time between those who survived and those who died. In 
the general study population, the analysis was not statistically 
significant and no differences were encountered (P = 0.675). 
But in the operated group, the survival subjects had a less hos-

pitalization time of 12 ± 8.6 days (10 (IQR 7 - 14)) compared 
to dead subjects 17 ± 12 days (14 (IQR 8 - 22)) (P = 0.004). 
In contrast from that observed in the non-operated group, the 
survivors had a longer hospitalization of 18 ± 17.2 days (13 
(5 - 29)) versus 11 ± 10.8 days (8 (4 - 13)) when compared 
with those who died (P = 0.026). No differences were observed 
among different ASA scores in the hospitalization time for all 
subjects (P = 0.952), only for operated subjects (P = 0.585) and 
only for non-operated subjects (P = 0.975).

Kaplan-Meier curves demonstrated a 1-year overall sur-
vival for all subjects of the study of 263.88 ± 8.94 days (95% 
CI: 246.35 - 281.42), and a cumulated 1-year mortality risk 
of 44.18% (Fig. 1). Significant differences were observed in 
survival time by the log rank test in the surgical status (P < 
0.001) and in the different ASA scores (P < 0.001) (Fig. 2). 
The survival analysis has shown an overall 1-year survival for 
operated subjects of 316.83 ± 7.66 days (95% CI: 301.82 - 
331.83). The 1-year mortality risk was 22.62% (Fig. 1). The 
ASA scores had significant differences in 1-year survival in 
this group of patients (P = 0.002). For non-operated patients, 
the overall 1-year survival was 134.46 ± 17.64 days (95% 
CI: 99.89 - 169.03) and the overall 1-year mortality risk was 
132.78% (Fig. 1). No differences were observed in the survival 
time between gender and ASA scores in this group.

One-year mortality predictors were analyzed by Cox re-
gression models. In the univariate analysis for all subjects, age, 
ASA, status surgery and ischemic stroke were significant risk 

Table 1.  Population Characteristics

Characteristics General Surgical group Non-surgical group
Gender age (years) (mean (SD), median (IQR))
  Female 82 (7), 83 (77 - 87) 82 (6.9), 82 (77 - 86)* 83 (7.2), 84 (78 - 87)
  Male 80 (7.9), 81 (75 - 86) 79 (7.1), 78 (75 - 84)* 84 (8.9), 85 (80 - 89)
Fracture age (years) (mean (SD), median (IQR))
  Transtrochanteric fracture 82 (7), 83 (78 - 87) 82 (6.9), 82 (78 - 87) 83 (7.2), 84 (79 - 87)
  Neck fracture 81 (7.4), 81 (76 - 85) 80 (6.8), 80 (75 - 84) 83 (8.6), 84 (77 - 87)
  Subtrochanteric fracture 82 (9.5), 86 (70 - 89) 81 (10), 86 (70 - 89) 88 (-), 88 (-)
ASA age (years) (mean (SD), median (IQR))
  ASA III 81 (7.2), 82 (77 - 86) 81 (6.9), 81 (76 - 86)* 84 (7.9), 84 (79 - 89)
  ASA IV 83 (7.5), 85 (78 - 88) 85 (7.7), 87 (80 - 92)* 83 (7.4), 85 (78 - 86)
Length of hospitalization (days) (mean (SD), median (IQR)) 12.66 (10.63), 10 (6 - 15) 12.7 (9.5), 10 (7 - 15) 12.57 (13.1), 9 (4 - 15)
Comorbidity (n, %)
  Yes 267 (93.4) 189 (93.1) 78 (94)
  No 19 (6.6) 14 (6.9) 5 (6)
Comorbidity (n, %)
  Systemic arterial hypertension 180 (62.9) 132 (65) 48 (57.8)
  Ischemic stroke 64 (22.4) 19 (9.4) 45 (54.2)
  Ischemic heart disease 88 (30.8) 56 (27.6) 32 (38.6)
  Diabetes 51 (17.8) 31 (15.3) 20 (24.1)
  Others** 55 (19.2) 35 (17.2) 20 (24.1)

IQR: interquartile range. *Significant difference between groups (P ≤ 0.05). **Asthma, chronic obstructive pulmonary disease and chronic renal 
failure.
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factors. These variables were analyzed in a multivariate analy-
sis and the final model for 1-year risk factors for all subjects 
with hip fracture demonstrated that age and status surgery were 
significant (Table 2). For patients that did not undergo surgery, 
the mortality rate increased by six times. Table 3 demonstrates 
the univariate and multivariate analysis by taking into ac-
count only the group of operated patients. Age, ASA score and 
length of hospitalization were 1-year risk factors for mortal-
ity in this group. For each day of hospitalization, the 1-year 
survival decreased 12.6 days. An ASA score IV increased the 
mortality rate three times. To the non-operated group, the final 

Cox regression model demonstrated that only hospitalization 
time was significant, however, as a protective factor (Table 4). 
For each day of hospitalization, the 1-year survival increased 
10.44 days. No risk factor for this group was found.

Discussion

Our overall mortality rate was higher, as well as our non-sur-
gical group mortality rate. Hospitalization time proved to be 
a protective factor against 1-year mortality in non-operated 

Figure 1. Survival time analyzed by Kaplan-Meier curves. (A) Analysis to all subjects. The survival time was 263.88 ± 8.94 days 
(64.28%) (left graph). The hazard cumulative risk to all subjects was 44.17% (right graph). (B) Analysis only for operated subjects. 
The survival time was 316.82 ± 7.66 days (79.75%) (left graph). The hazard cumulative risk to operated subjects was 22.62% 
(right graph). (C) Analysis only for non-operated subjects. The survival time was 134.45 ± 17.64 days (26.50%) (left graph). The 
hazard cumulative risk to non-operated subjects was 132.77% (right graph). 
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group opposing to the operated group in which it has proved 
to be a risk factor. For each day of hospitalization, there was 
an increase of 10.44 days in the final 1-year survival of non-
operated subjects. For each day of hospitalization, there was a 
decrease of 12.6 days in the final 1-year survival of operated 
patients. Within these two distinct groups (operated and non-
operated), hospitalization time was different among death and 
survival subjects. Status surgery was considered a risk factor 
for all subjects and increased the mortality rate by six times if 
it was not performed.

Our mortality rate in non-operated patients was excessive-
ly high (73.5%) when compared to the mortality rate of oper-
ated patients (20.2%), as well as when compared to the already 
related mortality in operated patients (25.9-30%) [1, 18, 28]. 
Maybe the high mortality rate in our study can be attributed 
to the fact that these studies [1, 18, 28] used patients classi-
fied in all ASA scores and our study only use patients classi-
fied in ASA III and IV. This fact possibly decreased the overall 
mortality in these studies. But even higher our non-surgical 
mortality rate was similar to those presented by Gregory et 
al [5] (50%) and by Yoon et al [26] (64%) in the conservative 
treatment group of the studies. Most of the studies consider-
ing the mortality rate have shown the superiority of surgical 
treatment for hip fractures [29, 30]. However, a few authors 
have reported that there was no strong evidence [6] or no dif-

ferences were observed in the mortality outcome between pa-
tients treated by the operative method and patients treated by 
the non-operative method [14]. Allied to these reports, some 
researchers have opined that conservative treatment should be 
chosen for patients with severe comorbidities [13-15]. But the 
fracture classification should be taken into account when con-
sidering the treatment for hip fractures in elderly subjects [6]. 
With regard to the anatomical classification of hip fractures, 
for femoral neck fractures, classified as undisplaced or impact-
ed-undisplaced, the option for a conservative treatment may 
be an acceptable choice with reasonable outcomes [7-10]. For 
extra-capsular fractures, only one review discussed the two op-
tions of treatment [6], and the conclusion of the authors com-
paring conservative and surgical treatment was that no signifi-
cant differences exist. But for extra-capsular hip fractures, the 
decision is very controversial. Conservative treatment implies 
prolonged bed rest and/or traction with associated complica-
tions, such as pressure sores, respiratory infection, urinary tract 
infection and thromboembolic events [14]. The limited scien-
tific evidence about conservative treatment for extra-capsular 
fractures becomes this discussion irrelevant. In our study, the 
surgical staff opted for the non-surgical treatment for patients 
with severe comorbidities (ASA score of III in association with 
ischemic stroke and a bedridden condition or ASA score of IV 
associated with a bedridden condition). Because of this deci-

Figure 2. Comparison in the survival time for all subjects. (A) Comparing the survival time between ASA scores (ASA III and ASA 
IV), a difference was observed by the log rank test (Mantel-Cox) (P < 0.001). Left side: survival function graph. ASA III 289.09 
± 8.91 days (95% CI: 271.62 - 306.56) (71.44%) and ASA IV 147.78 ± 22.56 days (95% CI: 103.57 - 192) (31.37%). Right side: 
hazard function graph indicating the cumulative risk after 1 year (33.63% for ASA III and 115.92% for ASA IV). (B) Comparing 
the survival time between status surgery (surgery or no surgery), a difference was observed by the log rank test (Mantel-Cox) 
(P < 0.001). Left side: survival function graph. Surgery 316.83 ± 7.66 days (95% CI: 301.82 - 331.83) (79.75%) and no surgery 
134.46 ± 17.64 days (95% CI: 99.89 - 169.03) (26.51%). Right side: hazard function graph indicating the cumulative risk after 1 
year (22.62% for surgery and 132.78% for no surgery). 
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Table 2.  One-Year Mortality Predictors to All Subjects

Covariates Crude HR (95% CI) Crude P value Adjusted HR (95% CI) Adjusted P value
Age 1.053 (1.025 - 1.082) ≤ 0.001 1.029 (1.004 - 1.055) 0.024
Gender
  Female Reference
  Male 1.222 (0.798 - 1.872) 0.355 Refuted Refuted
ASA score
  III Reference
  IV 3.627 (2.401 - 5.478) ≤ 0.001 1.425 (0.895 - 2.268) 0.136
Surgery (yes/no) 6.497 (4.349 - 9.704) ≤ 0.001 6.031 (4.008 - 9.073) ≤ 0.001
Comorbidity (yes/no) 1.166 (0.511 - 2.659) 0.716 Refuted Refuted
Comorbidity
  Systemic arterial hypertension 0.694 (0.469 - 1.028) 0.68 Refuted Refuted
  Ischemic stroke 2.414 (1.607 - 3.625) ≤ 0.001 1.246 (0.612 - 2.536) 0.544
  Ischemic heart disease 1.432 (0.958 - 2.139) 0.08 Refuted Refuted
  Diabetes 1.363 (0.850 - 2.185) 0.198 Refuted Refuted
  Others* 1.183 (0.732 - 1.912) 0.493 Refuted Refuted
Length of hospitalization 0.999 (0.981 - 1.018) 0.922 Refuted Refuted
Fracture
  Trochanteric Reference Refuted Refuted
  Neck 0.608 (0.221 - 1.674) 0.608 Refuted Refuted
  Subtrochanteric 0.632 (0.226 - 1.769) 0.632 Refuted Refuted

CI: confidence interval; HR: hazard ratio. *Asthma, chronic obstructive pulmonary disease and chronic renal failure.

Table 3.  One-Year Mortality Predictors for Operated Subjects

Covariates Crude HR (95% CI) Crude P value Adjusted HR (95% CI) Adjusted P value
Age 1.049 (1.002 - 1.098) 0.041 1.054 (1.005 - 1.105) 0.031
Gender
  Female Reference
  Male 1.162 (0.593 - 2.276) 0.663 Refuted Refuted
ASA grade
  III Reference
  IV 3.608 (1.516 - 8.587) 0.04 3.236 (1.331 - 7.867) 0.010
Comorbidity (yes/no) 0.954 (0.294 - 3.089) 0.937 Refuted Refuted
Comorbidity
  Systemic arterial hypertension 0.919 (0.487 - 1.735) 0.795 Refuted Refuted
  Ischemic stroke 1.014 (0.362 - 2.846) 0.978 Refuted Refuted
  Ischemic heart disease 1.612 (0.854 - 3.044) 0.141 Refuted Refuted
  Diabetes 1.662 (0.793 - 3.482) 0.178 Refuted Refuted
  Others* 0.651 (0.256 - 1.659) 0.369 Refuted Refuted
Length of hospitalization 1.029 (1.009 - 1.050) 0.004 1.036 (1.016 - 1.057) ≤ 0.001
Fracture
  Trochanteric Reference Refuted Refuted
  Neck 0.326 (0.097 - 1.095) 0.070 Refuted Refuted
  Subtrochanteric 0.420 (0.123 - 1.433) 0.166 Refuted Refuted

CI: confidence interval; HR: hazard ratio. *Asthma, chronic obstructive pulmonary disease and chronic renal failure.



Articles © The authors   |   Journal compilation © J Curr Surg and Elmer Press Inc™   |   www.jcs.elmerpress.com 27

Ribeiro et al J Curr Surg. 2016;6(1):21-29

sion being made for the conservative treatment, the mortality 
rate was excessively high. For this reason, the opinion of our 
staff has changed with the results of this study and now fol-
lows the British Orthopaedic Association, which recommends 
surgical treatment for all hip fractures [31]. This is expected to 
offer some benefits to hip fracture patients such as pain relief, 
early mobilization, and reduced clinical and surgical complica-
tions, improving the survival rates [5].

In our study, we concluded that ASA score is a 1-year 
mortality risk factor only for operated subjects, as previously 
reported by several researchers [19, 20, 23-25]. In many pub-
lications in which subjects were treated surgically and were 
classified as having an ASA score of III or IV, the expected sur-
vival rate after 1 year is 79.75% [32], and we found a survival 
rate in these ASA scores of 81.63% (ASA III) and 50% (ASA 
IV). This proves that the clinical impairment has a crucial role 
when the operative treatment is chosen. To the non-surgical 
group, the ASA score was not a risk factor and hospitalization 
time was found as a protective factor. We conclude that the 
clinical status of patient in this group is not important, but the 
time that the patient remains hospitalized to improve it. There-
fore, a hip fracture is an event that destabilizes elderly subjects 
with a high number of comorbidities [33], which deserves the 
attention of the medical staff in the management of these co-
morbidities in order to improve them.

The patients who died were older than those who were 
alive considering all the study population and in the non-op-
erated population, and age was a risk factor for all subjects as 
observed in the model presented in Table 2. High rates of mor-

tality were associated with older subjects and we believe that 
these patients require a longer hospitalization to improve their 
clinical status, since they did not undergo surgery. Frail elderly 
patients require not only orthopedic care but also care for their 
comorbidities [34], because hip fractures impair elderly people 
with many pathologies [33].

In this cohort, other characteristics such as type of frac-
ture, gender and the presence or not of comorbidities were not 
found as risk factors for 1-year mortality as related in other 
studies in which only surgical treatment was chosen and all 
ASA scores were analyzed [13, 16, 18, 22, 23].

To date, we have found only two articles in the present lit-
erature that report the effect of length of hospitalization on the 
mortality rate of elderly patients who underwent surgery for 
a hip fracture [35, 36]. One of them reports that for every ad-
ditional 10 days of hospitalization time, a significant reduction 
of 25.6% in the mortality risk was obtained [35]. Kondo et al 
in another article affirm that subjects who stayed for more than 
40 days in hospital had a significantly lower risk than those 
who stayed 30 - 39 days [36]. However, other researchers [37, 
38] have shown that prolonged hospitalization was a risk fac-
tor for fractured elderly subjects to develop complications. 
Reports on the increase of urinary tract infection associated 
with prolonged hospitalization time in patients who underwent 
surgery were made by Kamel [37]. Umarji et al [38] found 
that when the discharge takes more than 8 days, an increased 
number of hip fracture patients (58%) develop a nosocomial 
infection. Although these articles have certain divergent opin-
ions, none of them, and no other paper, referred to the relation-

Table 4.  One-Year Mortality Predictors for Non-Operated Subjects

Covariates Crude HR (95% CI) Crude P value Adjusted HR (95% CI) Adjusted P value
Age 1.020 (0.990 - 1.051) 0.199 Refuted Refuted
Gender
  Female Reference
  Male 1.525 (0.878 - 2.651) 0.134 Refuted Refuted
ASA grade
  Group one Reference
  Group two 1.042 (0.630 - 1.723) 0.873 Refuted Refuted
Comorbidity (yes/no) 1.259 (0.394 - 4.022) 0.698 Refuted Refuted
Comorbidity
  Systemic arterial hypertension 0.554 (0.333 - 0.920) 0.023 0.645 (0.386 - 1.079) 0.095
  Ischemic stroke 0.881 (0.532 - 1.457) 0.621 Refuted Refuted
  Ischemic heart disease 0893 (0.532 - 1.499) 0.667 Refuted Refuted
  Diabetes 0.793 (0.429 - 1.465) 0.459 Refuted Refuted
  Others* 1.420 (0.801 - 2.518) 0.230 Refuted Refuted
Length of hospitalization 0.968 (0.944 - 0.992) 0.010 0.971 (0.496 - 0.996) 0.023
Fracture
  Trochanteric Reference Refuted Refuted
  Neck 0.625 (0.085 - 4.607) 0.645 Refuted Refuted
  Subtrochanteric 0.536 (0.071 - 4.017) 0.544 Refuted Refuted

CI: confidence interval; HR: hazard ratio. *Asthma, chronic obstructive pulmonary disease and chronic renal failure.



Articles © The authors   |   Journal compilation © J Curr Surg and Elmer Press Inc™   |   www.jcs.elmerpress.com28

Hospital Stay as a Protective Factor for Hip Fracture J Curr Surg. 2016;6(1):21-29

ship between hospitalization time and mortality rate for non-
operated patients. We believe that our study is the first to report 
this relation in elderly subjects with a hip fracture treated by 
the non-surgical method. A prolonged hospital stay serves to 
improve the clinical status of elderly patients and proved to be 
a protective factor in this select group of patients.

Our study has some limitations. The study design was 
not a randomized trial. Only patients with more severe clini-
cal conditions such as bedridden and ischemic stroke condi-
tion were not operated by the surgical staff, which certainly 
increased the mortality rate of this select group. However, our 
study has several positive points including an appropriate sta-
tistical analysis and an adequate follow-up. Our sample was 
considerably very large and our cohort is one of the few that 
reported and discussed the 1-year mortality and 1-year risk 
factor of ASA III-IV hip fracture patients, as well as being the 
first to describe the protective relationship between length of 
hospitalization and 1-year mortality in non-operated elderly 
patients with a hip fracture.

Conclusion

When conservative treatment is chosen for a complicated el-
derly subject, an extended hospitalization for better clinical 
management should be considered. The hospitalization time 
has proved to be a protective factor in these cases and dis-
charge with improved survival rates associated with good clin-
ical status should be advocated. However, surgical treatment 
should always be employed even for patients with poor ASA 
scores, bedridden condition or ischemic stroke. The conserva-
tive treatment implies a prolonged period of rest, leading to the 
worsening of clinical status. The mortality rates are shown to 
be extremely high in these situations.
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