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Delayed surgery and health 
related quality of life in patients 
with proximal femoral fracture
Angela María Merchán‑Galvis 1,2*, David Andrés Muñoz‑García 3, Felipe Solano 3, 
Julián Camilo Velásquez 4, Nelson Fernando Sotelo 3, David Alejandro Molina 4, 
Juan Pablo Caicedo 3, Juan Manuel Concha 5, José Andrés Calvache 3,6 & 
María José Martínez‑Zapata 1,7

This study aimed to establish factors associated with delayed surgery in patients with proximal 
femoral fracture and to assess patients’ health-related quality of life (HRQoL) after surgery including 
all-cause 6-months mortality. This was a single-center, observational, prospective cohort study 
that included patients with a proximal femur fracture. We described patients’ HRQoL measured by 
EuroQoL (EQ-5D-5L and EQ-VAS) questionnaire and perioperative complications (including mortality) 
6 months after surgery. We included 163 patients with a mean age of 80.5 years, the majority were 
women and 76.1% reported falling from their own height. The mean time between hospital admission 
and surgery was 8.3 days (SD 4.9 days) and the mean hospital stay was 13.5 days (SD 10.4 days). 
After adjustment, the principal factor associated with delayed surgery was adjournment in surgery 
authorization (3.7 days). EQ-5D-5L index values and the VAS score at 1 month after surgery were 
0.489 and 61.1, at 3 months were 0.613 and 65.8, and at 6 months 0.662 and 66.7 respectively. 
Mortality at 6 months of follow-up was 11% (18 patients). In conclusion, administrative authorization 
was the strongest associated factor with delayed time from hospital admission to surgery. HRQoL of 
patients with a proximal femoral fracture improved 6 months after surgery.

Trial registration: NCT04217642.

Proximal femoral fracture (PFF) is an important cause of morbidity, disability, and mortality in the elderly. 
Furthermore, it is a disease with high costs for the health system1,2. Those who suffer hip fracture usually have 
significant functional deterioration and approximately 8% of them reach prostration, especially when the surgical 
procedure is delayed3. Besides, PFF also affects mental health which is an important determinant of mortality 
risk4,5. Loss of independence by reducing mobility and functional capacity persists months after the diagnosis, 
with a significant decrease in health-related quality of life (HRQoL)6–9.

Given the demographic transition that Colombian population is experiencing, including a progressive 
increase in the elderly and a high prevalence of chronic non-communicable diseases, an increase in the inci-
dence of PFF is expected10.

Time elapsed between the diagnosis of the hip fracture and its treatment considerably affects the survival 
of these patients. It is known that every two days of surgical waiting can double the probability of dying from 
complications such as pulmonary thromboembolism, pneumonia, urinary tract infections, cardiovascular com-
plications, pressure ulcers, rejections of the osteosynthesis material, and over aggregated infection at the surgi-
cal site11. There is consensus that the time to surgery in the first 24–72 h after fracture decreases mortality and 
complications12–14. Some studies show that hip osteosynthesis performed more than 24 h after the fracture is 
associated with a higher risk of complications and costs, especially in intertrochanteric fractures with fixation14,15.
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In developing countries, it is difficult to implement the surgery in a short time. There are few Colombian 
studies reporting time from hospital admission to surgery in hip osteosynthesis. Two retrospective studies carried 
out in Bogotá found a mean time to surgery from 516 to 917 days. For patients undergoing surgery in the first 48 h, 
they found a decrease in hospital stay and a decrease in mortality at 6 months16,17. However, the causes of surgery 
delay were not studied in them. Two reviews have described various patient (medical and socioeconomic) and 
system (operating room availability) factors related to surgical delay and adverse outcomes in patients suffering 
from hip fracture18,19.

Therefore, we performed a prospective cohort study including patients with incident PFF, with the objective 
of identifying factors associated with a delay in time to surgery. In addition, to describe HRQL and all-cause 
mortality assessed during the first 6 months after surgery.

Methods
The HIP fracture in Cauca COhort (HIPCCO) study is a single center, prospective observational cohort study 
conducted in the traumatology service of the Hospital Universitario San José (HUSJ) of Popayán, Colombia 
between January 2019 and June 2021. We recruited consecutively adult patients admitted with a primary diag-
nosis of proximal femoral fracture who underwent emergency or scheduled surgery for surgical reduction of the 
fracture. Patients were excluded if they were at the end of their life, they have a cognitive impairment, limitations 
to understanding HRQoL questionnaires, or refused to participate.

HUSJ is a public hospital in a Colombian province, in the city of Popayán, attending the urban population 
(> 300,000 inhabitants) and a large rural area, including several indigenous tribes. Colombia has a mandatory 
“universal” national social insurance system including two main insurance schemes, a contributory one financed 
by payroll contributions and a subsidized scheme for the poorest population by general taxation. Membership 
in the health system is done through health-promoting entities.

Outcomes data were obtained through personal interviews with patients or by telephone (after hospital dis-
charge) and a detailed review of hospital medical records by using a case report form. We collected administrative 
information, socio-demographic patients’ characteristics, co-morbidities, current and regular treatments. As 
part of the outcomes under assessment: HRQoL variables (EuroQol-5D-5L), days from fracture to admission, 
days of hospitalization, time to surgery, functional ambulation capacity and medical and surgical complications 
(including mortality).

The Charlson Comorbidity Index (CCI) was used as a method to quantify the severity of chronic diseases 
and predicts 10 years mortality20. The American Society of Anesthesiologists (ASA) classification system was 
used to assess perioperative risk21.

Sources of delay time to surgery were classified into two large groups: medical and administrative reasons. 
Medical reasons were decompensated baseline comorbidities (which needed to stabilize) or that added together 
gave a high ICC. Medical events generated during admission that required urgent treatment including urinary 
infection, pneumonia, etc., evaluations with other medical-surgical specialties or the requirement of comple-
mentary test. Considered administrative reasons were availability of osteosynthesis material, authorization by 
the health-promoting entities to perform the surgery, or the scheduling of the surgical shift.

To ascertain the HRQoL status, participants were interviewed six times during follow-up: At hospital admis-
sion, at the surgery day, at hospital discharge, one month, third month and six months after hospital discharge. 
HRQoL was assessed using the EuroQol-5D-5L questionnaire. Essentially it consists of 2 parts: the EQ-5D 
descriptive system and the EQ visual analogue scale (EQ-VAS)22. The EuroQol-5D-5L is a descriptive system 
with five domains (mobility, self-care, regular activities, pain/discomfort, and anxiety/depression) divided into 
five levels of severity: no problems, some problems, moderate problems, extreme problems, or unable (labeled 
1–5; where 1 indicates that there is no problem and 5 unable). Each heath status description can be expressed 
into a summary index score based on cultural and national differences. This index score ranges from -0.654 to 
1, in which 0 represents death, 1 represents full health and < 0 represents a health state considered worse than 
death22. We used the published index values of the United States population for calculating the EuroQol-5D-5L 
index values of the patients of the study23. The EQ-VAS records the patient’s self-rated health on a 20-cm vertical 
visual analogue scale evaluating the overall health status from 0—the worst—to 100—the best.

All patients included in the study received standard clinical practice. Written informed consent was required 
to participate in the study. The study was performed in accordance with the guidelines of the Declaration of 
Helsinki and were approved by the Research Ethics Committee of the Hospital Universitario San José Popayán 
(Record Number 8 Dec 14th, 2018). The study protocol was registered at Clinicaltrials.gov (NCT04217642). To 
enhance the completeness of this report we followed the STrengthening the Reporting of OBservational studies 
in Epidemiology STROBE checklist for cohort studies24.

We calculated proportions for categorical variables and mean (with standard deviation) (SD) or median 
(with interquartile range (IQR)) for the distribution of continuous variables. For comparisons between variables 
a student t test or a chisquare test were used depending on the quantitative or categorical values. Considering 
the perspective of gender (e.g. the incidence of osteoporosis and the tolerance to pain is higher in women than 
men), we stratified the analysis by sex to identify differences in the time from hospital admission to surgery, 
quality of life and mortality.

For explaining reasons of delay from admission to surgery, we performed a bivariate analysis. We consid-
ered potential patients-dependent (medical reasons) factors of delay such as: sex, age, request of an additional 
preoperative test, request for additional medical specialties assessment, Charlson comorbidity index, medical 
events generated during admission and decompensated basal pathology. Also, we considered potential patients-
independent (administrative reasons) factors of delay such as: influence of insurance regime, osteosynthesis 
material non-availability, delay in the authorization of surgery and operating room scheduling delay.
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We included the significant and clinically relevant factors identified (p < 0.05), in a multiple linear regression 
model by forward stepwise selection evaluating the fit of the model with the coefficient of determination (R2) 
to determine the increase in surgical delay time for each variable. We calculated the coefficients and their 95% 
confidence intervals (95% CI).

Mortality was reported as a cumulative incidence proportion. To identify the effect of sex on the rate of occur-
rence of mortality, a Cox regression model was built with the variables delay time and sex, obtaining the Hazard 
values Ratio with 95% CI. Survival was calculated from the time of hospital admission to 6 months after surgery 
by sex. The survival differences were calculated by Kaplan–Meier method using the Log rank test.

For the repeated measures of the EQ-5D-5L and EQ-VAS scores, two-way analysis of variance (ANOVA) 
was performed. The factors were group (women, men) and the evolution of the EQ-5D-5L and EQ-VAS scores 
pre-surgery, just after surgery, 30 days, 3 months and 6 months post-surgery. The ANOVA were undertaken by 
the Generalized Linear Models (GLM) procedure.

For all comparisons, we considered a p-value less than 0.05 statistically significant. Software used for data 
analysis included R Statistics (V.4.2.0) and IBM-SPSS (V.25).

Results
We screened two hundred and six patients admitted to the hospital for proximal femoral fracture during the 
30 months of recruitment. Of these, seven patients (3.4%) refused to participate in the study, six (2.9%) received 
conservative treatment without surgery, three died before they could be operated on (3%) and 27 (13.1%) met 
one of the exclusion criteria. Finally, 163 patients were included (Fig. 1).

Mean age of the study participants was 78.9 years (SD ± 15.1 years); most patients were women (60.1%), 
Charlson’s Comorbidity Index at the time of surgery was 4.6 (SD ± 1.9) and 52.8% of patients were classified 
with stage II ASA (Table 1).

Most of the patients (96.9%) suffered a trochanteric fracture, compared to 3.1% who suffered a neck fracture, 
76.1% reported falling from their own height and six patients suffered multiple traumatic injuries. Fracture 
reduction by intramedullary nail was the most common type of surgical procedure (63.8%). Most of the patients 
received spinal anesthesia (98%). A complication related to anesthesia was hypotension (24.5%) (Table 2).

We found significant differences related to a higher BMI in women (Table 1); men presented a higher num-
ber of high energy trauma, prosthetic replacements, hypotension related to anesthesia (Table 2), and mortality.

One hundred and twenty-four patients (76.1%) presented some postoperative adverse events and conse-
quently, 45 of these patients had their hospital stay prolonged (36.3%). The most frequent complication was 

Figure 1.   Selection process and mortality of patients with proximal femoral fracture diagnosis.
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anemia (54%), followed by poor pain control (42.3%) and fluid and electrolyte disorder (20.9%). The total length 
of hospital stay was 13.5 days (10.4 days) (median 11.0 days, IQR = 7–15) and postoperative adverse events had 
a median duration of 2 days (IQR = 2–4) (Supplementary Table 1).

Time from hospital admission to surgery.  Mean time from hospital admission to surgery (delay time) 
was 8.3 days (4.9 days) (median 7 days, IQR = 5–10). In addition, mean time from fracture to hospital admis-

Table 1.   Sociodemographic and clinical characteristics of patients at admission. ASA American Society of 
Anesthesiologists physical status, BMI Body Mass Index.

Variables Total (n = 163) Female (n = 98) Male (n = 65) p

Age (years)

 Median (IQR) 82 (75–88) 82.5 (76–88) 82.0 (70–88)
0.271

 Mean (SD) 78.9 (15.1) 81.4 (9.1) 75.3 (20.7)

 Urban Origin, n (%) 105 (64.4) 65 (66.3) 40 (61.5) 0.532

Health care insurance regime, n (%)

 Subsidized 68 (41.7) 38 (38.8) 30 (46.2)
0.350

 Contributive 95 (58.3) 60 (61.2) 35 (53.8)

ASA, n (%)

 II 86 (52.8) 50 (51) 36 (55.4)

0.379 III 76 (46.6) 48 (49) 28 (43.1)

 IV 1 (0.6) 0 (0) 1 (1.5)

 BMI; Mean (SD) 24.7 (3.9) 25.5 (4.1) 23.5 (3.4) 0.025

Comorbidities, n (%)

 Cardiovascular 93 (57.1) 55 (56.1) 38 (58.5) 0.768

 Endocrines 43 (26.4) 22 (22.4) 21 (32.3) 0.162

 Neurologic 37 (22.7) 26 (26.5) 11 (16.9) 0.152

 Musculoskeletal 30 (18.4) 13 (13.3) 17 (26.2) 0.038

 Respiratory 18 (11.0) 8 (8.2) 10 (15.4) 0.150

 Hematologic 4 (2.5) 0 (0) 4 (6.2) 0.013

 None reported 32 (19.6) 20 (20.4) 12 (18.5) 0.759

 Other 29 (17.8) 17 (17.3) 12 (18.5) 0.855

 Charlson comorbidity index before surgery; Mean (SD) 4.6 (1.9) 4.4 (1.9) 4.9 (1.9) 0.316

Table 2.   Clinical and surgical description of the fracture.

Variables
Total (n = 163)
n (%)

Female (n = 98)
n (%)

Male (n = 65)
n (%) p

Fracture mechanism

 Low energy trauma 124 (76.1) 84 (85.7) 40 (61.5) 0.004

 High energy trauma 39 (23.9) 14 (14.3) 25 (38.5)

Type of fracture

 Trochanter (extracapsular and extraarticular) 158 (96.9) 93 (94.9) 65 (100) 0.075

 Neck (intracapsular and extra-articular) 5 (3.1) 5 (5.1) 0

Type of surgical intervention

 Intramedullary nail or osteosynthesis 137 (84.1) 86 (87.8) 51 (78.5) 0.028

 Partial hip replacement 16 (9.8) 10 (10.2) 6 (9.2)

 Total hip replacement 10 (6.1) 2 (2.0) 8 (12.3)

Surgical complication

 Bleeding 11 (6.7) 6 (6.1) 5 (7.7) 0.696

Type of anesthesia

 General 3 (1.8) 2 (2.0) 1 (1.5) 0.008

 Spinal 160 (98.2) 96 (98.0) 64 (98.5)

Anesthesia complication

 Hypotension 40 (24.5) 16 (16.3) 24 (36.9) 0.003
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sion was 3.5 days (9.4 days) (median 1 day, IQR = 0.2–3). The total mean time between fracture and surgery was 
11.8 days (10.5 days) (median 9 days, IQR = 6–14 days).

Administrative reasons were described as the main reasons to increase delay time and they were present in 159 
patients (97.5%), including osteosynthesis material non-availability in 137 patients (84%), and operating room 
scheduling delay in 133 (81.6%). In addition, the request for an additional preoperative analysis (109 patients, 
66.9%), and for an additional medical specialty consultation in 108 (66.3%) were found as the main patient-
related medical reasons of delay. Patients with medical adverse events generated during admission compared to 
patients who did not present them had a longer delay time (10.8 vs. 7.5 days, mean difference − 3.3 days, 95% CI 
− 5.6 and 0.11, p = 0.051). After adjusting for covariates, the delay time was associated with the adjournment in 
the authorization of surgery and the medical events generated during admission (3.67 and 3.21 days more, respec-
tively) (Table 3). The same causes and with the same relevance influenced hospital stay (Supplementary Table 2).

Mortality.  Mortality at 1 month, 3 months, and 6 months of follow-up was 2.5%, 7.4%, and 11% respectively, 
being in men 16.9% and women 7.1%.

Likewise, when evaluating the effect of the surgical delay time on mortality, we found that for each day of 
delay in addition to the mean of our population (8 days), the risk of instantaneous death increased by 9.7% 
(HR = 1.097, 95% CI 1.035–1.164, p = 0.002). Survival curve was better for women than men (p = 0.045) (Fig. 2).

Health‑related quality of life.  EQ-5D-5L index values increased in comparison with preoperative assess-
ment at 30 days’ follow-up to 0.504 (0.221), at 3 months of follow-up to 0.624 ± (0.199) and at 6 months of follow-
up to 0.668 (0.211). EQ-VAS values increased from 62.2 (18.2) at 30 days’ follow-up to 66.5 (18.7) at 3 months 
of follow-up and 67.6 (21.1) at 6 months of follow-up (Supplementary Table 3). There was an improvement in 
the evolution by time for both, EQ-5D index score and EQ-5D VAS assessment, p < 0.001; but there were no dif-
ferences between the sexes (p = 0.429 and p = 0.853, respectively). Figure 3 shows trends in the mean index for 
EQ-VAS and EQ-5D-5L by sex during 6 months follow-up.

Discussion
The mean surgical delay from hospital admission was 8.3 days and, from the moment of the fracture to surgery, 
11.8 days. This time to surgery exceeds by and large, those recommended by different clinical practice guidelines 
and studies that have assessed the effect of time on the prognosis of patients with PFF25–27. Three days, patients 
delayed their visit to the hospital. This could be explained by the patient’s decision adjournment their visit to the 
hospital28,29, by the geographic location that limits their access to health care, or because they are referred from 
other hospitals to a reference center for definitive treatment17,28,30,31. Once admitted to the hospital, main reason 
for the surgical delay was administrative such as the authorization of the surgery; second cause was medical 
issues such as performing additional pre-surgical examinations. In contrast, in other study, stabilizing an existing 
disease has been the main reason for the delay32. Administrative causes of delay to surgery has been associated 
with a higher risk of complications and mortality at one year when compared with delay due to medical reasons32.

These two large groups (medical and administrative factors) related to the delay, correspond to those identified 
by two reviews that highlight the socioeconomic level, the stabilization of comorbidities and the availability of 
the operating room as the main reasons for proximal fracture surgery of the proximal femur fracture to 48 h18,19. 
However, the evidence is variable, few studies report the same events or measures them in a homogeneous way, 
which limits proposing targeted actions to intervene in this problem. In this sense, a study in the United Kingdom 

Table 3.   Factors influencing delayed surgery.

β EE p value β Lower limit CI95% β Upper limit CI95%

Bivariant model

 Age − 0.003 0.026 0.908 − 0.053 0.048

 Sex female 1.834 0.772 0.019 0.309 3.359

 Subsidized insurance regime 1.181 0.775 0.129 − 0.348 2.711

 Osteosynthesis material non-availability 0.885 1.048 0.400 − 1.185 2.955

 Request of additional preoperative test 2.388 0.795 0.003 0.818 3.959

 Charlson index 0.198 0.204 0.333 − 0.205 0.601

 Operating room scheduling delay 0.019 0.993 0.985 − 1.941 1.979

 Request of additional medical specialties assessment 2.429 0.791 0.002 0.868 3.991

 Delay in authorization of surgery 3.271 0.881 0.000 1.531 5.012

 Decompensated basal pathology 2.425 0.987 0.015 0.475 4.375

 Medical events generated during admission 3.247 1.096 0.004 1.082 5.412

Final model*

 Delay in authorization of surgery 3.674 0.822 0.000 2.051 5.297

 Medical events generated during admission 3.214 1.010 0.002 1.220 5.208

 Request of additional medical specialties assessment 2.369 0.730 0.001 0.928 3.810

 Decompensated basal pathology 2.037 0.897 0.025 0.265 3.809
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that identified access to the operating room as the leading cause of surgical delay reported that implementing 
an economic incentive to hospitals resulted in additional operating rooms and rethinking the prioritization of 
surgical shifts33.The hospital stay in our study was around 13 days, longer than the reported in Europe3,12 with 
hospitalizations close to 10 days; but they were similar to the results reported in another Colombian study and 
United Kingdom3,17,28. Surgical delay possibly strongly influenced the hospital stay.

Included population has a demographic distribution similar to other studies, predominantly women and 
adults with a mean age of eighty years old3,5,11,12,17. Likewise, with age, the number of previous diseases increases 

Figure 2.   Survival analysis of patients by sex.
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and in consequence the surgical risk, factors that have influenced the time to surgery and mortality in our study. 
Cardiovascular and endocrine diseases were the main pre-existing pathologies in the patients included in our 
cohort, in agreement with other studies carried out in various countries12,14,16,28,34; this condition probably affects 
the need for more time for medical optimization before surgery35. The mean Charlson comorbidity index of 
the patients was 4.6, which estimates a survival of less than 50% at 10 years20, similar to that reported in other 
studies12. On the other hand, we found an ASA II lower than that described in most hip fracture studies, sug-
gesting differences between studies in the characteristics of the population included3,12,17,35,36.

Figure 3.   EQ-5D index score and EQ-5D VAS assessment at different follow-up times.
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Most patients suffered an intertrochanteric fracture when other studies have shown that subcapital fractures 
increase progressively with age37. The patients were treated with intramedullary osteosynthesis (> 80%) consist-
ent with the type of fracture. The use of the spinal anesthesia was higher than in other cohort studies3,12,36 and it 
could be due to the variability in clinical practice given the lack of consensus to recommend one technique over 
the other regarding complications25,37. In the included patients the most frequent intraoperative complication was 
hypotension, which is a common side effect of spinal anesthesia and it occurs in 16–33% of cases38. In previous 
studies hypotension has been associated with significant increases of postoperative mortality25.

However, mortality at 1 month was next to 3%, comparable with other studies12, but lower than that reported 
in Europe and another Colombian study3,17,36. At 6 months of follow-up, the cumulative mortality was 11%, a 
result included in the range from 7 to 25% reported by other studies16,17.

Delay in surgical time have been described as predictors of mortality26,27,39. In our study, as most surgeries 
were delayed, we could not analyze the effects of it on mortality.

When evaluating the HRQoL, a significant improvement with respect to the pre-surgical state was found 
both in the EQ-5D-5L index and in the VAS at 1 month at 3 and 6 months; these estimates are greater to those 
described in Spain and Thailand5,11,12. Higher HRQoL estimates reported could be explained by the baseline 
conditions of the patients, such as a lower ASA, do not being institutionalized or have not presenting dementia, 
compared with the results of other authors4,6,8. In agreement with various studies, the greatest change in qual-
ity of life occurred in the first 3 months after surgery and thereafter the improvement was not remarkable4,6,8.

There were no differences between sexes in age, type of fracture and quality of life during the follow-up period, 
although the causes of the fracture differed between them, possibly related to the overweight and the presence of 
osteoporosis, secondary to hormonal suppression in menopause that makes women more susceptible to fractures 
despite having low-energy trauma38–40. Mortality was higher in men than in women and could be explained by 
the fact that men received more hip replacements and developed more postoperative complications36,39,41,42.

Colombia is one of the countries with the longest delays in carrying out a procedure42,43. Furthermore, rural 
predominance of patients, distant from the levels of care, the use of traditional medicine and low levels of school-
ing can influence the time to consultation with medical services29. For the above, an intervention by government 
entities is essential to modify these notable delays. In addition, other measures should be implemented such 
as an improvement in infrastructure adapted to the needs of the population, a rapid referral of rural patients, 
adequate supplies, hospital beds, critical care units, operating rooms, and sufficient human talent in health to 
provide early, comprehensive, and good quality care for patients with hip fractures.

The HIPCCO is the first prospective study in Colombia to analyze surgical delay factors and their impact on 
the quality of life of patients with PFF and one of the few prospective cohorts with follow-up of patients with 
proximal femur fractures carried out in middle-income countries. Being data collection prospective collected, 
the information bias was avoided. In addition, the quality of life of the patients was evaluated using the validated 
EQ-5D-5L instrument3.

As limitations of our study, it was unicentric, from a region with a low population density. Selection bias 
could be incurred because were included patients undergoing surgery but not patients who received conserva-
tive management for femoral fracture. Like-wise, not registering the quality of life prior to the fracture at the 
time of admission to the hospital, did not allow evaluating the postsurgical results with the pre-fracture state 
of the patient. On the other hand, given that there are very limited data on Colombian HRQoL that make it 
difficult to compare these results at the local level, US utilities have been used in accordance with EuroQol 
recommendations44–48.

Work should be done in middle-income countries such as Colombia, to improve patient access to hospital 
care and reduce administrative factors that delay hip surgery, which is a modifiable risk factor for mortality and 
complications in this group of patients. Despite this, results obtained in this cohort reflect low mortality and a 
level of HRQoL comparable with studies in other latitudes.

Data availability
Explaining the reasons for the requirement, data and materials of the study will be available contacting with 
authors.
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