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Variation in the quality of hip fracture care by day and time of presentation: a nationwide 

prospective cohort study from the National Hip Fracture Database for England, Wales and 

Northern Ireland 

 

ABSTRACT  

OBJECTIVE 

To describe how the quality of care offered to patients with hip fracture varies with the day 

and day of their presentation. 

 

DESIGN 

Population-based cohort study using the National Hip Fracture Database (NHFD). 

 

SETTING 

All hospitals in England, Wales and Northern Ireland. 

 

PARTICIPANTS 

Patients aged 60 years and over with a hip fracture in 2017. 

 

MAIN OUTCOME MEASURES 

Provision of prompt surgery (surgery within 36 hours of presentation) was examined, using 

multivariable logistic regression with generalized estimating equations to derive adjusted risk 

ratios (RR) for 21 eight-hour time periods across the week. 

 

RESULTS 
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We studied 68,977 patients from 177 hospitals. Patients presenting on Fridays and Saturdays 

during 16:00-23:59 were significantly less likely to receive prompt surgery compared with 

patients presenting on other days (Friday during 16:00-23:59 risk ratio (RR)=0.83, 95% 

CI=0.80-0.85; Saturday during 16:00-23:59 RR=0.81, CI=0.78-0.85). Patients presenting 

overnight between 00:00-07:59, except on Saturdays, were significantly more likely to receive 

surgery within 36 hours (RR>1.07). 

 

CONCLUSIONS 

The provision of prompt hip fracture surgery variation was complex, with evidence of both an 

“evening” and a “weekend” effect. Investigation of weekly variation in hip fracture care is 

required to help implement strategies to reduce the variation in care quality throughout the 

entire week. 
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Introduction 

Numerous studies of the “weekend effect” have suggested that patients receive poorer 

quality care and may have worse outcomes if they are admitted at weekends and/or outside 

routine working hours.1-5 These studies have led to substantial changes in how weekend 

healthcare is delivered,6,7 though this may be premature given the lack of understanding 

about why weekend admission might have poorer outcomes.8 

 

Work describing a nationwide registry study of acute stroke patients observed complex 

variation in the quality of care provided across the week, suggesting that the “weekend 

effect” is an oversimplification of the true problem.9 A key issue is that for many conditions 

the patients who present as emergencies at the weekend may be very different from those 

who are able to wait, or who are admitted semi-electively during the week. 

 

Hip fracture avoids this problem and is an ideal condition with which to examine the 

“weekend effect”. It is common; an incidence of around one in a thousand means that 70,000 

people present in the United Kingdom each year, at a cost to National Health Service and 

social care of over £1 billion.10,11  Patients require emergency hospital admission for trauma, 

almost all receive surgery within a few days, and mortality is substantial within a frail and 

elderly group of people.  

 

The national clinical audit of hip fractures was established in England and Wales in 2007 with 

the aim of improving outcomes. The programme included a National Hip Fracture Database 

(NHFD) in England, Wales and Northern Ireland, which promotes high quality care as defined 

in national guidance.12 In 2010, the NHFD was the basis for a pay-for-performance initiative, 
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called the ‘Best Practice Tariff’ (BPT). The BPT scheme pays hospitals a supplement of £1,335 

per patient whose care satisfied six clinical standards, such as surgery within 36 hours of 

presentation, as this is known to improve outcome.12,14-16 The success of this means that this 

national clinical audit has presided over a reduction in 30-day mortality for hip fracture 

patients from 10.9% when it was established in 2007, to just 6.1% in 2016.10,17,18 This is despite 

patient case-mix getting progressively worse over time. 

 

We used NHFD data to define how patients’ chances of receiving prompt hip fracture surgery 

varied across the hours of the day and days of the week. 

 

Methods 

Study design and data sources 

We performed an analysis of prospectively collected NHFD data. The NHFD was established 

in 2007 and captures more than 97% of all hip fractures in people aged 60 years and above, 

in England, Wales and Northern Ireland.10 Data are collected on patient characteristics 

including the type of fracture, the surgery performed, details of the care they receive, and 

outcomes which include 30-day mortality. These data are collected by the staff who provide 

care to hip fracture patients locally and are used to assess each hospital’s performance against 

established evidence-based quality performance indicators, including time from first 

presentation to operation (surgery within 36 hours).  

 

Participants and procedures 



 

5 
 

We studied an anonymised extract of data for all 70,573 patients who presented at one of 

177 hospitals in England, Wales and Northern Ireland between 1st January 2017 and 31st 

December 2017. The NHFD collects precise data on their operation. Only a very small number 

of patients were excluded as their date and time of their presentation (n=6) or of their 

operation were not available (n=1,590). 

 

The primary exposure of interest is the day and time of patient presentation. A number of key 

performance indicators have been defined for hip fracture11 but in this study the outcome of 

interest was whether a patient received prompt hip fracture surgery (an operation starting 

within 36 hours of presentation). This is an important indicator of care quality derived from 

national guidelines, against which hospitals are formally assessed.12,13 

 

Covariates chosen a-priori to control for as potential confounding factors19 included: patient 

age; sex; location from which the patient was admitted (‘own home or sheltered housing’ or 

‘not their own home’); pre-injury mobility (‘freely mobile without aids’, ‘mobile outdoors with 

1 aid or 2 aids or 1 frame’ and ‘some indoor mobility or no functional mobility’); fracture type 

(intracapsular, intertrochanteric, and subtrochanteric); type of surgery performed; and 

American Society of Anaesthesiologists (ASA) grade. The ASA grade ranges from 1 (healthy 

patient) to 5 (moribund patient not expected to live for more than 24 hours with or without 

surgery).20 

 

The type of hip fracture that a patient has will influence the type of surgery that they receive 

such as a partial or total hip replacements, or fixation with plates screws and rods. This may 

influence time to surgery based on availability of suitably experienced hip surgeons to 
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perform different types of operations. Although fracture type and type of surgery are 

associated with each other, the association is not strong enough to lead to collinearity. There 

is variation between surgeons and units such that all types of operations have been used for 

all types of fractures, even if some of these are in smaller numbers. 

 

Statistical analysis 

Descriptive statistics were used to summarise the epidemiology of hip fractures by day and 

time of presentation, and relevant patient and surgical factors.  

 

Analyses were performed according to the day and time of patient presentation. The effect 

of time on the outcome of ‘receiving surgery within 36 hours’ was found to be non-linear. 

Hence, we were not able to treat time as a continuous variable in the model. Time was 

categorised into 3 eight-hour intervals (08:00-15:59, 16:00-23:59 and 00:00-07:59,) for each 

day of the week. This provided 21 different categories over the whole week. These time 

periods were chosen based on clinical relevance relating to when patients present and receive 

surgery.  

 

A generalised linear model was used to assess the effect of the 21 eight-hour periods of the 

week, and the other covariates (described above) on the risk of patients receiving surgery 

within 36 hours of admission. All predictors were assessed in univariable models, and then an 

analysis was conducted using a generalised linear model with a binomial error structure and 

log link function (log-logistic model) in order to estimate the relative risk ratio and risk 

difference using an identity link function. The model accounted for clustering by hospital with 
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generalised estimating equations (GEE) using a population average approach.21 All analyses 

were conducted using Stata Version 14.2 (StataCorp LLC, College Station, Texas).  

 

Patient and public involvement 

Patients and members of the public were not directly involved in the design of this research 

project, but a Patient Panel managed by the Royal Osteoporosis Society advises on the 

approach taken by the NHFD and other projects within the Falls and Fragility Fracture Audit 

Programme at the Royal College of Physicians. 

 

Results 

There were 68,977 hip fracture patients eligible for inclusion (Table 1). The mean age was 

82.7 (range 60 to 109) years, and 48,798 (71%) were women. The percentage of patients 

presenting each day nationally was similar (14% or 15% each day) during Monday to Saturday, 

but slightly fewer were admitted on a Sunday (13%). Most presented during the day (42% 

during 08:00-15:59 and 41% during 16:00-23:59), with the remainder admitted overnight 

(16% during 00:00-07:59). 

 

The mean time between presentation and surgery was 34.0 (SD=41.6) hours (Table 1). The 

median was 24.4 hours, the 25th centile was 18.6, the 75th centile was 40.3, the 90th centile 

was 60 and the 95th centile was 160.1. Overall, 70% (n=48,441) of all patients received surgery 

within 36 hours. The overall percentage of patients receiving prompt surgery nationally 

ranged from 60% to 80% depending on the specific day and time of the week. Fewer patients 

received prompt surgery if they presented on a Friday (67%) or Saturday (65%) compared 

with other days of the week (72%). Fewer patients received prompt surgery if they presented 
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in the evening between 16:00-23:59 (66%) compared with being admitted during the day 

between 08:00-15:59 (71%) or overnight between 00:00-07:59 (78%).  

 

A generalised linear model, which accounted for clustering by hospital, involving all covariates 

based on 67,048 hip fractures with complete data available demonstrated that both day and 

time of presentation affected the time to surgery (Table 2). Patients presenting on Fridays 

and Saturdays during 16:00-23:59 were significantly less likely to receive prompt surgery 

compared with patients presenting at other days and times (Friday during 16:00-23:59 risk 

ratio (RR)=0.83, 95% CI=0.80-0.85; Saturday during 16:00-23:59 RR=0.81, CI=0.78-0.85). In 

absolute terms, this is equivalent to a risk difference of approximately 13-14% compared to 

Thursday daytime (Friday during 16:00-23:59 risk difference (RD)=-0.132, 95% CI=-0.15- -0.11; 

Saturday during 16:00-23:59 RD=-0.141, CI=-0.17- -0.11). The number needed to treat is eight, 

which means that one additional person does not receive prompt surgery for every eight 

patients that present on Friday or Saturday evening. Patients presenting overnight between 

00:00-07:59, except on Saturdays, were significantly more likely to receive surgery within 36 

hours (RR>1.07).  

 

Factors associated with a lower likelihood of prompt surgery were male sex, age under 80 

years, ASA grades 4 and 5, patients who were not freely mobile without aids, and those 

undergoing total hip replacement (Table 2). 

 

Discussion  

There were complex patterns in healthcare quality across the week, with evidence of both an 

“evening effect” (16:00-23:59) and “weekend effect” (Friday and Saturday) on performance.  
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The reasons for this temporal variation are likely to be multifactorial and our findings suggest 

that current attempts to increase weekend services and staffing will not fully address 

variation in quality of healthcare for hip fracture patients.  

 

Our confirmation of this temporal variation in care quality at a national level, would suggest 

that care quality in other acute medical and surgical conditions should be investigated in a 

similar fashion. 

 

We also observed other factors which influenced this care quality indicator. Patients were 

less likely to receive hip fracture surgery within 36 hours of presentation if they were sicker 

(ASA grades 4 and 5) and frailer (not freely mobile without aids). This is not unsurprising as 

such patients often need more pre-operative care and optimisation before they are 

considered suitable to undergo major surgery. Total hip replacement is generally performed 

in younger patients with intracapsular fractures and is offered as an alternative to 

hemiarthroplasty.22 However, this is more technically demanding to perform than the other 

types of hip fracture surgery, and as such there have been substantial variations in its use 

across the country in eligible patients.23 When total hip replacement is offered, the 

requirement of appropriate surgical expertise can result in delays before performing surgery. 

Therefore, this may explain our findings that both age under 80 years and patients undergoing 

total hip replacement were less likely to receive timely surgery. 

 

Strengths and weaknesses 
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This study includes nearly every patient presenting with hip fracture in England, Wales, and 

Northern Ireland. We have used analytical methods to model temporal variation in healthcare 

quality in hip fracture patients by the day and time of the week that accounted for clustering 

by hospital. Since the NHFD was designed to capture relevant covariates for the hip fracture 

population, we were able to make appropriate adjustments in these analyses.  

 

Time to theatre is a key indicator of care quality for hip fracture surgery, but individual 

hospitals may perform differently for other indicators of care quality, such as prompt post-

operative mobilisation. Future work will explore these other indicators. Missing data for some 

variables may have influenced the findings, but the proportion of missing data were small (2% 

or less). Our statistical models were adjusted for important covariates relevant to the hip 

fracture population, but we were unable to adjust for other potentially important variables 

(like specific medical comorbidities) or unknown confounders.  

 

Comparison with other studies 

Many studies have suggested that patients admitted at weekends and/or outside of routine 

working hours receive poorer quality healthcare.1-5,24-27 However, these analyses have often 

simplified the problem by directly comparing weekday with weekend care, or normal working 

hours with out-of-hours. This makes comparison and interpretation of the literature difficult. 

Studies with more sophisticated methodology have demonstrated temporal patterns of care 

quality across both the day of the week and time in acute stroke patients,9 all hospital 

inpatients,28 and in obstetrics.29 
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Hip fracture care is a better test of the weekend effect since similar patients will present 

across the week, unlike other conditions for which patients may be admitted semi-electively 

or for investigation during the working week, and only as an emergency at the weekend.  

 

Studies have shown that compared with weekday admissions, patients presenting with hip 

fracture at weekends have higher mortality30 and longer delays to surgery.31 Furthermore, 

there is evidence of increased mortality in hip fracture patients having surgery on a Sunday.15 

A study from the Netherlands found no weekend effect in outcomes when simply comparing 

patients presenting during the week with those presenting at the weekend.32 However to our 

knowledge there are no studies assessing the temporal variation in this care quality indicator 

across both the day and time of the week. 

 

The “evening effect” and “weekend effect” on care quality observed in our study was similar 

to that previously reported in the acute stroke population, with patients admitted overnight 

and at the weekend less likely to receive timely thrombolysis.9 Like thrombolysis, receiving 

hip fracture surgery in a timely fashion is a complex process relying on many steps in the care 

pathway to occur swiftly and effectively. These include initial assessment, diagnostic imaging, 

pre-operative optimisation, and operating theatre capacity and staff availability. Poorer 

provision of prompt surgery for patients who present in the evening or at weekends is likely 

to be related to problems with at least one of these milestones. Individual “heat maps” for 

each hospital have been published by NHFD on its website (www.nhfd.co.uk), which will allow 

local teams to understand where they are failing to provide a prompt and coordinated 

response. The presence of key decision makers, may have the greatest potential for correcting 

weaknesses at certain times during the week.9 
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Given the complex nature of hip fracture patients, it is recommended their management is 

coordinated by senior experts using a multidisciplinary approach, including orthopaedic 

surgeons, orthogeriatricians, and anaesthetists.10,12 Availability of key professionals may be 

reduced at weekends and overnight, and may contribute to poorer quality healthcare for hip 

fracture patients during these times.  

 

Potential explanations for delays in patients receiving hip fracture surgery also relate to 

theatre capacity and efficiency. The NHFD audits reasons for surgical delays, and in 2017 they 

reported that although surgical delays for clinical reasons (e.g. needing medical investigation 

and optimisation) remained stable compared with previous years, delays due to lack of 

capacity on theatre lists and list over-runs have increased from 13.2% in 2016 to 14.4% in 

2017.10 This is compounded by frequent reports of theatre lists routinely starting late, 

avoidable cancellation of individual patients, and 61% of hospitals not having a dedicated hip 

fracture operating list, meaning such cases would need to be rationed with other trauma 

operations and/or other surgical emergencies.10,23 Financial incentives may also influence 

time to theatre, as hospitals do not receive the Best Practice Tariff if surgery is performed 

after 36 hours. This includes all hospitals in Wales and Northern Ireland who are not offered 

this financial incentive. Therefore, new hip fracture admissions may be prioritised for theatre 

over patients who have already waited more than 36 hours. 

 

The NHFD annual report 2019 has shown there is substantial variation observed in time to hip 

fracture surgery between hospitals, ranging from 14% and 95%33. Our study and the work of 
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the NHFD clearly demonstrate that many hospitals are delivering good quality hip fracture 

care throughout the week. Important lessons can be learnt from better performing hospitals. 

 

The entire pathway from admission to surgery should be scrutinised and include emergency 

department care, pre-operative assessment and optimisation, and logistics around operating 

theatre capacity; as well as understanding the number and expertise of the multi-disciplinary 

healthcare team involved in the care of patients throughout the entire week.  

 

Aside from the direct performance financial incentive to perform timely surgery described 

earlier, it is clear theatre capacity and efficiency is becoming increasingly problematic.10 

Suggestions to improve this include dedicated daily hip fracture lists, extra daytime lists 

and/or lists with extended hours and formally categorising hip fracture as an emergency when 

competing with other specialties for space on emergency theatre lists. It is currently 

recommended that hip fracture surgery occurs during normal working hours by senior 

experienced staff.34 However, the evidence of higher mortality with delayed surgery,14-16 

coupled with the increasing problems with patient demand versus theatre capacity, means 

that hospitals need to examine their dedicated trauma theatre capacity and, if required, 

increase sessional availability into evenings and across weekends.  

 

Meaning of the study 

There are complex temporal variations in the quality of care provided to hip fracture patients 

on a national level. The variation highlights there are many opportunities available at all levels 

(local, regional, and national) to substantially improve the delivery and quality of care for hip 

fracture patients. 



 

14 
 

 

Unanswered questions and future research 

We recommend urgent investigation of this variation in hip fracture care to help implement 

strategies to reduce the variation in care quality thought the entire week. We suggest that 

focussing only on improving care quality at the weekend will not fully address the problems 

in health care quality during the entire week. We recommend that similar analyses are 

performed to assess the temporal variation in care quality for other acute medical and 

surgical conditions. 
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WHAT IS ALREADY KNOWN ON THIS TOPIC 

In hip fracture patients, many studies have assessed and demonstrated that prompt surgery 

(within 36 hours or less from presentation) significantly reduces patient mortality.  

The evidence regarding a true “weekend effect” in mortality following hip fracture surgery is 

contentious. Temporal variation has been investigated in this manner in other patient 

cohorts, including obstetrics and all hospital inpatients.  

A recent study in acute stroke patients observed that care quality varied across the whole 

week, and suggested that the “weekend effect” was only one of several patterns of variation 

in quality that occur in clinical practice.  

 

WHAT THIS STUDY ADDS 

We have demonstrated that the patterns in variation of healthcare quality in hip fracture 

patients were complex throughout the week, with evidence of both an “evening effect” and 

a “weekend effect”.  

 

  



 

16 
 

References 

1. Bell CM, Redelmeier DA. Mortality among patients admitted to hospitals on weekends as 

compared with weekdays. The New England journal of medicine. 2001;345(9):663-668. 

2. Freemantle N, Ray D, McNulty D, et al. Increased mortality associated with weekend hospital 

admission: a case for expanded seven day services? BMJ (Clinical research ed). 

2015;351:h4596. 

3. Freemantle N, Richardson M, Wood J, et al. Weekend hospitalization and additional risk of 

death: an analysis of inpatient data. Journal of the Royal Society of Medicine. 2012;105(2):74-

84. 

4. Ruiz M, Bottle A, Aylin PP. The Global Comparators project: international comparison of 30-

day in-hospital mortality by day of the week. BMJ quality & safety. 2015;24(8):492-504. 

5. Sorita A, Ahmed A, Starr SR, et al. Off-hour presentation and outcomes in patients with acute 

myocardial infarction: systematic review and meta-analysis. BMJ (Clinical research ed). 

2014;348:f7393. 

6. Department of Health. 7-day NHS services: a factsheet. 

7. NHS England. Everyone counts: planning for patients 2013/14. 

8. Lilford RJ, Chen YF. The ubiquitous weekend effect: moving past proving it exists to clarifying 

what causes it. BMJ quality & safety. 2015;24(8):480-482. 

9. Bray BD, Cloud GC, James MA, et al. Weekly variation in health-care quality by day and time 

of admission: a nationwide, registry-based, prospective cohort study of acute stroke care. 

Lancet (London, England). 2016;388(10040):170-177. 

10. The National Hip Fracture Database Annual Report. 2018. 

11. Centers for Disease Control and Prevention. Hip Fractures Among Older Adults. 2016. 

12. National Institute for Health and Care Excellence. Hip fracture: the management of hip 

fracture in adults. NICE clinical guideline 124. 2011. 

13. Department of Health. Payment by Results Guidance for 2013-14. 



 

17 
 

14. Pincus D, Ravi B, Wasserstein D, et al. Association Between Wait Time and 30-Day Mortality 

in Adults Undergoing Hip Fracture Surgery. Jama. 2017;318(20):1994-2003. 

15. Sayers A, Whitehouse MR, Berstock JR, Harding KA, Kelly MB, Chesser TJ. The association 

between the day of the week of milestones in the care pathway of patients with hip fracture 

and 30-day mortality: findings from a prospective national registry - The National Hip Fracture 

Database of England and Wales. BMC medicine. 2017;15(1):62. 

16. Simunovic N, Devereaux PJ, Sprague S, et al. Effect of early surgery after hip fracture on 

mortality and complications: systematic review and meta-analysis. CMAJ : Canadian Medical 

Association journal = journal de l'Association medicale canadienne. 2010;182(15):1609-1616. 

17. Neuburger J, Currie C, Wakeman R, et al. The impact of a national clinician-led audit initiative 

on care and mortality after hip fracture in England: an external evaluation using time trends 

in non-audit data. Medical care. 2015;53(8):686-691. 

18. Metcalfe D, Zogg CK, Judge A, et al. Pay for performance and hip fracture outcomes: an 

interrupted time series and difference-in-differences analysis in England and Scotland. The 

bone & joint journal. 2019;101-b(8):1015-1023. 

19. Sheehan KJ, Sobolev B, Villan Villan YF, Guy P. Patient and system factors of time to surgery 

after hip fracture: a scoping review. BMJ open. 2017;7(8):e016939. 

20. Dripps RD, Lamont A, Eckenhoff JE. The role of anesthesia in surgical mortality. Jama. 

1961;178:261-266. 

21. Kirkwood BR SJ. Essential Medical Statistics – second edition. In: Ltd OBP, ed.2016. 

22. Hopley C, Stengel D, Ekkernkamp A, Wich M. Primary total hip arthroplasty versus 

hemiarthroplasty for displaced intracapsular hip fractures in older patients: systematic 

review. BMJ (Clinical research ed). 2010;340:c2332. 

23. Perry DC, Metcalfe D, Griffin XL, Costa ML. Inequalities in use of total hip arthroplasty for hip 

fracture: population based study. BMJ (Clinical research ed). 2016;353:i2021. 



 

18 
 

24. Coumbe A, John R, Kuskowski M, Agirbasli M, McFalls EO, Adabag S. Variation of mortality 

after coronary artery bypass surgery in relation to hour, day and month of the procedure. BMC 

cardiovascular disorders. 2011;11:63. 

25. Kostis WJ, Demissie K, Marcella SW, Shao YH, Wilson AC, Moreyra AE. Weekend versus 

weekday admission and mortality from myocardial infarction. The New England journal of 

medicine. 2007;356(11):1099-1109. 

26. Magid DJ, Wang Y, Herrin J, et al. Relationship between time of day, day of week, timeliness 

of reperfusion, and in-hospital mortality for patients with acute ST-segment elevation 

myocardial infarction. Jama. 2005;294(7):803-812. 

27. Vest-Hansen B, Riis AH, Sorensen HT, Christiansen CF. Out-of-hours and weekend admissions 

to Danish medical departments: admission rates and 30-day mortality for 20 common medical 

conditions. BMJ open. 2015;5(3):e006731. 

28. Coiera E, Wang Y, Magrabi F, Concha OP, Gallego B, Runciman W. Predicting the cumulative 

risk of death during hospitalization by modeling weekend, weekday and diurnal mortality 

risks. BMC health services research. 2014;14:226. 

29. Lyndon A, Lee HC, Gay C, Gilbert WM, Gould JB, Lee KA. Effect of time of birth on maternal 

morbidity during childbirth hospitalization in California. American journal of obstetrics and 

gynecology. 2015;213(5):705.e701-711. 

30. Thomas CJ, Smith RP, Uzoigwe CE, Braybrooke JR. The weekend effect: short-term mortality 

following admission with a hip fracture. The bone & joint journal. 2014;96-b(3):373-378. 

31. Boylan MR, Riesgo AM, Paulino CB, Tejwani NC. Day of Admission is Associated With Variation 

in Geriatric Hip Fracture Care. The Journal of the American Academy of Orthopaedic Surgeons. 

2019;27(1):e33-e40. 

32. Nijland LMG, Karres J, Simons AE, Ultee JM, Kerkhoffs G, Vrouenraets BC. The weekend effect 

for hip fracture surgery. Injury. 2017;48(7):1536-1541. 

33. The National Hip Fracture Database Annual Report. 2019. 



 

19 
 

34. British Orthopaedic Association / British Geriatrics Society. Blue Book: Care of patients with 

fragility fracture. Sept 2007. 

 

  



 

20 
 

Table 1: Baseline characteristics of fragility hip fracture patients treated in England, Wales 

and Northern Ireland during 2017, as recorded in the National Hip Fracture Database 

Variables   
All 

participants 

    
 

Number  % 

    
     

68,977  100 

        

Fracture type Intracapsular 
     

40,218  58 

  Intertrochanteric 
     

24,652  36 

  Subtrochanteric 
       

3,990  6 

  Missing 
          

117  <1 

        

Day and time of 
presentation Monday 0800-1559 4,146 6 

  Monday 1600-2359 4,159 6 
  Monday 0000-0759 1,553 2 

  Tuesday 0800-1559 4,464 6 

  Tuesday 1600-2359 4,116 6 

  Tuesday 0000-0759 1,631 2 

  Wednesday 0800-1559 4,344 6 
  Wednesday 1600-2359 4,194   6 

 Wednesday 0000-0759 1,478 2 
  Thursday 0800-1559 4,481 7 

  Thursday 1600-2359 4,320 6 

 Thursday 0000-0759 1,646   2 
 Friday 0800-1559 4,327 6 

 Friday 1600-2359 4,147 6 
 Friday 0000-0759 1,559 2 

 Saturday 0800-1559 3,804 6 

 Saturday 1600-2359 3,910 6 
 Saturday 0000-0759 1,628 2 

 Sunday 0800-1559 3,671 5 
 Sunday 1600-2359 3,740 5 

 Sunday 0000-0759 1,659 2 

    
Operation type Hemiarthroplasty  30,221  44 
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  Total Hip Replacement 
       

5,424  8 

  
Internal fixation - cannulated 
screws 

       
2,003  3 

  
Internal fixation - 
intramedullary nail 

       
9,409  14 

  
Internal fixation - sliding hip 
screw 

     
21,740  32 

  Other / missing 
          

180  <1 

        

Sex Female 
     

48,798  71 

  Male 
     

20,179  29 

        

Age groups 60-69 years 
       

6,243  9 

  70-79 years 
     

15,879  23 

  80-89 years 
     

31,201  45 

  90+ years 
     

15,654  23 

        

Admitted from  Own home/sheltered housing 
     

56,331  82 

  Not from own home 
     

12,584  18 

  Missing 
            

62  <1 

        

ASA grade ASA grade 1 or 2 
     

17,230  25 

  ASA grade 3 
     

39,214  57 

  ASA grade 4 or 5 
     

11,383  17 

  Missing 
       

1,150  2 
        

Preinjury mobility Freely mobile without aids 
     

24,927  36 

  
Mobile outdoors with 1 aid or 2 
aids or 1 frame 

     
25,654  37 
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Some indoor or no functional 
mobility 

     
17,651  26 

  Missing 
          

745  1 

        

Mean time to 
surgery (hours)   

         
34.0    

        

Time to surgery Less than 36 hours 
     

48,441  70 

  More than 36 hours 
     

20,536  30 

 

   



 

23 
 

 

Table 2: The odds of patients receiving surgery within 36 hours of presentation with a fragility hip fracture during 2017 in England, Wales and 

Northern Ireland, as recorded in the National Hip Fracture Database 

 

 Variables     
Univariate models  

  

  
Multivariable model with clustering by hospital -GEE 

(n=67,048) 
  

  

   Number  %       

    
      

68,977  100 
Risk ratio 
(95% CI) P value 

Risk ratio  
(95% CI) P value 

Risk difference 
(95% CI) 

 
P value 

                    

Fracture type Intracapsular 
      

40,218  58 1.00  1.00  0  

  Intertrochanteric 
      

24,652  36 
1.07  

(1.06-1.08) <0.001 
1.03 

(1.01-1.06) 0.004 
0.024 

(0.01-0.04) 0.005 

  Subtrochanteric 
        

3,990  6 
1.01  

(0.98-1.03) 0.566 
1.01 

(1.01-1.06) 0.605 
0.005 

(-0.02—0.03) 0.658 
                    

Day and time 
of 
presentation Monday 08:00-15:59 4,146 6 

1.00  
(0.97-1.04) 0.771 

1.01 
(0.98-1.04) 0.662 

0.003 
(-0.02-0.03) 0.770 

  Monday 16:00-23:59 4,159 6 
0.93  

(0.91-0.96) <0.001 
0.94 

(0.91-0.96) <0.001 
-0.047 

(-0.07- -0.03) <0.001 

  Monday 00:00-07:59 1,553 2 1.07 <0.001 1.07 <0.001 0.053 <0.001 
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(1.04-1.10) (1.04-1.11) (0.03-0.08) 

  Tuesday 08:00-15:59 4,464 6 
1.00 

(0.97-1.02) 0.724 
1.00 

(0.98-1.03) 0.918 
0.002 

(-0.02-0.02) 0.879 

  Tuesday 16:00-23:59 4,116 6 
0.93 

(0.90-0.95) <0.001 
0.93 

(0.90-0.95) <0.001 
-0.052 

(-0.07- -0.03) <0.001 

  Tuesday 00:00-07:59 1,631 2 
1.09 

(1.06-1.13) <0.001 
1.10 

(1.07-1.14) <0.001 
0.075 

(0.05-0.10) <0.001 

  Wednesday 08:00-15:59 4,344 6 
0.99 

(0.97-1.02) 0.656 
1.00 

(0.98-1.02) 1.000 
0.000 

(-0.02-0.02) 0.968 

  Wednesday 16:00-23:59 4,194   6 
0.93 

(0.90-0.96) 
<0.001 0.93 

(0.91-0.96) <0.001 
-0.050 

(-0.07- -0.03) <0.001 

 Wednesday 00:00-07:59 1,478 2 
1.08 

(1.05-1.11) 
<0.001 1.08 

(1.05-1.12) <0.001 
0.062 

(0.04-0.09) <0.001 

 Thursday 08:00-15:59 4,481 7 1.00    0  

 Thursday 16:00-23:59 4,320 6 
0.93 

(0.90-0.95) 
<0.001 0.93 

(0.90-0.96) <0.001 
-0.051 

(-0.07- -0.03) <0.001 

 Thursday 00:00-07:59 1,646   2 
1.09  

(1.06-1.13) 
<0.001 1.10 

(1.07-1.13) <0.001 
0.075 

(0.05-0.10) <0.001 

 Friday 08:00-15:59 4,327 6 
0.94 

(0.91-0.96) 
<0.001 0.93 

(0.91-0.96) <0.001 
-0.054 

(-0.08- -0.03) <0.001 

 Friday 16:00-23:59 4,147 6 
0.83 

(0.80-0.86) 
<0.001 0.83 

(0.80-0.85) <0.001 
-0.132 

(-0.15- -0.11) <0.001 

  Friday 00:00-07:59 1,559 2 
1.07 

(1.03-1.11)  
<0.001  1.07 

(1.03-1.10) <0.001  
0.052 

(0.03-0.08)   <0.001 

 Saturday 08:00-15:59 3,804 6 
0.91 

(0.88-0.94) 
<0.001 0.91 

(0.88-0.94) <0.001  
-0.074 

(-0.10- -0.05) <0.001 

 Saturday 16:00-23:59 3,910 6 
0.82 

(0.78-0.85) 
<0.001 0.81 

(0.78-0.85) <0.001  
-0.141 

(-0.17- -0.11) <0.001 

 Saturday 00:00-07:59 1,628 2 
0.98 

(0.94-1.02) 0.370 
0.98 

(0.94-1.02) 0.296 
-0.019 

(-0.05-0.01) 0.238 
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 Sunday 08:00-15:59 3,671 5 
0.99 

(0.96-1.02) 0.628 
0.99 

(0.96-1.02) 0.493 
-0.010 

(-0.03-0.01) 0.376 

 Sunday 16:00-23:59 3,740 5 
0.94 

(0.92-0.97) <0.001 
0.94 

(0.92-0.97) 
<0.001 

 
-0.044 

(-0.06- -0.02) <0.001 

 Sunday 00:00-07:59 1,659 2 
1.04  

(1.01-1.07) 0.024 
1.03 

(1.00-1.07) 0.042 
0.025 

(0.00-0.05) 0.054 
          

Operation 
type Hemiarthroplasty 

      
30,221  44 1.00  1.00  0  

  Total hip replacement 
        

5,424  8 
0.87 

(0.85-0.90) <0.001 
0.83 

(0.80-0.86) <0.001 
-0.132 

(-0.15- -0.11) <0.001 

  
Internal fixation - 
cannulated screws 

        
2,003  3 

1.01 
(0.98-1.05) 0.395 

0.99 
(0.96—1.02) 0.411 

-0.011 
(-0.03-0.01) 0.39 

  
Internal fixation - 
intramedullary nail 

        
9,409  14 

1.01 
(0.99-1.02) 0.372 

0.98 
(0.95-1.01) 0.113 

-0.017 
(-0.04-0.00) 0.095 

  
Internal fixation - sliding 
hip screw 

      
21,740  32 

1.06 
(1.05-1.08) <0.001 

1.02 
(1.00-1.05) 0.085 

0.017 
(0.00-0.04) 0.069 

  Other / missing 
           

180  0 
0.82 

(0.71-0.94) 0.006 
0.80 

(0.70-0.92) 0.001 
-0.139 

(-0.22- -0.06) <0.001 

              

Sex Female 
      

48,798  71 1.00  1.00  0  

  Male 
      

20,179  29 
0.95 

(0.94-0.96) <0.001 
0.96 

(0.95-0.97) <0.001 
-0.028 

(-0.03- -0.02) <0.001 

              

Age groups 60-69 years 
        

6,243  9 
0.97 

(0.95-0.99) 0.004 
0.98 

(0.96-1.00) 0.119 
-0.017 

(-0.03-0.00) 0.016 

  70-79 years 
      

15,879  23 
0.98 

(0.97-0.99) <0.001 
0.98 

(0.97-1.00) 0.007 
-0.013 

(-0.02-0.00) 0.005 
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  80-89 years 
      

31,201  45 1.00  1.00  0  

  90+ years 
      

15,654  23 
1.03 

(1.01-1.04) <0.001 
1.02 

(1.01-1.04) <0.001 
0.017 

(0.01-0.03)  

              

              
Admitted 
from  

Own home/sheltered 
housing 

      
56,331  82 1.00  1.00  0  

  Not from own home 
      

12,584  18 
1.05 

(1.04-1.06) <0.001 
1.07 

(1.05-1.08) <0.001 
0.049 

(0.04-0.06) <0.001 

              

ASA grade ASA grade 1 or 2 
      

17,230  25 
1.05 

(1.04-1.07) <0.001 
1.10 

(1.09-1.11) <0.001 
0.071 

(0.06-0.08) <0.001 

  ASA grade 3 
      

39,214  57 1.00  1.00  0  

  ASA grade 4 or 5 
      

11,383  17 
0.86 

(0.84-0.88) <0.001 
0.84 

(0.83-0.86) <0.001 
-0.117 

(-0.13- -0.11) <0.001 

              
Preinjury 
mobility 

Freely mobile without 
aids 

      
24,927  36 1.00  1.00  0  

  
Mobile outdoors with 1 
aid or 2 aids or 1 frame 

      
25,654  37 

0.98 
(0.97-1.00) 0.007 

0.98 
(0.97-0.99) <0.001 

-0.017 
(-0.02- -0.01) <0.001 

  
Some indoor or no 
functional mobility 

      
17,651  26 

0.99 
(0.98-1.01) 0.261 

0.98 
(0.96-0.99) 0.005 

-0.016 
(-0.03-0.00) 0.006 
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