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Abstract

Background: The main purpose of this study is to exhaustively ex-
plore risk factors, including age, gender, and several clinical indices, 
for mortality in elderly patients with femoral neck fracture and to 
evaluate some of them using survival analyses.

Methods: This was a retrospective study tracking 1 year for vital 
prognosis. Data were collected at post-operation from medical re-
cords of the cases. Survival analysis was conducted to investigate the 
risk factors for death, including albumin, urinary retention, activity of 
daily living (ADL), and cognitive disorder.

Results: We recruited 318 patients with a history of hip surgery carried 
out at Toyama Municipal Hospital, in which 39 patients died for 1 year 
after discharge. The results showed a significant decrease in survival rate 
in low albumin, positive urinary retention, and low ADL (P < 0.01, by 
log-rank test). The hazard ratios (95% confidence interval) of albumin, 
urinary retention, ADL, and cognitive disorder were 0.36 (0.19 - 0.69), 
0.4 (0.2 - 0.8), 0.29 (0.15 - 0.58) and 0.65 (0.32 - 1.29), respectively.

Conclusions: This study demonstrated that albumin, urinary retention 

and ADL were the important risk factors for mortality, and suggested 
that the postoperative management of albumin, urinary retention and 
ADL is important, especially in elderly female patients receiving sur-
gery of femoral neck and trochanteric fractures.
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Introduction

A nationwide survey of hip fractures by the Japanese Orthope-
dic Association (JOA) from 1998 to 2008 found that a drastic 
increase occurred in the number of patients with hip fractures 
with time in Japan [1]. Toyama City is one of the large cities 
in Japan, and the elderly population exceeds 30% of the total 
population.

Among them, Toyama City Hospital carries out approxi-
mately 150 operations per year for femoral neck fracture, and 
it is increasing every year. Hip fractures in older adults are 
a leading public health concern, although the key factor for 
mortality is still controversial [2]. Proximal femoral fractures 
significantly reduce activity of daily living (ADL) in patients 
with numerous perioperative complications. It is of paramount 
importance to conduct multi-occupation cooperation to man-
age the patients as a whole, by cooperating with physicians, 
pharmacists, rehabilitation therapists, nurses, etc. Toyama City 
Hospital has, for the first time in Japan, enabled not only ortho-
pedic surgeons but also physicians to perform general exami-
nations on admission and consult specialists. On this situation, 
diagnostic criteria should be simple for efficient collaboration. 
Therefore, the perioperative management by the multi-occu-
pation cooperation is carried out without being influenced by 
individual ability, and the orthopedic ward with the special-
ized staff specialized for the femoral proximal part fracture is 
included. The use of the multidisciplinary treatment approach 
led to a significant increase in osteoporosis treatment rate and 
better functional recovery [3].

A prospective study showed that 10.7% of the patients de-
veloped urinary retention after operation [4]. A study investi-
gating the 1-year mortality of patients treated in a hip fracture 
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program for elders has found that ADL dependence was a bor-
derline predictor for mortality [2]. A population-based study has 
also found that cognitive disorder is an independent predictor of 
mortality following surgery for fractures of the hip [5].

The present study aimed to investigate association of al-
bumin, urinary retention, ADL and cognitive disorder with 
mortality in patients with hip fracture through vital prognosis 
tracking for 1 year.

Patients and Methods

This retrospective study was carried out under the approval of 
the Clinical Research Ethics Committee of Toyama Munici-
pal Hospital. The study was conducted in accordance with the 
guidelines of the Declaration of Helsinki. Written informed 
consent was obtained from all patients. Data were collected at 
post-operation. The inclusion criteria were that patients who 
were at the age of ≥ 65 years, and who underwent surgery of 
femoral neck and trochanteric fracture in our institute. The 
exclusion criteria were that the patients unable to follow-up 
during the observation period, or patients with no measure-
ment of serum albumin. Demographic information, including 
age and gender, was collected by physicians, specialist nurses, 
pharmacists, and medical affairs. The existence of the urinary 
retention was also assessed in the same division. We followed 
up the cases every 3 months, up to 12 months.

Serum albumin concentration was measured as a standard 
test package of blood tests at admission, and the value itself 
was used for the following statistical analysis as continuous 
variables. In addition, the data were divided into high albumin 
(≥ 3.5 g/dL) and low albumin (< 3.5 g/dL) groups that were 
used for the following analysis as dichotomous variables in the 
survival analysis.

In all cases, urethral catheter was inserted pre-operatively 
according to a urinary retention manual originally created in 
our hospital. These methods were conducted in parallel, re-
gardless of the subjectivity of physicians. The urinary reten-
tion was defined as a state of difficulty in micturition under 
storage of 400 - 500 mL of urine in a bladder after removal 
of the catheter, symptoms of dysuria or decreases in micturi-
tion desire under > 100 mL of residual urine. The cases were 
defined as urinary retention and others were defined as “no 
urinary retention” group.

Degree of independence in everyday life on each case 
was assessed by a conventional ADL scale, which is classified 
by the four groups (J, A, B, C). Group J is mostly assistance-
free, group A is semi-bedridden mostly active during daytime, 
group B is bedridden requiring assistance for daily activities, 
and group C is bedridden requiring assistance in bed [6]. We 
divided them into two groups: JA (assistance non-required) 
and BC (assistance-required) groups. JA group was regarded 
as “good ADL” group.

Cognitive disorders were diagnosed by neuropsychiatrists 
based on the current Diagnostic and Statistical Manual of 
Mental Disorders (DSM-V). Data were collected from medi-
cal records of the cases. We also regarded absence of cognitive 
disorder group as “no cognitive disorder” group.

The present study includes continuous data, such as age, 
body mass index, serum albumin concentration, waiting time, 
and hemoglobin, which were statistically evaluated by mean, 
standard deviation and Student t-test.

The present study also consists of dichotomous data, such 
as gender, urinary retention, ADL, cognitive disorder, fracture 
site, diabetes mellitus, hypertension, cardiovascular disorder, 
kidney disorder and bone fracture, which were statistically 
evaluated by Chi-square test.

Survival analyses were performed using albumin, urinary 
retention, ADL and cognitive disorder as the factors described 
as Kaplan-Meier plot, and the statistical differences of the two 
different survival curves were evaluated by log-rank test. Age- 
and sex-adjusted Cox regression analyses were also performed 
to evaluate hazard ratios for each factor.

All statistical analyses were two-tailed, P < 0.05 was re-
garded as significant, and Student t-test, Chi-square test and sur-
vival analyses were performed using Easy R (EZR , Saitama 
Medical Center, Jichi Medical University, Saitama, Japan) [7].

Results

Initially 528 patients were admitted to the Toyama Municipal 
Hospital from January 1, 2016 to December 31, 2017, exclud-
ing 205 patients including those unable to follow-up during 
observation period (n = 202) and lack of albumin data (n = 5). 
Finally, 318 patients were used as an analysis set of the present 
study, as depicted in Figure 1.

Table 1 shows demographics of the patient background 
at the enrollment in this study. For the patient population, 
the information was n = 318, men/women: 67/251, 81.94 ± 
7.36/84.03 ± 7.21 years of age. The population was divided 
into survived (n = 279) and dead (n = 39) groups. Fracture site, 
waiting time, cognitive disorder, diabetes mellitus, hyperten-
sion, cardiovascular diseases, kidney disorder, and bone frac-
ture showed no significant differences between the groups. On 
the other hand, gender, age, serum albumin, urinary retention, 
ADL, and hemoglobin showed significant differences between 
the groups (P < 0.01, < 0.015, < 0.01, < 0.01, < 0.01, < 0.01, 

Figure 1. Flow chart of the study.
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respectively).
Figure 2 shows Kaplan-Meier plots indicating that albu-

min (high/low), urinary retention (negative/positive), and ADL 
(JA/BC) showed significant differences (P < 0.01, by log-rank 
test). Cognitive disorder (negative/positive) showed a border-
line significant difference (P = 0.05, by log-rank test).

Table 2 shows the Cox regression analysis indicating that 
albumin (hazard ratio referred to low albumin: 0.36, 95% con-
fidence interval (CI) 0.19 - 0.69, P < 0.01) as well as urinary 
retention (hazard ratio referred to positive urinary retention: 
0.39, 95% CI 0.19 - 0.79, P < 0.01) and ADL (hazard ratio 
referred to BC, 0.29, 95% CI 0.15 - 0.58, P < 0.01) were sig-
nificant hazard ratio under adjustment of age and sex as covari-
ates. Cognitive disorder showed no significant difference.

Discussion

The present study revealed that adjusted patient survival was 
significantly higher in patients with higher serum albumin 
concentration (≥ 3.5 g/dL), non-urinary retention, and higher 
ADL (J or A). The overall adjusted hazard ratio in high serum 
albumin, non-urinary retention and high ADL groups were 
approximately 0.4, compared to other groups. On the other 
hand, the adjusted hazard ratio in patients in non-cognitive 
disorder group was 0.65, which was not significant compared 
to cognitive-disorder group, although log-rank test showed 
borderline significance (P = 0.05). Hemoglobin, estimated 
glomerular filtration rate (eGFR), respiratory disorder, and 
pneumonia were also suggested to be underlying risk factors 
as shown in Table 1, although we did not conduct detailed 
investigation.

Serum albumin level has been known to be the most well-

established serum marker of malnutrition. A retrospective 
cohort study of geriatric patients undergoing a hip fracture 
surgical procedure in USA showed that hypoalbuminemia is 
a powerful independent risk factor for mortality following 
a surgical procedure for geriatric hip fracture, which sug-
gests that further investigation into postoperative nutritional 
supplementation is warranted to decrease the risk of compli-
cations [8]. Malnutrition itself was also associated with an 
increase in mortality. Nutritional intervention was cost effec-
tive and was associated with an improvement in nutritional 
status and a greater functional recovery in older people; thus, 
the prevention of malnutrition and an early nutritional inter-
vention can improve recovery following a hip fracture [9]. 
Perioperative urinary retention is also known to be highly 
prevalent in elderly hip fracture patients. It adversely affects 
the functional outcome of female patients but is not asso-
ciated with increased mortality rates [10]. Our retrospective 
study has demonstrated that cognitive function as well as 
ADL were the important risk factors for urinary retention, 
suggesting that the postoperative management of urinary re-
tention is important with taking account of neurofunctional 
assistance and nursing care in daily living, especially in el-
derly female patients receiving surgery of femoral neck and 
trochanteric fractures [11]. Complications after hip fracture 
surgery were common. Advanced age and delay in surgery 
were also associated with higher complication rates [12]. 
Satisfactory voiding resumes earlier with the use of intermit-
tent catheterization, if begun at the onset of urinary reten-
tion and repeated at regular intervals, than with the use of 
an indwelling catheter in elderly patients who have under-
gone surgical repair of hip fractures [13]. Another study also 
showed that the early removal of the urethral catheter, and 
preoperative dementia and/or delirium had significant corre-

Table 1.  Demographics of Patient Background

Survived (n = 279) Dead (n = 39) P valuea

Gender (men/women) 51/228 (22.4%) 16/23 (69.6%) < 0.01
Age (mean ± SD) 83.22 ± 7.42 86.26 ± 6.06 0.015
Body mass index (kg/m2) 23.8 ± 16.5 21.0 ± 3.5 0.54
Albumin g/dL 3.72 ± 0.46 3.29 ± 0.59 < 0.01
Urinary retention (+/-) 28/251 (11.2%) 11/28 (39.3%) < 0.01
ADL (BC/JA) 30/249 (12.0%) 13/26 (50.0%) < 0.01
Cognitive disorder (+/-) 126/153 (82.4%) 24/15 (160.0%) 0.05
Fracture site (trochanter/neck) 165/114 (144.7%) 24/15 (160.0%) 0.78
Waiting time hour (mean ± SD) 36.1 ± 53.6 29.3 ± 24.8 0.45
Hemoglobin g/dL 11.61 ± 1.79 10.74 ± 1.85 < 0.01
Diabetes mellitus (+/-) 13/44 (29.5%) 5/8 (62.5%) 0.24
Hypertension (+/-) 35/22 (159.1%) 7/6 (116.7%) 0.62
Cardiovascular diseases (+/-) 16/41 (39.0%) 4/9 (44.4%) 0.85
Kidney disorder (+/-) 6/51 (11.8%) 2/11 (18.2%) 0.62
Bone fracture (+/-) 18/39 (46.2%) 4/8 (50.0%) 0.90

at-test (age, BMI, albumin, hemoglobin, waiting time hour), Chi-square test (others). ADL: activity of daily living; BMI: body mass index; SD: standard 
deviation.
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lations with postoperative urinary retention [14]. Under these 
circumstances, incorporation of the cooperative management 
of patients by geriatricians or hospitalists and orthopedists 
has been progressing in a worldwide scale. Evidence-based 
treatment protocols for the care of elderly patients have been 
applied to patients with hip fractures [15-21].

The current study has several limitations. First, the pre-
sent results have little sample size, especially in dead patient 
group (n = 39). This should be taken into consideration on the 

interpretation of the present results. Second, the present study 
population included male/female patients, but the mechanism 
of urinary retention is different between genders. Third, there 
could exist many risk factors for mortality that should be taken 
into consideration, such as waiting time, hemoglobin, respira-
tory functions, etc., which are the factors relevant to mortal-
ity. Fourth, this study does not include healthy elderly control; 
thus, the causal relationship between mortality and the risk 
factors is not clear enough. It is desirable to investigate the 

Table 2.  Hazard Ratios Calculated by Age- and Sex-Adjusted Cox Regression Analyses

Hazard ratio Lower 95% CI Upper 95% CI P value
High albumin 0.36 0.19 0.69 < 0.01
Urinary retention (-) 0.39 0.19 0.79 < 0.01
Good ADL 0.29 0.15 0.58 < 0.01
Cognitive disorder (-) 0.65 0.32 1.29 0.22

CI: confidence interval; ADL: activity of daily living.

Figure 2. Kaplan-Mayer survival curves comparing albumin, urinary retention, ADL and cognitive disorder. ADL: activity of daily 
living.
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cause of death after discharge. It is also necessary to build a 
framework for regional inclusion in the future. Further inves-
tigation will be required to comprehensively evaluate risk of 
mortality and to elucidate key factors relevant to the prognosis 
of postoperative femoral fracture.

Conclusions

In conclusion, our analysis of 318 elderly patients with femo-
ral neck and trochanteric fractures suggests that low serum al-
bumin, positive urinary retention and low ADL are important 
risk factors for mortality. Further studies will be required to 
determine appropriate benchmarks for differing mortality risk 
profiles.
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