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Abstract

Introduction To investigate clinical, laboratory findings and identify pre-operative variables associated with increased waiting time 
to surgery (WTS) and length of hospital stay (LOS) among hip fracture patients. Material and methods This prospective study is 
conducted between April 2020 and April 2021. Patients’ information was collected from medical records and subjected to analysis 
using a univariate and multivariate model. Results The study included 118 patients in a mean age of 79.5 years, and the majority were 
female (68.6 %). Overall, 66.9 % of the patients had at least one comorbidity. Almost all (95.8 %) patients had fractures due to a low-
impact fall and an intertrochanteric fracture was the predominant type (61.9 %). The most abnormal laboratory findings at admission 
were elevated C-reactive protein (CRP) levels (94.9 %) followed by decreased mineral density (85.1 %), anaemia (81.4 %), electrolyte 
abnormalities (69.4 %) and hypoalbuminemia (66.1 %). The mean of WTS among 115 patients undergoing surgical treatment was 
52.1 ± 47 hours and no patient-related factors had a significant influence on WTS. The mean hospital LOS was 15.9 ± 4.7 days. Marked 
elevation of CRP level (OR = 3.317, p = 0.042), type of surgery (OR = 4.413, p = 0.005) and WTS (OR = 4.602, p = 0.001) were 
independent predictors of prolonged LOS. Conclusion Most patients with hip fractures are elderly and suffer from many comorbidities 
and laboratory abnormalities. No patient-related factors are predictors of WTS but the elevation of CRP, type of surgery and time of 
waiting to surgery influence the LOS.
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INTRODUCTION

Hip fracture, a break of the upper portion of the 
femur, is a common injury among the elderly and affects 
about 18 % of women and 6 % of men globally [1]. 
As a result of an increased life expectancy and growth 
of population in the world, cases of hip fractures are 
expected to exponentially increase. Elderly patients 
with hip fractures are at risk of complications, mortality 
and functional decline. Medical cost is another aspect 
as hip fracture treatment is relatively expensive [2]. 
This injury contributes only 14 % of bone fractures but 
accounts for 72 % of fracture-care expenses in geriatric 
patients [3]. Among predictors of poor prognosis and 
increased costs for hip fractures, waiting time to surgery 
(WTS) and hospital length of stay (LOS) have been 
identified as important factors. Patient-related factors 

or medical services both have potential impacts on the 
duration of WTS/LOS but their significance can vary 
across countries, regions, and hospitals [4]. Recognition 
of these factors and their influence on WTS and LOS is 
needed to optimize the care of these patients.

Vietnam is a developing country with an ageing 
population [5]. The ageing trend in Vietnam is predicted 
to deepen with more than one-quarter of the total 
population aged over 60 years old by 2049 [5]. Along 
with the increasing number of elderly persons, cases of 
hip fractures are expected to sharply increase. However, 
little is known about this type of injury in Vietnam. Our 
study aims to understand the clinical, laboratory findings 
and to identify pre-operative variables associated with 
increased WTS and LOS among hip fracture patients.

METHODS
This study is part of the thesis work for the 

degree of Doctor of Philosophy in Health Studies at 
the National Institute of Malaria, Parasitology and 
Entomology (NIMPE) of Vietnam. The research was 
approved on February 24, 2020, by the NIMPE review 
board (182/QD-VSR). Written informed consent was 
obtained from patients or their legal representatives 
for participation in the study. The anonymity of the 
subjects and the privacy of information were ensured 

as patient data was only reviewed by the research team 
and kept under strict confidentiality.

The prospective survey was conducted in Nghe at 
an Orthopaedic & Trauma Hospital, Vietnam, between 
April 2020 and April 2021. All patients with undisplaced 
fractures of the proximal end of the femur and who agreed 
to participate in this prospective study were enrolled. 
Exclusion criteria were patients with multisystem 
trauma. Once patients were selected, relevant data 
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outcomes were extracted from their medical records 
using a standardised case report form. The demographic 
variables included gender, age, body mass index (BMI). 
Clinical variables included medical history, comorbidity, 
type of surgery (internal fixation or hip arthroplasty (HA), 
waiting time from the admission to surgery (WTS), and 
length of hospital stay (LOS). Following the standard 
protocol at the institution, all patients had completed 
pretreatment evaluation including standard tests of blood 
biochemistry and cell counts, and imaging analysis. 
Computed tomography (CT) scanning was used to 
evaluate the trauma and propose treatment decisions. The 
bone mineral density (BMD) of the femoral neck of the 
contralateral hip was determined by a dual-energy X-ray 
absorptiometry (Hologic Inc., USA) and expressed as 
T-score.

Definition
Anaemia at admission is defined as a haemoglobin 

level lower than 7.5 mmol/L [12 g/dL] in women 
and 8.1 mmol/L [13 g/dL] in men [6]. Patients with 
random plasma glucose ≥ 200 mg/dL (11.1 mmol/L) 
or fasting plasma glucose ≥ 126 mg/dL (7.0 mmol/L) 
were considered to have hyperglycemia [7]. Systolic 
blood pressure (BP) ≥ 140 mm Hg and/or diastolic 
BP ≥ 90 mm was identified as elevated BP [8]. Body 
mass index (BMI, Kg/m2) was categorized based 
on Asian criteria as follows: underweight (< 18.5), 
normal weight (18.5–23), overweight (23–27.5), and 
obesity (≥ 27.5) [9]. The reference ranges of laboratory 
parameters were as follows: sodium 135–145 mmol/L, 
potassium 3.6–5.0 mmol/L, chloride 95–107 mmol/L, 

calcium (total) 2.1–2.6 mmol/L, urea 2.5–6.6 mmol/L, 
creatinine 60–120 µmol/L [10]. The normal range for 
protein level is 6 to 8 g/dl and albumin level is 3.5 to 
5.0 g/dl [10]. The C-reactive protein (CRP) levels 
were categorized as follows: less than or equivalent to 
10.0 mg/dL: normal or moderate elevation; more than 
10.0 mg/dL: marked elevation [11]. The T-score values 
were categorized based on World Health Organization 
criteria as follows: normal (-1.0 or greater), low 
bone mass (osteopenia) (between -1 to -2.5 SD), or 
osteoporosis (-2.5 and lower) [12]. "Early operation" 
was defined as surgery undertaken within 48 hours of 
presenting to the hospital, and "delayed operation" as 
surgery done after 48 hours [13]. The median value was 
used as the cut point for LOS.

Statistical Analysis
Statistical analyses were performed using SPSS 

version 16.0. Continuous variables were expressed as 
means and standard deviations (SD) while categorical 
covariates were reported by frequencies and percentages. 
For univariate analysis, Pearson's chi-square tests and, 
when appropriate, Fisher exact tests were used for 
categorical variables. For continuous variables, the 
Student t-tests or Pearson correlations were applied 
for those with or without the predefined cut points. A 
multivariable linear regression model was used to analyze 
the effect of independent variables that had a potential 
association (e.g., p < 0.1) on a binary outcome of WTS or 
LOS. Categorical variables were created from WTS and 
LOS to be used in the multivariate analysis. Significance 
was set at P < 0.05.

RESULTS
There were 118 patients aged between 61 and 101 

years (mean, 79.5 years) included in the study. Most 
of them were only doing housework and no one was 
economically active. Overall, 66.9 % of the patients had 
at least one comorbidity and 34. % of the patients had 
two or more comorbidities. Hypertension (50.8 %) and 
diabetes mellitus (DM; 40.7 %) were the most frequent 
comorbidities. The other comorbidities included coronary 
artery disease (10.2 %), pulmonary disease (7.6 %), 
gastrointestinal disease (4.2 %), neurologic disorders 
(2.5 %). Almost all (95.8 %) patients had fractures due 
to a low-impact fall. The intertrochanteric fracture was 
the predominant type of injury (61.9 %). Three out of 118 
(2.5 %) patients insisted on discharge without treatment. 
The most frequent surgical operations were short stem 
partial HA (51.7 %) and internal fixation (30.5 %).

The majority of patients were female (68.6 %) and the 
female to male ratio was 2.2. Compared to females, males 
were at a lower age (p = 0.048), had a higher value of BMI 
(p = 0.001), and a lower rate of DM (p = 0.05). Males 
were more likely to suffer from a fracture due to high-
energy mechanisms (p = 0.033), femoral neck fracture 
(p = 0.043), and have fixation while females usually had 
fractures caused by a low-energy fall and underwent 
partial HA. All other findings were not significantly 
different between men and women (Table 1).

The laboratory data are presented in Table 2. The most 
abnormal findings at admission were elevated C-reactive 

protein (CRP) levels, followed by decreased mineral 
density, anaemia, and hypoalbuminemia. Among 82 
(69.5 %) patients with one or more types of electrolyte 
disorders, the most common imbalance was decreased 
sodium levels. Compared to males, females had lower 
haemoglobin levels but the prevalence of anaemia was 
similar between the two genders. Bone density was 
profoundly lower in females compared to males, and 
osteoporosis was 2.4 times more common in women 
than in men. The other laboratory findings were nearly 
comparable in both genders.

The mean and median of WTS were 52.1 and 
47 hours, respectively. The interquartile range was 
43 (hours). Of the 115 treated patients, 62 (53.9 %) had 
an early operation. Upon univariable analysis, only 
chloride elevation and type of surgery had a potential 
association with WTS (p < 0.01). No association 
between WTS and these potential factors was found on 
multivariable analysis (Table 3).

Length of hospital stays varied from 5 to 35 days with a 
median time of 16 days. Results of the univariate analysis 
show that hypertension, hypoproteinemia, elevation 
of CRP, type of surgery, and WTS were significantly 
correlated with increased LOS. Among other parameters, 
hypoalbuminemia was potentially associated with 
extended LOS. Other clinical conditions and laboratory 
abnormalities were not related to a prolonged hospital 
stay (p values > 0.05) (Table 4).
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Table 1
Demographic and clinical characteristics of the study population (N = 118)

Parameter Total
Value (N, %, CI95 % or mean ± SD)

p
Male Female

N 118 37 (31.4, 21.9 – 40.1) 81 (68.6, 57.7 – 79.5)
Age (years) 79.5 ± 9.4 76.9 ± 11.0 80.6 ± 8.4 0.048*
BMI 19.6 ± 1.8 20.4 ± 2.0 19.3 ± 1.5 0.001*

Underweight 31 (26.3, 17.3 – 35.3) 8 (21.6, 5.5 – 37.7)) 23 (28.4, (17.5 – 39.3) 0.051
Normal weight 82 (69.5, 60.5 – 78.5) 25 (67.6, 51.5 – 83.7) 57 (70.4, 59.5 – 81.3)
Overweight and obese 5 (4.2) 4 (10.8) 1 (1.2)

Comorbidity
Hypertension 60 (50.8) 20 (54.1, 37.9 – 70.2) 40 (49.4, 38.5 – 60.3) 0.694
Diabetes mellitus 48 (40.7) 8 (21.6, 5.5 – 37.7) 40 (49.4, 38.5 – 60.3) 0.005*

Cause of fracture
Fall 113 (95.8, 86.8 – 104.8) 33 (89.2) 80 (98.8) 0.033*
Traffic accident 5 (4.2) 4 (10.8) 1 (1.2)

Type of fracture
Femoral neck fracture 45 (38.1, 29.1 – 47.1) 28 (75.7) 45 (55.6) 0.043
Intertrochanteric fracture 73 (61.9, 52.9 – 70.9) 9 (24.3) 36 (44.4)
WTS (hours) 52.1 ± 33.9 54.2 ± 37.7 49.7 ± 29.6 0.498

Type of treatment†

None 3 (2.5) 3 (0) 0 (0)
Fixation 36 (30.5, 21.5 – 39.5) 15 (40.5, 24.4 – 56.6) 21 (25.9, 15.0 – 36.8) 0.036*
Partial HA 79 (67.0, 57.9 – 76.0) 19 (51.3, 35.2 – 67.4) 60 (74.1, 56.5 – 78.2)

Complication†

Local infection 3 (2.6) 2 (5.4) 1 (1.2)
Systemic infection 0 (0)
In-hospital mortality 0 (0)

Length of stay† 16 (4.5) 15.9 ± 5.5 15.9 ± 4.3 0.992
Notes: * – significant at p < 0.05; † – analysis of only 115 patients treated (34 men and 81 women)

Table 2
Laboratory findings at admission

Parameter Total (118)
Value (N, %, CI95 % or mean ± SD)

p
Male (37) Female (81)

Hemoglobin (g/dL) 108.1 ± 15.6 112.4 ± 18.6 106.1 ± 13.6 0.042*
Anemia 96 (81.4, 72.4 – 90.4) 29 (78.4, 62.3 – 94.5) 67 (82.7, 71.8 – 93.5) 0.615
Protein (g/dL) 63.3 ± 10.5 63.1 ± 11.9 63.4 ± 9.8 0.866
Low protein 24 (20.3, 11.3 – 29.3) 8 (21.6, 5.5 – 37.7) 6 (19.8, 8.9 – 30.7) 0.810
Albumin (g/dL) 33.2 ± 4.4 34.0 ± 4.9 32.8 ± 4.1 0.153
Low albumin 78 (66.1, 57.1 – 75.1) 21 (56.8, 40.7 – 72.9) 57 (70.4) 0.208
T-score -2.0 ± 1.3 -1.5 ± 1.3 -2.3 ± 1.2 0.002*
Bone mineral density
Normal 20 (16.9, 7.9 – 25.9) 10 (27.0, 10.9 – 43.1) 10 (12.3, 1.41 – 23.2) 0.012*
Osteopenic 54 (45.8, 36.8 – 54.8) 20 (54.1, 37.9 – 70.2) 34 (42.0, 31.1 – 52.9) 0.306
Osteoporotic 44 (37.3, 28.3 – 46.3) 7 (18.9, 2.8 – 35.0) 37 (45.7, 34.8 – 56.6) 0.009
CRP value (mg/dL) 71.2 ± 63.2 63.3 ± 72.2 74.8 ± 58.8 0.361
CRP level
Normal and moderate elevation 35 (29.7, 20.7 – 38.7) 14 (37.8, 21.7 – 53.9) 21 (25.9, 15.0 – 36.7) 0.272
Marked elevation 83 (70.3, 61.3 – 79.3) 23 (62.2, 46.1 – 78.3) 60 (74.1, 63.2 – 84.9)
Ure (mmol/L) 6.6 ± 2.9 6.7 ± 2.6 6.6 ± 2.9 0.881
Elevated ure 39 (33.1, 24.1 – 42.1) 15 (40.5, 24.4 – 56.6) 24 (29.6, 18.7 – 40.5) 0.293
Creatinin (µmol/L) 64.8 ± 12.3 67.4 ± 10.7 63.6 ± 12.9 0.119
Elevated creatinin 1 (0.8)
Sodium (mmol/L) 134.1 134.4 ± 5.2 133.9 ± 4.7 0.582
Decreased sodium level 57 (48.3, 39.3 – 57.3) 21 (56.8, 40.7 – 72.9) 40 (49.4, 38.5 – 60.3) 0.552
Calcium (mmol/L) 2.2 ± 0.2 2.2 ± 0.1 2.1 ± 0.2 0.088
Decreased calcium level 32 (27.1, 18.1 – 36.1) 7 (18.9, 2.8 – 35.0) 25 (30.9, 20.0 – 41.8) 0.264
Sodium (mmol/L) 3.8 ± 0.7 3.8 ± 0.3 3.9 ± 0.8 0.283
Decreased potassium level 22 (18.6, 9.6 – 27.6) 11 (29.7, 13.6 – 45.8) 11 (13.6, 2.7 – 24.5) 0.095
Chloride (mmol/L) 111.4 ± 83.4 127.7 ± 148.9 103.9 ± 3.5 0.153
Elevated chloride level 18 (15.3, 6.3 – 24.3) 4 (10.8, 3.3 – 26.9) 14 (17.3, 6.4 – 28.2) 0.422
Abnormal electrolytes 82 (69.5, 60.5 – 78.5) 25 (67.6, 51.5 – 83.7) 57 (70.4, 59.5 – 81.3) 0.830

Note: * – significant at p < 0.05
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Table 3
Waiting time until surgery and related factors (n = 115)

Waiting time for operation (hours) (Mean ± SD) p
Gender Male (n = 34) 54.2 ± 37.7 Female (n = 81) 49.7 ± 29.6 0.498
Age (years)* 0.031 0.740
BMI Normal + overweight (n = 84) 49.1 ± 32.2 Underweight (n = 31) 60.2 ± 37.5 0.120
Hypertension No (n = 55) 50.4 ± 31.5 Yes (n = 60) 51.7 ± 32.9 0.831
T-score > -2.5 (n = 73) 53.5 ± 35.6 ≤ -2.5 (n = 42) 49.7 ± 30.1 0.566
Hypoproteinemia No (n = 91) 49.2 ± 29.6 Yes (n = 24) 58.0 ± 40.0 0.233
Hypoalbuminemia No (n = 38) 48.3 ± 28.1 Yes (n = 77) 52.4 ± 34.1 0.528
Anaemia No (n = 22) 41.4 ± 22.5 Yes (n = 93) 53.3 ± 33.7 0.116
Diabete mellitus No (n = 68) 52.4 ± 35.2 Yes (n = 47) 49.1 ± 27.3 0.583
CRP Normal – elevation (n = 34) 52.9 ± 35.9 Marked elevation (n = 81) 48.6 ± 30.3 0.209
Hyponatremia No (n = 58) 47.5 ± 28.9 Yes (n = 57) 54.7 ± 35.0 0.229
Hypokalemia No (n = 93) 53.2 ± 36.7 Yes (n = 21) 41.4 ± 23.5 0.129
Hypocalcemia No (n = 84) 53.6 ± 33.1 Yes (n = 31) 44.2 ± 28.9 0.167
Elevated chloride No (n = 97) 49.5 ± 32.4 Yes (n = 18) 66.2 ± 39.0 0.054
Elevated urea No (n = 78) 48.8 ± 29.4 Yes (n = 37) 55.7 ± 37.3 0.287
Type of fracture Femoral neck (n = 42) 49.3 ± 27.8 Intertrochanteric (n = 73) 52.1 ± 34.5 0.661
Type of surgery Fixation (n = 25) 41.9 ± 22.8 HA (n = 79) 54.7 ± 34.8 0.089†

Notes: * – Pearson correlation analysis; † – potential association
Table 4

Length of hospital stay with the other variables (N = 115)
Length of hospital stay (days) (Mean ± SD) p

Gender Male (n = 34) 15.9 ± 5.5 Female (n = 81) 15.9 ± 4.3 0.992
Age (years)* -0.56 0.549
BMI class Normal + overweight (n = 84) 16.1 ± 4.8 Underweight (n = 31) 15.5 ± 4.5 0.581
Comorbidity No (n = 38) 16.6 ± 5.9 Yes (n = 77) 15.6 ± 3.9 0.312
Hypertension No (n = 55) 14.9 ± 4.3 Yes (n = 60) 16.9 ± 4.9 0.022†

T-score > -2.5 (n = 73) 16.3 ± 4.7 ≤ -2.5 (n = 42) 15.3 ± 4.7 0.288
Hypoproteinemia No (n = 91) 15.4 ± 4.3 Yes (n = 24) 17.9 ± 5.6 0.017†

Hypoalbuminemia No (n = 38) 14.9 ± 3.7 Yes (n = 77) 16.5 ± 5.0 0.082†

Anaemia No (n = 22) 15.9 ± 3.0 Yes (n = 93) 15.9 ± 5.0 0.966
Diabete mellitus No (n = 68) 16.4 ± 4.5 Yes (n = 47) 15.3 ± 4.9 0.233
CRP Moderate elevation (n = 34) 14.5 ± 3.9 Marked elevation (n = 81) 16.6 ± 4.8 0.031†

Hyponatremia No (n = 58) 15.8 ± 4.2 Yes (n = 57) 17.1 ± 4.9 0.129
Hypokalemia No (n = 93) 16.1 ± 4.9 Yes (n = 21) 15.2 ± 3.5 0.452
Hypocalcemia No (n = 84) 15.5 ± 4.9 Yes (n = 31) 14.5 ± 3.5 0.141
Elevated chloride No (n = 97) 15.7 ± 4.8 Yes (n = 18) 66.2 ± 39.1 0.156
Elevated urea No (n = 78) 15.6 ± 4.6 Yes (n = 37) 16.7 ± 4.8 0.253
Type of fracture Femoral neck (n = 42) 16.1 ± 4.1 Intertrochanteric (n = 73) 15.9 ± 5.0 0.831
Type of surgery Fixation (n = 36) 13.7 ± 3.7 HA (n = 79) 16.9 ± 4.8 0.000†

WTS Early (n = 62) 14.8 ± 4.3 Delayed (n = 53) 17.3 ± 4.9 0.004†

Notes: * – Pearson correlation analysis; † – potential or significant association
Table 5

Multivariate analysis of factors associated with LOS (N = 115)
Parameter OR CI 95 % p

Hypertension 1.476 0.634 ± 3.438 0.367
Hypoproteinemia 1.411 0.482 ± 4.133 0.530
Hypoalbuminemia 0.784 0.258 ± 2.377 0.667
Marked elevated CRP 3.317 1.045 ± 10.531 0.042
Type of surgery 4.413 1.575 ± 12.366 0.005
WTS 4.602 1.897 ± 11.166 0.001

For multivariate analysis, patients with a LOS smaller 
than 16 days were grouped (short LOS) to compare with 
those who stayed for 16 days or longer (long LOS). Results in 
Table 5 demonstrate that marked elevation of CRP level, type 

of surgery and time of admission to surgery are independent 
variables affecting LOS. The effect of potential factors such 
as hypertension, hypoproteinemia, hypoalbuminemia on 
LOS does not reach significance (p > 0.05).

DISCUSSION
Clinical and laboratory findings
The first aim of this study was to find out the clinical 

and laboratory characteristics of Vietnamese patients 

with a hip fracture, a common and painful injury. The 
results show that the clinical characteristics in our sample 
did not differ much from what was found in previous 
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studies. The common occurrence of hip fracture in the 
elderly, and mainly in the women in this study, is a typical 
characteristic of the injury [1, 14]. Given the characteristics 
of studied patients, the very high rate of comorbidities in 
this study (66.9 % of the participants) is expected and has 
been observed elsewhere [15]. In agreement with other 
reports, the most common cause of fracture was a fall 
(95 % of the patients) and only 5 % of participants had 
an injury after an accident [14]. The predominant type of 
intertrochanteric fracture in this study is similar to those 
observed in other studies [16]. Compared to femoral 
neck fractures, a break in the intertrochanteric region is 
associated with a poorer prognosis [17]. The difference 
between females and males in terms of BMI, bone 
density, or rate of DM are in line with other observations 
in Vietnam and other countries [18, 19]. A traffic accident 
was more likely the cause of hip fractures in males 
compared to women which were similar to trends noted 
in developing countries [20]. The only notable exception 
in our study was that the prevalence of overweight was 
low (4.2 %) compared to reports in developed countries 
(about 20 %) [21]. It is difficult to assess the association 
between this difference and the prognosis of hip fracture 
because findings on the relationship between obesity and 
bone fracture are inconsistent. Some studies found the 
protective effect of obesity against fracture [22] while 
others show that a higher body mass is a significant risk 
factor for fracture [23]. The average time to surgical 
treatment after admission in our study (52.1 hours) is 
longer than the findings in some other countries such as 
Taiwan (29.2 hours) [24], Sweden (median 20 hours) [25]. 
Although the optimal length of WTS has not been defined, 
waiting for more than 48 hours from admission to undergo 
an operation is considered “delayed” and is associated 
with worse outcomes of patients [26]. The mean LOS of 
the patients undergoing surgical treatment in our patients 
(15 days) is higher compared to reports in some other 
countries (ranging from 6.5 to 11.6 days) [27, 28]. These 
results suggest that necessary measures to shorten WTS 
and LOS are needed to reduce mortality risk and medical 
care costs of hip fracture patients in Vietnam [2, 28].

Concerning the laboratory results, our findings show 
a high prevalence of low BMD, anaemia, increased CRP 
level, low albumin concentration, and electrolyte disorders 
among patients with hip fractures. The high prevalence of 
decreased BMD (83.1 %) was compatible with the high 
rate of hip fracture due to low-impact falls. A very high 
rate of anaemia in our patients (81.4 %) has been noted 
in other studies as a normal consequence of hip fractures 
due to bone vascularity [29]. Elevated CRP was reported 
in almost all (94.9 %) patients which is similar to other 
observations [30]. The frequency of other abnormalities 
such as hypoproteinemia, hypoalbuminemia, raised 
urea concentration and electrolyte imbalance has been 
reported in the literature [31, 32, 33, 34].

Predictors of the time from admission to surgery 
and LOS

The second aim of this study is to figure out 
determinants of WTS and LOS in patients with hip 
fractures. Among clinical or laboratory findings we 
did not find any single patient-related factor that was 

significantly associated with increased WTS. In general, 
WTS depends on both patient and system factors [35]. 
The list of patients’ reasons for delayed operation is 
very extensive and includes age, gender, socioeconomic 
status, injury, comorbidity, examination and treatment 
before surgery, and, sometimes, personal reasons [35]. 
However, the influence of these factors on the likelihood 
of surgical delay are diverse and may be conflicting. 
For example, Ryan DJ et al. (2015) reported that age 
could affect WTS [13] but in Ricci WM et al. (2015), 
age was not associated with increased WTS [36]. These 
conflicting results are explainable given that most 
patients with hip fractures are elderly and have multiple 
underlying comorbidities and medical disorders. 
Therefore, it is difficult to find an independent factor 
that significantly influences WTS among patients who 
have such a variety of medical problems.

In examining the relationship between pre-operative 
findings with LOS, our data showed that marked 
elevation of CRP level, type of surgery and delayed 
operation were independently associated with increased 
LOS. Similar to WTS, LOS is governed by several 
factors including patient-related and system-related 
ones and the literature assessing predicting factors of 
greater LOS remains heterogeneous and conflicting. 
Some observations have found the relationship 
between patient-related factors such as age [36, 37, 38], 
gender [4, 38], comorbidities [4, 37, 38], the cause [38] 
or type of fracture [37, 38] and prolonged LOS. Some 
other observations found no association between 
age [16, 39], gender [37], comorbidities, [37], type of 
fracture [39] with extended LOS as in our study. The 
relationship between CRP level and LOS could be 
anticipated but rarely reported in the literature. Elevated 
CRP is related to a higher rate of bone loss [40] which is 
often associated with hip fractures in the elderly [41]. In 
addition, the elevation of CRP is related to a high level of 
tissue damage [42] and increased risk of complications 
after the trauma [30] which has a significant impact on 
outcomes of hip fracture patients. The effect of type of 
surgery and WTS on LOS found in our study has been 
corroborated in previous observations [13, 37, 43, 44]. 
Our results on predictors of LOS would have great 
practical implications. While some predictors such 
as the elevation of CRP are dependent on patients’ 
condition [45] and consistent across sites, the type 
of surgery and WTS may be hospital specific and 
modifiable by improving the availability of medical 
resources or patient flow [35].

Despite the limitations of being a single-centre study, 
we believe our results provide a useful understanding 
of independent factors affecting the WTS and LOS in 
patients with hip fractures. The setting in this study is an 
orthopaedic hospital of the provincial level which offers 
services similar to many level II centres throughout the 
world. Our study population is similar in demographic 
and clinical characteristics to hip fracture patients 
worldwide. These similarities indicate that independent 
factors affecting the length of stay found in our study 
could be applicable to hip fractures in other level II 
centres.
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CONCLUSION

Our research has shown that patients having hip 
fractures in Vietnam share many common characteristics 
with those in other countries except for the high number of 
underweight patients. Given that most patients are elderly 
and suffer from many comorbidities and laboratory 
abnormalities, appropriate assessment and correction of 

medical problems are vital to preoperative preparation 
for those patients. The significant association between 
type of surgery and waiting time to operation with the 
length of hospital stay has great practical implications to 
improving patient satisfaction, as well as decreasing the 
burden on health staff.
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