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Supplementary Data 3. Evidence table 

 
KQ1. Does hospital-based multidisciplinary rehabilitation have more clinical effects than usual 

postoperative treatment in patients with hip fracture surgery? 

 
Included articles 

Authors Study No. Description 

Nordstrom et al. 

(2018) 

SR1 Nordstrom P, Thorngren KG, Hommel A, Ziden L, Anttila S. Effects of geriatric team 

rehabilitation after hip fracture: meta-analysis of randomized controlled trials. J Am Med 

Dir Assoc 2018;19:840-5. 

Bachmann et al. 

(2010). 

SR2 Bachmann S, Finger C, Huss A, Egger M, Stuck AE, Clough-Gorr KM. Inpatient 

rehabilitation specifically designed for geriatric patients: systematic review and meta-

analysis of randomised controlled trials. BMJ 2010;340:c1718. 

Handoll et al. 

(2009). 

SR3 Handoll HH, Cameron ID, Mak JC, Finnegan TP. Multidisciplinary rehabilitation for older 

people with hip fractures. Cochrane Database Syst Rev 2009;(4):CD007125. 

Halbert et al. 

(2007) 

SR4 Halbert J, Crotty M, Whitehead C, Cameron I, Kurrle S, Graham S, et al. Multi-disciplinary 

rehabilitation after hip fracture is associated with improved outcome: a systematic review. 

J Rehabil Med 2007;39:507-12. 

SR, systemic review. 

 

 

Methodological quality of the included SRs 

Ref 

No. 

Quality item 

1 2a) 3 4a) 5 6 7a) 8 9a) 10 11a) 12 13a) 14 15a) 16 

SR1 Y Y Y Y Y Y Y Y N N Y N N Y Y N 

SR2 Y PY Y Y Y Y N Y N N Y N N Y Y Y 

SR3 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

SR4 Y PY Y N Y Y Y PY N N Y Y Y N N Y 

SR, systemic review. 
a)Critical domain using AMSTAR 2.0. 
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Literature summary 
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Level of evidence 

No. Risk of bias Inconsistency Indirectness Imprecision Publication bias Level of evidence 

SR1 0 -1 0 0 0 Moderate 

SR2 0 -1 0 0 0 Moderate 

SR3 0 -1 0 0 0 Moderate 

SR4 0 -1 0 0 0 Moderate 

SR, systemic review. 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates o  

Balancing benefits and harms o  

Resource use  o 

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Strong 
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KQ2. Is it functionally effective to start rehabilitation early (within 48 h after surgery) after hip fracture 

surgery? 
 

 

Included articles 

Authors Study No. Description 

Oldmeadow et al. 

(2006) 

RCT Oldmeadow LB, Edwards ER, Kimmel LA, Kipen E, Robertson VJ, Bailey MJ. No rest 

for the wounded: early ambulation after hip surgery accelerates recovery. ANZ J Surg 

2006;76:607-11. 

Kuru and Olcar 

(2020) 

OS1 Kuru T, Olcar HA. Effects of early mobilization and weight bearing on postoperative 

walking ability and pain in geriatric patients operated due to hip fracture: a 

retrospective analysis. Turk J Med Sci 2020;50:117-25. 

Su et al. (2018) OS2 Su B, Newson R, Soljak H, Soljak M. Associations between post-operative 

rehabilitation of hip fracture and outcomes: national database analysis (90 

characters). BMC Musculoskelet Disord 2018;19:211. 

Frenkel Rutenberg et 

al. (2018) 

OS3 Frenkel Rutenberg T, Vitenberg M, Haviv B, Velkes S. Timing of physiotherapy 

following fragility hip fracture: delays cost lives. Arch Orthop Trauma Surg 

2018;138:1519-24. 

Pioli et al. (2012) OS4 Pioli G, Frondini C, Lauretani F, Davoli ML, Pellicciotti F, Martini E, et al. Time to 

surgery and rehabilitation resources affect outcomes in orthogeriatric units. Arch 

Gerontol Geriatr 2012;55:316-22. 

Kamel et al. (2003). OS5 Kamel HK, Iqbal MA, Mogallapu R, Maas D, Hoffmann RG. Time to ambulation after 

hip fracture surgery: relation to hospitalization outcomes. J Gerontol A Biol Sci Med 

Sci 2003;58:1042-5. 

OS, observational study; RCT, randomized-controlled trial. 
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Risk of biases for the included articles (using ROB 2.0) 

No. Comparability Selection bias 
Confounding 

variables 

Exposure 

measurement 

Blinding of 

assessment 
Detection bias Attrition bias Reporting bias 

OS1 Unclear Low Low Low High Low Low Unclear 

OS2 Unclear Low Low Low High Low Low High 

OS3 Low Low Low Low High Low Low Unclear 

OS4 High High Low Low High Low Low High

OS5 Unclear Low Unclear Low High High High Unclear 

OS, observational study. 
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Literature summary 
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Level of evidence 

Study design 
No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 1 -1 0 0 -1 0 Low 6 

Non-RCT 5 -1 0 0 -1 0 Very low 4 

RCT, randomized controlled trial. 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use o  

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 
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KQ3. Is supervised progressive resistance exercise more effective than self-directed exercise in patients 
with hip fracture surgery? 

 

 

Included articles 

Authors Study No. Description 

Lee et al. (2017) SR Lee SY, Yoon BH, Beom J, Ha YC, Lim JY. Effect of lower-limb progressive resistance 

exercise after hip fracture surgery: a systematic review and meta-analysis of randomized 

controlled studies. J Am Med Dir Assoc 2017;18:1096.e19-1096.e26. 

Stasi et al. (2019) RCT1 Stasi S, Papathanasiou G, Chronopoulos E, Dontas IA, Baltopoulos IP, Papaioannou NA. 

The effect of intensive abductor strengthening on postoperative muscle efficiency and 

functional ability of hip-fractured patients: a randomized controlled trial. Indian J Orthop 

2019;53:407-19. 

Kronborg et al. 

(2017) 

RCT2 Kronborg L, Bandholm T, Palm H, Kehlet H, Kristensen MT. Effectiveness of acute in-

hospital physiotherapy with knee-extension strength training in reducing strength deficits 

in patients with a hip fracture: a randomised controlled trial. PLoS One 

2017;12:e0179867. 

SR: systemic review; RCT, randomized controlled trial. 

 

 

Methodological quality of the included SR 

Ref 

No 

Quality item 

1 2a) 3 4a) 5 6 7a) 8 9a) 10 11a) 12 13a) 14 15a) 16 

SR Y PY Y Y Y Y PY Y Y Y Y Y PY Y Y Y 

SR, systemic review. 
a)Critical domain using AMSTAR 2.0. 
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Risk of biases for the included articles (using ROB 2.0) 
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Literature summary 
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Level of evidence 
No. Risk of bias Inconsistency Indirectness Imprecision Publication bias Level of evidence 

SR1 0 -1 0 0 0 Moderate 

SR, systemic review. 

 

 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 2 0 -1 0 -1 0 Moderate 6 

RCT, randomized controlled trial. 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates o  

Balancing benefits and harms o  

Resource use  o 

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Strong 
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KQ4. Does weight-bearing exercise affect functional recovery after hip fracture surgery? 

 

Included articles 

Authors Study No. Description 

Sherrington et al. 

(2004) 

RCT Sherrington C, Lord SR, Herbert RD. A randomized controlled trial of weight-bearing 

versus non-weight-bearing exercise for improving physical ability after usual care for hip 

fracture. Arch Phys Med Rehabil 2004;85:710-6.  

Warren et al. 

(2019) 

OS1 Warren J, Sundaram K, Anis H, McLaughlin J, Patterson B, Higuera CA, et al. The 

association between weight-bearing status and early complications in hip fractures. Eur J 

Orthop Surg Traumatol 2019;29:1419-27. 

Pfeufer et al. 

(2019) 

OS2 Pfeufer D, Zeller A, Mehaffey S, Bocker W, Kammerlander C, Neuerburg C. Weight-

bearing restrictions reduce postoperative mobility in elderly hip fracture patients. Arch 

Orthop Trauma Surg 2019;139:1253-9. 

Kuru and Olcar 

(2020) 

OS3 Kuru T, Olcar HA. Effects of early mobilization and weight bearing on postoperative 

walking ability and pain in geriatric patients operated due to hip fracture: a retrospective 

analysis. Turk J Med Sci 2020;50:117-25. 

Baer et al. (2019). OS4 Baer M, Neuhaus V, Pape HC, Ciritsis B. Influence of mobilization and weight bearing on 

in-hospital outcome in geriatric patients with hip fractures. SICOT J 2019;5:4. 

Ottesen et al. 

(2018) 

OS5 Ottesen TD, McLynn RP, Galivanche AR, Bagi PS, Zogg CK, Rubin LE, et al. Increased 

complications in geriatric patients with a fracture of the hip whose postoperative weight-

bearing is restricted: an analysis of 4918 patients. Bone Joint J 2018;100-B:1377-84. 

Ariza-Vega et al. 

(2014) 

OS6 Ariza-Vega P, Jimenez-Moleon JJ, Kristensen MT. Non-weight-bearing status compromises 

the functional level up to 1 yr after hip fracture surgery. Am J Phys Med Rehabil 

2014;93:641-8. 

Siebens et al. 

(2012) 

OS7 Siebens HC, Sharkey P, Aronow HU, Horn SD, Munin MC, DeJong G, et al. Outcomes and 

weight-bearing status during rehabilitation after arthroplasty for hip fractures. PM R 

2012;4:548-55. 

Wu et al. (2009) OS8 Wu J, Kurrle S, Cameron ID. Restricted weight bearing after hip fracture surgery in the 

elderly: economic costs and health outcomes. J Eval Clin Pract 2009;15:217-9. 

Raivio et al. 

(2005) 

OS9 Raivio M, Korkala O, Pitkala K, Tilvis R. Rehabilitation outcome in hip-fracture: impact of 

weight-bearing restriction: a preliminary investigation. Phys Occup Ther Geriatr 

2005;22:1-9. 

Adunsky et al. 

(2001) 

OS10 Adunsky A, Levenkrohn S, Fleissig Y, Arad M, Heruti RJ. Rehabilitation outcomes in 

patients with full weight-bearing hip fractures. Arch Gerontol Geriatr 2001;33:123-31. 

OS, observational study; RCT, randomized-controlled trial. 
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Risk of biases for the included articles (using ROB 2.0) 

No. Comparability 
Selection 

bias 

Confounding 

variables 

Exposure 

measurement 

Blinding of 

assessment 

Detection 

bias 

Attrition 

bias 

Reporting 

bias 

OS1 High Low Unclear Low High Low Low Unclear 

OS2 Low Low Low Low High Low Low Unclear 

OS3 Unclear Low Low Low High Low Low Unclear 

OS4 Unclear Low Low Low High Low Low Unclear 

OS5 High Low Low Low High Low Low Unclear 

OS6 Low Low Low Low High Low High Unclear 

OS7 Low Low Low Low High Low Low Low 

OS8 Low Low Low Low High Low Low Low 

OS9 Low Low Unclear Low High Low High High 

OS10 Unclear Unclear Unclear Low High Low High Unclear 

OS, observational study. 
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Literature summary 
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Level of evidence 

Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 1 -1 0 0 0 0 Moderate 6 

Non-RCT 10 -1 -1 -1 0 0 Very low 3 

RCT, randomized controlled trial. 

 

 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use o  

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 

 

 



Kyunghoon Min, et al.

S132 www.e-arm.org

KQ5. After hip fracture surgery, is rehabilitation treatment, including balance exercise, more effective 

than usual exercise? 
 

 

Included articles 

Authors Study No. Description 

Wu et al. (2019) SR1 Wu JQ, Mao LB, Wu J. Efficacy of balance training for hip fracture patients: a meta-

analysis of randomized controlled trials. J Orthop Surg Res 2019;14:83. 

Lee et al. (2018) SR2 Lee SY, Jung SH, Lee SU, Ha YC, Lim JY. Effect of balance training after hip fracture 

surgery: a systematic review and meta-analysis of randomized controlled studies. J 

Gerontol A Biol Sci Med Sci 2019;74:1679-85. 

SR, systemic review. 

 

 

 

Methodological quality of the included SRs 

Ref 

No 

Quality item 

1 2a) 3 4a) 5 6 7a) 8 9a) 10 11a) 12 13a) 14 15a) 16 

SR1 Y PY Y Y Y Y PY Y Y Y Y Y PY Y Y Y 

SR2 Y PY Y Y Y Y PY Y Y Y Y Y PY Y Y Y 

SR, systemic review. 
a)Critical domain using AMSTAR 2.0. 
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Literature summary 

            

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 

 

 

 

 

 

 

Level of evidence 

No. Risk of bias Inconsistency Indirectness Imprecision Publication bias 
Level of 

evidence 

SR1 0 -1 0 0 -1 Moderate 

SR2 0 -1 0 0 -1 Moderate 

SR, systemic review. 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates o  

Balancing benefits and harms o  

Resource use  o 

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Strong 
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KQ6. Should activities of daily living training be included in rehabilitation treatment after hip fracture 

surgery? 

 
 

Included articles 

Authors Study No. Description 

Lee et al. (2019) SR Lee SY, Jung SH, Lee SU, Ha YC, Lim JY. Is occupational therapy after hip fracture surgery 

effective in improving function? A systematic review and meta-analysis of randomized 

controlled studies. Am J Phys Med Rehabil 2019;98:292-8. 

Uruma et al. 

(2019) 

OS Uruma M, Momosaki R, Chono M, Fukumoto M, Watanabe T, Nakamura M, et al. 

Effectiveness of acute in-hospital occupational therapy for older patients with hip fracture. 

Geriatr Gerontol Int 2019;19:611-5. 

SR, systemic review; OS, observational study. 

 

 

 

 

Methodological quality of the included SR 

Ref 

No 

Quality item 

1 2a) 3 4a) 5 6 7a) 8 9a) 10 11a) 12 13a) 14 15a) 16 

SR Y PY Y Y Y Y PY Y Y Y Y Y PY Y Y Y 

SR, systemic review. 
a)Critical domain using AMSTAR 2.0. 

 

 

 

 

Risk of biases for the included article 

No. Comparability Selection bias 
Confounding 

variables 

Exposure 

measurement 

Blinding of 

assessment 
Detection bias Attrition bias Reporting bias 

OS High Low Low Low High Low Low Unclear 

OS, observational study. 
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Literature summary 

 
           

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

  

 

 

 

 

 

Level of evidence 
No. Risk of bias Inconsistency Indirectness Imprecision Publication bias Level of evidence 

SR1 0 -1 0 0 0 Moderate 

SR, systemic review. 

 

 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

Non-RCT 1 -1 0 0 -1 0 Very low 3 

RCT, randomized controlled trial. 
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Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use  o 

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 
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KQ7. Is multidisciplinary rehabilitation treatment after hip fracture surgery cost-effective? 

Included articles 

Authors Study No. Description 

Lahtinen et al. 

(2017) 

RCT1 Lahtinen A, Leppilahti J, Vahanikkila H, Harmainen S, Koistinen P, Rissanen P, et al. Costs 

after hip fracture in independently living patients: a randomised comparison of three 

rehabilitation modalities. Clin Rehabil 2017;31:672-85. 

Milte et al. 

(2016) 

RCT2 Milte R, Miller MD, Crotty M, Mackintosh S, Thomas S, Cameron ID, et al. Cost-

effectiveness of individualized nutrition and exercise therapy for rehabilitation following 

hip fracture. J Rehabil Med 2016;48:378-85. 

Prestmo et al. 

(2015) 

RCT3 Prestmo A, Hagen G, Sletvold O, Helbostad JL, Thingstad P, Taraldsen K, et al. 

Comprehensive geriatric care for patients with hip fractures: a prospective, randomised, 

controlled trial. Lancet 2015;385:1623-33. 

RCT, randomized controlled trial. 

Risk of biases for the included articles (using ROB 2.0) 
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Literature summary

 

 

 

Level of evidence 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 3 -1 0 -1 0 0 Low 6 

RCT, randomized controlled trial. 
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KQ8. Is home-based hip fracture rehabilitation effective during the recovery period after hip fracture 

surgery? 
 

 

Included articles 

Authors Study No. Description 

Donohue et al. 

(2013) 

SR1 Donohue K, Hoevenaars R, McEachern J, Zeman E, Mehta S. Home-based 

multidisciplinary rehabilitation following hip fracture surgery: what is the evidence? 

Rehabil Res Pract 2013;2013:875968. 

Mehta and Roy 

(2011) 

SR2 Mehta SP, Roy JS. Systematic review of home physiotherapy after hip fracture surgery. J 

Rehabil Med 2011;43:477-80. 

Turunen et al. 

(2017) 

RCT1 Turunen K, Salpakoski A, Edgren J, Tormakangas T, Arkela M, Kallinen M, et al. Physical 

activity after a hip fracture: effect of a multicomponent home-based rehabilitation 

program: a secondary analysis of a randomized controlled trial. Arch Phys Med Rehabil 

2017;98:981-8. 

Tseng et al. 

(2016) 

RCT2 Tseng MY, Liang J, Shyu YI, Wu CC, Cheng HS, Chen CY, et al. Effects of interventions on 

trajectories of health-related quality of life among older patients with hip fracture: a 

prospective randomized controlled trial. BMC Musculoskelet Disord 2016;17:114. 

Milte et al. 

(2016) 

RCT3 Milte R, Miller MD, Crotty M, Mackintosh S, Thomas S, Cameron ID, et al. Cost-

effectiveness of individualized nutrition and exercise therapy for rehabilitation following 

hip fracture. J Rehabil Med 2016;48:378-85. 

Karlsson et al. 

(2016) 

RCT4 Karlsson A, Berggren M, Gustafson Y, Olofsson B, Lindelof N, Stenvall M. Effects of 

geriatric interdisciplinary home rehabilitation on walking ability and length of hospital 

stay after hip fracture: a randomized controlled trial. J Am Med Dir Assoc 

2016;17:464.e9-464.e15. 

Salpakoski et al. 

(2014) 

RCT5 Salpakoski A, Tormakangas T, Edgren J, Kallinen M, Sihvonen SE, Pesola M, et al. Effects 

of a multicomponent home-based physical rehabilitation program on mobility recovery 

after hip fracture: a randomized controlled trial. J Am Med Dir Assoc 2014;15:361-8. 

Orwig et al. 

(2011) 

RCT6 Orwig DL, Hochberg M, Yu-Yahiro J, Resnick B, Hawkes WG, Shardell M, et al. Delivery 

and outcomes of a yearlong home exercise program after hip fracture: a randomized 

controlled trial. Arch Intern Med 2011;171:323-31. 

Tinetti et al. 

(1999) 

RCT7 Tinetti ME, Baker DI, Gottschalk M, Williams CS, Pollack D, Garrett P, et al. Home-based 

multicomponent rehabilitation program for older persons after hip fracture: a randomized 

trial. Arch Phys Med Rehabil 1999;80:916-22. 

RCT, randomized controlled trial; SR, systemic review. 

 

 

 

  



Kyunghoon Min, et al.

S140 www.e-arm.org

Methodological quality of the included SRs 

Ref 

No 

Quality item 

1 2a) 3 4a) 5 6 7a) 8 9a) 10 11a) 12 13a) 14 15a) 16 

SR1 Y PY Y N Y Y Y Y Y N N N Y Y N Y 

SR2 Y PY Y N Y Y Y PY Y N N N Y Y N Y 

SR, systemic review. 
a)Critical domain using AMSTAR 2.0. 

 

 

 

 

 

Risk of biases for the included articles (using ROB 2.0) 
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Literature summary 
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SR: systematic review, RCT: randomized controlled trial 
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Level of evidence 
No. Risk of bias Inconsistency Indirectness Imprecision Publication bias Level of evidence 

SR1 -1 0 -1 -1 0 Very low 

SR2 -1 0 -1 -1 0 Very low 

 

 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 7 -1 0 0 -1 0 Low 6 

 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use  o 

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 
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KQ9. Is home-based hip fracture rehabilitation effective during the maintenance period after hip fracture 

surgery? 
 

 

Included articles 

Authors Study No. Description 

Latham et al. 

(2014) 

RCT1 Latham NK, Harris BA, Bean JF, Heeren T, Goodyear C, Zawacki S, et al. Effect of a home-

based exercise program on functional recovery following rehabilitation after hip fracture: 

a randomized clinical trial. JAMA 2014;311:700-8. 

Mangione et al. 

(2010) 

RCT2 Mangione KK, Craik RL, Palombaro KM, Tomlinson SS, Hofmann MT. Home-based leg-

strengthening exercise improves function 1 year after hip fracture: a randomized 

controlled study. J Am Geriatr Soc 2010;58:1911-7. 

Sherrington et al. 

(2004) 

RCT3 Sherrington C, Lord SR, Herbert RD. A randomized controlled trial of weight-bearing 

versus non-weight-bearing exercise for improving physical ability after usual care for hip 

fracture. Arch Phys Med Rehabil 2004;85:710-6. 

Sherrington and 

Lord (1997) 

RCT4 Sherrington C, Lord SR. Home exercise to improve strength and walking velocity after hip 

fracture: a randomized controlled trial. Arch Phys Med Rehabil 1997;78:208-12. 

RCT, randomized controlled trial. 

 

 

Risk of biases for the included articles (using ROB 2.0) 
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Literature summary 

            

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 
    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

 

 

 

 

 

 

 

 

  
 

 

 

 

   
 

 

 

 

 

 

 

 

 

  
 

 

 

Level of evidence 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 4 -1 0 0 -1 0 Low 6 

RCT, randomized controlled trial. 
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Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use  o 

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 
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KQ10. After hip fracture surgery, can nerve block reduce postoperative pain? 
 

 

Included articles 

Authors Study No. Description 

Rowlands et al. 

(2018) 

RCT1 Rowlands M, Walt GV, Bradley J, Mannings A, Armstrong S, Bedforth N, et al. Femoral 

Nerve Block Intervention in Neck of Femur Fracture (FINOF): a randomised controlled 

trial. BMJ Open 2018;8:e019650. 

Morrison et al. 

(2016) 

RCT2 Morrison RS, Dickman E, Hwang U, Akhtar S, Ferguson T, Huang J, et al. Regional nerve 

blocks improve pain and functional outcomes in hip fracture: a randomized controlled 

trial. J Am Geriatr Soc 2016;64:2433-9. 

Bang et al. 

(2016) 

RCT3 Bang S, Chung J, Jeong J, Bak H, Kim D. Efficacy of ultrasound-guided fascia iliaca 

compartment block after hip hemiarthroplasty: a prospective, randomized trial. Medicine 

(Baltimore) 2016;95:e5018. 

Kang et al. 

(2013) 

RCT4 Kang H, Ha YC, Kim JY, Woo YC, Lee JS, Jang EC. Effectiveness of multimodal pain 

management after bipolar hemiarthroplasty for hip fracture: a randomized, controlled 

study. J Bone Joint Surg Am 2013;95:291-6. 

Mouzopoulos et 

al. (2009) 

RCT5 Mouzopoulos G, Vasiliadis G, Lasanianos N, Nikolaras G, Morakis E, Kaminaris M. Fascia 

iliaca block prophylaxis for hip fracture patients at risk for delirium: a randomized 

placebo-controlled study. J Orthop Traumatol 2009;10:127-33. 

Foss et al. (2007) RCT6 Foss NB, Kristensen BB, Bundgaard M, Bak M, Heiring C, Virkelyst C, et al. Fascia iliaca 

compartment blockade for acute pain control in hip fracture patients: a randomized, 

placebo-controlled trial. Anesthesiology 2007;106:773-8. 

RCT, randomized controlled trial. 
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Level of evidence 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 6 -1 -1 0 0 0 Low 6 

 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use o  

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 
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KQ11. After hip fracture surgery, is VTE prevention using compression therapy/drug treatment required? 
 

 

Included articles 

Authors Study No. Description 

Bang et al. 

(2014) 

CPG1 Bang SM, Jang MJ, Kim KH, Yhim HY, Kim YK, Nam SH, et al. Prevention of venous 

thromboembolism, 2nd edition: Korean Society of Thrombosis and Hemostasis Evidence-

based Clinical Practice Guidelines. J Korean Med Sci 2014;29:164-71. 

Falck-Ytter et al. 

(2012) 

CPG2 Falck-Ytter Y, Francis CW, Johanson NA, Curley C, Dahl OE, Schulman S, et al. Prevention 

of VTE in orthopedic surgery patients: Antithrombotic Therapy and Prevention of 

Thrombosis, 9th ed. American College of Chest Physicians Evidence-Based Clinical 

Practice Guidelines. Chest 2012;141(2 Suppl):e278S-325S. 

Balk et al. (2017) SR Balk E, Ellis AG, Di M, Adam GP, Trikalinos TA. Venous thromboembolism prophylaxis in 

major orthopedic surgery: systematic review update. Rockville, MD: Agency for 

Healthcare Research and Quality; 2017. 

Li et al. (2017) RCT1 Li Q, Dai B, Xu J, Yao Y, Song K, Zhang H, et al. Can patients with femoral neck fracture 

benefit from preoperative thromboprophylaxis? A prospective randomized controlled 

trial. Medicine (Baltimore) 2017;96:e7604. 

Tang et al. 

(2017) 

RCT2 Tang Y, Wang K, Shi Z, Yang P, Dang X. A RCT study of rivaroxaban, low- molecular-

weight heparin, and sequential medication regimens for the prevention of venous 

thrombosis after internal fixation of hip fracture. Biomed Pharmacother 2017;92:982-8. 

CPG, clinical practice guideline; SR, systemic review; RCT, randomized controlled trial. 

 

 

Methodological quality of the included SR 

Ref 

No 

Quality item 

1 2a) 3 4a) 5 6 7a) 8 9a) 10 11a) 12 13a) 14 15a) 16 

SR Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

SR, systemic review. 
a)Critical domain using AMSTAR 2.0. 
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Level of evidence 
No. Risk of bias Inconsistency Indirectness Imprecision Publication bias Level of evidence 

SR1 0 0 0 0 0 High 

SR, systemic review. 

 

 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 2 -1 0 0 -1 0 Low 8 

RCT, randomized controlled trial. 
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Grade of recommendation 

 YES NO 

Confidence in the estimates o  

Balancing benefits and harms o  

Resource use  o 

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 
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KQ12. Should the indwelling catheter be removed early after hip fracture surgery to reduce urinary tract 

infection?

Included articles 

Authors Study No. Description 

SIGN (2009) CPG Scottish Intercollegiate Guidelines Network. Management of hip fracture in older people: a 

national clinical guideline. Edinburgh, Scotland: Scottish Intercollegiate Guidelines 

Network; 2009.

Halleberg 

Nyman et al. 

(2013) 

RCT1 Halleberg Nyman M, Gustafsson M, Langius-Eklof A, Johansson JE, Norlin R, Hagberg L. 

Intermittent versus indwelling urinary catheterisation in hip surgery patients: a 

randomised controlled trial with cost-effectiveness analysis. Int J Nurs Stud 

2013;50:1589-98.

Skelly et al. 

(1992) 

RCT2 Skelly JM, Guyatt GH, Kalbfleisch R, Singer J, Winter L. Management of urinary retention 

after surgical repair of hip fracture. CMAJ 1992;146:1185-9. 

Michelson et al. 

(1988) 

RCT3 Michelson JD, Lotke PA, Steinberg ME. Urinary-bladder management after total joint-

replacement surgery. N Engl J Med 1988;319:321-6. 

CPG, clinical practice guideline; RCT, randomized controlled trial. 

Risk of biases for the included articles (using ROB 2.0) 

 



CPG for Hip Fracture Rehabilitation

S157www.e-arm.org

Literature summary 

            

 

 

 

  

 
 

 

 

 

 
 

 

 

 

 
  

 

 
 

 
 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

Level of evidence 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 3 -1 -1 0 -1 0 Very low 6 

RCT, randomized controlled trial. 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use o  

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 



Kyunghoon Min, et al.

S158 www.e-arm.org

KQ13. Can bisphosphonate administration reduce refracture and mortality after hip fracture surgery? 

 

Included articles 

Authors Study No. Description 

Lee et al. (2018) SR1 Lee SY, Jung SH, Lee SU, Ha YC, Lim JY. Can bisphosphonates prevent recurrent fragility 

fractures? A systematic review and meta-analysis of randomized controlled trials. J Am Med 

Dir Assoc 2018;19:384-90. 

Peng et al. 

(2016) 

SR2 Peng J, Liu Y, Chen L, Peng K, Xu Z, Zhang D, et al. Bisphosphonates can prevent recurrent 

hip fracture and reduce the mortality in osteoporotic patient with hip fracture: a meta-

analysis. Pak J Med Sci 2016;32:499-504. 

SR, systemic review. 

 

 

Methodological quality of the included SRs 

Ref 

No 

Quality item 

1 2a) 3 4a) 5 6 7a) 8 9a) 10 11a) 12 13a) 14 15a) 16 

SR1 Y Y Y Y Y Y N Y Y N Y Y Y Y Y Y 

SR2 Y Y Y PY Y Y N Y N N Y Y Y Y Y N 

SR, systemic review. 
a)Critical domain using AMSTAR 2.0. 
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Level of evidence 
No. Risk of bias Inconsistency Indirectness Imprecision Publication bias Level of evidence 

SR1 0 0 -1 0 -1 Low 

SR2 -1 0 0 0 -1 Low 

SR, systemic review. 

 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use o  

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 
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KQ14. After hip fracture surgery, does nutritional evaluation and planning help functional recovery? 
 

 

Included articles 

Authors Study No. Description 

Malafarina et al. 

(2018) 

SR Malafarina V, Reginster JY, Cabrerizo S, Bruyere O, Kanis JA, Martinez JA, et al. 

Nutritional status and nutritional treatment are related to outcomes and mortality in older 

adults with hip fracture. Nutrients 2018;10:555. 

Torbergsen et al. 

(2019) 

RCT1 Torbergsen AC, Watne LO, Frihagen F, Wyller TB, Mowe M. Effects of nutritional 

intervention upon bone turnover in elderly hip fracture patients. Randomized controlled 

trial. Clin Nutr ESPEN 2019;29:52-8. 

Wyers et al. 

(2018) 

RCT2 Wyers CE, Reijven PL, Breedveld-Peters JJ, Denissen KF, Schotanus MG, van Dongen MC, 

et al. Efficacy of nutritional intervention in elderly after hip fracture: a multicenter 

randomized controlled trial. J Gerontol A Biol Sci Med Sci 2018;73:1429-37. 

Mahran et al. 

(2019) 

OS Mahran DG, Farouk O, Ismail MA, Alaa MM, Eisa A, Ragab II. Effectiveness of home 

based intervention program in reducing mortality of hip fracture patients: a non-

randomized controlled trial. Arch Gerontol Geriatr 2019;81:8-17. 

SR, systemic review; RCT, randomized controlled trial; OS, observational study. 

 

 

 

 

Methodological quality of the included SR 

Ref 

No 

Quality item 

1 2a) 3 4a) 5 6 7a) 8 9a) 10 11a) 12 13a) 14 15a) 16 

SR Y PY Y N N Y N PY N PY No 

MA 

No 

MA 

N N No 

MA 

Y 

SR, systemic review. 
a)Critical domain using AMSTAR 2.0. 
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Risk of biases for the included articles (using ROB 2.0) 
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Level of evidence 
No. Risk of bias Inconsistency Indirectness Imprecision Publication bias Level of evidence 

SR1 0 -1 -1 0 0 Low 

SR, systemic review. 

 

 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 2 -1 0 0 -1 0 Low 5 

Non-RCT 1 0 0 0 -1 0 Very low 5 

RCT, randomized controlled trial. 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use o  

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 
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KQ15. After hip fracture surgery, does high protein supplementation help restore function? 

 

 

Included articles 

Authors Study No. Description 

Avenell et al. 

(2016) 

SR Avenell A, Smith TO, Curtain JP, Mak JC, Myint PK. Nutritional supplementation for 

hip fracture aftercare in older people. Cochrane Database Syst Rev 

2016;11:CD001880. 

Invernizzi et al. 

(2019) 

RCT1 Invernizzi M, de Sire A, D'Andrea F, Carrera D, Reno F, Migliaccio S, et al. Effects of 

essential amino acid supplementation and rehabilitation on functioning in hip fracture 

patients: a pilot randomized controlled trial. Aging Clin Exp Res 2019;31:1517-24. 

Aquilani et al. 

(2019) 

RCT2 Aquilani R, Zuccarelli Ginetto C, Rutili C, Pisano P, Pasini E, Baldissarro E, et al. 

Supplemented amino acids may enhance the walking recovery of elderly subjects after 

hip fracture surgery. Aging Clin Exp Res 2019;31:157-60. 

Wyers et al. 

(2018) 

RCT3 Wyers CE, Reijven PL, Breedveld-Peters JJ, Denissen KF, Schotanus MG, van Dongen 

MC, et al. Efficacy of nutritional intervention in elderly after hip fracture: a 

multicenter randomized controlled trial. J Gerontol A Biol Sci Med Sci 2018;73:1429-

37. 

Niitsu et al. 

(2016) 

RCT4 Niitsu M, Ichinose D, Hirooka T, Mitsutomi K, Morimoto Y, Sarukawa J, et al. Effects 

of combination of whey protein intake and rehabilitation on muscle strength and daily 

movements in patients with hip fracture in the early postoperative period. Clin Nutr 

2016;35:943-9. 

Ekinci et al. 

(2016) 

RCT5 Ekinci O, Yanik S, Terzioglu Bebitoglu B, Yilmaz Akyuz E, Dokuyucu A, Erdem S. 

Effect of Calcium β-Hydroxy-β-Methylbutyrate (CaHMB), vitamin D, and protein 

supplementation on postoperative immobilization in malnourished older adult patients 

with hip fracture: a randomized controlled study. Nutr Clin Pract 2016;31:829-35. 

SR, systemic review; RCT, randomized controlled trial. 

 

 

 

Methodological quality of the included SR 

Ref 

No 

Quality item 

1 2a) 3 4a) 5 6 7a) 8 9a) 10 11a) 12 13a) 14 15a) 16 

SR Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

SR, systemic review. 
a)Critical domain using AMSTAR 2.0. 
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Level of evidence 
No. Risk of bias Inconsistency Indirectness Imprecision Publication bias Level of evidence 

SR1 0 -1 -1 -1 -1 Very low 

SR, systemic review. 

 

 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 5 -1 0 -1 -1 0 Very low 8 

RCT, randomized controlled trial. 

 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use o  

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 
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KQ (deleted after Delphi survey due to lack of agreement). After hip fracture surgery, is 

rehabilitation mainly focused on balance training more effective than usual or self-exercise?  
 

 

Included articles 

Authors Study No. Description 

Monticone et al. 

(2017) 

RCT Monticone M, Ambrosini E, Brunati R, Capone A, Pagliari G, Secci C, et al. How 

balance task-specific training contributes to improving physical function in older 

subjects undergoing rehabilitation following hip fracture: a randomized controlled 

trial. Clin Rehabil 2018;32:340-51. 

RCT, randomized controlled trial. 
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Level of evidence 
Study 

design 

No. of 

studies 

Risk of 

bias 
Inconsistency Indirectness Imprecision 

Publication 

bias 

Level of 

evidence 
Importance 

RCT 1 -2 0 -1 -1 0 Low 7 

RCT, randomized controlled trial. 

 

 

Grade of recommendation 

 YES NO 

Confidence in the estimates  o 

Balancing benefits and harms o  

Resource use o  

Values and preference o  

Acceptability/feasibility o  

Recommendation Yes 

Grade Weak 

 


