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TABLE E-1 PubMed Search Strategy  
Category* Search Terms† 

Shoulder-specific terms shoulder[mh] OR shoulder joint[mh] OR 
shoulder[tw] OR glenohumeral[tw] 

Procedure/hardware terms arthroplasty[mh] OR arthroplast*[tw] OR 
replace*[tw] OR hemiarthroplasty[tw] OR 
joint prosthesis[mh] OR prosthesis[tw] OR 
prostheses[tw] OR endoprosthesis[tw] OR 
endoprostheses[tw] OR implant*[tw] OR 
resurface*[tw] OR “glenohumeral 
reconstruction”[tw] 

Outcome terms outcome*[tw] OR treatment outcome[mh] 
OR pain[tw] OR pain[mh] OR range of 
motion, articular[mh] OR “range of 
motion”[tw] OR quality of life[mh] OR 
“quality of life”[tw] OR hrqol[tw] OR 
“quality of adjusted life-year”[tw] OR 
qaly[tw] OR “sf-36”[tw] OR “sf-12”[tw] 
OR “oxford shoulder”[tw] OR “dash 
score”[tw] OR “dash scale”[tw] OR “dash 
questionnaire”[tw] OR “dash index”[tw] 
OR “constant shoulder”[tw] OR “ucla 
scale”[tw] OR “ucla score”[tw] OR “ucla 
index”[tw] OR “ucla questionnaire”[tw] 
OR spadi[tw] OR m-ases[tw] OR 
“american shoulder and elbow 
surgeons”[tw] OR “simple shoulder”[tw] 
OR patient satisfaction[mh] OR 
satisfied[tw] OR satisfaction[tw] OR 
recovery of function[mh] OR activities of 
daily living[mh] OR adl[tw] OR “activities 
of daily living”[tw] 

Study design randomized controlled trial[pt] OR 
randomized controlled trial[mh] OR 
controlled clinical trial[pt] OR multicenter 
study[pt] OR review[pt] “multicase 
review”[tw] OR trial*[tw] OR 
controlled[tw] OR prospective*[tw] OR 
prospective studies[mh] OR double blind 
method[mh] OR “double-blind”[tw] OR 
“double blind”[tw] OR single blind 
method[mh] OR “single-blind”[tw] OR 
“single blind”[tw] OR clinical trial[pt] OR 
meta-analysis[pt] OR “meta-analysis”[tw] 
OR “meta analysis”[tw] OR “meta-
analyses”[tw] OR “meta analyses”[tw] OR 
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evaluative[tw] OR comparative[tw] OR 
“case series”[tw] OR follow-up 
studies[mh] OR “follow-up”[tw] OR 
“follow-up”[tw] OR cochrane[tw] OR 
“systematic review”[tw] 

*The four categories were joined by the AND operator. †mh = medical heading and tw = text 
word. 
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TABLE E-2 Embase Search Strategy 
Category* Search Terms† 

Shoulder procedure and hardware terms ((‘shoulder’/de OR ‘shoulder*’ OR 
‘glenohumeral*’) AND ‘arthroplasty’/de 
OR “prostheses and orthoses”/de OR 
‘arthroplast*’ OR ‘replace*’ OR 
‘hemiarthroplast*’ OR ‘joint prosthesis’/de 
OR ‘prosthesis’ OR ‘prostheses’ OR 
‘endoprosthesis’ OR ‘endoprostheses’ OR 
‘implant*’ OR ‘resurface*’ OR 
‘reconstruction’)) OR “shoulder 
arthroplasty”/exp OR “shoulder 
prosthesis”/exp 

  
Outcome terms ‘outcome*’ OR ‘treatment outcome’/exp 

OR ‘pain’/de OR ‘pain’ OR ‘joint 
characteristics and functions’/de OR ‘joint 
function’/de OR ‘joint limitation’/de OR 
‘joint mobility’/de OR ‘joint stability’/de 
OR ‘range of motion’/de OR ‘range of 
motion’ OR ‘quality of life’/exp OR 
‘quality of life’ OR ‘hrqol’ OR ‘quality 
adjusted life year’ OR ‘qaly’ OR ‘sf-36’ 
OR ‘sf-12’ OR ‘oxford shoulder’ OR 
‘disabilities of the arm shoulder and hand’ 
OR (dash NEXT/4 (scale OR scor* OR 
index OR questionnaire)) OR ‘constant 
shoulder’ OR ‘constant murley shoulder’ 
OR ‘constant score’ OR ((‘university of 
california at los angeles’ or ucla) NEXT/4 
(scale OR scor* OR index OR 
questionnaire)) OR ‘shoulder pain and 
disability index’ OR ‘spadi’ OR ‘m-ases’ 
OR ‘american shoulder and elbow 
surgeon’ OR ‘american shoulder and 
elbow surgeons’ OR (ases NEXT/4 (scale 
OR scor* OR index OR questionnaire)) 
OR ‘simple shoulder’ OR 
‘satisfaction’/exp OR ‘satisfied’ OR 
‘satisfaction’ OR ‘convalescence’/de OR 
‘recovery of function’ OR ‘daily life 
activity’/de OR ‘ADL disability’/exp OR 
‘activities of daily living’ OR ‘adl’ OR 
‘adls’ OR ‘shoulder pain’/de 

  
Study design terms ‘controlled study’/de OR ‘controlled study’ 
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OR ‘randomized controlled trial’/de OR 
‘randomized controlled trial (topic)’/de OR 
‘controlled clinical trial’/de OR ‘controlled 
clinical trial (topic)’/de OR ‘clinical 
trial’/de OR ‘clinical trial (topic)’/de OR 
‘trial*’ OR ‘controlled’ OR ‘random*’ OR 
‘multicenter study’/de OR ‘multicenter 
study (topic)’/de OR ‘multicenter study’ 
OR ‘literature’/de OR ‘meta analysis’/de 
OR ‘meta analysis (topic)’/de OR 
‘systematic review’/de OR ‘systematic 
review (topic)’/de OR ‘meta analysis’ OR 
‘meta analyses’ OR ‘systematic review’ 
OR ‘systematic reviews’ OR ‘evaluative’ 
OR ‘comparative’ OR ‘case series’ OR 
‘cochrane’ OR ‘prospective study’/de OR 
‘pretest postest control group design’/de 
OR ‘double blind procedure’/de OR ‘single 
blind procedure’/de OR ‘triple blind 
procedure’/de OR ‘followup’/de OR 
‘followup’ OR ‘comparative study’/de OR 
comparative effectiveness/de OR ‘single 
blind’ OR ‘double blind’ OR ‘triple blind’ 

  
* The three categories were joined by the AND operator. †de = descriptor, exp = explode, and * 
= truncation.



 

TABLE E-3 Characteristics of Accepted Studies  

Study 
(Ref. 
No.) Year Level7 

Design/Patient 
Selection 

Health Outcome Measures No. of 
TSAs 
(Patients) Indication 

Mean Age 
(Range) 
(yr) 

Male 
(%) 

Mean 
Follow-up 
(Range) 
(yr) 

Attrition 
(%) 

Revision 
(%) 

Study 
Location 

SF-
36 

Pain 
VAS Constant ASES SST Other 

17 1989 IV Case series; TSA 
only 

     * 18 (NR) RA only 56 (29-
83) 

17 3 (1-7) 24 NR New York, 
NY 

19 2000  II RCT; TSA vs. HA    X  † 27 (25) OA only 65 (SD 
8.4) 

60 3 (2-5) 0 0.0 Houston, TX 

20 2002  I RCT; polyethylene 
vs. metal-backed 
glenoid component 

  X    35 (NR) OA only 69 (56-
89) 

26 3 (NR) 13 14 Nice, France 

26 2002  IV Case series; TSA 
only 

    X  102 (NR) OA only 64 (SD 
10) 

80 4 (3-5) NR NR Seattle, WA 

22 2002  IV Multicenter case 
series; TSA vs. HA 

 X  X X ‡, § 94 (NR) OA only 64 (36-
89) 

NR 4 (2-7) 29 4 San 
Francisco, 
CA, & 
Cleveland, 
OH 

31 2003  IV Case series; TSA 
only 

X      91 (91) OA only 64 (SD 
10) 

71 4 (3-5) 19 NR Seattle, WA 

23 2003  IV Multicenter case 
series; TSA vs. HA 

  X    601 (NR) OA only 67.4 (42-
90) 

25 3.7 (2.0-
9.2) 

NR 4.3 55 centers, 
Europe & 
South Africa 

27 2003  I-1 Case series; TSA 
only 

 X  X  #, ** 95 (NR) OA only 64 (50-
79) 

62 4 (2-7) NR 5 Cleveland, 
OH 

25 2003  IV Case series; TSA vs. 
HA 

 X  X  ‡ 37 (NR) OA only 63 (NR) NR 4.3 (2-8) NR 3 San Antonio, 
TX 

32 2004  IV Case series; TSA 
only 

 X    *, †† 22 (NR) 82% RA, 18% 
OA 

66 (NR) NR 4 (2-8) 0 0 Leiden, The 
Netherlands 

21 2005  I Prospective, double-
blinded RCT; TSA 
vs. HA 

X  X X  †, ‡‡,§§, 
## 

20 (20) OA only 70 (SD 9) 50 2 (NR) 2 0 London, ON, 
Canada 

28 2005  IV Case series; TSA 
only 

  X   *** 31 (NR) 61% OA, 39% 
infl. arthritis 

60 (NR) NR 3 (2-5) NR 4 Zurich, 
Switzerland 

33 2007  IV Case series; TSA 
only 

  X    28 (28) OA only 67 (47-
85) 

NR 2 (1-7) 0 3 Heidelberg, 
Germany 

5 2008  IV Case series; TSA 
only 

X  X X  †††, ‡‡‡ 153 (138) 9% RA, 91% 
OA 

67 (40-
89) 

35 0.5 (NR) 14 NR Zurich, 
Switzerland 

24 2008  III Case-control study; 
TSA vs. humeral 
surface replacement 

  X    22 (22) OA only 61 (41-
74) 

50 1 (NR) 0 0 Heidelberg, 
Germany 

29 2008  IV Case series; TSA 
only 

  X    NR (28) OA only NR 32 3 (2-4) NR NR Padua, Italy 

30 2008  IV Case series; TSA 
only 

  X    30 (30) OA only 66 (48-
75) 

43 5 (4-6) NR 3 Cattolica, 
Italy 

34 2008  IV Case series; 
TSA only 

  X    21 (21) OA only 55 (37-
60) 

57 7 (5-9) 13 0 Heidelberg, 
Germany 

6 2010  IV Case series; TSA 
only 

X X X  X  26 (13) 96% OA, 4% 
post-
capsulorrhaphy 

74 (61-
85) 

31 3 (1-5) 0 4 New York, 
NY 



 

arthritis 
18 2009  IV Case series; TSA 

only 
     §§§ 95 (89) OA only 68 (SD 8) 65 10 (1-20) 5 5 Rochester, 

MN 
TSA = total shoulder arthroplasty, NR = not reported, RCT = randomized controlled trial, HA = hemiarthroplasty, VAS = visual analog scale, ASES = American Shoulder and Elbow Surgeons shoulder 
score, SST = Simple Shoulder Test, OA = osteoarthritis, RA = rheumatoid arthritis, SD = standard deviation, min. = minimum, infl. = inflammatory, * = Hospital for Special Surgery score, † = UCLA 
shoulder rating scale, ‡ = visual analog scale for function, § = visual analog scale for ability to use arm, # = visual analog scale for satisfaction, ** = visual analog scale for quality of life, †† = Shoulder 
Function Assessment, ‡‡ = McGill pain questionnaire, §§ = McGill visual analog scale for pain, ## = Western Ontario Osteoarthritis of the Shoulder index (WOOS), *** = Subjective Shoulder Value, 
††† = Disabilities of the Arm, Shoulder and Hand questionnaire (DASH), ‡‡‡ = Shoulder Pain and Disability Index (SPADI), and §§§ = Neer rating system. 


