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APPENDIX A. SEARCH STRATEGIES 
KEY QUESTION 1 
Database: MEDLINE (via PubMed) 

Search date: 6/28/2019 

#1 "Osteoporosis"[Mesh:NoExp] OR "Bone Density"[Mesh] OR "Bone Diseases, 
Metabolic"[Mesh:NoExp] OR "Osteoporotic Fractures"[Mesh] OR osteoporosis[tiab] 
OR osteoporoses[tiab] OR osteoporotic[tiab] OR osteopenia[tiab] OR 
osteopenias[tiab] OR osteopenic[tiab] OR "bone loss"[tiab] OR "bone losses"[tiab] 
OR "bone mineral density"[tiab] OR "bone mineral densities"[tiab] OR BMD[tiab] 
OR "bone mineral content"[tiab] OR "bone mineral contents"[tiab] OR "bone 
density"[tiab] OR "bone densities"[tiab] OR "bone demineralization"[tiab] OR "bone 
dimineralizations"[tiab] OR "bone decalcification"[tiab] OR "bone 
decalcifications"[tiab] OR "fragility fracture"[tiab] OR "fragility fractures"[tiab] OR 
"bone fragility"[tiab] OR "bone fragilities"[tiab] 

144,180 

#2 "Male"[Mesh] OR male[tiab] OR males[tiab] OR man[tiab] OR men[tiab] OR 
gender[tiab] OR "sex characteristic"[tiab] OR "sex characteristics"[tiab] OR "sex 
dif ference"[tiab] OR "sex differences"[tiab] OR "biological sex"[tiab] 

8,591,644 

#3 "Risk assessment"[Mesh] OR "risk assessment"[tiab] OR "risk assessments"[tiab] 
OR "risk estimation"[tiab] OR "risk estimations"[tiab] OR "risk evaluation"[tiab] OR 
"risk evaluations"[tiab] OR "risk tool"[tiab] OR "risk tools"[tiab] OR "risk 
prediction"[tiab] OR "risk predictions"[tiab] OR "risk calculator"[tiab] OR "risk 
calculators"[tiab] OR "risk score"[tiab] OR "risk scores" OR "risk scoring"[tiab] OR 
"f racture prediction"[tiab] OR "fracture predictions"[tiab] OR "fracture 
assessment"[tiab] OR "fracture assessments"[tiab] OR "fracture estimation"[tiab] 
OR "f racture estimations"[tiab] OR FRAX[tiab] OR OST[tiab] OR "Self-Assessment 
Tool"[tiab] OR ORAI[tiab] OR OSTA[tiab] OR "Osteoporosis Self-assessment Tool 
for Asians"[tiab] OR OSIRIS[tiab] OR "Osteoporosis Index of Risk"[tiab] OR 
SOFSURF[tiab] OR "Study of Osteoporotic Fractures Simple Useful Risk"[tiab] OR 
"Male Osteoporosis Screening Tool"[tiab] OR OPRA[tiab] OR FRISK[tiab] OR 
FRC[tiab] OR MSCORE[tiab] OR MORES[tiab] OR "Garvan Fracture Risk"[tiab] OR 
QFracture[tiab] OR "Q Fracture"[tiab] 

309,022 

#4 #1 AND #2 AND #3 2,555 
#5 "randomized controlled trial"[ptyp] OR "controlled clinical trial"[ptyp] OR 

randomized[tiab] OR randomised[tiab] OR randomization[tiab] OR 
randomisation[tiab] OR placebo[tiab] OR randomly[tiab] OR trial[tiab] OR 
groups[tiab] OR "Comparative Study"[ptyp] OR "clinical trial"[pt] OR "clinical 
trial"[tiab] OR "clinical trials"[tiab] OR "evaluation studies"[ptyp] OR "evaluation 
studies as topic"[MeSH] OR "evaluation study"[tiab] OR "evaluation studies"[tiab] 
OR "intervention study"[tiab] OR "intervention studies"[tiab] OR "cohort 
studies"[MeSH] OR cohort[tiab] OR "longitudinal studies"[MeSH] OR 
longitudinal[tiab] OR longitudinally[tiab] OR prospective[tiab] OR prospectively[tiab] 
OR "follow up"[tiab] OR "comparative study"[pt] OR "comparative studies"[tiab] OR 
nonrandom[tiab] OR "non-random"[tiab] OR nonrandomized[tiab] OR "non-
randomized"[tiab] OR nonrandomised[tiab] OR "non-randomised"[tiab] OR quasi-
experiment*[tiab] OR quasiexperiment*[tiab] OR quasirandom*[tiab] OR quasi-
random*[tiab] OR quasi-control*[tiab] OR quasicontrol*[tiab] OR ((controlled[tiab]) 
AND (trial[tiab] OR study[tiab])) 

7,175,132 

#6 "pre-post"[tiab] OR "posttest"[tiab] OR "post-test"[tiab] OR pretest[tiab] OR "pre-
test"[tiab] OR "repeated measure"[tiab] OR "repeated measures"[tiab] 

66,760 
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#7 (before[tiab] AND after[tiab]) OR (before[tiab] AND during[tiab]) 108 
#8 "time series"[tiab] AND interrupt*[tiab] 2,671 
#9 ("time points"[tiab]) AND (multiple[tiab] OR one[tiab] OR two[tiab] OR three[tiab] OR 

four[tiab] OR five[tiab] OR six[tiab] OR seven[tiab] OR eight[tiab] OR nine[tiab] OR 
ten[tiab] OR month[tiab] OR monthly[tiab] OR day[tiab] OR daily[tiab] OR week[tiab] 
OR weekly[tiab] OR hour[tiab] OR hourly[tiab]) 

59,141 

#10 #5 OR #6 OR #7 OR #8 OR #9 7,214,155 
#11 #4 AND #10 1,618 
#12 #11 NOT (Editorial[ptyp] OR Letter[ptyp] OR Case Reports[ptyp] OR 

Comment[ptyp])  
1,561 

#13 #12 NOT (animals[mh] NOT humans[mh]) 1,545 
 

Database: MEDLINE (via PubMed) Search Update 

Search date: 2/23/2021 

#1 
 

"Osteoporosis"[Mesh:NoExp] OR "Bone Density"[Mesh] OR "Bone Diseases, 
Metabolic"[Mesh:NoExp] OR "Osteoporotic Fractures"[Mesh] OR osteoporosis[tiab] 
OR osteoporoses[tiab] OR osteoporotic[tiab] OR osteopenia[tiab] OR 
osteopenias[tiab] OR osteopenic[tiab] OR "bone loss"[tiab] OR "bone losses"[tiab] 
OR "bone mineral density"[tiab] OR "bone mineral densities"[tiab] OR BMD[tiab] OR 
"bone mineral content"[tiab] OR "bone mineral contents"[tiab] OR "bone 
density"[tiab] OR "bone densities"[tiab] OR "bone demineralization"[tiab] OR "bone 
dimineralizations"[tiab] OR "bone decalcification"[tiab] OR "bone 
decalcifications"[tiab] OR "fragility fracture"[tiab] OR "fragility fractures"[tiab] OR 
"bone fragility"[tiab] OR "bone fragilities"[tiab] 

158,583 

#2 
 

"Male"[Mesh] OR male[tiab] OR males[tiab] OR man[tiab] OR men[tiab] OR 
gender[tiab] OR "sex characteristic"[tiab] OR "sex characteristics"[tiab] OR "sex 
dif ference"[tiab] OR "sex differences"[tiab] OR "biological sex"[tiab] 

9,255,52
6 

#3 
 

"Risk assessment"[Mesh] OR "risk assessment"[tiab] OR "risk assessments"[tiab] 
OR "risk estimation"[tiab] OR "risk estimations"[tiab] OR "risk evaluation"[tiab] OR 
"risk evaluations"[tiab] OR "risk tool"[tiab] OR "risk tools"[tiab] OR "risk 
prediction"[tiab] OR "risk predictions"[tiab] OR "risk calculator"[tiab] OR "risk 
calculators"[tiab] OR "risk score"[tiab] OR "risk scores" OR "risk scoring"[tiab] OR 
"f racture prediction"[tiab] OR "fracture predictions"[tiab] OR "fracture 
assessment"[tiab] OR "fracture assessments"[tiab] OR "fracture estimation"[tiab] OR 
"f racture estimations"[tiab] OR FRAX[tiab] OR OST[tiab] OR "Self-Assessment 
Tool"[tiab] OR ORAI[tiab] OR OSTA[tiab] OR "Osteoporosis Self-assessment Tool 
for Asians"[tiab] OR OSIRIS[tiab] OR "Osteoporosis Index of Risk"[tiab] OR 
SOFSURF[tiab] OR "Study of Osteoporotic Fractures Simple Useful Risk"[tiab] OR 
"Male Osteoporosis Screening Tool"[tiab] OR OPRA[tiab] OR FRISK[tiab] OR 
FRC[tiab] OR MSCORE[tiab] OR MORES[tiab] OR "Garvan Fracture Risk"[tiab] OR 
QFracture[tiab] OR "Q Fracture"[tiab] 

358,174 

#4 #1 AND #2 AND #3 2,991 
#5 
 

"randomized controlled trial"[ptyp] OR "controlled clinical trial"[ptyp] OR 
randomized[tiab] OR randomised[tiab] OR randomization[tiab] OR 
randomisation[tiab] OR placebo[tiab] OR randomly[tiab] OR trial[tiab] OR 
groups[tiab] OR "Comparative Study"[ptyp] OR "clinical trial"[pt] OR "clinical 
trial"[tiab] OR "clinical trials"[tiab] OR "evaluation studies"[ptyp] OR "evaluation 
studies as topic"[MeSH] OR "evaluation study"[tiab] OR "evaluation studies"[tiab] OR 
"intervention study"[tiab] OR "intervention studies"[tiab] OR "cohort studies"[MeSH] 

7,790,11
2 
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OR cohort[tiab] OR "longitudinal studies"[MeSH] OR longitudinal[tiab] OR 
longitudinally[tiab] OR prospective[tiab] OR prospectively[tiab] OR "follow up"[tiab] 
OR "comparative study"[pt] OR "comparative studies"[tiab] OR nonrandom[tiab] OR 
"non-random"[tiab] OR nonrandomized[tiab] OR "non-randomized"[tiab] OR 
nonrandomised[tiab] OR "non-randomised"[tiab] OR quasi-experiment*[tiab] OR 
quasiexperiment*[tiab] OR quasirandom*[tiab] OR quasi-random*[tiab] OR quasi-
control*[tiab] OR quasicontrol*[tiab] OR ((controlled[tiab]) AND (trial[tiab] OR 
study[tiab])) 

#6 
 

"pre-post"[tiab] OR "posttest"[tiab] OR "post-test"[tiab] OR pretest[tiab] OR "pre-
test"[tiab] OR "repeated measure"[tiab] OR "repeated measures"[tiab] 

79,063 

#7 
 

(before[tiab] AND after[tiab]) OR (before[tiab] AND during[tiab]) 68 

#8 
 

"time series"[tiab] AND interrupt*[tiab] 3,718 

#9 
 

("time points"[tiab]) AND (multiple[tiab] OR one[tiab] OR two[tiab] OR three[tiab] OR 
four[tiab] OR five[tiab] OR six[tiab] OR seven[tiab] OR eight[tiab] OR nine[tiab] OR 
ten[tiab] OR month[tiab] OR monthly[tiab] OR day[tiab] OR daily[tiab] OR week[tiab] 
OR weekly[tiab] OR hour[tiab] OR hourly[tiab]) 

68,877 

#10 
 

#5 OR #6 OR #7 OR #8 OR #9 7,836,59
0 

#11 
 

#4 AND #10 1,916 

#12 
 

#11 NOT (Editorial[ptyp] OR Letter[ptyp] OR Case Reports[ptyp] OR 
Comment[ptyp])  

1,852 

#13 
 

#12 NOT (animals[mh] NOT humans[mh]) 1,836 

#14 #13 AND ("2019/06/01"[mhda] : "3000"[mhda] 350 

 

Database: EMBASE (via Elsevier) 

Search date: 6/28/2019 

#1 'bone demineralization'/de OR 'osteoporosis'/de OR 'corticosteroid induced 
osteoporosis'/de OR 'idiopathic osteoporosis'/de OR 'posttraumatic 
osteoporosis'/de OR 'primary osteoporosis'/de OR 'secondary osteoporosis'/de 
OR 'senile osteoporosis'/de OR 'metabolic bone disease'/de OR 'bone 
density'/exp OR 'fragility fracture'/exp OR steoporosis:ti,ab OR 
osteoporoses:ti,ab OR osteoporotic:ti,ab OR osteopenia:ti,ab OR 
osteopenias:ti,ab OR osteopenic:ti,ab OR 'bone loss':ti,ab OR 'bone 
losses':ti,ab OR 'bone mineral density':ti,ab OR 'bone mineral densities':ti,ab 
OR BMD:ti,ab OR 'bone mineral content':ti,ab OR 'bone mineral contents':ti,ab 
OR 'bone density':ti,ab OR 'bone densities':ti,ab OR 'bone 
demineralization':ti,ab OR 'bone dimineralizations':ti,ab OR 'bone 
decalcification':ti,ab OR 'bone decalcifications':ti,ab OR 'fragility fracture':ti,ab 
OR 'f ragility fractures':ti,ab OR 'bone fragility':ti,ab OR 'bone fragilities':ti,ab 

218,310 

#2 'male'/exp OR male:ti,ab OR males:ti,ab OR man:ti,ab OR men:ti,ab OR 
gender:ti,ab OR 'sex characteristic':ti,ab OR 'sex characteristics':ti,ab OR 'sex 
dif ference':ti,ab OR 'sex differences':ti,ab OR 'biological sex':ti,ab 

9,238,793 
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#3 'risk assessment'/exp OR 'risk assessment':ti,ab OR 'risk assessments':ti,ab OR 
'risk estimation':ti,ab OR 'risk estimations':ti,ab OR 'risk evaluation':ti,ab OR 'risk 
evaluations':ti,ab OR 'risk tool':ti,ab OR 'risk tools':ti,ab OR 'risk prediction':ti,ab 
OR 'risk predictions':ti,ab OR 'risk calculator':ti,ab OR 'risk calculators':ti,ab OR 
'risk score':ti,ab OR 'risk scores' OR 'risk scoring':ti,ab OR 'fracture 
prediction':ti,ab OR 'fracture predictions':ti,ab OR 'fracture assessment':ti,ab OR 
'f racture assessments':ti,ab OR 'fracture estimation':ti,ab OR 'fracture 
estimations':ti,ab OR FRAX:ti,ab OR OST:ti,ab OR 'Self Assessment Tool':ti,ab 
OR ORAI:ti,ab OR OSTA:ti,ab OR 'Osteoporosis Self-assessment Tool for 
Asians':ti,ab OR OSIRIS:ti,ab OR 'Osteoporosis Index of Risk':ti,ab OR 
SOFSURF:ti,ab OR 'Study of Osteoporotic Fractures Simple Useful Risk':ti,ab 
OR 'Male Osteoporosis Screening Tool':ti,ab OR OPRA:ti,ab OR FRISK:ti,ab 
OR FRC:ti,ab OR MSCORE:ti,ab OR MORES:ti,ab OR 'Garvan Fracture 
Risk':ti,ab OR QFracture:ti,ab OR 'Q Fracture':ti,ab 

577,199 

#4 #1 AND #2 AND #3 5,452 
#5 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double blind 

procedure'/exp OR 'single blind procedure'/exp OR randomization:ti,ab OR 
randomisation:ti,ab OR randomized:ti,ab OR randomised:ti,ab OR 
randomly:ti,ab OR crossover:ti,ab OR 'cross over':ti,ab OR placebo:ti,ab OR 
'double blind':ti,ab OR 'double blinded':ti,ab OR 'single blind':ti,ab OR 'single 
blinded':ti,ab OR 'clinical study'/exp OR 'clinical trial':ti,ab OR 'clinical trials':ti,ab 
OR 'controlled study'/exp OR 'evaluation study'/exp OR 'evaluation study':ti,ab 
OR 'evaluation studies':ti,ab OR 'intervention study'/exp OR 'intervention 
study':ti,ab OR 'intervention studies':ti,ab OR 'case control study'/exp OR 'case 
control':ti,ab OR 'cohort analysis'/exp OR cohort:ti,ab OR cohorts:ti,ab OR 
longitudinal:ti,ab OR longitudinally:ti,ab OR prospective:ti,ab OR 
prospectively:ti,ab OR retrospective:ti,ab OR 'follow up'/exp OR 'follow up':ti,ab 
OR 'comparative effectiveness'/exp OR 'comparative study'/exp OR 
'comparative study':ti,ab OR 'comparative studies':ti,ab 

15,450,373 

#6 pre-post:ti,ab OR prepost:ti,ab OR post-test:ti,ab OR posttest:ti,ab OR 
pretest:ti,ab OR pre-test:ti,ab OR quasi-experiment:ti,ab OR 
quasiexperiment:ti,ab OR quasi-experimental:ti,ab OR quasiexperimental:ti,ab 
OR quasirandom:ti,ab OR quasi-random:ti,ab OR quasi-control:ti,ab OR 
quasicontrol:ti,ab OR 'repeated measure':ti,ab OR 'repeated measures':ti,ab 

110,907 

#7 ('time series':ti,ab AND interrupt:ti,ab) OR (before:ti,ab AND after:ti,ab) OR 
(before:ti,ab AND during:ti,ab) 

1,224,588 

#8 'time points':ti,ab AND (multiple:ti,ab OR one:ti,ab OR two:ti,ab OR three:ti,ab 
OR four:ti,ab OR five:ti,ab OR six:ti,ab OR seven:ti,ab OR eight:ti,ab OR 
nine:ti,ab OR ten:ti,ab OR month:ti,ab OR monthly:ti,ab OR day:ti,ab OR 
days:ti,ab OR daily:ti,ab OR week:ti,ab OR weekly:ti,ab OR hour:ti,ab OR 
hourly:ti,ab) 

99,174 

#9 #5 OR #6 OR #7 OR #8 15,875,500 
#10 #4 AND #9 4,487 
#11 #10 NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 

'letter'/exp OR 'note'/exp OR [conference abstract]/lim) 
3,015 

#12 #11 AND [humans]/lim 2,949 
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Database: CINAHL (via EBSCO) 

Search date: 6/28/2019 

#1 (MH "Osteoporosis") OR (MH "Osteoporotic Fractures") OR (MH "Bone 
Diseases, Metabolic") OR (MH "Bone Density") OR TI (osteoporosis OR 
osteoporoses OR osteoporotic OR osteopenia OR osteopenias OR osteopenic 
OR "bone loss" OR "bone losses" OR "bone mineral density" OR "bone mineral 
densities" OR BMD OR "bone mineral content" OR "bone mineral contents" OR 
"bone density" OR "bone densities" OR "bone demineralization" OR "bone 
dimineralizations" OR "bone decalcification" OR "bone decalcifications" OR 
"f ragility fracture" OR "fragility fractures" OR "bone fragility" OR "bone 
f ragilities") OR AB (osteoporosis OR osteoporoses OR osteoporotic OR 
osteopenia OR osteopenias OR osteopenic OR "bone loss" OR "bone losses" 
OR "bone mineral density" OR "bone mineral densities" OR BMD OR "bone 
mineral content" OR "bone mineral contents" OR "bone density" OR "bone 
densities" OR "bone demineralization" OR "bone dimineralizations" OR "bone 
decalcification" OR "bone decalcifications" OR "fragility fracture" OR "fragility 
f ractures" OR "bone fragility" OR "bone fragilities") 

41,298 

#2 (MH "Male") OR TI (male OR males OR man OR men OR gender OR "sex 
characteristic" OR "sex characteristics" OR "sex difference" OR "sex 
dif ferences" OR "biological sex") OR AB (male OR males OR man OR men OR 
gender OR "sex characteristic" OR "sex characteristics" OR "sex difference" OR 
"sex differences" OR "biological sex") 

1,580,410 

#3 (MH "Risk Assessment") OR TI ("risk assessment" OR "risk assessments" OR 
"risk estimation" OR "risk estimations" OR "risk evaluation" OR "risk 
evaluations" OR "risk tool" OR "risk tools" OR "risk prediction" OR "risk 
predictions" OR "risk calculator" OR "risk calculators" OR "risk score" OR "risk 
scores" OR "risk scoring" OR "fracture prediction" OR "fracture predictions" OR 
"f racture assessment" OR "fracture assessments" OR "fracture estimation" OR 
"f racture estimations" OR FRAX OR OST OR "Self-Assessment Tool" OR ORAI 
OR OSTA OR "Osteoporosis Self-assessment Tool for Asians" OR OSIRIS OR 
"Osteoporosis Index of Risk" OR SOFSURF OR "Study of Osteoporotic 
Fractures Simple Useful Risk" OR "Male Osteoporosis Screening Tool" OR 
OPRA OR FRISK OR FRC OR MSCORE OR MORES OR "Garvan Fracture 
Risk" OR QFracture OR "Q Fracture") OR AB ("risk assessment" OR "risk 
assessments" OR "risk estimation" OR "risk estimations" OR "risk evaluation" 
OR "risk evaluations" OR "risk tool" OR "risk tools" OR "risk prediction" OR "risk 
predictions" OR "risk calculator" OR "risk calculators" OR "risk score" OR "risk 
scores" OR "risk scoring" OR "fracture prediction" OR "fracture predictions" OR 
"f racture assessment" OR "fracture assessments" OR "fracture estimation" OR 
"f racture estimations" OR FRAX OR OST OR "Self-Assessment Tool" OR ORAI 
OR OSTA OR "Osteoporosis Self-assessment Tool for Asians" OR OSIRIS OR 
"Osteoporosis Index of Risk" OR SOFSURF OR "Study of Osteoporotic 
Fractures Simple Useful Risk" OR "Male Osteoporosis Screening Tool" OR 
OPRA OR FRISK OR FRC OR MSCORE OR MORES OR "Garvan Fracture 
Risk" OR QFracture OR "Q Fracture") 

726,519 

#4 #1 AND #2 AND #3 3,113 
#5 (MH "Randomized Controlled Trials+") OR TI ("randomized controlled trial" OR 

"controlled clinical trial" OR "randomized" OR "randomization" OR "randomised" 
OR "randomisation" OR "randomly" OR "trial" OR "groups" OR "comparative 
study" OR "nonrandom" OR "non-random" OR "nonrandomized" OR "non-
randomized" OR "nonrandomised" OR "non-randomised" OR quasi-experiment* 
OR quasiexperiment* OR quasirandom* OR quasi-random* OR quasi-control* 
OR quasicontrol* OR (controlled AND (trial OR study)) OR "pre-post" OR 

748,301 
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"posttest" OR "post-test" OR "pretest" OR "pre-test" OR "repeated measure" 
OR "repeated measures" OR ("time series" AND "interrupt") OR ("time points" 
AND (multiple OR one OR two OR three OR four OR five OR six OR seven OR 
eight OR nine OR ten OR month OR monthly OR day OR daily OR week OR 
weekly OR hour OR hourly)) OR (before AND after) OR (before AND during)) 
OR AB ("randomized controlled trial" OR "controlled clinical trial" OR 
"randomized" OR "randomization" OR "randomised" OR "randomisation" OR 
"randomly" OR "trial" OR "groups" OR "comparative study" OR "nonrandom" 
OR "non-random" OR "nonrandomized" OR "non-randomized" OR 
"nonrandomised" OR "non-randomised" OR quasi-experiment* OR 
quasiexperiment* OR quasirandom* OR quasi-random* OR quasi-control* OR 
quasicontrol* OR (controlled AND (trial OR study)) OR "pre-post" OR "posttest" 
OR "post-test" OR "pretest" OR "pre-test" "repeated measure" OR "repeated 
measures" OR ("time series" AND "interrupt") OR ("time points" AND (multiple 
OR one OR two OR three OR four OR f ive OR six OR seven OR eight OR nine 
OR ten OR month OR monthly OR day OR daily OR week OR weekly OR hour 
OR hourly)) OR (before AND after) OR (before AND during))  

#6 #4 AND #5 1,030 
#7 #6 NOT PT ( Abstract OR Book OR Book Chapter OR Book Review OR Case 

Study OR Commentary OR Doctoral Dissertation OR Editorial OR Letter OR 
Masters Thesis OR Pamphlet OR Pamphlet Chapter OR Poetry ) NOT TI ( 
Editorial OR Letter OR "Case Report" OR Comment ) 

1,004 

 

KEY QUESTION 2 
Database: MEDLINE (via PubMed) 

Search date: 6/28/2019 

#1 "Osteoporosis"[Mesh:NoExp] OR "Bone Density"[Mesh] OR "Bone Diseases, 
Metabolic"[Mesh:NoExp] OR "Osteoporotic Fractures"[Mesh] OR 
osteoporosis[tiab] OR osteoporoses[tiab] OR osteoporotic[tiab] OR 
osteopenia[tiab] OR osteopenias[tiab] OR osteopenic[tiab] OR "bone loss"[tiab] 
OR "bone losses"[tiab] OR "bone mineral density"[tiab] OR "bone mineral 
densities"[tiab] OR BMD[tiab] OR "bone mineral content"[tiab] OR "bone mineral 
contents"[tiab] OR "bone density"[tiab] OR "bone densities"[tiab] OR "bone 
demineralization"[tiab] OR "bone dimineralizations"[tiab] OR "bone 
decalcification"[tiab] OR "bone decalcifications"[tiab] OR "fragility fracture"[tiab] 
OR "f ragility fractures"[tiab] OR "bone fragility"[tiab] OR "bone fragilities"[tiab] 

144,180 

#2 "Veterans"[Mesh] OR "Veterans Health"[Mesh] OR "United States Department 
of  Veterans Affairs"[Mesh] OR "Veterans Disability Claims"[Mesh] OR 
"Hospitals, Veterans"[Mesh] OR "Warfare and Armed Conflicts"[Mesh:NoExp] 
OR "Armed Conflicts"[Mesh:NoExp] OR "Afghan Campaign 2001-"[Mesh] OR 
"Gulf  War"[Mesh] OR "Iraq War, 2003-2011"[Mesh] OR "Korean War"[Mesh] OR 
"Vietnam Conflict"[Mesh] OR "World War I"[Mesh] OR Veteran[tiab] OR 
veterans[tiab] OR "Afghan Campaign"[tiab] OR "Afghan War"[tiab] OR 
"Operation Enduring Freedom"[tiab] OR "Operation New Dawn"[tiab] OR 
"Operation Iraqi Freedom"[tiab] OR "Gulf War"[tiab] OR "Iraq War"[tiab] OR 
"Operation Desert Shield"[tiab] OR "Operation Desert Storm"[tiab] OR "Vietnam 
War"[tiab] OR "Viet Nam War"[tiab] OR "Vietnam Conflict"[tiab] OR "Viet Nam 
Conf lict"[tiab] OR "Vietnamese War"[tiab] OR "Vietnamese Conflict"[tiab] OR 
"Indochina War"[tiab] OR "Korean War"[tiab] OR "World War I"[tiab] OR "World 
War II"[tiab] OR WWI[tiab] OR WWII[tiab] 

51,169 
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#3 #1 AND #2 217 
#4 "randomized controlled trial"[ptyp] OR "controlled clinical trial"[ptyp] OR 

randomized[tiab] OR randomised[tiab] OR randomization[tiab] OR 
randomisation[tiab] OR placebo[tiab] OR randomly[tiab] OR trial[tiab] OR 
groups[tiab] OR "Comparative Study"[ptyp] OR "clinical trial"[pt] OR "clinical 
trial"[tiab] OR "clinical trials"[tiab] OR "evaluation studies"[ptyp] OR "evaluation 
studies as topic"[MeSH] OR "evaluation study"[tiab] OR "evaluation 
studies"[tiab] OR "intervention study"[tiab] OR "intervention studies"[tiab] OR 
"cohort studies"[MeSH] OR cohort[tiab] OR "longitudinal studies"[MeSH] OR 
longitudinal[tiab] OR longitudinally[tiab] OR prospective[tiab] OR 
prospectively[tiab] OR "follow up"[tiab] OR "comparative study"[pt] OR 
"comparative studies"[tiab] OR nonrandom[tiab] OR "non-random"[tiab] OR 
nonrandomized[tiab] OR "non-randomized"[tiab] OR nonrandomised[tiab] OR 
"non-randomised"[tiab] OR quasi-experiment*[tiab] OR quasiexperiment*[tiab] 
OR quasirandom*[tiab] OR quasi-random*[tiab] OR quasi-control*[tiab] OR 
quasicontrol*[tiab] OR ((controlled[tiab]) AND (trial[tiab] OR study[tiab])) 

7,175,132 

#5 "pre-post"[tiab] OR "posttest"[tiab] OR "post-test"[tiab] OR pretest[tiab] OR "pre-
test"[tiab] OR "repeated measure"[tiab] OR "repeated measures"[tiab] 

66,760 

#6 (before[tiab] AND after[tiab]) OR (before[tiab] AND during[tiab]) 108 
#7 "time series"[tiab] AND interrupt*[tiab] 2,671 
#8 ("time points"[tiab]) AND (multiple[tiab] OR one[tiab] OR two[tiab] OR three[tiab] 

OR four[tiab] OR five[tiab] OR six[tiab] OR seven[tiab] OR eight[tiab] OR 
nine[tiab] OR ten[tiab] OR month[tiab] OR monthly[tiab] OR day[tiab] OR 
daily[tiab] OR week[tiab] OR weekly[tiab] OR hour[tiab] OR hourly[tiab]) 

59,141 

#9 #4 OR #5 OR #6 OR #7 OR #8  7,214,155 
#10 #3 AND #9 155 
#11 #10 NOT (Editorial[ptyp] OR Letter[ptyp] OR Case Reports[ptyp] OR 

Comment[ptyp]) 
154 

#12 #11 NOT (animals[mh] NOT humans[mh]) 153 
 

MEDLINE (via PubMed) Search update 

Search date: 2/23/2021 

#1 
 

"Osteoporosis"[Mesh:NoExp] OR "Bone Density"[Mesh] OR "Bone Diseases, 
Metabolic"[Mesh:NoExp] OR "Osteoporotic Fractures"[Mesh] OR 
osteoporosis[tiab] OR osteoporoses[tiab] OR osteoporotic[tiab] OR 
osteopenia[tiab] OR osteopenias[tiab] OR osteopenic[tiab] OR "bone loss"[tiab] 
OR "bone losses"[tiab] OR "bone mineral density"[tiab] OR "bone mineral 
densities"[tiab] OR BMD[tiab] OR "bone mineral content"[tiab] OR "bone mineral 
contents"[tiab] OR "bone density"[tiab] OR "bone densities"[tiab] OR "bone 
demineralization"[tiab] OR "bone dimineralizations"[tiab] OR "bone 
decalcification"[tiab] OR "bone decalcifications"[tiab] OR "fragility fracture"[tiab] 
OR "f ragility fractures"[tiab] OR "bone fragility"[tiab] OR "bone fragilities"[tiab] 

158,583 

#2 
 

"Veterans"[Mesh] OR "Veterans Health"[Mesh] OR "United States Department of 
Veterans Affairs"[Mesh] OR "Veterans Disability Claims"[Mesh] OR "Hospitals, 
Veterans"[Mesh] OR "Warfare and Armed Conflicts"[Mesh:NoExp] OR "Armed 
Conf licts"[Mesh:NoExp] OR "Afghan Campaign 2001-"[Mesh] OR "Gulf 
War"[Mesh] OR "Iraq War, 2003-2011"[Mesh] OR "Korean War"[Mesh] OR 
"Vietnam Conflict"[Mesh] OR "World War I"[Mesh] OR Veteran[tiab] OR 
veterans[tiab] OR "Afghan Campaign"[tiab] OR "Afghan War"[tiab] OR 

57,162 



Screening for Male Osteoporosis Evidence Synthesis Program 

107 

"Operation Enduring Freedom"[tiab] OR "Operation New Dawn"[tiab] OR 
"Operation Iraqi Freedom"[tiab] OR "Gulf War"[tiab] OR "Iraq War"[tiab] OR 
"Operation Desert Shield"[tiab] OR "Operation Desert Storm"[tiab] OR "Vietnam 
War"[tiab] OR "Viet Nam War"[tiab] OR "Vietnam Conflict"[tiab] OR "Viet Nam 
Conf lict"[tiab] OR "Vietnamese War"[tiab] OR "Vietnamese Conflict"[tiab] OR 
"Indochina War"[tiab] OR "Korean War"[tiab] OR "World War I"[tiab] OR "World 
War II"[tiab] OR WWI[tiab] OR WWII[tiab] 

#3 
 

#1 AND #2 253 

#4 
 

"randomized controlled trial"[ptyp] OR "controlled clinical trial"[ptyp] OR 
randomized[tiab] OR randomised[tiab] OR randomization[tiab] OR 
randomisation[tiab] OR placebo[tiab] OR randomly[tiab] OR trial[tiab] OR 
groups[tiab] OR "Comparative Study"[ptyp] OR "clinical trial"[pt] OR "clinical 
trial"[tiab] OR "clinical trials"[tiab] OR "evaluation studies"[ptyp] OR "evaluation 
studies as topic"[MeSH] OR "evaluation study"[tiab] OR "evaluation studies"[tiab] 
OR "intervention study"[tiab] OR "intervention studies"[tiab] OR "cohort 
studies"[MeSH] OR cohort[tiab] OR "longitudinal studies"[MeSH] OR 
longitudinal[tiab] OR longitudinally[tiab] OR prospective[tiab] OR 
prospectively[tiab] OR "follow up"[tiab] OR "comparative study"[pt] OR 
"comparative studies"[tiab] OR nonrandom[tiab] OR "non-random"[tiab] OR 
nonrandomized[tiab] OR "non-randomized"[tiab] OR nonrandomised[tiab] OR 
"non-randomised"[tiab] OR quasi-experiment*[tiab] OR quasiexperiment*[tiab] 
OR quasirandom*[tiab] OR quasi-random*[tiab] OR quasi-control*[tiab] OR 
quasicontrol*[tiab] OR ((controlled[tiab]) AND (trial[tiab] OR study[tiab])) 

7,790,112 

#5 "pre-post"[tiab] OR "posttest"[tiab] OR "post-test"[tiab] OR pretest[tiab] OR "pre-
test"[tiab] OR "repeated measure"[tiab] OR "repeated measures"[tiab] 

79,063 

#6 
 

(before[tiab] AND after[tiab]) OR (before[tiab] AND during[tiab]) 68 

#7 
 

"time series"[tiab] AND interrupt*[tiab] 3,718 

#8 
 

("time points"[tiab]) AND (multiple[tiab] OR one[tiab] OR two[tiab] OR three[tiab] 
OR four[tiab] OR five[tiab] OR six[tiab] OR seven[tiab] OR eight[tiab] OR 
nine[tiab] OR ten[tiab] OR month[tiab] OR monthly[tiab] OR day[tiab] OR 
daily[tiab] OR week[tiab] OR weekly[tiab] OR hour[tiab] OR hourly[tiab]) 

68,877 

#9 
 

#4 OR #5 OR #6 OR #7 OR #8  7,836,590 

#10 
 

#3 AND #9 175 

#11 
 

#10 NOT (Editorial[ptyp] OR Letter[ptyp] OR Case Reports[ptyp] OR 
Comment[ptyp]) 

173 

#12 
 

#11 NOT (animals[mh] NOT humans[mh]) 172 

#13 
 

#12 AND ("2019/06/01"[mhda] : "3000"[mhda] 31 
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Database: EMBASE (via Elsevier) 

Search date: 6/28/2019 

#1 'bone demineralization'/de OR 'osteoporosis'/de OR 'corticosteroid induced 
osteoporosis'/de OR 'idiopathic osteoporosis'/de OR 'posttraumatic 
osteoporosis'/de OR 'primary osteoporosis'/de OR 'secondary osteoporosis'/de 
OR 'senile osteoporosis'/de OR 'metabolic bone disease'/de OR 'bone 
density'/exp OR 'fragility fracture'/exp OR steoporosis:ti,ab OR 
osteoporoses:ti,ab OR osteoporotic:ti,ab OR osteopenia:ti,ab OR 
osteopenias:ti,ab OR osteopenic:ti,ab OR 'bone loss':ti,ab OR 'bone 
losses':ti,ab OR 'bone mineral density':ti,ab OR 'bone mineral densities':ti,ab 
OR BMD:ti,ab OR 'bone mineral content':ti,ab OR 'bone mineral contents':ti,ab 
OR 'bone density':ti,ab OR 'bone densities':ti,ab OR 'bone 
demineralization':ti,ab OR 'bone dimineralizations':ti,ab OR 'bone 
decalcification':ti,ab OR 'bone decalcifications':ti,ab OR 'fragility fracture':ti,ab 
OR 'f ragility fractures':ti,ab OR 'bone fragility':ti,ab OR 'bone fragilities':ti,ab 

218,238 

#2 'veteran'/exp OR 'war'/exp OR 'military phenomena'/de OR 'military 
service'/exp OR 'warfare'/exp OR 'military deployment'/exp OR veteran:ti,ab 
OR veterans:ti,ab OR 'Afghan Campaign':ti,ab OR 'Afghan War':ti,ab OR 
'Operation Enduring Freedom':ti,ab OR 'Operation New Dawn':ti,ab OR 
'Operation Iraqi Freedom':ti,ab OR 'Gulf War':ti,ab OR 'Iraq War':ti,ab OR 
'Operation Desert Shield':ti,ab OR 'Operation Desert Storm':ti,ab OR 'Vietnam 
War':ti,ab OR 'Viet Nam War':ti,ab OR 'Vietnam Conflict':ti,ab OR 'Viet Nam 
Conf lict':ti,ab OR 'Vietnamese War':ti,ab OR 'Vietnamese Conflict':ti,ab OR 
'Indochina War':ti,ab OR 'Korean War':ti,ab OR 'World War I':ti,ab OR 'World 
War II':ti,ab OR WWI:ti,ab OR WWII:ti,ab 

109,714 

#3 #1 AND #2 434 
#4 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double 

blind procedure'/exp OR 'single blind procedure'/exp OR randomization:ti,ab 
OR randomisation:ti,ab OR randomized:ti,ab OR randomised:ti,ab OR 
randomly:ti,ab OR crossover:ti,ab OR 'cross over':ti,ab OR placebo:ti,ab OR 
'double blind':ti,ab OR 'double blinded':ti,ab OR 'single blind':ti,ab OR 'single 
blinded':ti,ab OR 'clinical study'/exp OR 'clinical trial':ti,ab OR 'clinical 
trials':ti,ab OR 'controlled study'/exp OR 'evaluation study'/exp OR 'evaluation 
study':ti,ab OR 'evaluation studies':ti,ab OR 'intervention study'/exp OR 
'intervention study':ti,ab OR 'intervention studies':ti,ab OR 'case control 
study'/exp OR 'case control':ti,ab OR 'cohort analysis'/exp OR cohort:ti,ab OR 
cohorts:ti,ab OR longitudinal:ti,ab OR longitudinally:ti,ab OR prospective:ti,ab 
OR prospectively:ti,ab OR retrospective:ti,ab OR 'follow up'/exp OR 'follow 
up':ti,ab OR 'comparative effectiveness'/exp OR 'comparative study'/exp OR 
'comparative study':ti,ab OR 'comparative studies':ti,ab 

15,450,373 

#5 pre-post:ti,ab OR prepost:ti,ab OR post-test:ti,ab OR posttest:ti,ab OR 
pretest:ti,ab OR pre-test:ti,ab OR quasi-experiment:ti,ab OR 
quasiexperiment:ti,ab OR quasi-experimental:ti,ab OR quasiexperimental:ti,ab 
OR quasirandom:ti,ab OR quasi-random:ti,ab OR quasi-control:ti,ab OR 
quasicontrol:ti,ab OR 'repeated measure':ti,ab OR 'repeated measures':ti,ab 

110,907 

#6 ('time series':ti,ab AND interrupt:ti,ab) OR (before:ti,ab AND after:ti,ab) OR 
(before:ti,ab AND during:ti,ab) 

1,224,588 

#7 'time points':ti,ab AND (multiple:ti,ab OR one:ti,ab OR two:ti,ab OR three:ti,ab 
OR four:ti,ab OR five:ti,ab OR six:ti,ab OR seven:ti,ab OR eight:ti,ab OR 
nine:ti,ab OR ten:ti,ab OR month:ti,ab OR monthly:ti,ab OR day:ti,ab OR 
days:ti,ab OR daily:ti,ab OR week:ti,ab OR weekly:ti,ab OR hour:ti,ab OR 
hourly:ti,ab) 

99,174 
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#8 #4 OR #5 OR #6 OR #7 15,875,500 
#9 #3 AND #8 328 
#10 #9 NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 'letter'/exp 

OR 'note'/exp OR [conference abstract]/lim) 
207 

#11 #10 AND [humans]/lim 
 

201 

 

Database: CINAHL (via EBSCO) 

Search date: 6/28/2019 

#1 (MH "Osteoporosis") OR (MH "Osteoporotic Fractures") OR (MH "Bone Diseases, 
Metabolic") OR (MH "Bone Density") OR TI (osteoporosis OR osteoporoses OR 
osteoporotic OR osteopenia OR osteopenias OR osteopenic OR "bone loss" OR 
"bone losses" OR "bone mineral density" OR "bone mineral densities" OR BMD OR 
"bone mineral content" OR "bone mineral contents" OR "bone density" OR "bone 
densities" OR "bone demineralization" OR "bone dimineralizations" OR "bone 
decalcification" OR "bone decalcifications" OR "fragility fracture" OR "fragility 
f ractures" OR "bone fragility" OR "bone fragilities") OR AB (osteoporosis OR 
osteoporoses OR osteoporotic OR osteopenia OR osteopenias OR osteopenic OR 
"bone loss" OR "bone losses" OR "bone mineral density" OR "bone mineral 
densities" OR BMD OR "bone mineral content" OR "bone mineral contents" OR 
"bone density" OR "bone densities" OR "bone demineralization" OR "bone 
dimineralizations" OR "bone decalcification" OR "bone decalcifications" OR "fragility 
f racture" OR "fragility fractures" OR "bone fragility" OR "bone fragilities") 

41,298 

#2 (MH "Veterans+") OR (MH "Vietnam Veterans") OR (MH "United States 
Department of Veterans Affairs") OR (MH "Hospitals, Veterans") OR (MH "War+") 
OR (MH "Biological Warfare") OR (MH "Chemical Warfare") OR (MH "Military 
Deployment+") OR (MH "Overseas Deployment") OR (MH "Nuclear Warfare") OR 
TI (Veteran OR veterans OR "Afghan Campaign" OR "Afghan War" OR "Operation 
Enduring Freedom" OR "Operation New Dawn" OR "Operation Iraqi Freedom" OR 
"Gulf  War" OR "Iraq War" OR "Operation Desert Shield" OR "Operation Desert 
Storm" OR "Vietnam War" OR "Viet Nam War" OR "Vietnam Conflict" OR "Viet 
Nam Conf lict" OR "Vietnamese War" OR "Vietnamese Conflict" OR "Indochina 
War" OR "Korean War" OR "World War I" OR "World War II" OR WWI OR WWII) 
OR AB (Veteran OR veterans OR "Afghan Campaign" OR "Afghan War" OR 
"Operation Enduring Freedom" OR "Operation New Dawn" OR "Operation Iraqi 
Freedom" OR "Gulf War" OR "Iraq War" OR "Operation Desert Shield" OR 
"Operation Desert Storm" OR "Vietnam War" OR "Viet Nam War" OR "Vietnam 
Conf lict" OR "Viet Nam Conflict" OR "Vietnamese War" OR "Vietnamese Conflict" 
OR "Indochina War" OR "Korean War" OR "World War I" OR "World War II" OR 
WWI OR WWII) 

39,683 

#3 #1 AND #2 110 
#4 (MH "Randomized Controlled Trials+") OR TI ("randomized controlled trial" OR 

"controlled clinical trial" OR "randomized" OR "randomization" OR "randomised" 
OR "randomisation" OR "randomly" OR "trial" OR "groups" OR "comparative study" 
OR "nonrandom" OR "non-random" OR "nonrandomized" OR "non-randomized" 
OR "nonrandomised" OR "non-randomised" OR quasi-experiment* OR 
quasiexperiment* OR quasirandom* OR quasi-random* OR quasi-control* OR 
quasicontrol* OR (controlled AND (trial OR study)) OR "pre-post" OR "posttest" OR 
"post-test" OR "pretest" OR "pre-test" OR "repeated measure" OR "repeated 
measures" OR ("time series" AND "interrupt") OR ("time points" AND (multiple OR 

748,301 
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one OR two OR three OR four OR f ive OR six OR seven OR eight OR nine OR ten 
OR month OR monthly OR day OR daily OR week OR weekly OR hour OR hourly)) 
OR (before AND after) OR (before AND during)) OR AB ("randomized controlled 
trial" OR "controlled clinical trial" OR "randomized" OR "randomization" OR 
"randomised" OR "randomisation" OR "randomly" OR "trial" OR "groups" OR 
"comparative study" OR "nonrandom" OR "non-random" OR "nonrandomized" OR 
"non-randomized" OR "nonrandomised" OR "non-randomised" OR quasi-
experiment* OR quasiexperiment* OR quasirandom* OR quasi-random* OR quasi-
control* OR quasicontrol* OR (controlled AND (trial OR study)) OR "pre-post" OR 
"posttest" OR "post-test" OR "pretest" OR "pre-test" "repeated measure" OR 
"repeated measures" OR ("time series" AND "interrupt") OR ("time points" AND 
(multiple OR one OR two OR three OR four OR f ive OR six OR seven OR eight OR 
nine OR ten OR month OR monthly OR day OR daily OR week OR weekly OR 
hour OR hourly)) OR (before AND after) OR (before AND during))  

#5 #3 AND #4 20 
#6 #5 NOT PT ( Abstract OR Book OR Book Chapter OR Book Review OR Case 

Study OR Commentary OR Doctoral Dissertation OR Editorial OR Letter OR 
Masters Thesis OR Pamphlet OR Pamphlet Chapter OR Poetry ) NOT TI ( Editorial 
OR Letter OR "Case Report" OR Comment ) 

19 

 

KEY QUESTION 3 
Database: MEDLINE (via PubMed) 

Search date: 7/22/2019 

#1 "Osteoporosis"[Mesh:NoExp] OR "Bone Density"[Mesh] OR "Bone Diseases, 
Metabolic"[Mesh:NoExp] OR "Osteoporotic Fractures"[Mesh] OR osteoporosis[tiab] 
OR osteoporoses[tiab] OR osteoporotic[tiab] OR osteopenia[tiab] OR 
osteopenias[tiab] OR osteopenic[tiab] OR osteopaenia[tiab] OR osteopaenias[tiab] 
OR osteopaenic[tiab] OR "bone loss"[tiab] OR "bone losses"[tiab] OR "bone 
mineral density"[tiab] OR "bone mineral densities"[tiab] OR BMD[tiab] OR "bone 
mineral content"[tiab] OR "bone mineral contents"[tiab] OR "bone density"[tiab] OR 
"bone densities"[tiab] OR "bone demineralization"[tiab] OR "bone 
dimineralizations"[tiab] OR "bone decalcification"[tiab] OR "bone 
decalcifications"[tiab] OR "fragility fracture"[tiab] OR "fragility fractures"[tiab] OR 
"bone fragility"[tiab] OR "bone fragilities"[tiab] 

144,719 

#2 "Risk assessment"[Mesh] OR "Mass screening"[Mesh] OR "Early 
Diagnosis"[Mesh:NoExp] OR "Absorptiometry, Photon"[Mesh] OR 
"Densitometry"[Mesh] OR "Ultrasonography"[Mesh] OR "Tomography, X-Ray 
Computed"[Mesh] OR risk[tiab] OR risks[tiab] OR screening[tiab] OR 
screenings[tiab] OR marker[tiab] OR markers[tiab] OR detect[tiab] OR detects[tiab] 
OR detection[tiab] OR detections[tiab] OR detected[tiab] OR "case finding"[tiab] OR 
"case f indings"[tiab] OR "incidental finding"[tiab] OR "incidental findings"[tiab] OR 
"incidental detection"[tiab] OR "incidental detections"[tiab] OR DEXA[tiab] OR 
DXA[tiab] OR "dual-energy x-ray"[tiab] OR absorptiometry[tiab] OR 
Ultrasonography[tiab] OR ultrasonographies[tiab] OR ultrasound[tiab] OR 
ultrasounds[tiab] OR "computed tomography"[tiab] OR "CT scan"[tiab] OR "CT 
scans"[tiab] OR densitometry[tiab] OR densitometries[tiab] OR densitometer[tiab] 
OR densitometers[tiab] OR photodensitometry[tiab] OR "digital x-ray 
radiogrammetry"[tiab] OR DXR[tiab] OR "fracture prediction"[tiab] OR "fracture 
predictions"[tiab] OR "fracture assessment"[tiab] OR "fracture assessments"[tiab] 
OR "f racture estimation"[tiab] OR "fracture estimations"[tiab] OR FRAX[tiab] OR 
OST[tiab] OR "Self-Assessment Tool"[tiab] OR ORAI[tiab] OR OSTA[tiab] OR 

5,552,090 
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"Osteoporosis Self-assessment Tool for Asians"[tiab] OR OSIRIS[tiab] OR 
SOFSURF[tiab] OR "Male Osteoporosis Screening Tool"[tiab] OR OPRA[tiab] OR 
FRISK[tiab] OR FRC[tiab] OR MSCORE[tiab] OR MORES[tiab] OR QFracture[tiab] 
OR "Q Fracture"[tiab] 

#3 ("Reminder systems"[Mesh] OR systems[tiab] OR "system-level"[tiab] OR 
"systems-level"[tiab] OR "health system"[tiab] OR reminder[tiab] OR reminders[tiab] 
OR alert[tiab] OR alerts[tiab] OR notification[tiab] OR notifications[tiab] OR 
prompt[tiab] OR prompts[tiab] OR automate[tiab] OR automates[tiab] OR 
automated[tiab] OR automation[tiab] OR mail[tiab] OR mailing[tiab] OR mailed[tiab] 
OR email[tiab] OR emails[tiab] OR emailed[tiab] OR "text message"[tiab] OR "text 
messages"[tiab] OR "electronic communication"[tiab] OR "electronic 
communications"[tiab] OR phone[tiab] OR phoned[tiab] OR phones[tiab] OR 
telephone[tiab] OR telephoned[tiab] OR telephones[tiab] OR pamphlet[tiab] OR 
pamphlets[tiab] OR brochure[tiab] OR brochures[tiab] OR coordinate[tiab] OR 
coordinates[tiab] OR coordinated[tiab] OR coordination[tiab] OR "models of 
care"[tiab] OR "model of care"[tiab] OR "care model"[tiab] OR "care models"[tiab] 
OR "case manage"[tiab] OR "case manager"[tiab] OR "case managers"[tiab] OR 
"case management"[tiab] OR "fracture liaison"[tiab] OR "fracture liaisons"[tiab] OR 
"bone health clinic"[tiab] OR "bone health clinics"[tiab] OR "Project ECHO"[tiab] OR 
"Extension for Community Healthcare Outcomes"[tiab] OR "academic 
detailing"[tiab] OR "multi-modal care"[tiab] OR "multimodal care"[tiab] OR "remote 
consultation"[tiab] OR "remote consultations"[tiab] OR "self-referral"[tiab] OR "self 
referral"[tiab] OR "self-referrals"[tiab] OR "self referrals"[tiab] OR "self 
schedule"[tiab] OR "self-schedule"[tiab] OR "self scheduled"[tiab] OR "self-
scheduled"[tiab] OR "self scheduling"[tiab] OR "self-scheduling"[tiab] OR (self[tiab] 
AND (schedule[tiab] OR schedules[tiab] OR scheduled[tiab] OR scheduling[tiab])) 

1,399,427
  

#4 ("Education, Continuing"[Mesh:NoExp] OR "Education, Medical, Continuing"[Mesh] 
OR "Education, Nursing, Continuing"[Mesh] OR "Physicians/education"[Mesh] OR 
"Nurses/education"[Mesh] OR ((education[tiab] OR educate[tiab] OR educates[tiab] 
OR educated[tiab] OR educating[tiab]) AND (physician[tiab] OR physicians[tiab] OR 
doctor[tiab] OR doctors[tiab] OR provider[tiab] OR providers[tiab] OR patient[tiab] 
OR patients[tiab] OR clinician[tiab] OR clinicians[tiab] OR nurse[tiab] OR 
nurses[tiab] OR pharmacist[tiab] OR pharmacists[tiab] OR "hospital staff"[tiab] OR 
"health personnel"[tiab] OR "health staff"[tiab] OR "clinic staff"[tiab] OR "clinic 
personnel"[tiab]))) 

254,571 

#5 ("Reimbursement mechanisms"[Mesh] OR ((f inancial[tiab] OR economic[tiab] OR 
physician[tiab] OR physicians[tiab] OR doctor[tiab] OR doctors[tiab] OR 
clinician[tiab] OR clinicians[tiab] OR reimbursement[tiab]) AND (incentive[tiab] OR 
incentives[tiab]))) 

45,609  

#6 ("Decision Making, Computer-Assisted"[Mesh] OR ((computer[tiab] OR 
computers[tiab]) AND (decision[tiab] OR decisions[tiab]) AND (support[tiab] OR 
aid[tiab] OR assisted[tiab]))) 

139,295
  

#7 ("Interdisciplinary Communication"[Mesh] OR (("provider-to-provider"[tiab] OR 
"physician-to-physician"[tiab] OR "doctor-to-doctor"[tiab] OR "nurse-to-nurse"[tiab] 
OR "physician-to-nurse"[tiab] OR "nurse-to-physician"[tiab]) AND (consult[tiab] OR 
consultation[tiab] OR consultations[tiab] OR communication[tiab] OR 
communications[tiab]))) 

16,436 

#8 ((("Nurses"[Mesh] OR "Nurse's Role"[Mesh] OR "Nursing Process"[Mesh] OR 
"Nursing Staff"[Mesh:NoExp] OR "Pharmacists"[Mesh] OR nurse[tiab] OR 
nursing[tiab] OR nurses[tiab] OR pharmacist[tiab] OR pharmacists[tiab]))) AND 
((((("Diagnostic Tests, Routine"[Mesh] OR "Medication Therapy 
Management"[Mesh] OR "Referral and Consultation"[Mesh] OR driven[tiab] OR 
intervention[tiab] OR interventions[tiab] OR managed[tiab] OR run[tiab] OR led[tiab] 
OR implemented[tiab] OR clinic[tiab] OR clinics[tiab]))) OR (((medication[tiab] OR 

98,222 
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drug[tiab] OR drugs[tiab]) AND (adjust[tiab] OR adjustment[tiab] OR manage[tiab] 
OR management[tiab] OR initiate[tiab] OR initiated[tiab])) AND (adjust[tiab] OR 
adjustment[tiab] OR manage[tiab] OR management[tiab] OR initiate[tiab] OR 
initiated[tiab]))) OR (((order[tiab] OR ordered[tiab] OR ordering[tiab])) AND 
(diagnostic[tiab] OR test[tiab] OR tests[tiab]))) 

#9 #3 OR #4 OR #5 OR #6 OR #7 OR #8 1,853,457 
#10 #1 AND #2 AND #9 4,268 
#11 "randomized controlled trial"[ptyp] OR "controlled clinical trial"[ptyp] OR 

randomized[tiab] OR randomised[tiab] OR randomization[tiab] OR 
randomisation[tiab] OR placebo[tiab] OR randomly[tiab] OR trial[tiab] OR 
groups[tiab] OR "Comparative Study"[ptyp] OR "clinical trial"[pt] OR "clinical 
trial"[tiab] OR "clinical trials"[tiab] OR "evaluation studies"[ptyp] OR "evaluation 
studies as topic"[MeSH] OR "evaluation study"[tiab] OR "evaluation studies"[tiab] 
OR "intervention study"[tiab] OR "intervention studies"[tiab] OR "cohort 
studies"[MeSH] OR cohort[tiab] OR "longitudinal studies"[MeSH] OR 
longitudinal[tiab] OR longitudinally[tiab] OR prospective[tiab] OR prospectively[tiab] 
OR "follow up"[tiab] OR "comparative study"[pt] OR "comparative studies"[tiab] OR 
nonrandom[tiab] OR "non-random"[tiab] OR nonrandomized[tiab] OR "non-
randomized"[tiab] OR nonrandomised[tiab] OR "non-randomised"[tiab] OR quasi-
experiment*[tiab] OR quasiexperiment*[tiab] OR quasirandom*[tiab] OR quasi-
random*[tiab] OR quasi-control*[tiab] OR quasicontrol*[tiab] OR ((controlled[tiab]) 
AND (trial[tiab] OR study[tiab])) 

7,198,417 

#12 "pre-post"[tiab] OR "posttest"[tiab] OR "post-test"[tiab] OR pretest[tiab] OR "pre-
test"[tiab] OR "repeated measure"[tiab] OR "repeated measures"[tiab] 

67,071 

#13 (before[tiab] AND after[tiab]) OR (before[tiab] AND during[tiab]) 108 
#14 "time series"[tiab] AND interrupt*[tiab] 2,707 
#15 ("time points"[tiab]) AND (multiple[tiab] OR one[tiab] OR two[tiab] OR three[tiab] OR 

four[tiab] OR five[tiab] OR six[tiab] OR seven[tiab] OR eight[tiab] OR nine[tiab] OR 
ten[tiab] OR month[tiab] OR monthly[tiab] OR day[tiab] OR daily[tiab] OR week[tiab] 
OR weekly[tiab] OR hour[tiab] OR hourly[tiab]) 

59,441 

#16 #11 OR #12 OR #13 OR #14 OR #15 7,237,642 
#17 #10 AND #16 2,337 

 

MEDLINE (via PubMed) Search update 

Search date: 2/23/2021 

#1 
 

"Osteoporosis"[Mesh:NoExp] OR "Bone Density"[Mesh] OR "Bone Diseases, 
Metabolic"[Mesh:NoExp] OR "Osteoporotic Fractures"[Mesh] OR osteoporosis[tiab] 
OR osteoporoses[tiab] OR osteoporotic[tiab] OR osteopenia[tiab] OR 
osteopenias[tiab] OR osteopenic[tiab] OR osteopaenia[tiab] OR osteopaenias[tiab] 
OR osteopaenic[tiab] OR "bone loss"[tiab] OR "bone losses"[tiab] OR "bone mineral 
density"[tiab] OR "bone mineral densities"[tiab] OR BMD[tiab] OR "bone mineral 
content"[tiab] OR "bone mineral contents"[tiab] OR "bone density"[tiab] OR "bone 
densities"[tiab] OR "bone demineralization"[tiab] OR "bone dimineralizations"[tiab] 
OR "bone decalcification"[tiab] OR "bone decalcifications"[tiab] OR "fragility 
f racture"[tiab] OR "fragility fractures"[tiab] OR "bone fragility"[tiab] OR "bone 
f ragilities"[tiab] 

158,618 

#2 
 

"Risk assessment"[Mesh] OR "Mass screening"[Mesh] OR "Early 
Diagnosis"[Mesh:NoExp] OR "Absorptiometry, Photon"[Mesh] OR 
"Densitometry"[Mesh] OR "Ultrasonography"[Mesh] OR "Tomography, X-Ray 

6,211,,36
3 
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Computed"[Mesh] OR risk[tiab] OR risks[tiab] OR screening[tiab] OR 
screenings[tiab] OR marker[tiab] OR markers[tiab] OR detect[tiab] OR detects[tiab] 
OR detection[tiab] OR detections[tiab] OR detected[tiab] OR "case finding"[tiab] OR 
"case f indings"[tiab] OR "incidental finding"[tiab] OR "incidental findings"[tiab] OR 
"incidental detection"[tiab] OR "incidental detections"[tiab] OR DEXA[tiab] OR 
DXA[tiab] OR "dual-energy x-ray"[tiab] OR absorptiometry[tiab] OR 
Ultrasonography[tiab] OR ultrasonographies[tiab] OR ultrasound[tiab] OR 
ultrasounds[tiab] OR "computed tomography"[tiab] OR "CT scan"[tiab] OR "CT 
scans"[tiab] OR densitometry[tiab] OR densitometries[tiab] OR densitometer[tiab] 
OR densitometers[tiab] OR photodensitometry[tiab] OR "digital x-ray 
radiogrammetry"[tiab] OR DXR[tiab] OR "fracture prediction"[tiab] OR "fracture 
predictions"[tiab] OR "fracture assessment"[tiab] OR "fracture assessments"[tiab] 
OR "f racture estimation"[tiab] OR "fracture estimations"[tiab] OR FRAX[tiab] OR 
OST[tiab] OR "Self-Assessment Tool"[tiab] OR ORAI[tiab] OR OSTA[tiab] OR 
"Osteoporosis Self-assessment Tool for Asians"[tiab] OR OSIRIS[tiab] OR 
SOFSURF[tiab] OR "Male Osteoporosis Screening Tool"[tiab] OR OPRA[tiab] OR 
FRISK[tiab] OR FRC[tiab] OR MSCORE[tiab] OR MORES[tiab] OR QFracture[tiab] 
OR "Q Fracture"[tiab] 

#3 
 

("Reminder systems"[Mesh] OR systems[tiab] OR "system-level"[tiab] OR 
"systems-level"[tiab] OR "health system"[tiab] OR reminder[tiab] OR reminders[tiab] 
OR alert[tiab] OR alerts[tiab] OR notification[tiab] OR notifications[tiab] OR 
prompt[tiab] OR prompts[tiab] OR automate[tiab] OR automates[tiab] OR 
automated[tiab] OR automation[tiab] OR mail[tiab] OR mailing[tiab] OR mailed[tiab] 
OR email[tiab] OR emails[tiab] OR emailed[tiab] OR "text message"[tiab] OR "text 
messages"[tiab] OR "electronic communication"[tiab] OR "electronic 
communications"[tiab] OR phone[tiab] OR phoned[tiab] OR phones[tiab] OR 
telephone[tiab] OR telephoned[tiab] OR telephones[tiab] OR pamphlet[tiab] OR 
pamphlets[tiab] OR brochure[tiab] OR brochures[tiab] OR coordinate[tiab] OR 
coordinates[tiab] OR coordinated[tiab] OR coordination[tiab] OR "models of 
care"[tiab] OR "model of care"[tiab] OR "care model"[tiab] OR "care models"[tiab] 
OR "case manage"[tiab] OR "case manager"[tiab] OR "case managers"[tiab] OR 
"case management"[tiab] OR "fracture liaison"[tiab] OR "fracture liaisons"[tiab] OR 
"bone health clinic"[tiab] OR "bone health clinics"[tiab] OR "Project ECHO"[tiab] OR 
"Extension for Community Healthcare Outcomes"[tiab] OR "academic 
detailing"[tiab] OR "multi-modal care"[tiab] OR "multimodal care"[tiab] OR "remote 
consultation"[tiab] OR "remote consultations"[tiab] OR "self-referral"[tiab] OR "self 
referral"[tiab] OR "self-referrals"[tiab] OR "self referrals"[tiab] OR "self 
schedule"[tiab] OR "self-schedule"[tiab] OR "self scheduled"[tiab] OR "self-
scheduled"[tiab] OR "self scheduling"[tiab] OR "self-scheduling"[tiab] OR (self[tiab] 
AND (schedule[tiab] OR schedules[tiab] OR scheduled[tiab] OR scheduling[tiab]))) 

1,590,094 
 

#4 
 

("Education, Continuing"[Mesh:NoExp] OR "Education, Medical, Continuing"[Mesh] 
OR "Education, Nursing, Continuing"[Mesh] OR "Physicians/education"[Mesh] OR 
"Nurses/education"[Mesh] OR ((education[tiab] OR educate[tiab] OR educates[tiab] 
OR educated[tiab] OR educating[tiab]) AND (physician[tiab] OR physicians[tiab] OR 
doctor[tiab] OR doctors[tiab] OR provider[tiab] OR providers[tiab] OR patient[tiab] 
OR patients[tiab] OR clinician[tiab] OR clinicians[tiab] OR nurse[tiab] OR 
nurses[tiab] OR pharmacist[tiab] OR pharmacists[tiab] OR "hospital staff"[tiab] OR 
"health personnel"[tiab] OR "health staff"[tiab] OR "clinic staff"[tiab] OR "clinic 
personnel"[tiab]))) 

286,583 

#5 
 

("Reimbursement mechanisms"[Mesh] OR ((f inancial[tiab] OR economic[tiab] OR 
physician[tiab] OR physicians[tiab] OR doctor[tiab] OR doctors[tiab] OR 
clinician[tiab] OR clinicians[tiab] OR reimbursement[tiab]) AND (incentive[tiab] OR 
incentives[tiab]))) 

48,129 
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#6 
 

("Decision Making, Computer-Assisted"[Mesh] OR ((computer[tiab] OR 
computers[tiab]) AND (decision[tiab] OR decisions[tiab]) AND (support[tiab] OR 
aid[tiab] OR assisted[tiab]))) 

127,513 

#7 
 

("Interdisciplinary Communication"[Mesh] OR (("provider-to-provider"[tiab] OR 
"physician-to-physician"[tiab] OR "doctor-to-doctor"[tiab] OR "nurse-to-nurse"[tiab] 
OR "physician-to-nurse"[tiab] OR "nurse-to-physician"[tiab]) AND (consult[tiab] OR 
consultation[tiab] OR consultations[tiab] OR communication[tiab] OR 
communications[tiab]))) 

17,763 

#8 
 

(("Nurses"[Mesh] OR "Nurse's Role"[Mesh] OR "Nursing Process"[Mesh] OR 
"Nursing Staff"[Mesh:NoExp] OR "Pharmacists"[Mesh] OR nurse[tiab] OR 
nursing[tiab] OR nurses[tiab] OR pharmacist[tiab] OR pharmacists[tiab]) AND 
(("Diagnostic Tests, Routine"[Mesh] OR "Medication Therapy Management"[Mesh] 
OR "Referral and Consultation"[Mesh] OR driven[tiab] OR intervention[tiab] OR 
interventions[tiab] OR managed[tiab] OR run[tiab] OR led[tiab] OR 
implemented[tiab] OR clinic[tiab] OR clinics[tiab]) OR ((medication[tiab] OR 
drug[tiab] OR drugs[tiab]) AND (adjust[tiab] OR adjustment[tiab] OR manage[tiab] 
OR management[tiab] OR initiate[tiab] OR initiated[tiab])) OR ((order[tiab] OR 
ordered[tiab] OR ordering[tiab]) AND (diagnostic[tiab] OR test[tiab] OR tests[tiab])))) 

112,316 

#9 #3 OR #4 OR #5 OR #6 OR #7 OR #8 2,071,224 
#10 #1 AND #2 AND #9 4,699 
#11 "randomized controlled trial"[ptyp] OR "controlled clinical trial"[ptyp] OR 

randomized[tiab] OR randomised[tiab] OR randomization[tiab] OR 
randomisation[tiab] OR placebo[tiab] OR randomly[tiab] OR trial[tiab] OR 
groups[tiab] OR "Comparative Study"[ptyp] OR "clinical trial"[pt] OR "clinical 
trial"[tiab] OR "clinical trials"[tiab] OR "evaluation studies"[ptyp] OR "evaluation 
studies as topic"[MeSH] OR "evaluation study"[tiab] OR "evaluation studies"[tiab] 
OR "intervention study"[tiab] OR "intervention studies"[tiab] OR "cohort 
studies"[MeSH] OR cohort[tiab] OR "longitudinal studies"[MeSH] OR 
longitudinal[tiab] OR longitudinally[tiab] OR prospective[tiab] OR prospectively[tiab] 
OR "follow up"[tiab] OR "comparative study"[pt] OR "comparative studies"[tiab] OR 
nonrandom[tiab] OR "non-random"[tiab] OR nonrandomized[tiab] OR "non-
randomized"[tiab] OR nonrandomised[tiab] OR "non-randomised"[tiab] OR quasi-
experiment*[tiab] OR quasiexperiment*[tiab] OR quasirandom*[tiab] OR quasi-
random*[tiab] OR quasi-control*[tiab] OR quasicontrol*[tiab] OR ((controlled[tiab]) 
AND (trial[tiab] OR study[tiab])) 

7,790,112 

#12 "pre-post"[tiab] OR "posttest"[tiab] OR "post-test"[tiab] OR pretest[tiab] OR "pre-
test"[tiab] OR "repeated measure"[tiab] OR "repeated measures"[tiab] 

79,063 

#13 (before[tiab] AND after[tiab]) OR (before[tiab] AND during[tiab]) 68 
#14 "time series"[tiab] AND interrupt*[tiab] 3,718 
#15 ("time points"[tiab]) AND (multiple[tiab] OR one[tiab] OR two[tiab] OR three[tiab] OR 

four[tiab] OR five[tiab] OR six[tiab] OR seven[tiab] OR eight[tiab] OR nine[tiab] OR 
ten[tiab] OR month[tiab] OR monthly[tiab] OR day[tiab] OR daily[tiab] OR week[tiab] 
OR weekly[tiab] OR hour[tiab] OR hourly[tiab]) 

68,877 

#16 #11 OR #12 OR #13 OR #14 OR #15 7,836,590 
#17 #10 AND #16 2,531 
#18 #17 AND ("2019/06/01"[mhda] : "3000"[mhda]) 378 
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Database: EMBASE (via Elsevier) 

Search date: 7/22/2019 

#1 'bone demineralization'/de OR 'osteoporosis'/de OR 'corticosteroid induced 
osteoporosis'/de OR 'idiopathic osteoporosis'/de OR 'posttraumatic 
osteoporosis'/de OR 'primary osteoporosis'/de OR 'secondary osteoporosis'/de 
OR 'senile osteoporosis'/de OR 'metabolic bone disease'/de OR 'bone density'/exp 
OR 'f ragility fracture'/exp OR osteoporosis:ti,ab OR osteoporoses:ti,ab OR 
osteoporotic:ti,ab OR osteopenia:ti,ab OR osteopenias:ti,ab OR osteopenic:ti,ab 
OR osteopaenia:ti,ab OR osteopaenias:ti,ab OR osteopaenic:ti,ab OR 'bone 
loss':ti,ab OR 'bone losses':ti,ab OR 'bone mineral density':ti,ab OR 'bone mineral 
densities':ti,ab OR BMD:ti,ab OR 'bone mineral content':ti,ab OR 'bone mineral 
contents':ti,ab OR 'bone density':ti,ab OR 'bone densities':ti,ab OR 'bone 
demineralization':ti,ab OR 'bone dimineralizations':ti,ab OR 'bone 
decalcification':ti,ab OR 'bone decalcifications':ti,ab OR 'fragility fracture':ti,ab OR 
'f ragility fractures':ti,ab OR 'bone fragility':ti,ab OR 'bone fragilities':ti,ab 

231,849 

#2 'risk assessment'/exp OR 'mass screening'/exp OR 'early diagnosis'/exp OR 
'photon absorptiometry'/exp OR 'densitometry'/exp OR 'echography'/exp OR 
'computer assisted tomography'/exp OR risk:ti,ab OR risks:ti,ab OR 
screening:ti,ab OR screenings:ti,ab OR marker:ti,ab OR markers:ti,ab OR 
detect:ti,ab OR detects:ti,ab OR detection:ti,ab OR detections:ti,ab OR 
detected:ti,ab OR 'case finding':ti,ab OR 'case findings':ti,ab OR 'incidental 
f inding':ti,ab OR 'incidental findings':ti,ab OR 'incidental detection':ti,ab OR 
'incidental detections':ti,ab OR DEXA:ti,ab OR DXA:ti,ab OR 'dual energy 
xray':ti,ab OR absorptiometry:ti,ab OR Ultrasonography:ti,ab OR 
ultrasonographies:ti,ab OR ultrasound:ti,ab OR ultrasounds:ti,ab OR 'computed 
tomography':ti,ab OR 'CT scan':ti,ab OR 'CT scans':ti,ab OR densitometry:ti,ab 
OR densitometries:ti,ab OR densitometer:ti,ab OR densitometers:ti,ab OR 
photodensitometry:ti,ab OR 'digital xray radiogrammetry':ti,ab OR DXR:ti,ab OR 
'f racture prediction':ti,ab OR 'fracture predictions':ti,ab OR 'fracture 
assessment':ti,ab OR 'fracture assessments':ti,ab OR 'fracture estimation':ti,ab OR 
'f racture estimations':ti,ab OR FRAX:ti,ab OR OST:ti,ab OR 'Self Assessment 
Tool':ti,ab OR ORAI:ti,ab OR OSTA:ti,ab OR 'Osteoporosis Self assessment Tool 
for Asians':ti,ab OR OSIRIS:ti,ab OR SOFSURF:ti,ab OR 'Male Osteoporosis 
Screening Tool':ti,ab OR OPRA:ti,ab OR FRISK:ti,ab OR FRC:ti,ab OR 
MSCORE:ti,ab OR MORES:ti,ab OR QFracture:ti,ab OR 'Q Fracture':ti,ab 

7,932,430 

#3 ('reminder system'/exp OR systems:ti,ab OR 'system level':ti,ab OR 'health 
system':ti,ab OR reminder:ti,ab OR reminders:ti,ab OR alert:ti,ab OR alerts:ti,ab 
OR notif ication:ti,ab OR notifications:ti,ab OR prompt:ti,ab OR prompts:ti,ab OR 
automate:ti,ab OR automates:ti,ab OR automated:ti,ab OR automation:ti,ab OR 
mail:ti,ab OR mailing:ti,ab OR mailed:ti,ab OR email:ti,ab OR emails:ti,ab OR 
emailed:ti,ab OR 'text message':ti,ab OR 'text messages':ti,ab OR 'electronic 
communication':ti,ab OR 'electronic communications':ti,ab OR phone:ti,ab OR 
phoned:ti,ab OR phones:ti,ab OR telephone:ti,ab OR telephoned:ti,ab OR 
telephones:ti,ab OR pamphlet:ti,ab OR pamphlets:ti,ab OR brochure:ti,ab OR 
brochures:ti,ab OR coordinate:ti,ab OR coordinates:ti,ab OR coordinated:ti,ab OR 
coordination:ti,ab OR 'models of care':ti,ab OR 'model of care':ti,ab OR 'care 
model':ti,ab OR 'care models':ti,ab OR 'case manage':ti,ab OR 'case 
manager':ti,ab OR 'case managers':ti,ab OR 'case management':ti,ab OR 'fracture 
liaison':ti,ab OR 'fracture liaisons':ti,ab OR 'bone health clinic':ti,ab OR 'bone 
health clinics':ti,ab OR 'Project ECHO':ti,ab OR 'Extension for Community 
Healthcare Outcomes':ti,ab OR 'academic detailing':ti,ab OR 'multi modal 
care':ti,ab OR 'multimodal care':ti,ab OR 'remote consultation':ti,ab OR 'remote 
consultations':ti,ab OR 'self referral':ti,ab OR 'self referrals':ti,ab OR 'self 

1,701,895 
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schedule':ti,ab OR 'self scheduled':ti,ab OR 'self scheduling':ti,ab OR (self:ti,ab 
AND (schedule:ti,ab OR schedules:ti,ab OR scheduled:ti,ab OR scheduling:ti,ab))) 

#4 ('continuing education'/exp OR 'continuing medical education'/exp OR 'nursing 
education'/exp OR ((education:ti,ab OR educate:ti,ab OR educates:ti,ab OR 
educated:ti,ab OR educating:ti,ab) AND (physician:ti,ab OR physicians:ti,ab OR 
doctor:ti,ab OR doctors:ti,ab OR provider:ti,ab OR providers:ti,ab OR patient:ti,ab 
OR patients:ti,ab OR clinician:ti,ab OR clinicians:ti,ab OR nurse:ti,ab OR 
nurses:ti,ab OR pharmacist:ti,ab OR pharmacists:ti,ab OR 'hospital staff':ti,ab OR 
'health personnel':ti,ab OR 'health staff':ti,ab OR 'clinic staff':ti,ab OR 'clinic 
personnel':ti,ab))) 

396,572 

#5 ('reimbursement'/exp OR ((financial:ti,ab OR economic:ti,ab OR physician:ti,ab 
OR physicians:ti,ab OR doctor:ti,ab OR doctors:ti,ab OR clinician:ti,ab OR 
clinicians:ti,ab OR reimbursement:ti,ab) AND (incentive:ti,ab OR incentives:ti,ab))) 

66,679 

#6 ('decision support system'/exp OR ((computer:ti,ab OR computers:ti,ab) AND 
(decision:ti,ab OR decisions:ti,ab) AND (support:ti,ab OR aid:ti,ab OR 
assisted:ti,ab))) 

25,987 

#7 ('interdisciplinary communication'/exp OR (('provider to provider':ti,ab OR 
'physician to physician':ti,ab OR 'doctor to doctor':ti,ab OR 'nurse to nurse':ti,ab 
OR 'physician to nurse':ti,ab OR 'nurse to physician':ti,ab) AND (consult:ti,ab OR 
consultation:ti,ab OR consultations:ti,ab OR communication:ti,ab OR 
communications:ti,ab))) 

11,775 
 

#8 (('nurse'/exp OR 'nurse attitude'/exp OR 'nursing process'/exp OR 'nursing 
staf f'/exp OR 'pharmacist'/exp OR nurse:ti,ab OR nursing:ti,ab OR nurses:ti,ab OR 
pharmacist:ti,ab OR pharmacists:ti,ab) AND (('diagnostic test'/exp OR 'medication 
therapy management'/exp OR 'patient referral'/exp OR driven:ti,ab OR 
intervention:ti,ab OR interventions:ti,ab OR managed:ti,ab OR run:ti,ab OR 
led:ti,ab OR implemented:ti,ab OR clinic:ti,ab OR clinics:ti,ab) OR 
((medication:ti,ab OR drug:ti,ab OR drugs:ti,ab) AND (adjust:ti,ab OR 
adjustment:ti,ab OR manage:ti,ab OR management:ti,ab OR initiate:ti,ab OR 
initiated:ti,ab)) OR ((order:ti,ab OR ordered:ti,ab OR ordering:ti,ab) AND 
(diagnostic:ti,ab OR test:ti,ab OR tests:ti,ab)))) 

152,884 

#9 #3 OR #4 OR #5 OR #6 OR #7 OR #8 2,219,293 
#10 #1 AND #2 AND #9 7,592 
#11 'randomized controlled trial'/exp OR 'crossover procedure'/exp OR 'double blind 

procedure'/exp OR 'single blind procedure'/exp OR randomization:ti,ab OR 
randomisation:ti,ab OR randomized:ti,ab OR randomised:ti,ab OR randomly:ti,ab 
OR crossover:ti,ab OR 'cross over':ti,ab OR placebo:ti,ab OR 'double blind':ti,ab 
OR 'double blinded':ti,ab OR 'single blind':ti,ab OR 'single blinded':ti,ab OR 'clinical 
study'/exp OR 'clinical trial':ti,ab OR 'clinical trials':ti,ab OR 'controlled study'/exp 
OR 'evaluation study'/exp OR 'evaluation study':ti,ab OR 'evaluation studies':ti,ab 
OR 'intervention study'/exp OR 'intervention study':ti,ab OR 'intervention 
studies':ti,ab OR 'case control study'/exp OR 'case control':ti,ab OR 'cohort 
analysis'/exp OR cohort:ti,ab OR cohorts:ti,ab OR longitudinal:ti,ab OR 
longitudinally:ti,ab OR prospective:ti,ab OR prospectively:ti,ab OR 
retrospective:ti,ab OR 'follow up'/exp OR 'follow up':ti,ab OR 'comparative 
ef fectiveness'/exp OR 'comparative study'/exp OR 'comparative study':ti,ab OR 
'comparative studies':ti,ab OR nonrandom:ti,ab OR 'non random':ti,ab OR 
nonrandomized:ti,ab OR 'non randomized':ti,ab OR nonrandomised:ti,ab OR 'non 
randomised':ti,ab OR quasiexperiment*:ti,ab OR quasirandom*:ti,ab OR 
quasicontrol*:ti,ab OR ((controlled:ti,ab) AND (trial:ti,ab OR study:ti,ab))  

15,592,201 

#12 'pre post':ti,ab OR 'posttest':ti,ab OR 'post test':ti,ab OR pretest:ti,ab OR 'pre 
test':ti,ab OR 'repeated measure':ti,ab OR 'repeated measures':ti,ab 

99,513 
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#13 (before:ti,ab AND after:ti,ab) OR (before:ti,ab AND during:ti,ab) 1,229,709 
#14 'time series':ti,ab AND interrupt*:ti,ab 3,282 
#15 ('time points':ti,ab) AND (multiple:ti,ab OR one:ti,ab OR two:ti,ab OR three:ti,ab 

OR four:ti,ab OR five:ti,ab OR six:ti,ab OR seven:ti,ab OR eight:ti,ab OR nine:ti,ab 
OR ten:ti,ab OR month:ti,ab OR monthly:ti,ab OR day:ti,ab OR daily:ti,ab OR 
week:ti,ab OR weekly:ti,ab OR hour:ti,ab OR hourly:ti,ab) 

95,855 

#16 #11 OR #12 OR #13 OR #14 OR #15 16,010,630 
#17 #10 AND #16 5,045 
#18  #17 NOT ('case report'/exp OR 'case study'/exp OR 'editorial'/exp OR 'letter'/exp 

OR 'note'/exp OR [conference abstract]/lim) 
2,905 

 

Database: CINAHL Complete (via EBSCO) 

Search date: 7/22/2019 

#1 (MH "Osteoporosis") OR (MH "Osteoporotic Fractures") OR (MH "Bone Diseases, 
Metabolic") OR (MH "Bone Density") OR TI (osteoporosis OR osteoporoses OR 
osteoporotic OR osteopenia OR osteopenias OR osteopenic OR osteopaenia OR 
osteopaenias OR osteopaenic OR "bone loss" OR "bone losses" OR "bone mineral 
density" OR "bone mineral densities" OR BMD OR "bone mineral content" OR 
"bone mineral contents" OR "bone density" OR "bone densities" OR "bone 
demineralization" OR "bone dimineralizations" OR "bone decalcification" OR "bone 
decalcifications" OR "fragility fracture" OR "fragility fractures" OR "bone fragility" 
OR "bone fragilities") OR AB (osteoporosis OR osteoporoses OR osteoporotic OR 
osteopenia OR osteopenias OR osteopenic OR osteopaenia OR osteopaenias OR 
osteopaenic OR "bone loss" OR "bone losses" OR "bone mineral density" OR 
"bone mineral densities" OR BMD OR "bone mineral content" OR "bone mineral 
contents" OR "bone density" OR "bone densities" OR "bone demineralization" OR 
"bone dimineralizations" OR "bone decalcification" OR "bone decalcifications" OR 
"f ragility fracture" OR "fragility fractures" OR "bone fragility" OR "bone fragilities") 

41,428 

#2 (MH "Risk Assessment") OR (MH "Health Screening+") OR (MH "Early Diagnosis") 
OR (MH "Absorptiometry, Photon") OR (MH "Densitometry+") OR (MH 
"Ultrasonography+") OR (MH "Tomography, X-Ray Computed+") OR TI (risk OR 
risks OR screening OR screenings OR marker OR markers OR detect OR detects 
OR detection OR detections OR detected OR "case finding" OR "case findings" OR 
"incidental finding" OR "incidental findings" OR "incidental detection" OR "incidental 
detections" OR DEXA OR DXA OR "dual-energy x-ray" OR absorptiometry OR 
ultrasonography OR ultrasonographies OR ultrasound OR ultrasounds OR 
"computed tomography" OR "CT scan" OR "CT scans" OR densitometry OR 
densitometries OR densitometer OR densitometers OR photodensitometry OR 
"digital x-ray radiogrammetry" OR DXR OR "fracture prediction" OR "fracture 
predictions" OR "fracture assessment" OR "fracture assessments" OR "fracture 
estimation" OR "fracture estimations" OR FRAX OR OST OR "Self-Assessment 
Tool" OR ORAI OR OSTA OR "Osteoporosis Self-assessment Tool for Asians" OR 
OSIRIS OR SOFSURF OR "Male Osteoporosis Screening Tool" OR OPRA OR 
FRISK OR FRC OR MSCORE OR MORES OR QFracture OR "Q Fracture") OR 
AB (risk OR risks OR screening OR screenings OR marker OR markers OR detect 
OR detects OR detection OR detections OR detected OR "case finding" OR "case 
f indings" OR "incidental finding" OR "incidental findings" OR "incidental detection" 
OR "incidental detections" OR DEXA OR DXA OR "dual-energy x-ray" OR 
absorptiometry OR ultrasonography OR ultrasonographies OR ultrasound OR 
ultrasounds OR "computed tomography" OR "CT scan" OR "CT scans" OR 
densitometry OR densitometries OR densitometer OR densitometers OR 

1,509,704 
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photodensitometry OR "digital x-ray radiogrammetry" OR DXR OR "fracture 
prediction" OR "fracture predictions" OR "fracture assessment" OR "fracture 
assessments" OR "fracture estimation" OR "fracture estimations" OR FRAX OR 
OST OR "Self -Assessment Tool" OR ORAI OR OSTA OR "Osteoporosis Self-
assessment Tool for Asians" OR OSIRIS OR SOFSURF OR "Male Osteoporosis 
Screening Tool" OR OPRA OR FRISK OR FRC OR MSCORE OR MORES OR 
QFracture OR "Q Fracture") 

#3 (MH "Reminder Systems") OR TI (systems OR "system-level" OR "systems-level" 
OR "health system" OR reminder OR reminders OR alert OR alerts OR notification 
OR notif ications OR prompt OR prompts OR automate OR automates OR 
automated OR automation OR mail OR mailing OR mailed OR email OR emails 
OR emailed OR "text message" OR "text messages" OR "electronic 
communication" OR "electronic communications" OR phone OR phoned OR 
phones OR telephone OR telephoned OR telephones OR pamphlet OR pamphlets 
OR brochure OR brochures OR coordinate OR coordinates OR coordinated OR 
coordination OR "models of care" OR "model of care" OR "care model" OR "care 
models" OR "case manage" OR "case manager" OR "case managers" OR "case 
management" OR "fracture liaison" OR "fracture liaisons" OR "bone health clinic" 
OR "bone health clinics" OR "Project ECHO" OR "Extension for Community 
Healthcare Outcomes" OR "academic detailing" OR "multi-modal care" OR 
"multimodal care" OR "remote consultation" OR "remote consultations" OR "self-
referral" OR "self referral" OR "self-referrals" OR "self referrals" OR "self schedule" 
OR "self -schedule" OR "self scheduled" OR "self-scheduled" OR "self scheduling" 
OR "self -scheduling" OR (self AND (schedule OR schedules OR scheduled OR 
scheduling)) OR AB (systems OR "system-level" OR "systems-level" OR "health 
system" OR reminder OR reminders OR alert OR alerts OR notification OR 
notif ications OR prompt OR prompts OR automate OR automates OR automated 
OR automation OR mail OR mailing OR mailed OR email OR emails OR emailed 
OR "text message" OR "text messages" OR "electronic communication" OR 
"electronic communications" OR phone OR phoned OR phones OR telephone OR 
telephoned OR telephones OR pamphlet OR pamphlets OR brochure OR 
brochures OR coordinate OR coordinates OR coordinated OR coordination OR 
"models of care" OR "model of care" OR "care model" OR "care models" OR "case 
manage" OR "case manager" OR "case managers" OR "case management" OR 
"f racture liaison" OR "fracture liaisons" OR "bone health clinic" OR "bone health 
clinics" OR "Project ECHO" OR "Extension for Community Healthcare Outcomes" 
OR "academic detailing" OR "multi-modal care" OR "multimodal care" OR "remote 
consultation" OR "remote consultations" OR "self-referral" OR "self referral" OR 
"self -referrals" OR "self referrals" OR "self schedule" OR "self-schedule" OR "self 
scheduled" OR "self-scheduled" OR "self scheduling" OR "self-scheduling" OR (self 
AND (schedule OR schedules OR scheduled OR scheduling)) 

458,949 

#4 (MH "Education, Continuing+") OR (MH "Physicians+/ED") OR (MH "Nurses+/ED") 
OR TI (((education OR educate OR educates OR educated OR educating) AND 
(physician OR physicians OR doctor OR doctors OR provider OR providers OR 
patient OR patients OR clinician OR clinicians OR nurse OR nurses OR pharmacist 
OR pharmacists OR "hospital staff" OR "health personnel" OR "health staff" OR 
"clinic staff" OR "clinic personnel"))) OR AB (((education OR educate OR educates 
OR educated OR educating) AND (physician OR physicians OR doctor OR doctors 
OR provider OR providers OR patient OR patients OR clinician OR clinicians OR 
nurse OR nurses OR pharmacist OR pharmacists OR "hospital staff" OR "health 
personnel" OR "health staff" OR "clinic staff" OR "clinic personnel"))) 

142,630 

#5 (MH "Reimbursement, Incentive") OR (MH "Reimbursement Mechanisms+") OR TI 
(((f inancial OR economic OR physician OR physicians OR doctor OR doctors OR 
clinician OR clinicians OR reimbursement) AND (incentive OR incentives))) OR AB 

22,473 



Screening for Male Osteoporosis Evidence Synthesis Program 

119 

(((f inancial OR economic OR physician OR physicians OR doctor OR doctors OR 
clinician OR clinicians OR reimbursement) AND (incentive OR incentives))) 

#6 (MH "Decision Making, Computer Assisted+") OR TI ((computer OR computers) 
AND (decision OR decisions) AND (support OR aid OR assisted)) OR AB 
((computer OR computers) AND (decision OR decisions) AND (support OR aid OR 
assisted)) 

39,456  

#7 (MH "Interprofessional Relations+") OR (MH "Nurse-Physician Relations") OR TI 
(("provider-to-provider" OR "physician-to-physician" OR "doctor-to-doctor" OR 
"nurse-to-nurse" OR "physician-to-nurse" OR "nurse-to-physician") AND (consult 
OR consultation OR consultations OR communication OR communications)) OR 
AB (("provider-to-provider" OR "physician-to-physician" OR "doctor-to-doctor" OR 
"nurse-to-nurse" OR "physician-to-nurse" OR "nurse-to-physician") AND (consult 
OR consultation OR consultations OR communication OR communications)) 

28,405 

#8 (((MH "Nurses+") OR (MH "Nursing Role") OR (MH "Nursing Process+") OR (MH 
"Nursing Staff, Hospital") OR (MH "Staff Nurses") OR (MH "Nurse Liaison") OR 
(MH "Nursing Leaders") OR (MH "Nurse Consultants+") OR (MH "Nurse 
Administrators+") OR (MH "Case Managers") OR (MH "Advanced Practice 
Nurses+") OR (MH "Pharmacists") OR TI (nurse OR nursing OR nurses OR 
pharmacist OR pharmacists) OR AB (nurse OR nursing OR nurses OR pharmacist 
OR pharmacists)) AND ((MH "Diagnostic Tests, Routine") OR (MH "Medication 
Management") OR (MH "Referral and Consultation+") OR TI (driven OR 
intervention OR interventions OR managed OR run OR led OR implemented OR 
clinic OR clinics) OR AB (driven OR intervention OR interventions OR managed 
OR run OR led OR implemented OR clinic OR clinics))) 

75,332 

#9 #3 OR #4 OR #5 OR #6 OR #7 OR #8 694,705 
#10 #1 AND #2 AND #9 2,245 
#11 (MH "Randomized Controlled Trials+") OR TI ("randomized controlled trial" OR 

"controlled clinical trial" OR "randomized" OR "randomization" OR "randomised" 
OR "randomisation" OR "randomly" OR "trial" OR "groups" OR "comparative study" 
OR "nonrandom" OR "non-random" OR "nonrandomized" OR "non-randomized" 
OR "nonrandomised" OR "non-randomised" OR quasi-experiment* OR 
quasiexperiment* OR quasirandom* OR quasi-random* OR quasi-control* OR 
quasicontrol* OR (controlled AND (trial OR study)) OR "pre-post" OR "posttest" OR 
"post-test" OR "pretest" OR "pre-test" OR "repeated measure" OR "repeated 
measures" OR ("time series" AND "interrupt") OR ("time points" AND (multiple OR 
one OR two OR three OR four OR f ive OR six OR seven OR eight OR nine OR ten 
OR month OR monthly OR day OR daily OR week OR weekly OR hour OR hourly)) 
OR (before AND after) OR (before AND during)) OR AB ("randomized controlled 
trial" OR "controlled clinical trial" OR "randomized" OR "randomization" OR 
"randomised" OR "randomisation" OR "randomly" OR "trial" OR "groups" OR 
"comparative study" OR "nonrandom" OR "non-random" OR "nonrandomized" OR 
"non-randomized" OR "nonrandomised" OR "non-randomised" OR quasi-
experiment* OR quasiexperiment* OR quasirandom* OR quasi-random* OR quasi-
control* OR quasicontrol* OR (controlled AND (trial OR study)) OR "pre-post" OR 
"posttest" OR "post-test" OR "pretest" OR "pre-test" "repeated measure" OR 
"repeated measures" OR ("time series" AND "interrupt") OR ("time points" AND 
(multiple OR one OR two OR three OR four OR f ive OR six OR seven OR eight OR 
nine OR ten OR month OR monthly OR day OR daily OR week OR weekly OR 
hour OR hourly)) OR (before AND after) OR (before AND during))  

751,483 

#12 #10 AND #11 643 
#13 #12 NOT PT ( Abstract OR Book OR Book Chapter OR Book Review OR Case 

Study OR Commentary OR Doctoral Dissertation OR Editorial OR Letter OR 
612 



Screening for Male Osteoporosis Evidence Synthesis Program 

120 

Masters Thesis OR Pamphlet OR Pamphlet Chapter OR Poetry ) NOT TI ( Editorial 
OR Letter OR "Case Report" OR Comment ) 
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APPENDIX B. KQ 1 AND KQ 2 STUDY CHARACTERISTICS TABLE  
Please refer to the main report’s reference list for citations in this Appendix. 

Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

Adler, 200354 
Cross-sectional 
USA 
Yes 
KQ 1 and KQ 2 

181  
100% 
64.3 (12.3) 
White: 68.5% 
Black: 29.8% 
Other: 1.7% 

Men enrolled in pulmonary 
clinic or rheumatology clinic 
who had not previously 
undergone DXA 

OST OST score 1 
OST score 3 
 

Osteoporosis 
(NHANES data for hip, 
manufacturer database 
for spine) 

At risk 

Adler, 201048 
Cohort 
USA 
Yes 
KQ 1 and KQ 2 

115  
100%  
77 (8) 
Black: ~60% 
(Androgen deprivation 
therapy) 

Convenience sample of men 
undergoing ADT with analogs 
of  gonadotropin-releasing 
hormone and/or androgen-
blocking agents or because of 
orchiectomy because of 
localized prostate cancer that 
were referred for a DXA; men 
with known metastases to 
bone were excluded 

FRAX Hip f racture 3.8% 
major osteoporotic 
f racture: 20% 

Osteoporosis 
Osteopenia 
(NHANES data for hip, 
Hologic database of 
normative male of the 
same races used for 
other regions) 

Low risk 

Akhter, 200978 
Cohort 
USA 
Yes 
KQ 2 
 

112  
100%  
63.9 (14) 
Black: 100% 

Patients were African 
American men ≥35 years of 
age without metabolic bone 
disease or medication to treat 
low bone mass (with the 
exception of calcium and 
vitamin D). Patients were 
recruited f rom a VA clinic 
over an 11-month period in 
2004 

Risk factor: vitamin 
D def iciency and 
insuf ficiency 

NA Osteoporosis 
(GE Lunar machine’s 
reference values)  

Unclear 
risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

Cass, 201627 
Cross-sectional 
USA 
No 
KQ 1 

1,498  
100%  
64.2 (9.7) 
White: 88.5% 
Black: 8.5% 

US men ≥ 50 of  age from 
NHANES III validation sample 
who had a valid DXA result 

FRAX 
MORES (10-year 
risk) 

(USPSTF) FRAX: 
9.3%  

Osteoporosis 
(NHANES III Female) 

At risk 

Cass, 201361 
Cross-sectional 
USA 
No 
KQ 1 

386  
100%  
70.2 (6.9) 
White: 76.0% 
Black 11.8% 
Hispanic: 10.7% 
Other: 1.4% 
 

Men ≥ 60 years of  age from 
university-based primary care 
outpatient clinics of family 
medicine, divisions of general 
internal medicine and 
geriatrics 
 

MORES MORES: ≥6 Osteoporosis 
(NHANES III Female) 

Low risk 

Collins, 201158 
Cohort 
UK 
No 
KQ 1 

2,244,636  
100% 
Age: median derivation 
cohort: 46 (range 37-
59); 
median validation 
cohort: 47 (range 37-
59) 
Race: NR 

Patients in THIN database, 
which comprises records from 
20% UK general practices; 
eligible patients 30-85 years 
of  age, no prior fractures, 
were permanent residents of 
UK, and had no interrupted 
periods of registration with a 
practice 

QFracture (10-year 
f racture risk) 

NA MOF 
Hip f racture 

Low risk 

Dagan, 201740 
Cohort 
Israel 
No 
KQ 1 

1,054,815 
45.4% (478,825)  
Age (range depended 
on tool):  

FRAX (50-90)  
Qfracture (30-100) 
Garvan (60-95) 

Electronic health database, 
50-90 years of  age, January  
2010 to December 2014 

FRAX 
Garvan 
Qfracture (5-year 
risk) 

NA Hip f racture At risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

White: 98.8% 
Black: 1.2% 

Diem, 201729 
Cohort 
USA 
KQ 1 
 

4,043  
100%  
76.3 (4.8) 
White: 90.8% 

• Excluded men with a 
bilateral hip replacement or 
unable to walk without 
assistance 

• Men were eligible if they 
had no history of 
nontraumatic hip or clinical 
vertebral f racture and 
reported no 
bisphosphonate or other 
anti-f racture treatment and 
were ≥70 years of age 

FRAX 
OST (10-year risk) 

(USPSTF) FRAX: 
9.3%  

Osteoporosis 
Osteopenia  
(female reference group) 

At risk 

Ettinger, 201266 
Cohort 
USA 
No  
KQ 1 

5,893 
100% 
73.62 (5.86) 
White: 89% 
Black: 4% 
Hispanic: 2% 
Asian: 2% 
Other: 1% 

Inclusion criteria: 
• Ability to walk without 

assistance 
• Absence of bilateral hip 

replacements 
• Ability to provide self-

reported data 
• Residence near a clinical 

site for the duration of the 
study  

• Absence of medical 
condition that (in the 
judgment of the 
investigator) would result in 
imminent death 

• Ability to understand and 
sign an informed consent 

FRC (10-year risk 
estimates of both 
hip f racture and 
major osteoporotic 
f racture; hip, clinical 
spine, forearm, 
shoulder) 

(NOF) FRAX: ≥3% 
for hip fracture 
probability 
(NOF and ACR) 
FRAX: ≥20% for a 
major osteoporotic 
f ractures 

MOF 
Hip f racture 

Low risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

• This study included 
community-dwelling men 
≥65 years of  age enrolled 
at 6 clinical centers without 
bisphosphonate use 30 
days prior to the baseline 
visit 

Ettinger, 201325 
Cohort 
USA 
No 
KQ 1 

5,891  
100% 
73.6 (5.9) 
White: 89.4% 

Inclusion criteria: 
• Ability to walk without 

assistance 
• Absence of bilateral hip 

replacements 
• Ability to provide self-

reported data 
• Residence near a clinical 

site for the duration of the 
study  

• Absence of medical 
condition that (in the 
judgment of the 
investigator) would result in 
imminent death 

• Ability to understand and 
sign an informed consent 

• This study included 
community-dwelling men 
≥65 years of  age enrolled 
at 6 clinical centers without 
bisphosphonate use 30 
days prior to the baseline 
visit 

FRAX (10-year risk) (NOF) FRAX: ≥3% 
for hip fracture 
probability 

Hip f racture Low risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

Francesco, 201764 
Cohort 
Italy 
No 
KQ 1 
 

407,771 
45% (183,308)  
59.09 (12.36) 
Race NR 
 

Health Search: IMS Health 
Longitudinal Patients 
Database (HSD), an Italian 
general practice database; 
patients ≥ 40 years of age 
during period between 
January 1, 1999, and 
December 31, 2002 

FRA-HS (10-year 
risk) 

NA MOF 
Hip f racture 

Low risk 

Friis-Holmberg, 
201433 
Cohort 
Denmark 
No 
KQ 1 

12,758 
40.8% (5,206) 
58.3 (10.6) 
Race NR  
 

Cohort men and women 
participating in Danish Health 
Examination Survey 2007-
2008; study included patients 
who responded to invitation 
for a health examination 40-
90 years of  age, excluded if 
no height/weight 
measurement 

FRAX (10-year risk) FRAX: 
Low <10% 
Intermediate 10% to 
19.99% 
High ≥20% 

MOF At risk 

Gourlay, 201730 
Cohort 
USA 
No 
KQ 1 
 

5,994  
100%  
65-69: 67.1 (1.4) 
70-74: 71.9 (1.4)  
75-79: 76.8 (1.4) 
≥80: 83 (2.9) 
White: 89.5% 
Black: 4.1% 
Asian 3.2% 
Hispanic: 2.1% 
Other: 1.2% 
 

Inclusion criteria: 
• Ability to walk without 

assistance 
• Absence of bilateral hip 

replacements 
• Ability to provide self-

reported data 
• Residence near a clinical 

site for the duration of the 
study  

• Absence of medical 
condition that (in the 
judgment of the 
investigator) would result in 
imminent death 

• FRAX 
• Garvan 
• Qfracture 
 

FRAX: 1.60, 6.03 
 

MOF 
Hip f racture 

Low risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

• Ability to understand and 
sign an informed consent 

• Men <65 of  age were 
excluded from this analysis 

Hall, 201873 
Cohort 
USA 
Yes 
KQ 2 

712,918 
100% 
73 (5.2) 
Black: 7.5% 
(Chronic kidney 
disease)  

Men ≥65 with CKD (eGFR 
<60) and no prior diagnosis of 
osteoporosis, fracture, or 
bisphosphonate use in the 3 
years prior, and a random 
sample without CKD as 
control group 

Risk factor: CKD 
stage  

NA Fracture Unclear 
risk 

Hain, 201176 
Cohort 
USA 
Yes 
KQ 2 

320  
100% 
62.89 (5.8) 
White: 98% 
Black: 2% 
(PTSD; POW) 

Vietnam-era prisoners of war 
(PTSD and non-PTSD 
lifetime diagnosis) and 
matched non-PTSD control 
group 

Risk factor: PTSD  NA Osteoporosis 
(young-adult reference 
population) 

High 
risk 

Hamdy, 201831 
Cross-sectional  
USA 
No  
KQ 1  

726  
100%  
61.16 (4.82) 
White: 100% 

Consecutive white male 
subjects 50-70 years of age 
referred to Osteoporosis 
Center 

FRAX (10-year risk) 
 
 

MOF >20 
Hip >3 

Osteoporosis 
(NHANES III Female) 

Low risk 

Hippisley-Cox, 
200932 
Cohort 
UK 
No 
KQ 1 

1,807,996 
100%  
Age: derivation cohort 
median 46 (IQR 37 to 
59), validation cohort 
median 46 (IQR 37 to 
69) 
Race NR 

Large primary care population 
f rom the QResearch 
database over 11 million 
patients from general 
practices EMIS computer 
system 

FRAX 
Qfracture 

NA MOF 
Hip f racture 

Low risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

Hippisley-Cox, 
201257 
Cohort 
UK 
No 
KQ 1 

4,726,046 
49.1%  
Total cohort age: 50 
(16) 
White: 95% 
Black: 1% 
Asian: 3% 
Other: 1.5% 

Patients 30-100 registered 
with eligible practices, 
minimum of 1 year's complete 
data in medical record 
 

QFracture 
QFracture plus 
updated algorithm 
(10-year f racture 
risk) 

NA Hip f racture Low risk 

Hof f, 201735 
Cohort 
Norway 
No 
KQ 1 

13,585  
100%  
64.0 (9.3) 
Race NR 

Participants of third survey in 
HUNT study, population 
cohort 
 

FRAX 
FRAX adjusted for 
anti-osteoporosis 
drugs and age (10-
year risk) 

10-year hip >4% Hip f racture Low risk 

Holloway-Kew, 
201943 
Cohort 
Australia 
No 
KQ1 

821 
100% 
69.0 (range: 59.0 
to78.0) 
Race NR 

Men aged 50 to 90 were 
recruited f rom the local 
electoral roll from between 
2001-2006 

FRAX 
Garvan 

FRAX: 10-year 
probability ≥ 20% 
for MOF; ≥ 3% for 
hip f racture 
 
Garvan: 10-year 
probability ≥ 14% 
for f ragility; ≥ 3% for 
hip f racture 

MOF 
Hip f racture 

Low risk 

Hsieh, 201971 
Cohort 
USA 
Yes 
KQ 2 

24,451 
100%  
55.6 (5.4) 
Black: 46.2% 
(HIV) 

Males 50-70 years of age in 
VACS database in year 2000 
with complete fracture-
associated data (ie, data 
on/or that allowed estimation 
of  9 specific variables of 11 
used in calculation of FRAX) 

Osteomyelitis 
adjusted for some 
of  the FRAX risk 
factors 

NA MOF  Unclearr
isk  
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

Jang, 201639 
Cohort 
South Korea 
No 
KQ 1 

768  
47.3% (363)  
61.3 (7.1) 
Race NR 
 

• Ansung cohort consisting 
of  rural region residents 
40-69 years of  age and 
available to participate in 
clinical examinations in 
2000. 

• Patients who did not have 
a history of anti-
osteoporotic drug use 
were included in this 
analysis 

FRAX (7-year risk) NR Osteoporotic fracture At risk 

Khan, 201374 
Cohort 
USA 
Yes 
KQ 2 
 

34,665 
100% 
60 (SD NR) 
White: 76% 
(Ulcerative colitis) 
 

• Male Veterans seen and 
followed up in VA heath 
care system from 
10/1/2001 to 10/1/2011; 
identified via electronic 
medical record codes for 
ulcerative colitis 

Risk factor: 
ulcerative colitis and 
other predictors of 
low BMD and 
f ragility fracture 
(age, race, 
alcoholism, 
smoking, 
hypogonadism, 
malnutrition, 
hyperparathyroidis
m, obesity, and 
vitamin D 
def iciency, 
prednisone) 

NA Fracture High 
risk 

Kim, 201538 
Cross-sectional 
South Korea 
No 
KQ 1 

2,706  
46.5% (1,260) 
Age NR 
Race NR 
 

• Population drawn from  
KNHANES Osteoporosis 
Survey and included men 
and women who had face-
to-face interviews in their 
homes 

FRAX (10-year 
f racture risk for 
major osteoporosis 
f racture and hip 
f racture) 

NA MOF Low risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

• The population studied 
excluded participants 
younger than 50 and older 
than 89 or who had 
missing data. Participants 
who received osteoporosis 
interventions were also 
excluded 

Kim, 201668 
Cohort 
South Korea 
No 
KQ 1 

370,255 
100%  
59.77 (7.86) 
Race NR 

Randomly selected 
individuals in the Korean 
NHIS database who received 
the National Health Checkup 
every 2 years 

Korean Fracture 
Risk Score (7-year 
risk includes age, 
body mass index, 
recent f ragility 
f racture, current 
smoking, high 
alcohol intake, lack 
of  regular exercise, 
recent use of oral 
glucocorticoid, 
rheumatoid arthritis, 
and other causes of 
secondary 
osteoporosis) 

NA Osteoporotic fracture Low risk 

Leslie, 201242 
Cohort 
Canada 
No 
KQ 1 

39,603  
7.3% (2,873) 
68.2 (10.1) 
Race NR 

All individuals ≥50 years of 
age with medical coverage 
and valid DXA measurements 
f rom the lumbar spine and 
femoral neck 

FRAX (10-year 
f racture risk) 

(NOF) FRAX: ≥3% 
for hip fracture 
probability 

Hip f racture Low risk 

1085, Machado, 
201050 
Cohort 
Portugal 

202  
100%  
63.8 (8.2) 

• Data collected 1998-1999 
on residents from a 
Portuguese town; randomly 
selected from registered 

OST 
OSTA 

OST score < 3 Osteoporosis 
(NHANES male for hip, 
Hologic male for spine) 

At risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

No 
KQ 1 

Race NR voters, 6000 invitations 
sent out, 1745 responded; 
no exclusion criteria.  

• Current report focuses on 
men ≥ 50 years of  age (n = 
202) 

Marques, 201736 
Cohort 
Portugal 
No 
KQ 1 

683 
100%  
58.2 (10.2) 
Race NR 

• Patients from 3 Portuguese 
cohorts were included if 
>40 years of age and had a 
complete set of FRAX RFs 

•  

FRAX (10-year risk) NR MOF 
Hip f racture 

At risk 

Munigala 201669 
Cross-sectional 
USA 
Yes 
KQ 2 

453,912  
88% (400,606) 
54.7 (14.1) 
White: 74% 
Black: 17% 
Other: 9% 
(Chronic pancreatitis) 

Patients with conditions 
known to cause bone loss 
were excluded 

 

Risk factor: chronic 
pancreatitis 

NA Osteoporotic fracture high risk  

Nakatoh, 201337 
Cohort 
Japan 
No  
KQ 1 

520  
100%  
71.1 (6.9) 
Race NR 
 

Participants ≥40 years of age 
f rom 1 geographic area were 
eligible if they attended 1 of 2 
health check-ups; 1 in 2009 
and 1 in 2010 

FRAX • 6.2%, 10% risk Osteoporosis 
Osteopenia 
(Young Adult Mean) 

At risk 

Nguyen, 200863 
Cohort 
Australia 
No 
KQ 1 
 

858  
100%  
70.5 (6.2) 
Race NR 

Participants in Dubbo study 
 

• Model I (age+ 
baseline BMD+ 
prior f racture + 
fall)  

• Model II (age + 
baseline weight 
+ prior f racture 

• NA Fracture rate At risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

+ fall) Model 
IV(baseline 
BMD only) (5- 
and 10-year 
f racture risk) 

Oh, 201655 
Cross-sectional 
South Korea 
No 
KQ 1 

2,450  
100% 
63.4 (8.6) 
Race NR 
 

• Men ≥50 years of age who 
participated in 2009 
KNHANES or 2010 
KNHANES. 

• Patients were excluded 
f rom this analysis if they 
were missing BMD or blood 
tests, had previously 
diagnosed osteoporosis, or 
treatment for osteoporosis 

• OSTA 
• Korean 

Osteoporosis 
Risk-Assessment 
Model for Men 
(KORAM-M); 
included age and 
weight; model 2 
also included 
exercise, model 
3 added vitamin 
D and alkaline 
phosphatase 

OSTA: ≤0; ≤1; ≤0; 
≤1; <3 
KORAM-M: ≤-9; ≤-
10; ≤-12; ≤-9; ≤-10; 
m≤-12 
 

Osteoporosis 
(gender-specific normal 
values for young 
Japanese men) 
 
 
 

Low risk 

Papaleontiou, 
201970 
Case-control 
USA 
Yes 
KQ 2 

20,740 
83.8% (8,689)  
Patients with thyroid 
cancer median age 61; 
without thyroid cancer 
median age 61 
Race NR 
(Thyroid cancer) 

• Male and female Veterans 
>18 years of age with 
diagnosis of thyroid cancer; 
on thyroid hormone 
replacement with at least 2 
TSH measurements; 
controls did not have 
diagnosis of thyroid cancer; 
were not on replacement 

• Risk factor: 
thyroid cancer 

NA Osteoporosis  
(NR) 

Unclear 
risk 

Richards, 200956 
Cohort 
USA 
Yes 
KQ 1 and KQ 2 

795  
100% 
65.4 (10.5) 
White: 81% 
Black: 14% 

Men enrolled in the VARA 
registry (multicenter registry 
of  patients age 18+ who meet 
ACR criteria for a diagnosis of 
RA) 

 OST OST > 4 
OST ≤ -2  
OST ≤ 4 

Osteoporosis 
(NHANES III Male) 

At risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

Other: 5% 
(Rheumatoid arthritis) 

Shahani, 201979 10268 
Cohort 
USA 
Yes 
KQ 2 

195 
94% (183) 
Median age: 57 
White: 36.7%  
(HIV) 

HIV-positive patients with a 
DXA scan at the Huston VA 
between 2007 and 2014 

VACS Index NA Low BMD  
(NR) 

High 
risk  

Shepherd, 200759 
Cross-sectional 
USA 
No 
KQ 1 

2,995  
100%  
64 (10) 
White: 88.7% 
Black: 8.3% 
Hispanic: 3% 

Men ≥50 years of age from 
NHANES III study with valid 
DXA test 
 

MORES MORES: ≥6 Osteoporosis 
(NHANES III Male) 

At risk 

Shepherd, 201060 
Cross-sectional 
USA 
No 
KQ 1 

2,944  
100% 
63 (95% CI, 62.53 to 
63.44) 
White: 81% 
Black: 8% 
Hispanic: 4% 
Other: 7% 

• Eligible participants 
included 2,984 men ≥50 
years of age, included in 
any NHANES 1999 to 
2000, 2001 to 2002, and 
2003 to 2004 datasets, 
and who had a valid 
whole-body DXA scan 

• Forty subjects were 
excluded because of 
missing values for 
variables essential for a 
weighted analysis 

MORES MORES: ≥6 Osteoporosis 
(NHANES III Male) 

Low risk 

Short, 201434 
Cross-sectional 
UK 
No 

168  
100%  
45 (range 38-51) 
White: 97% 

• Recruited May-August 
2008, male ≥18 years of 
age, and diagnosed with 
HIV infection 

FRAX (10-year risk) NOGG intervention 
threshold 
(approximates ≥7.5 
or <7.5% 10-year 

Osteoporosis and age 
adjusted Z score ≤ -2.0 
for lower than expected 
bone mass (NR) 

Low risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

KQ 1 (HIV) • Patients were purposively 
sampled to represent a 
range of  exposures to 
cART, including: cART 
naïve; a group recently 
exposed for the first time 
to cART (<3 years) and 
those exposed to longer-
term cART 

risk of major 
osteoporotic 
f racture) 

Sinnott, 200651 
Cohort 
USA 
Yes 
KQ 1 and KQ 2 

128  
100%  
63.8 (14.8) 
Black: 100% 

African American men >35 
years of age without 
metabolic bone disease, 
atraumatic fractures, or 
comorbidities associated with 
bone loss 

OST 
Weight-based 
criterion (weight 
alone) 

OST: 4 Osteoporosis  
(Caucasian male 
normative database for 
the hip and the 
manufacturer's female 
spine database) 

At risk 

Skedros, 200752 
Cohort 
USA 
No 
KQ 1 

158  
100%  
67.50 (13.09) 
White: 100% 

Conducted study only on non-
hospitalized white men who 
deemed representative of 
patients seeking orthopaedic 
consultation in their area; 
patients enrolled through a 
paper advertisement or 
individuals going to the 
orthopaedic specialty clinic 
 

OST 
Clinic questionnaire 
of  32 known or 
suspected risk 
factors; OST and 
(low body weight, 
>65 years of age),  
Final model (low 
body weight, >65 
years of age) 

OST: <2 Osteoporosis (NR) At risk 

Richards 201453 
Cohort 
USA 
Yes 
KQ 1 and KQ 2 

520  
100% 
66 (10.2) 
White: 71.9% 
Black: 25% 
Other: 3.1% 

Male VA primary care 
patients without history of 
osteoporosis or metabolic 
bone disease 

OST (10-year 
f racture risk) 

OST: ≤6 
 

Osteoporosis (NHANES 
III Male) 

At risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

Weaver, 201972 
Cohort 
USA 
Yes 
KQ 2 

12,773 
89%  
56.7 (57) 
Race NR 
(Antipsychotic use) 

Antipsychotic use for 3+ 
months based on ICD codes 
2007-2017; patients excluded 
if  reported a f racture prior to 
taking antipsychotic 
medication or had a diagnosis 
of  osteopenia or 
osteoporosis, received 
treatment for decreased BMD 
prior to inclusion into the 
study 

Risk factor: 
antipsychotic use 

NA Fracture  High 
risk 

Williams, 201728 
Cross-sectional 
USA 
Yes 
KQ 1 and KQ 2 

463  
100%  
80.4 (5.8) 
White: 94.2% 
 

Patients of Bone Health 
Team at Salt Lake City VA 
f rom 2012 to 2013 
 

eFRAX 
OST 
VA-FARA 

• Threshold cutoff 
points for VA-
FARA and 
eFRAX were set 
at 20% for any 
major f racture 
and 3% for hip 
f racture 

• The 10-year risk 
threshold for 
FRAX without 
BMD was set at 
6.5% for any 
major f racture 
and 3% for hip 
f racture 

• A cutoff value of 
0.99 was used 
for OST 

Osteoporosis (NA) Low risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

Womack, 201177 
Cohort 
USA 
Yes 
KQ 2 

119,318 
100%  
>50 (34%) 
Black or Hispanic: 55% 
(HIV) 

HIV-infected and uninfected 
men who enrolled in the 
VACS-VC study 1997-2009 

Risk factor: HIV NA Fragility fracture of hip, 
vertebrae, or upper arm 

Unclear 
risk 

Womack 201375 
Cohort 
USA 
Yes 
KQ 2 

40,115 
100%  
46 (10) 
White: 37% 
(HIV) 

All HIV-infected male 
Veterans with ≥2 outpatient or 
1 inpatient ICD-9 codes for 
HIV who received care VHA) 
1997-2009; women were 
excluded due to low fracture 
prevalence 

VACS clinical risk 
index possessing 
many traits of a 
f railty index; 
associated with 
inf lammation 
markers; and based 
on lab data routinely 
collected on HIV-
infected patients 

NA Fracture Unclear 
risk 

Yang, 201941 
Cohort 
Canada 
No 
KQ 1 

61,041 
92% (55,425) 
66.3 (9.8) 
Race NR 

Individuals ≥50 years in 
Manitoba Bone Mineral 
Density Database at their first 
BMD test, April 1, 1997-
March 31, 2013 

Tool: FRAX, FRAX 
A, FRAX A+, FRAX 
(age-sex), FRAX 
(age-sex-fracture) 
(10 year risk) 

NA MOF At risk 

Yin, 201626 
Cohort 
USA 
Yes 
KQ 1 and KQ 2 

24,451 
100%  
55.6 (5.4) 
White: 44.8% 
Black: 46.3% 
Hispanic: 8.7% 
Asian: 0.2% 
(HIV) 

HIV-infected Veterans who 
enrolled for care at the VA 
plus HIV-uninfected Veterans 
matched by age, sex, 
race/ethnicity, geographic 
region 

Modified FRAX 
(total, HIV-infected, 
HIV-uninfected, 10-
year risk) 

(NOF) FRAX: ≥3% 
for hip fracture 
probability and 
European 
osteoporosis 
societies (6.3% to 
13.4% in 50-70 
years of age) 

Major osteoporotic 
f racture 
Hip f racture 

At risk 

Zimering, 200767 970 Community-dwelling men ≥40 
years of age 

Mscore Mscore: 9 Osteoporosis (NHANES 
III Male) 

At risk 
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Study 
Design 
Country 
Veteran? 

Key Question 

N Enrolled 
% Male 

Mean Age (SD) 
Race % 

(Special Population) 

Eligibility Criteria Screening Tool(s) Threshold Primary Outcome(s) 
(Reference population) ROB 

Cohort 
USA 
Yes 
KQ 1 and KQ 2 

100%  
68 (10.2) 
White: 78.4% 
Black: 17.5% 
Other: 4.2% 
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APPENDIX C. KQ 3 STUDY CHARACTERISTICS TABLE 
 Please refer to the main report’s reference list for citations in this Appendix. 

Study 
Country 

Study Design 
# Enrolled 
# of Arms 
Veteran? 

(Companion 
Study) 

Eligibility Intervention and 
Comparator 

Specific population of 
interest 

Mean Age (SD) 
Women % 

Race % 

Outcomes 
Reported 

Time Points 

Risk of Bias for 
Objective and 

Patient-Reported 
Outcomes 

Alibhai, 201897 
Canada 
Randomized 
controlled trial 
119 
3 arms 
No 

• Men 50 years of  age who 
were initiating or 
continuing ADT for a 
minimum of 6 months for 
nonmetastatic or 
castration-sensitive 
metastatic prostate cancer 

• Life expectancy greater 
than 6 months, no BMD 
test or osteoporosis clinic 
visit within the past 2 
years, and fluent in English 

Arm 1: Patient education 
+ care management 
(telephone coaching)  
Arm 2: Patient education 
(written) + provider 
education (brief) 
Comparator: Usual care 

Men with androgen 
deprivation therapy 
Age arm 1: 72.4 (7.5) 
Age arm 2: 71.7 (8.1) 
Age comparator: 73.3 (10.5) 
Women: 0% 
Race: 77% White 

Screening rates 
10month follow-up 
 

Objective: NA 
Patient-reported: 
Unclear  

Ayoub, 2009110 
USA Controlled 
before-after 
study13722 arms 
No 

All women in the 4 
participating clinics >65 years 
of  age who had not had a 
DXA scan in the previous 2 
years and were not taking 
osteoporosis medications 

Intervention: Patient self-
referral 
Comparator: Usual care 

Women 
Age intervention: 75.5 (7.3) 
Age comparator: 75.6 (7.2) 
Women: NR 
Race: NR 

Screening rates 
5 month follow-up 

Objective: Low 
Patient-reported: Low 

Curtis, 200794 
USA 
Randomized 
controlled trial 
949 

Patients receiving 
glucocorticosteroids for more 
than 90 days and had 4 
months of follow-up 

Intervention: Provider 
education 
Comparator: Usual care 
 

Long-term glucocorticoid 
users 
Age intervention: 53 (14) 
Age comparator: 50 (13) 
Women: 71% 

Screening rates 
1 year follow-up 

Objective: Unclear 
Patient-reported: NA 
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Study 
Country 

Study Design 
# Enrolled 
# of Arms 
Veteran? 

(Companion 
Study) 

Eligibility Intervention and 
Comparator 

Specific population of 
interest 

Mean Age (SD) 
Women % 

Race % 

Outcomes 
Reported 

Time Points 

Risk of Bias for 
Objective and 

Patient-Reported 
Outcomes 

2 arms 
No 

Race: NR 

Denberg, 2019104 
USA 
Interrupted time 
series 
564 
2 arms 
No 

• Women were eligible for 
outreach if they did not 
have a prior 
administrative claim for a 
DXA examination within 
the health system, had 
seen a PCP in the 
practice at least once in 
the preceding 18 months, 
and were 65-79 years of  
age 

• Women were excluded 
f rom outreach if they were 
≥80 years of  age, had 
clinic notes suggesting 
active cancer or a 
terminal diagnosis, were 
currently taking a 
bisphosphonate, had 
died, or no longer 
appeared to be receiving 
care within the system 

Intervention: Patient 
education + navigation 
Comparator: Usual care 

Women 
Age intervention:  
65-69 (136) 
70-74 (93) 
75-79 (52) 
Age comparator:  
65-69 (118) 
70-74 (94) 
75-79 (71) 
Women: NR 
Race:  
5% Asian 
13% Black 
19% Hispanic 
28% Other 
49% White 

Screening rates 
13 month follow-
up 
 

Overall risk of bias for 
IT studies: Low  

Dolan, 201592 
USA 
Randomized 
controlled trial 

Residents at the continuity 
clinic 

Intervention: Provider 
education  
Comparator: Usual care 

None 
Age: NR 
Women: NR 
Race: NR 

Screening rates 
10 month follow-
up 

Objective: High  
Patient-reported: NA 
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Study 
Country 

Study Design 
# Enrolled 
# of Arms 
Veteran? 

(Companion 
Study) 

Eligibility Intervention and 
Comparator 

Specific population of 
interest 

Mean Age (SD) 
Women % 

Race % 

Outcomes 
Reported 

Time Points 

Risk of Bias for 
Objective and 

Patient-Reported 
Outcomes 

50 
2 arms 
No 

El-Kareh, 201199 
USA 
Nonrandomized 
controlled trial 
3849 
2 arms 
No 

Patients were eligible if they 
were determined to have a 
high risk of fracture, and if 
they received care at the 
academic medical center 
conducting the study 

Intervention: System 
reminder–provider 
Comparator: Usual care  

None 
Age: NR 
Women: NR 
Race: NR 

Screening rates 
 

Objective: High  
Patient-reported: NA 

Garton, 1992111 
UK 
Randomized 
controlled trial 
1200 
3 arms 
No 

Women 45-49 years of age 
living in 20 postcode sectors 
within 32 km of Aberdeen 

Arm 1: Patient self-referral 
(f ixed appointment) 
Arm 2: Patient self-referral 
(conf irmable appointment) 
Arm 3: Patient self-referral 
(open appointment 

Women 
Age: NR 
Women: 100% 
Race: NR 

Screening rates 
 

Objective: Unclear 
Patient-reported: NA 

Heyworth, 2014105 
USA 
Cluster- 
randomized 
controlled trial 
4,685 
3 arms 
No 

Women between 50-64 years 
of  age who presented with a 
risk factor for osteoporosis; 
not permitted to be taking an 
FDA-approved treatment for 
osteoporosis 

Intervention: Patient risk 
assessment and feedback 
Comparator: Usual care 

Women 
Age: 57 (NR) 
Women: 100% 
Race: NR 

Screening rates 
12 month follow-
up 

Objective: Unclear 
Patient-reported: NA 
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Study 
Country 

Study Design 
# Enrolled 
# of Arms 
Veteran? 

(Companion 
Study) 

Eligibility Intervention and 
Comparator 

Specific population of 
interest 

Mean Age (SD) 
Women % 

Race % 

Outcomes 
Reported 

Time Points 

Risk of Bias for 
Objective and 

Patient-Reported 
Outcomes 

Kastner, 2014103 
Canada 
Interrupted time 
series 
18,309 
No 

Family physicians and their 
patients at risk for 
osteoporosis (women ≥50 
years of age, men ≥65) 

Intervention: Clinical 
decision support tool 
Comparator: Usual care 

None 
Age: 67(NR) 
Women: 79% 

Screening rates 
 

Overall risk of bias for 
IT studies: Unclear 

Lafata, 2007102 
USA 
Cluster-
randomized 
controlled trial 
10,354 
3 arms 
No 

Women 65-89 years of age 
with a PCP visit between 
2001 and 2003; patients 
should have also visited the 
PCP during study time 

Arm 1: Patient mailed 
reminder and education 
Arm 2: Patient mailed 
reminder and education + 
embedded EHR provider 
reminder  
Comparator: Usual care  

Women 
Age arm 1: 75.8 (6.3) 
Age arm 2: 75.6 (6.3) 
Age comparator: 75.4 (6.4) 
Women: 100% 
Race: 16% Black 

Screening rates 
12 month follow-
up 

Objective: Unclear 
Patient-reported: NA 

Levy, 2009100 
USA 
Cluster- 
randomized 
controlled trial 
195 
3 arms 
No 

Women ≥65 years of age 
scheduled for upcoming 
annual examination visits 

Arm 1: Chart reminder + 
patient education (not 
targeted or tailored) 
Arm 2: Chart reminder 
Comparator: Usual care 

Women 
Age: 74 (NR) 
Women: 100% 
Race: NR 

Screening rates 
Avg 6.7 months 
follow-up 

Objective: Unclear  
Patient-reported: Low 

Loo, 2011101 
USA 

Patients ≥65 years of age at 
start of study, having a 
designated faculty PCP at the 
start of study, and completion 

Arm 1: System reminder–
provider 

None 
Age arm 1: 75 (8) 
Age arm 2: 75 (8) 

Screening rates 
1 year follow-up 

Objective: Unclear 
Patient-reported: NA 
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Study 
Country 

Study Design 
# Enrolled 
# of Arms 
Veteran? 

(Companion 
Study) 

Eligibility Intervention and 
Comparator 

Specific population of 
interest 

Mean Age (SD) 
Women % 

Race % 

Outcomes 
Reported 

Time Points 

Risk of Bias for 
Objective and 

Patient-Reported 
Outcomes 

Nonrandomized 
controlled trial 
4660 
3 arms 
No 

of  at least 1 visit to the 
practice in the 18 months 
before the start of study 

Arm 2: System reminder– 
provider + panel 
management 
Comparator: Usual care 

Age comparator: 74 (7) 
Women: 57% 
Race: NR 

Pazirandeh, 200296 
USA 
Nonrandomized 
controlled trial 
672 
2 arms 
No 

Eligibility criteria unclear 
 

Intervention: Provider 
education (CME) 
Comparator: Usual care 

Women 
Age: 53 (range 36 to 76) 
Women: 100% 
Race: NR 

Screening rates 
 

Objective: NA 
Patient-reported: High 

Rubin, 2018107 
Denmark 
Randomized 
controlled trial 
34,229 
2 arms 
No 
(Rubin, 2015123) 

Women 65-80 years of age 
living in region of southern 
Denmark who were 
registered in the Danish Civil 
Registration system and who 
had not died or emigrated at 
the time of the questionnaire 
mailing 

Intervention: Patient risk 
assessment + feedback 
Comparator: Usual care 

Women 
Median age intervention:  
71 (IQR 68 to 76) 
Median age comparator:  
71 (IQR 68 to 76) 
Women: 100% 
Race: NR 

Fracture rates 
Data pulled 1995-
2016 

Objective: Unclear 
Patient-reported: NA 

Solomon, 200395 
USA 
Cluster- 
randomized 
controlled trial 

Patients who visited the 
participating physicians within 
2 months of the intervention 
and had an rheumatoid 
arthritis diagnosis; patients 
not receiving oral steroids 

Intervention: Provider 
education and panel 
management 
Comparator: Usual care 

Rheumatoid arthritis 
population 
Age intervention: 59 (17) 
Age comparator: 60 (16) 
Women: 80% 

Screening rates 
 

Objective: Unclear 
Patient-reported: NA 
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Study 
Country 

Study Design 
# Enrolled 
# of Arms 
Veteran? 

(Companion 
Study) 

Eligibility Intervention and 
Comparator 

Specific population of 
interest 

Mean Age (SD) 
Women % 

Race % 

Outcomes 
Reported 

Time Points 

Risk of Bias for 
Objective and 

Patient-Reported 
Outcomes 

373 
2 arms 
No 

and not to participate in 
investigational drugs trials, 
and had at least 1 follow-up 
visit 6 months after the initial 
visit 

Race: NR 

Solomon, 200793 
USA 
Cluster- 
randomized 
controlled trial 
13,455 
4 arms 
No 

Patients eligible for this study 
must also be enrolled in a 
state-run pharmacy benefits 
program (PACE) 
 

Arm 1: Provider education 
and patient education 
Arm 2: Provider education  
Arm 3: Patient education 
Comparator: Usual care 

None 
Age arm 1: 82 (7) 
Age arm 2: 82 (7) 
Age arm 3: 82 (7) 
Age comparator: 82 (7) 
Women: 99% 
Race: 97% White 

Screening rates 
16 month follow-
up 

Objective: Unclear 
Patient-reported: NA 

Solomon, 200798 
USA 
Randomized 
controlled trial 
1973 
2 arms 
No 

At least 2 years of enrollment 
before intervention and a 
prescription drug benefit; 
patients with BMD testing 
during the baseline 26 
months were excluded 

Intervention: Provider 
education and patient 
education 
Comparator: Usual care 

None 
Age intervention: 68 (9) 
Age comparator: 69 (8) 
Women: 92% 
Race: NR 

Screening rates 
10 month follow-
up 

Objective: Unclear 
Patient-reported: NA 

Warriner, 2014109 
USA 
Randomized 
controlled trial 
12,128 
3 arms 

Women ≥65 years of age 
without a DXA in past 5 years 
 

Arm 1: Self -referral 
Arm 2: Self -referral + 
education 
Comparator: Usual care 

Women 
Age: 73.5 (6.8) 
Women: 100% 
Race: 12% Black; 18% 
Other; 70% White 

Screening rates 
90 day follow-up 

Objective: Unclear 
Patient-reported: NA 
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Study 
Country 

Study Design 
# Enrolled 
# of Arms 
Veteran? 

(Companion 
Study) 

Eligibility Intervention and 
Comparator 

Specific population of 
interest 

Mean Age (SD) 
Women % 

Race % 

Outcomes 
Reported 

Time Points 

Risk of Bias for 
Objective and 

Patient-Reported 
Outcomes 

No 

Warriner 2012108 
USA 
Cluster- 
randomized 
controlled trial 
5140 
2 arms 
No 

• Women >65 years of age 
who had visited a PCP 
over the last 12 months 
and not received a DXA 
at UAB over the last 4 
years 

• Women were not 
permitted to be taking an 
FDA-approved treatment 
for osteoporosis 

Intervention: Patient self-
referral 
Comparator: Usual care 

Women 
Age cohort 1:  
Age 65-69 (23.9%) 
70-74 (23%) 
75-79 (21.8%) 
80-84 (14.7%); 85+ (16.6%) 
Age cohort 2:  
Age 65-69 (23.1%) 
70-74 (19.8%) 
75-79 (21.3%) 
80-84 (14.8%) 
85+ (19.2%) 
Age comparator cohort 1: 
Age 65-69 (23.9%) 
70-74 (23%) 
75-79 (21.8%) 
80-84 (14.7%); 85+ (16.6%) 
Age comparator cohort 2: 
Age 65-69 (23.1%) 
70-74 (19.8%) 
75-79 (21.3%); 80-84 
(14.8%) 
85+ (19.2%) 
Women: 100% 
Race: 2% Other 

Screening rates 
90 day follow-up 

Objective: Unclear 
Patient-reported: NA 
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Study 
Country 

Study Design 
# Enrolled 
# of Arms 
Veteran? 

(Companion 
Study) 

Eligibility Intervention and 
Comparator 

Specific population of 
interest 

Mean Age (SD) 
Women % 

Race % 

Outcomes 
Reported 

Time Points 

Risk of Bias for 
Objective and 

Patient-Reported 
Outcomes 

37% Black 
62% White 

Yuksel, 2010106 
Canada 
Randomized 
controlled trial 
262 
2 arms 
No 

• Patients were recruited 
based on national 
guidelines for BMD 
testing, including patients 
≥65 years of  age or age 
50-64 with a previous 
f racture or with multiple 
other risk factors 

• Patients were excluded 
who had a BMD in the 
past 2 years or if they 
were on current treatment 
for osteoporosis 

Intervention: Patient Risk 
Assessment and 
feedback 
Comparator: Usual care  

None 
Median age: 62 (IQR: 56 to 
71) 
Women: 66% 
Race: NR 
 

Screening rates 
4 month follow-up 

Objective: Low 
Patient-reported: Low 
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APPENDIX D. KQ 1 AND KQ 2 EXCLUDED STUDIES 
Study Exclusion Reason 

 Population Intervention Outcomes Comparator Design Setting OECD 
Abderhalden, 20171 X       
Ackman, 20142    X    
Adami, 20033  X      
Adams, 20194  X      
Adler, 20035      X  
Aguirre, 20176    X    
Alajlouni, 20207  X      
Albaba, 20128 X       
Albright, 20149  X      
Alcalde Vargas, 201210  X      
Allin, 201611 X       
Almog, 202012 X       
Amin , 200113       X 
Andersen , 201514  X      
Arabi, 200515       X 
Asirvatham, 201916 X       
Aspray, 200617 X       
Aubry-Rozier, 201318 X       
Aynardi , 201319       X 
Ayres, 201220 X       
Barbour, 201021  X      
Barrett-Connor, 201222  X      
Bass, 200723    X    
Bauer, 200924  X      
Beaton, 201725 X       
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Study Exclusion Reason 
 Population Intervention Outcomes Comparator Design Setting OECD 

Beattie, 201426 X       
Beattie, 201527 X       
Beaudoin, 201928     X   
Beck, 199629  X      
Bedimo, 201230 X       
Berry , 200731       X 
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APPENDIX F. PEER REVIEW COMMENTS 

Question Text Reviewer 
Number Comment Response 

Are the objectives, 
scope, and methods 
for this review clearly 
described? 

1 Yes   
2 Yes   
3 Yes   
4 Yes   
5 Yes  
6 Yes   
7 Yes   
8 Yes   

Is there any indication 
of  bias in our synthesis 
of  the evidence? 

1 No   
2 No   
3 No   
4 No   
5 No  
6 No   
7 No   
8 No   

Are there any 
published or 
unpublished studies 
that we may have 
overlooked? 

1 No   
2 No   
3 No   
4 No   

5 

Yes: Recent article in Journal of Clinical 
Densitometry on use of OST in Irish Men (J Carey 
senior author) 

Thank you. This study would not meet eligibility criteria. 
Vertebral f racture scanning would be an “additional 
imaging technology” and not a triage tool for identifying 
people who should be sent on to imaging (e.g., DXA, 
VFA scan).124  

6 No   
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7 No   
8 No   

Additional suggestions 
or comments can be 
provided below. If 
applicable, please 
indicate the page and 
line numbers f rom the 
draf t report. 

1 
The review was comprehensive and focused and 
addressed the question. As noted in my review 
[copied below], it is definitive. 

Acknowledged 

1 

The ESP was a comprehensive review of the 
literature on screening tools for male osteoporosis. 
From my perspective it will enable an informed 
discussion on the issue of which tools to consider 
for identification of older men at higher 
osteoporosis risk, and thus subsequent bone 
density testing.  

Acknowledged 

1 The presentation was superb. Acknowledged 

2 
Thank you for this excellent and thorough report. 
Some suggestions regarding clarity and readability 
below. 

Acknowledged 

2 

Major 
1. In introduction, would justify why the key 
questions are among men not identified by prior 
f racture (i.e., guideline consensus that these 
individuals should be tested/treated) 

Language describing that the goal of this review is 
centered around primary prevention has been added to 
the introduction of the main report and the executive 
summary. We have also added language to the study 
eligibility sections describing the potential for enriching 
the study population with high numbers of fractures. 

2 

2. The authors report a very large range of AUCs 
for the tools described, likely due to study 
heterogeneity. It would be useful to add a 
qualitative description of which population(s) had 
excellent vs. poor discrimination if possible. 

The range of  AUCs is likely due to multiple variables. 
While some of these are population-based, 
heterogeneity is also driven by some of the 
methodological choices in the individual studies that are 
not easily explained via population variables only. 

2 
a. Specifically describing evidence and/or gaps in 
underrepresented racial and ethnic groups would 
be appropriate in the summary 

Thank you for this comment. We have added some 
contextualizing statements about race/ethnicity in the 
results sections and the evidence gaps sections.  

2 
3. When you discuss the ability of tools to predict 
“osteoporosis”, please confirm how this was 
def ined. By DXA only, by FRAX threshold to treat 
OP, including low trauma hip/vertebral fractures? 

Thank you. We defined osteoporosis as BMD T score ≤ -
2.5 and osteopenia as BMD T score between -1.0 and 
2.5 in the study selection section of the executive 
summary.  

2 4. Page 68 – would not repeat the same 
introductory paragraphs in the discussion as in the 

Thank you for this suggestion, we have reduced the 
redundancy in the first paragraphs of the summary and 
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prior sections. Would like to see more synthesis of 
f indings, clinical/policy suggestions, research gaps 
described here. 

discussion section and added some future research and 
clinical context.  

2 

Minor 
1. Table 16 – not clear why “Antipsychotic use on 
risk of fracture” is listed in the outcomes category; 
shouldn’t this be a special population? Why just 
antipsychotics and not other medications where 
evidence is conflicting and use is high in VA (e.g., 
opiates, gabapentinoids) 

Thank you. We have added these as examples of 
special populations of interest.  

2 

2. Table 17 – isn’t “Limited studies conducted with 
average risk male only populations” just a subset 
of  “Limited studies conducted with male only 
populations”? Why are both listed? Is the point that 
evidence is needed separately for average and 
high-risk populations? 

Thank you. We have clarified that there are limited 
studies with average-risk men and with men at elevated 
risk (eg, ADT).  

2 
3. Throughout the manuscript, there is frequent 
use of  “eg” or “ie” followed by lists, instead of the 
standard “e.g.,” and “i.e.,” 

Thank you, this is the ESP style for the use of these 
items. 

2 
4. Page 2: please clarify if there was an I2 cutpoint 
for conducting meta-analysis; <90% is still very 
high 

Thank you, this language is in our methods section (data 
synthesis section of the methods, paragraph 2) 

2 5. Page 3 typo - “impact the easy” rather than 
“impact the ease” 

Thank you. We have resolved this typo.  

2 

6. Page 4 typos/grammar issues in sentence “ 
Clinical decision support tool that combine tailored 
risk-based education for patients and tailored 
provider recommendations at the point of clinic 
visit showed promise but were only evaluated in 1 
study. .” 

Resolved. 

3 
Overall an impressive manuscript with good 
summaries of findings, risk of bias and certainty of 
evidence. Thanks to the authors for their 
dedication in producing this paper! 

Thank you. We appreciate this comment.  
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3 

Within the Executive Summary and the 
Introduction, please provide more information 
related to the sentence “Veterans of both sexes 
are at higher risk of osteoporotic fracture than 
civilians.” I recommend an overall summary (1 
paragraph) of the rate of fracture, along with 
relevant citations. 

Thank you for this suggestion. We have revised the 
Executive Summary per your suggestion and have 
included citations in the introduction section.  

3 

I understand why you are excluding men with prior 
f racture from your literature search, but the general 
person reading this summary might not. Thus, 
please explain this approach within the Executive 
Summary and Introduction.  

Thank you for this suggestion. See the response to a 
similar comment above.  

3 
Page 1 line 19, suggest adding a comma between 
“how to screen men” and “when screening is 
warranted” 

Resolved. 

3 
Page 1 line 26: focuses on individuals at high risk 
of  fracture who do not have BMD defined 
osteoporosis. Would therefore delete the phrase 
“at high risk of osteoporosis.”  

Thank you, we have removed “high risk of osteoporosis” 
f rom the second paragraph of the introduction to the 
executive summary 

3 
Page 7 line 43: Given the focus of this report, 
please dedicate some space to summarizing the 
data demonstrating that veterans have more 
f ragility fractures than civilians. 

Thank you for this suggestion. We have added this 
information.  

3 
Page 9: please explain how disagreement was 
resolved. Was a 3rd party involved? 

Thank you, we added details about how disagreements 
were resolved (ie, via consensus or third investigator) to 
the study selection section of the executive summary 
and main report.  

3 
Page 9: please add a sentence and citation, 
describing validity of the Distiller AI 

Thank you for this suggestion. Two sentences on the 
validity of the DistillerAI citing an AHRQ report on the 
topic have been added to the study selection section of 
the methods in the main report. 

3 Page 19 table 2: Should state “number of subjects”  Thank you. We added “number of participants” to the 
total N row of the Evidence Profile table. 

3 
Figures 3, 4, 5, 7, 8, 9: recommend adding 
summary statistic for AUC to each Forest plot 
(similar to that reported in Figure 6). 

Thank you for this comment. We have presented 
summary estimates when possible given statistical 
homogeneity (ie, I2 < 90%). Further details and rationale 
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have been added to the data synthesis section of the 
executive summary and main report body. 

3 
Page 31: Line 11 seems to contain a typographical 
error since the AUC is reported as 77.8. Did you 
mean 0.778? 

Thank you, this error has been corrected.  

3 

The International Society for Clinical Densitometry 
guidelines state: “Use a uniform Caucasian (non-
race adjusted) female reference for men of all 
ethnic groups.*” Thus it is critical to note which of 
the studies cited in this tome are an exception to 
that guideline. As it stands now, the only paper in 
which this issue is mentioned is by Sinnott (128 
Black veterans) on page 37. 

Thank you, information on the reference standards used 
for each study has been added to the KQ 1 and KQ 2 
study characteristics appendix table where applicable. 
We have also added details of the ISCD guidelines on 
reference standards to the study selection section of the 
main report.  

3 

Page 42 line 12-13: “for these outcomes (see 
Table 4)” should end with a period, not a comma 
The title for Table 4 mentions fracture as one 
outcome of the studies cited. However in the 
Table, no studies used fracture as an outcome. I 
suggest deleting “fracture” from the title. 

We have rewritten this sentence to improve clarity.  

3 

Page 43: In my opinion it seems reasonable to 
exclude the osteomyelitis study from this review. 
Clinicians don’t consider osteomyelitis to be a risk 
factor for osteoporosis, and given the number of 
excluded veterans I question whether this would 
be a valid study. 

This study fits our eligibility criteria. However, we agree 
that this study is of questionable quality (ie, high rate of 
missing data). We rated the risk of bias for this study as 
“at risk”. 

3 

Page 43 and related: I was surprised that there 
were no studies investigating the risk of 
osteoporosis among veterans with COPD.  
 

Agreed. This is interesting. However, many of the 
included studies may have included COPD as a proxy for 
smoking status. 

3 
Table 10: Patient navigation. Was the second 
study excluded from the table because it focused 
on women? Suggest adding the study, since KQ3 
is not restricted to men. 

Thank you. We have added this study to Table 10.  

3 Page 72 line 47: should state “studies” rather than 
“students” 

Corrected. 



Screening for Male Osteoporosis Evidence Synthesis Program 

206 

3 

Page 73 line 7: Currently states “Among an 
average risk in the male Veteran population, FRAX 
and OST were the most common tools assessed 
for predicting fracture and/or osteoporosis”. 
Suggest revising this to state “Among male 
Veterans at average risk of osteoporosis and/or 
f racture, FRAX and OST were assessed most 
of ten.” 

We have made the suggested change.  

3 Page 76 line 12: calcaneal is misspelled Corrected. 
3 Page 76 line 21: DXA is spelled “DAX” Corrected. 

3 

Page 82 line 19: currently states “Tools predicting 
hip f racture or MOF, each tool also displayed 
heterogenous AUCs..” and is confusing. Suggest 
changing the sentence to something like: “Tools 
such as FRAX, QFracture and Garvan display 
poor to excellent discrimination in predicting hip 
f racture and MOF” 

Thank you for this suggestion. The language in the 
conclusion section has been changed. 

3 Page 82 line 23: “approached” should be 
“approaches” 

Corrected. 

3 

In the f inal sentences, could you go back to the 
overall risk of osteoporosis and fracture in male 
veterans, and provide advice to the general 
clinician? As Veterans Affairs health care 
providers, do you screen your men for 
osteoporosis? At our Madison Wisconsin VA, there 
is no barrier to screening so any man who is 
referred, gets screened. Despite the fact that there 
is not great data on whether to screen male 
veterans for osteoporosis, the general practitioner 
needs guidance. 

Thank you for this comment. We have further 
contextualized of finding in the Clinical Implications 
section.  
 

4 

• General themes 
o I wonder if  more time should be spent 

clarifying that osteoporosis is based 
on T-scores (not fx) which as stated in 
certain places had a change of 
reference group (sex/race matched vs. 
white females) throughout this 

 
Thank you for suggesting this clarification. Further 
context for the definition of osteoporosis and osteopenia 
via BMD T-score has been added to the study selection 
section of the main report.  
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timeline. Although part of the 
questions- it might be helpful to clarify 
that this osteoporosis definition does 
NOT include clinical osteoporosis by 
prior f racture.  

4 

• Page 1 
o Line 37- sentence confusing- are 

these patient-important outcomes? 
 Also missing punctuation 

Resolved.  

4 

• Page 3 
o Line 46- “easy” should be “ease” 

 Also unclear if this statement 
about deployment of these 
tools within the VA is 
necessary. 

Resolved. 

4 

• Page 4 
o Line 50 extra punctuation 
o Line 52- Sentence confusing. May be 

aided by defining fixed appointments. 

Thank you. We have revised this sentence to provide 
better clarity.  

4 

• Page 5 
o Line 13- may want to say the OST had 

the “least amount of variables” rather 
than “relatively few”. Or just define the 
# of  variables. 

Thank you, this change has been made. 

4 
o Line 21- should it be clarified which 

outcomes we are discriminating 
between? BMD and Fracture? 

 Thank you, the outcomes have been clarified in the key 
f indings section of the executive summary discussion.  

4 

o Line 25- f rom above summary (pg4) it 
appears that patient-focused targets 
more often associated with increased 
screening uptake? I don’t see clearly 
where combined patient/provider 
interventions have highest impact. 
Please clarify. 

We have revised this section to improve clarity.  

4 • Page 6 Thank you, this has been addressed. 
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o Line 25- just say that OST has 2 
variables. 

o Line 40- extra space 

4 
• Page 21 

o Line 36- OST = 2variables (same 
suggestion as above) 

Thank you, this has been addressed. 
 

4 
• Page 22  

o line 41- def ine prevalence. % or in 
1,000? 

Thank you, the prevalence of fracture has been marked 
as a percentage of the study population's results section 
of  the KQ 1. 
 

4 
• Line 53- extra underline at the end “_The 

2”  
 

Thank you, this has been addressed in the final report. 

4 
• Page 23 

o Tables- def ine denominator for 
prevalence. I generally don’t think of it 
as a pure % esp w/ rare outcomes. 

Thank you, the prevalence of fracture has been marked 
as a percentage of the study population's results section 
of  the KQ 1. 

4 o Line 60- extra underline “(Figure 5)” Thank you, this has been addressed in the final report. 

 
o Again- Prevalence rate is not a term I have 

seen used (although I see it is a true 
term). Consider denominator. 

Thank you, we have changed the prevalence rate to 
prevalence in the results section of KQ 1. 

5 
It is disappointing that the literature review ended 
in mid-2019 but the report was finished in late 
2021. I hope that other studies were not missed by 
this (in addition to the recent one listed above). 

Acknowledged. We updated the search and integrated 
new studies for the final report. 

5 

In the discussion, it would have been interesting to 
cite a similar review of screening in women - to 
compare how some of the same tools (e.g. FRAX, 
Garvan, OST) worked in women compared to 
men. Are the disappointing results in men so 
dif ferent from what we seem to accept less 
critically in women? The SCOOP Study 
(Shepstone et al.) is very recent, showing the 
ef f icacy of FRAX in women. Finally, the tools to 
predict osteoporosis by DXA were studied mostly 
using the male normative database for the 

Thank you, we have added reference to the SCOOP 
study in the Clinical Implications section.  
 
The comment was added to the KQ1 summary 
discussion on page 78. 
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def inition of osteoporosis, whereas FRAX uses the 
white female database for all. This may change the 
discrimination of the various tools to identify 
osteoporosis by DXA. Finally, it is not surprising 
that system interventions to improve osteoporosis 
screening in men have failed, as have most 
osteoporosis interventions in women.  

5 The contribution of each author should be 
provided. 

Thank you for this suggestion, we have updated the 
authorship section to include contributions.  

6 
I am not aware of  any publications that were not 
identified through the literature search. All the 
papers that I know on the subject are included. 

Acknowledged 

6 

See email for comments a paper that is listed 
incorrectly in PubMed. First author for reference 
#50 is listed as Steuart Richards J. The correct 
name should be Richards JS as in reference #53 - 
See attachment 

Thank you for bringing this indexing error to our 
attention. We have made the changes in our citation 
manager and corrected the name as referenced in our 
f igures and text. 
 
 

7 

The authors have performed a comprehensive and 
clearly articulated review addressing the three 
clinical questions pertaining to osteoporosis and 
f racture risk identification tools in men and in 
Veterans, as well as interventions that increase 
screening/primary prevention of osteoporosis. My 
comments are summarized below. 

Thank you. 

7 

1. For Key Question 1: I realize the focus of this 
question is on tools and does not include risk 
factors. It seems confusing to apply FRAX to those 
with ADT as existing guidelines recommend DXA 
screening to be obtained in people on chronic 
ADT, as this is an established risk factor for 
osteoporosis by DXA and fragility fracture, similar 
to chronic steroids. In this case, the ADT alone, 
would be the risk factor prioritizing the patient for 
DXA. The FRAX would be applied after DXA result 
is obtained to help determine treatment indication. 
Is the goal of key question 1 and 2 to identify the 
evidence for clinical risk tools and/or risk factors 

Thank you for this clarification. The purpose of KQ 1 and 
2 was to determine how best to identify those at the 
highest risk for fracture (which includes patients with 
osteoporosis).  



Screening for Male Osteoporosis Evidence Synthesis Program 

210 

that identify patients at highest risk of osteoporosis 
or major f racture in order to facilitate prioritization 
of  screening with DXA? Or treatment without 
DXA? Or both?  

7 

2. The paragraph on page 30 describing the 
Williams, et. al. study lists the risk factors for VA-
FARA incorrectly. The factors listed are those for 
e-FRAX. The risk factors for VA-FARA include 
prior f racture, age>80, underweight, malnutrition, 
opioid exposure, proton-pump inhibitor use, 
depression diagnosis, stroke, seizure disorder, 
alcohol abuse disorder, fall risk, and clinic visits in 
prior year (Osteoporos Int (2012) 23:1017–1027). 
Technically, the VA-FARA and FRAX tools do 
identify those with prior fracture and are designed 
to predict fracture risk over osteoporosis by DXA, 
and the OST does not include prior fracture and is 
more useful for predicting osteoporosis by DXA 
scan. 

Thank you, we have corrected this in the text. 

7 

3. For Key Question 3: The authors limited studies 
to randomized, non-randomized, controlled before-
af ter, and interrupted time-series studies to reduce 
problems with study quality, publication bias and 
risk for confounding. However, it is possible that 
some observational studies might be more directly 
applicable to the population of interest and may 
ref lect a more real-life setting than RCTs. Have the 
authors considered including some observational 
studies for Key Question 3? An observational 
cohort study published in the Journal of Primary 
Care & Community Health 2017, Vol. 8(3) 135–
140 saw significantly increased rates of DXA 
screening in US Veterans through a systems 
redesign approach utilizing a bone health team 
telephone clinic dedicated to screening and 
managing Veterans in primary care panels. 

We appreciate this comment and affirm the value of 
other study designs. As in all systematic reviews, we 
make methodological choices to balance rigor, 
responsiveness to questions of interest, and feasibility to 
complete the review. Thus, we constrained eligibility for 
KQ 3 to studies designs best suited to assess the 
ef fectiveness of system-level interventions as outlined by 
the Cochrane Effective Practice and Organization of 
Care (EPOC) Group.  
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APPENDIX G. TOOLS 
Please refer to the main report’s reference list for citations in this Appendix. 

Tool Components Number of 
Studies 

FRAX (with and 
without 
variation) 

• Age 
• Sex 
• Weight 
• Height 
• Previous fracture 
• Parental history of hip fracture 
• Smoking status 
• Glucocorticoid use 
• Rheumatoid arthritis 
• Secondary osteoporosis 
• ≥3 units of  alcohol per day 
• Femoral neck BMD 

1925,27-43,48 

OST 
 
 
 
 
 
OSTA 

• Weight 
• Age 

Test if  score < 2 
0.2× (body weight in kilograms−age in years), truncate 
to yield an integer 

 
• Test if  score < 2 
• 0.2×body weight in kilograms (truncate to yield an 

integer)−0.2× age in years (truncate to yield an 
integer) 

828,29,50-54,56  
 
 
 
 
 
250,55 

QFracture 
(2009) 

• Age at study entry  
• Body mass index  
• Smoking status (non-smoker, ex-smoker, light smoker 

(<10 cigarettes/day), moderate smoker (10-19 
cigarettes/day), heavy smoker (≥20 cigarettes/day)  

• Parental history of osteoporosis or hip fracture in a first 
degree relative (binary variable; yes/no) 

• Cardiovascular disease (binary variable; yes/no) 
• Alcohol intake (none, trivial (<1 unit/day), light (1-2 

units/day), medium (3-6 units/day), heavy (7-9 
units/day), very heavy (>9 units/day) 

• Rheumatoid arthritis (binary variable; yes/no) 
• Type 2 diabetes (binary variable; yes/no) 
• Asthma (binary variable; yes/no) 
• History of falls (binary variable; yes/no) 
• Chronic liver disease (binary variable; yes/no) 
• Gastrointestinal conditions likely to result in 

malabsorption (that is, Crohn’s disease, ulcerative 

530,32,40,57,58 
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Tool Components Number of 
Studies 

colitis, celiac disease, steatorrhoea, blind loop 
syndrome) at baseline (binary variable; yes/no) 

• Other endocrine conditions (thyrotoxicosis, primary or 
secondary hyperparathyroidism, Cushing’s syndrome) 
at baseline (binary variable; yes/no) 

• At least two prescriptions for systemic corticosteroids 
in the six months preceding baseline (binary variable; 
yes/no) 

• At least two prescriptions for tricyclic antidepressants 
in the six months preceding baseline (binary variable; 
yes/no) 

• At least two prescriptions for hormone replacement 
therapy (in women) in the six months preceding 
baseline (binary variable; yes/no)  

• Menopausal symptoms in women (binary variable; 
yes/no) 

QFracture 
(updated 2016) 

• Age 
• Sex 
• Ethnicity 
• Smoking status (non smoker, ex smoker, light, 

moderate, heavy) 
• Alcohol use 
• Type 1 or Type 2 diabetes 
• Parental history of hip fracture/osteoporosis 
• Nursing or care home residence 
• History of prior osteoporotic (wrist, spine, hip, or 

shoulder) fracture 
• History of falls 
• Dementia 
• Cancer 
• Asthma or COPD 
• Cardiovascular disease 
• Chronic liver disease 
• Chronic kidney disease 
• Parkinson's disease 
• Rheumatoid arthritis or systemic lupus erythematosis 

(SLE) 
• Gastrointestinal malabsorption (including Crohns 

disease, ulcerative colitis, celiac disease, 
steatorrhoea, blind loop syndrome) 

• Epilepsy or use of anticonvulsants 
• Use of  antidepressants (at least 2 scripts in last 6 

months) 
• Use of  corticosteroids (at least 2 scripts in last 6 

months) 
• Body mass index 

157 
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Tool Components Number of 
Studies 

Additional factors are used for women only: 
• Use of  oestrogen only Hormone Replacement 

Therapy 
Endocrine problems (thyrotoxicosis, primary or 
secondary hyperparathyroidism, Cushings syndrome) 

MORES • Age 
• COPD 
• Weight 

427,59-61 

Garvan • Age 
• Bone mineral density 
• Body weight 
• A history of prior fracture after the age of 50 
• Any falls during the past 12 months 

330,40,43} 

FRA-HS • BMI 
• Sex  
• Age 
• Long-term use of corticosteroids (At least 180 DDD 

within the year preceding the index date) 
• alcohol abuse (ie, >40 and >20 g daily for men and 

women, respectively) or alcohol-related diseases 
• current smoking 
• Rheumatoid arthritis 
• history of osteoporotic fractures 
• other causes of secondary osteoporosis 

164 

Korean 
Fracture Risk 
Score (KFRS) 

• Age 
• BMI 
• history of recent fragility fracture 
• regular exercise (Weekly exercise of one or more 

times) 
• high alcohol intake (Five or more units for men, three 

or more units for women) 
• current smoking status 
• recent use of oral glucocorticoid 
• history of rheumatoid arthritis 
• use of  medication or disease causing a low BMD 

168 

KORAM-M: 
Model 1 (age 
and body 
weight) 

• Age 
• Weight 

(age in years/10)×(-3)+(weight in kilograms/ 10)×8] 

155 

KORAM-M: 
Model 2 (age, 
weight, and 
exercise) 

• Age 
• Weight  
• Health behavior 

 

155 
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Tool Components Number of 
Studies 

[(age in years/10)×(-3)+(weight in kilograms/ 10)×8+(if 
no regular exercise)×(-2)] 

KORAM-M: 
Model 3 (age, 
weight, 
exercise, 
vitamin D, and 
ALP) 

• Age 
• Weight 
• Exercise 
• Blood tests(Vitamin D & ALP) 

[(age in years/10)×(-3)+(weight in kilograms/ 10)×8+(if 
no regular exercise)×(-2)+(if low vitamin D)× (-2)+(if 
elevated ALP)×(-6)] 

155 

FRC • Age  
• Sex 
• Race/ethnicity 
• BMI 
• BMD 
• Smoking, current  
• Alcohol >3 units/day Glucocorticoid exposure 

Fracture af ter age 45 y  
• Parent with hip f racture Rheumatoid arthritis 

Secondary cause of bone loss 
 

Specific patient characteristics (body mass index [BMI], 
history of fracture, parental history of hip fracture, smoking 
and alcohol consumption, use of corticosteroids, prevalence 
of  rheumatoid arthritis, and secondary osteoporosis) are 
compared with the base population and relative risks are 
applied to factors that differ between the individual patient 
and the base population. Race/ethnicity offsets are based 
on published fracture risk ratios relative to Caucasian. Data 
on age, gender, race, and BMI are required. 

166 

Model 1: low 
body weight 
and age >65 

• Low body weight  
• Age of >65 yr 

152 

Model 3: OST 
+ low body 
weight and age 
>65 

• Low body weight  
• Age of >65 yr  
• OST score, per 1 unit increase 

152 

FRAX-A • Age 
• Sex  
• Prior f racture 
• COPD diagnosis (smoking proxy) 
• Prolonged glucocorticoid use 
• Rheumatoid arthritis diagnosis 
• Secondary osteoporosis 
• Alcohol/substance abuse (high alcohol use proxy) 

141 
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Tool Components Number of 
Studies 

FRAX-A+ • Age 
• Sex  
• Prior f racture 
• COPD diagnosis (smoking proxy) 
• Prolonged glucocorticoid use 
• Rheumatoid arthritis diagnosis 
• Secondary osteoporosis 
• Alcohol/substance abuse (high alcohol use proxy) 
• Aggregated Diagnostic Groups score 
• Number of hospitalizations, three years prior to BMD 

test 
• Depression diagnosis 
• Dementia diagnosis 

141 

Model II: 
age+baseline 
weight+prior 
f racture+fall 

• Age 
• Baseline weight 
• Prior f racture 
• Fall 

163 

e-FRAX • Prior f racture  
• Age ≥ 80 years  
• Normal or underweight versus overweight  
• Malnutritive disorder 
• Opioid exposure 
• Proton-pump inhibitor (PPI) use 
• Depression diagnosis 
• Stroke  
• Smoking  
• Seizure disorder 
• Alcohol abuse disorder 
• 6–12 clinic visits in prior year versus 5 or fewer  
• 13+ clinic visits in prior year versus 5 or fewer  
• Fall risk 

128 

VA-FARA • Age 
• Sex 
• BMI 
• Previous fracture 
• History of parental hip fracture 
• Current smoking 
• Glucocorticoids 
• Rheumatoid arthritis 
• Alcohol use 
• BMD (optional) 

128 
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Tool Components Number of 
Studies 

“Modified 
FRAX” (without 
BMD) 

• Age 
• Race/ethnicity limited to categories utilized in FRAX 

(white, black, Asian, Hispanic) 
• Weight (kg) 
• Height (cm2) 
• History of previous fragility fracture 
• Ever glucocorticoid use 
• Rheumatoid arthritis 
• Alcohol use 

126 

Mscore • Age 
• Weight 
• Gastrectomy 
• Emphysema 
• Prior f ractures 

 
[2 x (patient age in decades) - (weight in lb/10) + 4 if 
gastrectomy, + 4 if emphysema, + 3 if two or more prior 
f ractures + 14] 

167 

Weight-based 
calculation 

Weight 151 

BMI-based 
calculation 

Weight in kilograms divided by height in meters squared 151 

 


	APPENDIX A. SEARCH STRATEGIES
	Database: MEDLINE (via PubMed) Search Update
	Database: EMBASE (via Elsevier)
	Database: CINAHL (via EBSCO)
	KEY QUESTION 2
	Database: MEDLINE (via PubMed)
	MEDLINE (via PubMed) Search update
	Database: EMBASE (via Elsevier)
	Database:  CINAHL (via EBSCO)

	KEY QUESTION 3
	Database: MEDLINE (via PubMed)
	MEDLINE (via PubMed) Search update
	Database: EMBASE (via Elsevier)
	Database: CINAHL Complete (via EBSCO)


	APPENDIX B. KQ 1 AND KQ 2 STUDY CHARACTERISTICS TABLE 
	APPENDIX C. KQ 3 STUDY CHARACTERISTICS TABLE
	APPENDIX D. KQ 1 AND KQ 2 EXCLUDED STUDIES
	REFERENCES TO APPENDIX D

	APPENDIX E. KQ 3 EXCLUDED STUDIES
	REFERENCES TO APPENDIX E

	APPENDIX F. PEER REVIEW COMMENTS
	APPENDIX G. TOOLS

	Button1: 
	Button2: 
	Button3: 


