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Topic Brief: Effectiveness of Surveillance Measures 

for Early Detection and Interventions to Prevent 
Breast Cancer-Related Lymphedema 

 
Date: Oct 2318, 2019 
Nomination Number: 862 
 
Purpose: This document summarizes the information addressing a nomination submitted on 
June 6, 2019 through the Effective Health Care Website. This information was used to inform 
the Evidence-based Practice Center (EPC) Program decisions about whether to produce an 
evidence report on the topic, and if so, what type of evidence report would be most suitable.  
 
Issue: Breast cancer survivors’ rate recurrence of their cancer as their number one concern, 
but their second concern is developing chronic lymphedema. Breast cancer guidelines require 
clinicians to monitor for lymphedema, but there are no summaries of the evidence 
recognizing importance of early detection of breast cancer-related lymphedema (BCRL) and 
recommended diagnostic tools for the early detection of BCRL. Payers are not covering 
technologies such as bioimpedance and have questioned the importance of t h e  e a r l y  
detection of BCRL. As a result, patients are not being surveilled to detect early BCRLcausing 
delayed treatment. As lymphedema progresses treatment becomes less effective, more 
complex and costly. 

 
Program Decision: 
Topic meets all criteria but was not selected for a systematic review because the literature base 
was very small and there are a number of ongoing studies. Based on that it seemed premature to 
systematically review the literature at this time.   No further activity on this nomination will be 
undertaken by the Effective Health Care (EHC) Program. 
 
Key findings  

• This nomination meets all selection criteria.  
• We found one systematic review and estimate 57 primary studies about BCRL 

detection and intervention. We considered the one systematic review partially 
duplicative with a portion (i.e. invasive, surgical interventions) with key question #3. 
However, it did not address non-surgical interventions to prevent progression of 
BCRL.  

____________________________________________________________ 

Background  
 
In 2016, 245,299 new cases of female breast cancer were reported, and 41,487 women died of 
Female Breast Cancer in the United States.1 Clinical and pathological features influence 
prognosis and treatment.2 
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Standard treatment options for early, localized, or operable breast cancer may include the 
following:3  

• Surgery: either breast-conserving (lumpectomy and sentinel lymph node (SLN) biopsy) or 
modified radical mastectomy, either with or without axillary lymph node dissection for positive 
SLNs. 

• Postoperative radiation therapy: regional or whole-breast 
• Postoperative systemic therapy including tamoxifen, aromatase inhibitor therapy, ovarian 

function suppression and chemotherapy 
 
Breast cancer-related lymphedema (BCRL) is an adverse effect of breast cancer treatment that 
results from disruption to the lymphatic system with impairment of drainage of lymph fluid and 
accumulation in the extracellular space. This results in swelling in the breast, trunk or upper 
extremity after breast cancer treatment. Lymphedema in limbs in general is graded on a three-
stage scale from I to III based on physical characteristics of the limb. Functional severity 
assessment is based on volume differences with minimal (>5-10 to <20% increase), moderate 
(20 to 40% increase) or severe (>40% increase).4  It has been reported to occur within days and 
up to 30 years after treatment for breast cancer.[11] Eighty percent of patients experience onset 
within 3 years of surgery; the remainder develop edema at a rate of 1% per year.[12] The overall 
incidence of arm lymphedema can range from 8% to 56% at 2 years post-surgery.[10] 
 
Single-modality treatment of the axilla (surgery or radiation) is associated with a low incidence 
of BCRL. Women at higher risk of BCRL are those who receive both axillary node dissection 
and radiation therapy; partial and total mastectomy with axillary node sampling/dissection. Other 
risk factors for BCRL include lack of breast reconstruction surgery, high body mass index and 
greater number of positive lymph nodes.5 
 
Lymphedema remains a major quality-of-life concern for breast cancer patients. Breast cancer 
survivors with arm lymphedema have been found to be more disabled, experience a poorer 
quality of life, and have more psychological distress than do survivors without lymphedema.6, 7 
In addition, women reporting swelling have reported significantly lower quality of life with 
multiple functional assessments.8 Lymphedema was shown to be the strongest risk factor for 
chronic pain in breast cancer survivors.9 
 
It is important to diagnose and treat BCRL when it is mild because it can lead to preventable 
severe, debilitating lymphedema. Women with mild BCRL are more than three times as likely to 
develop severe BCRL than are women with no BCRL.10  However, it is uncertain whether 
diagnosis of early lymphedema and subsequent treatment improves outcomes. 
 
The wide variety of methods described in the literature for evaluating limb volume for BCR, and 
lack of standardization makes it difficult for the clinician to assess the at-risk limb. Options 
include water displacement, tape measurement, infrared scanning, and bioelectrical impedance 
spectroscopy (BIS).11 Each test has unique diagnostic properties as well as variation in expense 
of equipment, administration time, training and space requirements. In 2016 the International 
Society of Lymphology issued general guidance on the detection and treatment of peripheral 
lymphedema, but does not make recommendations on preferred detection methods or 
surveillance and early detection of BCRL.4 No U.S. medical specialty society has guidance on 
BCRL surveillance including when and how often to screen, the mode of measurement and 
interventions for prevention of progression. As a result, major variations in practice exist notably 
between academic centers as well as professions. 
 

https://www.cancer.gov/about-cancer/treatment/side-effects/lymphedema/lymphedema-hp-pdq#cit/section_1.11
https://www.cancer.gov/about-cancer/treatment/side-effects/lymphedema/lymphedema-hp-pdq#cit/section_1.12
https://www.cancer.gov/about-cancer/treatment/side-effects/lymphedema/lymphedema-hp-pdq#cit/section_1.10
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Practice variation also exists in the initiation and chosen modality of treatment of BCRL. Non-
invasive approaches include compression therapy, manual lymphatic drainage and complex 
decongestive therapy. Invasive approaches include liposuction, lymphatic bypass and lymph 
node transfer. In general, evidence suggests non-invasive approaches for earlier stage LE and 
invasive approaches for later stage. Again, no U.S. medical specialty society has issued guidance 
on the timing and preferred treatment modality for BCRL. 
 
 
Nomination Summary  
 
The nomination was submitted by ImpediMed, a manufacturer of a bioimpedance spectroscopy 
(BIS) device (L-DexTM U400). It focused on the diagnostic accuracy of various methods to 
detect subclinical LE in breast cancer survivors, and the importance of detection and intervention 
at the subclinical phase to prevent clinical LE and its sequelae. 
 
The author developed three draft key questions and PICOTS based on the nomination and 
discussions with the nominator. These were refined with input from two radiation oncologists 
from the NCI and Massachusetts General Hospital. We expanded the focus on diagnostic 
methods to include perometry, circumferential measurements and volume displacement 
compared to each other or other methods. The term subclinical lymphedema was rarely found in 
the literature and no consensus definition was identified. We revised the focus of the topic to the 
surveillance and early detection, and interventions to prevent progression of BCRL. 
 
A systematic review would be highly impactful and valuable: the American Society of Breast 
Surgeons is planning to develop guidance to address known practice variation through either a 
future guideline or practice statement.  
 
 
Scope  
 

1. What is the diagnostic accuracy of bioimpedance spectroscopy (BIS) and perometry 
compared to other techniques for the surveillance and detection of breast cancer related 
lymphedema (BCRL) in women after treatment for invasive breast cancer? 

a. Does the effectiveness vary by clinical factors such as stage of cancer; tumor 
pathology; or type of surgical, chemotherapy, oral adjuvant therapy and radiation 
treatment received? 

b. Does the effectiveness vary by patient characteristics such as age, race/ethnicity, 
other associated co-morbidities, (e.g. venous insufficiency) and body mass index? 
 

2. Does the surveillance and early detection of BCRL in women with breast cancer prevent 
progression to advanced (moderate or severe) BCRL and improve patient-centered 
outcomes? 

a. Does the effectiveness vary by factors such as stage of cancer; tumor pathology; 
or type of surgical, chemotherapy, oral adjuvant therapy and radiation treatment 
received? 

b. Does the effectiveness vary by patient characteristics such as age, race/ethnicity, 
and body mass index? 
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3. What is the effectiveness of interventions to prevent the occurrence or progression of 

BCRL? 
a. Does the effectiveness vary by factors such as stage of cancer; tumor pathology; 

or type of surgical, chemotherapy, oral adjuvant therapy and radiation treatment 
received? 

b. Does the effectiveness vary by patient characteristics such as age, race/ethnicity, 
and body mass index? 

 
Table 1. Questions and PICOTS (population, intervention, comparator, outcome, timing and setting)  

Questions 1. Diagnostic accuracy 
bioimpedance spectroscopy 
(BIS) and perometry  

2. Surveillance and early 
detection of BCRL to prevent 
progression to advanced 
lymphedema 

3. Interventions to prevent 
the occurrence or 
progression of mild to 
advanced BCRL 

Population Woment with invasive breast cancer 
after cancer treatment 

(a) Subgroups: cancer stage, 
tumor pathology, type of 
treatment (surgical, 
chemotherapy, radiation 
treatment) 

(b) Subgroups age, 
race/ethnicity, BMI 

Women with invasive breast cancer 
after cancer treatment 

(a) Subgroups: cancer stage, 
tumor pathology, type of 
treatment (surgical, 
chemotherapy, radiation 
treatment) 

(b) Subgroups age, 
race/ethnicity, BMI  

Women with invasive breast 
cancer and mild BCRL 

(a) Subgroups: cancer stage, 
tumor pathology, type of 
treatment (surgical, 
chemotherapy, radiation 
treatment) 

(b) Subgroups age, 
race/ethnicity, BMI  

Interventions Bioimpedance spectroscopy (BIS), 
perometry 

Early detection of BCRL Compression sleeves 
Complex decongestive 
physiotherapy 
Other treatments to prevent 
progression 

Comparators Other techniques including 
circumferential measurement, and 
volume displacement 

Usual care Usual care  
Other active treatment 

Outcomes breast cancer related lymphedema 
(sensitivity, specificity, etc) 

BCRL 
Symptoms of lymphedema - arm 
pain/heaviness 
Upper extremity function 
Quality of life 
Harms of treatment 

Severe BCRL 
Symptoms of lymphedema - arm 
pain/heaviness 
Upper extremity function 
Quality of life 
Harms of treatment 

Timing No exclusions No exclusions No exclusions 
Setting No exclusions No exclusions No exclusions 
    

Abbreviations: BCRL=breast cancer-related lymphedema; BMI=body mass index 
 
Assessment Methods  
See Appendix A.  
 
Summary of Literature Findings  
 
We found one systematic review and estimate 57 primary studies about BCRL 42 on detection, 8 
on prevention and 7 on intervention. We considered the one systematic review partially 
duplicative with a portion (i.e. invasive, surgical interventions) with key question #3. However, it 
did not address non-surgical interventions to prevent progression of BCRL. The studies assessed 
different interventions for the diagnosis, detection and intervention of BCRL. 
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Table 2. Literature identified for each Question  
 

Question Systematic reviews (9/2015-9/2018) Primary studies (9/2014-8/2019) 
Question 1: 
Diagnostic 
accuracy 
bioimpedance 
spectroscopy 
(BIS) and 
perometry 
 

Total: 0 
 

Total: 42 
• RCT: 112 
• Controlled, pre-post: 4113-52 

 
Clinicaltrials.gov: 0  

Question 2: 
Surveillance and 
early detection of 
BCRL to prevent 
progression to 
advanced 
lymphedema 

Total: 0 
 

Total: 8 
• RCT: 112 
• Controlled, pre-post: 75, 25, 53-57 

 
Clinicaltrials.gov: 9 

• Recruiting: 5 
• Complete: 2 
• Active: 2 

Question 3: 
Interventions to 
prevent 
occurrence or 
progression of 
BCRL 

Total: 1 
• Cochrane: 158 
• AHRQ: 0 

 

Total: 6 
• RCT: 459-62 

Controlled, pre-post: 263, 64 
Clinicaltrials.gov: 24 

• Recruiting: 15 
• Complete: 4 
• Active: 5 

Abbreviations: AHRQ=Agency for Healthcare Research and Quality; BCRL=breast-cancer related 
RCT=randomized controlled trial 
 
See Appendix B for detailed assessments of all EPC selection criteria.  
 
Summary of Selection Criteria Assessment 
 
This nomination meets all selection criteria. We found one systematic review and estimate 57 
primary studies about BCRL 43 on detection, 8 on prevention and 6 on intervention. We 
considered the one systematic review partially duplicative with a portion (i.e. invasive, surgical 
interventions) with key question #3. However, it did not address non-surgical interventions to 
prevent progression of BCRL.  
 
A new systematic review that synthesizes the evidence base could potentially address the 
practice variations in this field and provide clinicians updated findings that could address clinical 
uncertainty and better inform decision-making. A systematic review would be highly impactful 
and valuable: the American Society of Breast Surgeons is planning to develop guidance to 
address known practice variation through either a future guideline or practice statement.  
 
Please see Appendix B for detailed assessments of individual EPC Program selection criteria.  
 
Related Resources  
 
We identified additional information in the course of our assessment that might be useful.  
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We identified two out of date systematic reviews that relate to the key questions. Sierla et al 
published a systematic review in 2018 on how changes in upper body LE are assessed that was 
relevant to KQ #1 and 2.65 The review included 55 studies from a literature search period from 
2000 to March 2016. Shah et al published a systematic review in 2016 on the impact of early 
detection and intervention of BCRL that was relevant to KQ#3.66 The review included 13 studies 
from a literature search period from 1992 to March 2015. We replicated the literature search 
strategies from each review beginning in 2016. 
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Appendix A: Methods  

We assessed nomination for priority for a systematic review or other AHRQ Effective Health 
Care report with a hierarchical process using established selection criteria. Assessment of each 
criteria determined the need to evaluate the next one. See Appendix B for detailed description of 
the criteria.  
 
Appropriateness and Importance 
We assessed the nomination for appropriateness and importance.  
 
Desirability of New Review/Absence of Duplication 
We searched for high-quality, completed or in-process evidence reviews published in the last 
three years prior to August 7, 2019 on the questions of the nomination from these sources: 

• AHRQ: Evidence reports and technology assessments  
o AHRQ Evidence Reports https://www.ahrq.gov/research/findings/evidence-

based-reports/index.html 
o EHC Program https://effectivehealthcare.ahrq.gov/ 
o AHRQ Technology Assessment Program 

https://www.ahrq.gov/research/findings/ta/index.html  
• US Department of Veterans Affairs Products  publications  

o Evidence Synthesis Program https://www.hsrd.research.va.gov/publications/esp/ 
o VA/Department of Defense Evidence-Based Clinical Practice Guideline Program 

https://www.healthquality.va.gov/ 
• Cochrane Systematic Reviews https://www.cochranelibrary.com/ 
• PROSPERO Database (international prospective register of systematic reviews and 

protocols) http://www.crd.york.ac.uk/prospero/   
• PubMed https://www.ncbi.nlm.nih.gov/pubmed/   
• Epistemonikos https://www.epistemonikos.org/ 
• Health System Evidence https://www.healthsystemsevidence.org/ 
• PDQ Evidence https://www.pdq-evidence.org/ 

 
Impact of a New Evidence Review  
The impact of a new evidence review was qualitatively assessed by analyzing the current 
standard of care, the existence of potential knowledge gaps, and practice variation. We 
considered whether it was possible for this review to influence the current state of practice 
through various dissemination pathways (practice recommendation, clinical guidelines, etc.). 
 
Feasibility of New Evidence Review  
We conducted a limited literature search in PubMed for the last five years on August 6, 2019. 
We conducted two additional limited literature searches in PubMed starting in 2016 that 
replicated relevant but search strategies that ended in 2015 and were published in two prior 
systematic reviews. We reviewed all studies identified titles and abstracts for inclusion. We 
classified identified studies by question and study design to estimate the size and scope of a 
potential evidence review. 
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Search strategy 
 
Duplication 
("Breast Cancer Lymphedema"[Mesh]) AND systematic[sb] 
 
Feasibility on Aug 7, 2019 
 

I. "Breast Cancer Lymphedema"[Mesh] 
 

II. Feasibility Key Question #1 
 
("lymphoedema"[All Fields] OR "lymphedema"[MeSH Terms] OR "lymphedema"[All Fields]) 
AND ((volume[tiab] OR volume'[tiab] OR volume''[tiab] OR volume's[tiab] OR volume0[tiab] 
OR volume1[tiab] OR volume129[tiab] OR volume2[tiab] OR volume30cm[tiab] OR 
volume40[tiab] OR volume5[tiab] OR volume50[tiab] OR volume75[tiab] OR volumea[tiab] OR 
volumeadc[tiab] OR volumeadjusted[tiab] OR volumeal[tiab] OR volumeand[tiab] OR 
volumeaveraged[tiab] OR volumec[tiab] OR volumecalculated[tiab] OR volumecel[tiab] OR 
volumecenter[tiab] OR volumechange[tiab] OR volumechange'[tiab] OR volumecorrected[tiab] 
OR volumect[tiab] OR volumecycling[tiab] OR volumed[tiab] OR volumedbr[tiab] OR 
volumedecreased[tiab] OR volumedependent[tiab] OR volumedoubling[tiab] OR volumeds[tiab] 
OR volumedwi[tiab] OR volumee[tiab] OR volumeestimation[tiab] OR volumeexpansion[tiab] 
OR volumeffm[tiab] OR volumeflux[tiab] OR volumegraph[tiab] OR volumegraphscope[tiab] 
OR volumehif1a[tiab] OR volumehomeostasis[tiab] OR volumehypoperfusion[tiab] OR 
volumei[tiab] OR volumeicg[tiab] OR volumein[tiab] OR volumeincrease[tiab] OR 
volumeis[tiab] OR volumej[tiab] OR volumelc[tiab] OR volumeleft[tiab] OR volumeless[tiab] 
OR volumelike[tiab] OR volumeload[tiab] OR volumem[tiab] OR volumematched[tiab] OR 
volumemaxhe[tiab] OR volumemcvr[tiab] OR volumemeta[tiab] OR volumemetric[tiab] OR 
volumeml[tiab] OR volumempv[tiab] OR volumemri[tiab] OR volumen[tiab] OR 
volumene[tiab] OR volumenes[tiab] OR volumenie[tiab] OR volumenmethode[tiab] OR 
volumenometer[tiab] OR volumenometric[tiab] OR volumenometry[tiab] OR 
volumenormalizedat[tiab] OR volumenormalizedfrom[tiab] OR 
volumenormalizedsignificantly[tiab] OR volumens[tiab] OR volumentherapie[tiab] OR 
volumentomografie[tiab] OR volumentomographie[tiab] OR volumentric[tiab] OR 
volumentrical[tiab] OR volumentry[tiab] OR volumepios[tiab] OR volumeplan[tiab] OR 
volumepressure[tiab] OR volumepressurized[tiab] OR volumepro[tiab] OR volumeprostate[tiab] 
OR volumer[tiab] OR volumerad[tiab] OR volumerad's[tiab] OR volumeradtrade[tiab] OR 
volumereceptors[tiab] OR volumerecurrence[tiab] OR volumereduction[tiab] OR 
volumeregulated[tiab] OR volumerendering[tiab] OR volumerepresented[tiab] OR 
volumeric[tiab] OR volumeright[tiab] OR volumern[tiab] OR volumert[tiab] OR 
volumertric[tiab] OR volumerty[tiab] OR volumes[tiab] OR volumes'[tiab] OR volumesand[tiab] 
OR volumeseries[tiab] OR volumeshare[tiab] OR volumeshare4[tiab] OR volumeskfs[tiab] OR 
volumesof[tiab] OR volumespect[tiab] OR volumesrs[tiab] OR volumesstretching[tiab] OR 
volumest[tiab] OR volumesubstitutes[tiab] OR volumeswas[tiab] OR volumeswe[tiab] OR 
volumeswin[tiab] OR volumet[tiab] OR volumeter[tiab] OR volumeter'[tiab] OR 
volumeters[tiab] OR volumethe[tiab] OR volumetherapy[tiab] OR volumetic[tiab] OR 
volumetidal[tiab] OR volumetmax[tiab] OR volumetransition[tiab] OR 
volumetransplantationcenter[tiab] OR volumetric[tiab] OR volumetric'[tiab] OR 
volumetrica[tiab] OR volumetrical[tiab] OR volumetricall[tiab] OR volumetrically[tiab] OR 
volumetricas[tiab] OR volumetricmass[tiab] OR volumetrics[tiab] OR volumetricyields[tiab] OR 
volumetries[tiab] OR volumetrique[tiab] OR volumetrix[tiab] OR volumetrized[tiab] OR 



A-3 
 

volumetrl[tiab] OR volumetron[tiab] OR volumetry[tiab] OR volumetry'[tiab] OR 
volumety[tiab] OR volumeusing[tiab] OR volumeview[tiab] OR volumeviewtm[tiab] OR 
volumeviewtrade[tiab] OR volumew[tiab] OR volumewas[tiab] OR volumewater[tiab] OR 
volumewere[tiab] OR volumewise[tiab] OR volumex[tiab] OR volumex100[tiab] OR 
volumexact[tiab] OR volumexconcentration[tiab] OR volumexcopper[tiab] OR 
volumexdensity[tiab] OR volumexdose[tiab] OR volumexeluting[tiab] OR 
volumexglomerular[tiab] OR volumexheart[tiab] OR volumexminute[tiab] OR 
volumexurine[tiab] OR volumezoom[tiab]) OR measurement[tiab] OR circumference[tiab]) 
AND Validation Studies[pt] OR Comparative Study[pt] OR "psychometrics"[MeSH] OR 
(psychometrc[tiab] OR psychometri[tiab] OR psychometric[tiab] OR psychometric'[tiab] OR 
psychometrica[tiab] OR psychometrical[tiab] OR psychometrically[tiab] OR 
psychometrically'[tiab] OR psychometricallydefined[tiab] OR psychometrican[tiab] OR 
psychometricevaluation[tiab] OR psychometrician[tiab] OR psychometricians[tiab] OR 
psychometricians'[tiab] OR psychometricly[tiab] OR psychometricproperties[tiab] OR 
psychometrics[tiab] OR psychometrics'[tiab] OR psychometrie[tiab] OR psychometries[tiab] OR 
psychometrika[tiab] OR psychometrika's[tiab] OR psychometrique[tiab] OR 
psychometriques[tiab] OR psychometris[tiab] OR psychometrische[tiab] OR psychometrist[tiab] 
OR psychometrists[tiab] OR psychometry[tiab] OR psychometry's[tiab]) OR (clinimetria[tw] 
OR clinimetric[tw] OR clinimetric'[tw] OR clinimetrical[tw] OR clinimetrically[tw] OR 
clinimetrically'[tw] OR clinimetricas[tw] OR clinimetrician[tw] OR clinimetrics[tw] OR 
clinimetrics'[tw] OR clinimetrie[tw] OR clinimetry[tw]) OR (clinometric[tw] OR 
clinometrically[tw] OR clinometrics[tw] OR clinometry[tw]) OR "outcome assessment (health 
care)"[MeSH] OR outcome assessment[tiab] OR (outcome measure[tw] OR outcome 
measured[tw] OR outcome measurement[tw] OR outcome measurements[tw] OR outcome 
measurers[tw] OR outcome measures[tw] OR outcome measuresnumber[tw] OR outcome 
measureswe[tw]) OR "observer variation"[MeSH] OR observer variation[tiab] OR "Health 
Status Indicators"[MeSH] OR "reproducibility of results"[MeSH] OR (reproducib[tiab] OR 
reproducibel[tiab] OR reproducibele[tiab] OR reproducibile[tiab] OR reproducibilidad[tiab] OR 
reproducibilility[tiab] OR reproducibilily[tiab] OR reproducibilites[tiab] OR 
reproducibilities[tiab] OR reproducibilitiy[tiab] OR reproducibility[tiab] OR 
reproducibility'[tiab] OR reproducibility's[tiab] OR reproducibility2020[tiab] OR 
reproducibilityand[tiab] OR reproducibilityoptimization[tiab] OR reproducibilityoptimized[tiab] 
OR reproducibiliy[tiab] OR reproducibilties[tiab] OR reproducibiltiy[tiab] OR 
reproducibilty[tiab] OR reproducibily[tiab] OR reproducibitilty[tiab] OR reproducibity[tiab] OR 
reproducible[tiab] OR reproducible'[tiab] OR reproducibleagrobacterium[tiab] OR 
reproduciblebinocular[tiab] OR reproducibleble[tiab] OR reproducibles[tiab] OR 
reproduciblilty[tiab] OR reproduciblities[tiab] OR reproduciblity[tiab] OR reproducibly[tiab] OR 
reproduciblyby[tiab] OR reproducibrhty[tiab]) OR "discriminant analysis"[MeSH] OR 
(reliab[tiab] OR reliabaly[tiab] OR reliabe[tiab] OR reliabel[tiab] OR reliabely[tiab] OR 
reliabiities[tiab] OR reliabiity[tiab] OR reliabil[tiab] OR reliabile[tiab] OR reliabiligy[tiab] OR 
reliabiliity[tiab] OR reliabililty[tiab] OR reliabilism[tiab] OR reliabilist[tiab] OR reliabilists[tiab] 
OR reliabilit[tiab] OR reliabilitat[tiab] OR reliabilites[tiab] OR reliabilities[tiab] OR 
reliabilitiy[tiab] OR reliability[tiab] OR reliability'[tiab] OR reliability's[tiab] OR 
reliability0[tiab] OR reliabilityand[tiab] OR reliabilityat[tiab] OR reliabilityobjective[tiab] OR 
reliabilityof[tiab] OR reliabiliy[tiab] OR reliabillty[tiab] OR reliabiltiy[tiab] OR reliabilty[tiab] 
OR reliabily[tiab] OR reliabitlity[tiab] OR reliabity[tiab] OR reliabl[tiab] OR reliable[tiab] OR 
reliable'[tiab] OR reliableanalytical[tiab] OR reliableas[tiab] OR reliabledata[tiab] OR 
reliableduring[tiab] OR reliablefertility[tiab] OR reliablefor[tiab] OR reliablegenome[tiab] OR 
reliablemeans[tiab] OR reliableness[tiab] OR reliablenesses[tiab] OR reliableoutcome[tiab] OR 
reliableover[tiab] OR reliablereporters[tiab] OR reliables[tiab] OR reliablethat[tiab] OR 
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reliablethe[tiab] OR reliablility[tiab] OR reliablitity[tiab] OR reliablity[tiab] OR reliablity'[tiab] 
OR reliably[tiab] OR reliablydistinguish[tiab] OR reliablyperformed[tiab] OR reliaby[tiab]) OR 
(unreliabe[tiab] OR unreliabilities[tiab] OR unreliability[tiab] OR unreliable[tiab] OR 
unreliable'[tiab] OR unreliables[tiab] OR unreliablity[tiab] OR unreliably[tiab]) OR (valid[tiab] 
OR valid'[tiab] OR valid'cryptosporidium[tiab] OR valid`and[tiab] OR valida[tiab] OR 
validable[tiab] OR validacao[tiab] OR validacion[tiab] OR validada[tiab] OR validadas[tiab] OR 
validade[tiab] OR validaded[tiab] OR validado[tiab] OR validados[tiab] OR validae[tiab] OR 
validaeeult[tiab] OR validaet[tiab] OR validaid[tiab] OR validaid's[tiab] OR validaiton[tiab] OR 
validalas[tiab] OR validamine[tiab] OR validamines[tiab] OR validamycin[tiab] OR 
validamycins[tiab] OR validar[tiab] OR validaron[tiab] OR validart[tiab] OR validas[tiab] OR 
validase[tiab] OR validat[tiab] OR validata[tiab] OR validatability[tiab] OR validatable[tiab] OR 
validatate[tiab] OR validatation[tiab] OR validate[tiab] OR validate'[tiab] OR validate29[tiab] 
OR validated[tiab] OR validated'[tiab] OR validated12[tiab] OR validatedcaffeine[tiab] OR 
validatedfor[tiab] OR validatedfurther[tiab] OR validatedin[tiab] OR validatedsanitization[tiab] 
OR validates[tiab] OR validates'[tiab] OR validatethe[tiab] OR validatethese[tiab] OR 
validatetsp[tiab] OR validatexl[tiab] OR validatibility[tiab] OR validatible[tiab] OR 
validatied[tiab] OR validating[tiab] OR validating'[tiab] OR validatio[tiab] OR validation[tiab] 
OR validation'[tiab] OR validation''[tiab] OR validation's[tiab] OR validation1[tiab] OR 
validational[tiab] OR validationf1[tiab] OR validationic[tiab] OR validationinebreak[tiab] OR 
validations[tiab] OR validationset[tiab] OR validationsetresults[tiab] OR validationsuite[tiab] 
OR validationwas[tiab] OR validative[tiab] OR validatol[tiab] OR validaton[tiab] OR 
validator[tiab] OR validator's[tiab] OR validatordb[tiab] OR validators[tiab] OR validatory[tiab] 
OR validaty[tiab] OR validaymicn[tiab] OR validazione[tiab] OR validd[tiab] OR valide[tiab] 
OR valided[tiab] OR validees[tiab] OR validely[tiab] OR validen[tiab] OR validene[tiab] OR 
valider[tiab] OR valideringen[tiab] OR valides[tiab] OR valideted[tiab] OR validetes[tiab] OR 
validez[tiab] OR validfor[tiab] OR validiated[tiab] OR validiation[tiab] OR validiceps[tiab] OR 
validichro[tiab] OR validicornis[tiab] OR validienamycin[tiab] OR validiert[tiab] OR 
validierte[tiab] OR validierten[tiab] OR validierter[tiab] OR validierung[tiab] OR 
validification[tiab] OR validified[tiab] OR validifying[tiab] OR validimax[tiab] OR 
validipes[tiab] OR validirostris[tiab] OR validis[tiab] OR validisation[tiab] OR validised[tiab] 
OR validism[tiab] OR validispinus[tiab] OR validitas[tiab] OR validitat[tiab] OR validitate[tiab] 
OR validitated[tiab] OR validitates[tiab] OR validitation[tiab] OR validite[tiab] OR 
validited[tiab] OR validities[tiab] OR validiting[tiab] OR validition[tiab] OR validitity[tiab] OR 
validitiy[tiab] OR validity[tiab] OR validity'[tiab] OR validity's[tiab] OR validityof[tiab] OR 
validityxgroup[tiab] OR validiuscula[tiab] OR validiy[tiab] OR validization[tiab] OR 
validly[tiab] OR validness[tiab] OR valido[tiab] OR validol[tiab] OR validone[tiab] OR 
validos[tiab] OR validou[tiab] OR validoxylamine[tiab] OR validoxylamines[tiab] OR 
validprime[tiab] OR validpublication[tiab] OR valids[tiab] OR validstudies[tiab] OR 
validty[tiab] OR validu[tiab] OR validum[tiab] OR validus[tiab] OR validus'[tiab] OR 
validy[tiab] OR validyne[tiab]) OR coefficient[tiab] OR homogeneity[tiab] OR 
homogeneous[tiab] OR "internal consistency"[tiab] OR ((cronbach[tiab] OR cronbach'[tiab] OR 
cronbach''s[tiab] OR cronbach'alpha[tiab] OR cronbach'fs[tiab] OR cronbach's[tiab] OR 
cronbach's'[tiab] OR cronbach's'alpha[tiab] OR cronbach's's[tiab] OR cronbach'sa[tiab] OR 
cronbach'salpha[tiab] OR cronbach`s[tiab] OR cronbacha[tiab] OR cronbachalpha[tiab] OR 
cronbachalphaof[tiab] OR cronbachamprsquos[tiab] OR cronbaches[tiab] OR cronbachs[tiab] 
OR cronbachs'[tiab] OR cronbachs'alpha[tiab] OR cronbachs's[tiab] OR cronbachss[tiab] OR 
cronbachto[tiab]) AND (alpha[tiab] OR alphas[tiab])) OR (item[tiab] AND ((correlation[tiab] 
OR correlation'[tiab] OR correlation''[tiab] OR correlation's[tiab] OR correlation2[tiab] OR 
correlation2,1[tiab] OR correlation3[tiab] OR correlation3,1[tiab] OR correlation`s[tiab] OR 
correlational[tiab] OR correlational'[tiab] OR correlationally[tiab] OR correlationanalysis[tiab] 
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OR correlationand[tiab] OR correlationas[tiab] OR correlationate[tiab] OR correlationated[tiab] 
OR correlationattributeeval[tiab] OR correlationbased[tiab] OR correlationbetween[tiab] OR 
correlationbse[tiab] OR correlationcalculator[tiab] OR correlationcharacteristics[tiab] OR 
correlationcoefficient[tiab] OR correlationcoefficients[tiab] OR correlationd[tiab] OR 
correlationed[tiab] OR correlationeffects[tiab] OR correlationenergy[tiab] OR 
correlationequa[tiab] OR correlationexists[tiab] OR correlationfor[tiab] OR correlationglcm[tiab] 
OR correlationi[tiab] OR correlationin[tiab] OR correlationism[tiab] OR correlationl[tiab] OR 
correlationldh[tiab] OR correlationlearning[tiab] OR correlationmeasurements[tiab] OR 
correlationmscanning[tiab] OR correlationof[tiab] OR correlationp[tiab] OR correlations[tiab] 
OR correlations'[tiab] OR correlations1[tiab] OR correlationsbetween[tiab] OR 
correlationship[tiab] OR correlationships[tiab] OR correlationsis[tiab] OR 
correlationspectroscopy[tiab] OR correlationswi[tiab] OR correlationto[tiab] OR 
correlationwas[tiab] OR correlationwith[tiab]) OR (selection[tiab] OR selection'[tiab] OR 
selection''[tiab] OR selection's[tiab] OR selection2427[tiab] OR selection404[tiab] OR 
selectiona[tiab] OR selectionable[tiab] OR selectional[tiab] OR selectionall[tiab] OR 
selectionanxiety[tiab] OR selectionassociated[tiab] OR selectionated[tiab] OR selectionator[tiab] 
OR selectionbeta[tiab] OR selectioncase[tiab] OR selectionclinical[tiab] OR 
selectioncochrane[tiab] OR selectioncohort[tiab] OR selectiondescriptive[tiab] OR 
selectione[tiab] OR selectioned[tiab] OR selectioneligibility[tiab] OR selectionenglish[tiab] OR 
selectioners[tiab] OR selectiones[tiab] OR selectionexperimental[tiab] OR selectionfour[tiab] 
OR selectiongain[tiab] OR selectionhuman[tiab] OR selectioninclusion[tiab] OR selectionis[tiab] 
OR selectionism[tiab] OR selectionist[tiab] OR selectionist'[tiab] OR selectionist's[tiab] OR 
selectionistic[tiab] OR selectionists[tiab] OR selectionists'[tiab] OR selectionlongitudinal[tiab] 
OR selectionned[tiab] OR selectionnees[tiab] OR selectionner[tiab] OR selectionnes[tiab] OR 
selectionno[tiab] OR selectionobservational[tiab] OR selectionof[tiab] OR selectionologists[tiab] 
OR selectionologists'[tiab] OR selectiononly[tiab] OR selectionor[tiab] OR 
selectionoriginal[tiab] OR selectionparticipants[tiab] OR selectionpopulation[tiab] OR 
selectionpressures[tiab] OR selectionprocess[tiab] OR selectionprospective[tiab] OR 
selectionrandomised[tiab] OR selections[tiab] OR selections'[tiab] OR selectionscriteries[tiab] 
OR selectionselected[tiab] OR selectionsix[tiab] OR selectionstudies[tiab] OR selectionthe[tiab] 
OR selectionthis[tiab] OR selectionthose[tiab] OR selectionthree[tiab] OR selectiontools[tiab] 
OR selectiontooth[tiab] OR selectiontwo[tiab] OR selectionusing[tiab] OR 
selectionxtreatment[tiab]) OR (reduction[tiab] OR reduction'[tiab] OR reduction's[tiab] OR 
reduction1[tiab] OR reduction22[tiab] OR reduction3[tiab] OR reduction4[tiab] OR 
reduction7[tiab] OR reductional[tiab] OR reductional'[tiab] OR reductionalism[tiab] OR 
reductionalist[tiab] OR reductionally[tiab] OR reductionand[tiab] OR reductionappears[tiab] OR 
reductionary[tiab] OR reductionassay[tiab] OR reductiondispersion[tiab] OR 
reductiondistance[tiab] OR reductionejection[tiab] OR reductioner[tiab] OR reductiones[tiab] 
OR reductionest[tiab] OR reductioni[tiab] OR reductionin[tiab] OR reductionincrement[tiab] OR 
reductionis[tiab] OR reductionism[tiab] OR reductionism'[tiab] OR reductionisms[tiab] OR 
reductionist[tiab] OR reductionist'[tiab] OR reductionist's[tiab] OR reductionistic[tiab] OR 
reductionistic'[tiab] OR reductionistical[tiab] OR reductionistically[tiab] OR reductionists[tiab] 
OR reductionists'[tiab] OR reductionmammoplasties[tiab] OR reductionmodifiableprotein[tiab] 
OR reductionn[tiab] OR reductionnism[tiab] OR reductionnisme[tiab] OR reductionnist[tiab] OR 
reductionobserved[tiab] OR reductionof[tiab] OR reductionofan[tiab] OR 
reductionoxidation[tiab] OR reductions[tiab] OR reductions'[tiab] OR reductionshowed[tiab] OR 
reductionsim[tiab] OR reductionsist[tiab] OR reductionsite[tiab] OR reductionspreader[tiab] OR 
reductionthe[tiab] OR reductiontime[tiab] OR reductionto[tiab] OR reductionuse[tiab] OR 
reductionwasfrom[tiab] OR reductionwhile[tiab]))) OR agreement[tiab] OR precision[tiab] OR 
imprecision[tiab] OR "precise values"[tiab] OR test-retest[tiab] OR (test[tiab] AND retest[tiab]) 
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OR ((reliab[tiab] OR reliabaly[tiab] OR reliabe[tiab] OR reliabel[tiab] OR reliabely[tiab] OR 
reliabiities[tiab] OR reliabiity[tiab] OR reliabil[tiab] OR reliabile[tiab] OR reliabiligy[tiab] OR 
reliabiliity[tiab] OR reliabililty[tiab] OR reliabilism[tiab] OR reliabilist[tiab] OR reliabilists[tiab] 
OR reliabilit[tiab] OR reliabilitat[tiab] OR reliabilites[tiab] OR reliabilities[tiab] OR 
reliabilitiy[tiab] OR reliability[tiab] OR reliability'[tiab] OR reliability's[tiab] OR 
reliability0[tiab] OR reliabilityand[tiab] OR reliabilityat[tiab] OR reliabilityobjective[tiab] OR 
reliabilityof[tiab] OR reliabiliy[tiab] OR reliabillty[tiab] OR reliabiltiy[tiab] OR reliabilty[tiab] 
OR reliabily[tiab] OR reliabitlity[tiab] OR reliabity[tiab] OR reliabl[tiab] OR reliable[tiab] OR 
reliable'[tiab] OR reliableanalytical[tiab] OR reliableas[tiab] OR reliabledata[tiab] OR 
reliableduring[tiab] OR reliablefertility[tiab] OR reliablefor[tiab] OR reliablegenome[tiab] OR 
reliablemeans[tiab] OR reliableness[tiab] OR reliablenesses[tiab] OR reliableoutcome[tiab] OR 
reliableover[tiab] OR reliablereporters[tiab] OR reliables[tiab] OR reliablethat[tiab] OR 
reliablethe[tiab] OR reliablility[tiab] OR reliablitity[tiab] OR reliablity[tiab] OR reliablity'[tiab] 
OR reliably[tiab] OR reliablydistinguish[tiab] OR reliablyperformed[tiab] OR reliaby[tiab]) 
AND (test[tiab] OR retest[tiab])) OR stability[tiab] OR interrater[tiab] OR inter-rater[tiab] OR 
intrarater[tiab] OR intra-rater[tiab] OR intertester[tiab] OR inter-tester[tiab] OR intratester[tiab] 
OR intra-tester[tiab] OR interobserver[tiab] OR inter-observer[tiab] OR intraobserver[tiab] OR 
intra-observer[tiab] OR intertechnician[tiab] OR inter-technician[tiab] OR intratechnician[tiab] 
OR intra-technician[tiab] OR interexaminer[tiab] OR inter-examiner[tiab] OR 
intraexaminer[tiab] OR intra-examiner[tiab] OR interassay[tiab] OR inter-assay[tiab] OR 
intraassay[tiab] OR intra-assay[tiab] OR interindividual[tiab] OR inter-individual[tiab] OR 
intraindividual[tiab] OR intra-individual[tiab] OR interparticipant[tiab] OR inter-participant[tiab] 
OR intraparticipant[tiab] OR intra-participant[tiab] OR kappa[tiab] OR kappa's[tiab] OR 
kappas[tiab] OR (repeatab[tiab] OR repeatabe[tiab] OR repeatabel[tiab] OR repeatabili[tiab] OR 
repeatabililty[tiab] OR repeatabilily[tiab] OR repeatabilites[tiab] OR repeatabilities[tiab] OR 
repeatability[tiab] OR repeatability'[tiab] OR repeatability's[tiab] OR 
repeatabilitylreproducibility[tiab] OR repeatabilitywas[tiab] OR repeatabiliy[tiab] OR 
repeatabilty[tiab] OR repeatable[tiab] OR repeatable'[tiab] OR repeatablilites[tiab] OR 
repeatablility[tiab] OR repeatablilty[tiab] OR repeatablitiy[tiab] OR repeatablity[tiab] OR 
repeatably[tiab]) OR (((replicabilities[tiab] OR replicability[tiab] OR replicable[tiab] OR 
replicably[tiab]) OR repeated[tiab]) AND (measure[tiab] OR measures[tiab] OR findings[tiab] 
OR result[tiab] OR results[tiab] OR test[tiab] OR tests[tiab])) OR (generalizabiity[tiab] OR 
generalizabililty[tiab] OR generalizabilities[tiab] OR generalizability[tiab] OR 
generalizability'[tiab] OR generalizabilitytheory[tiab] OR generalizabilty[tiab] OR 
generalizabilty'[tiab] OR generalizable[tiab] OR generalizabliity[tiab] OR generalizablility[tiab] 
OR generalizablity[tiab] OR generalizably[tiab] OR generalizacao[tiab] OR generalizacion[tiab] 
OR generalizad[tiab] OR generalizada[tiab] OR generalizadas[tiab] OR generalizado[tiab] OR 
generalizados[tiab] OR generalizaed[tiab] OR generalizaition[tiab] OR generalizaiton[tiab] OR 
generalizalt[tiab] OR generalizata[tiab] OR generalizated[tiab] OR generalizating[tiab] OR 
generalization[tiab] OR generalization'[tiab] OR generalization's[tiab] OR generalizations[tiab] 
OR generalizations'[tiab] OR generalizaton[tiab] OR generalizatus[tiab]) OR 
(generalisabilite[tiab] OR generalisability[tiab] OR generalisability'[tiab] OR 
generalisabiliy[tiab] OR generalisabilty[tiab] OR generalisable[tiab] OR generalisable'[tiab] OR 
generalisablity[tiab] OR generalisata[tiab] OR generalisata'[tiab] OR generalisated[tiab] OR 
generalisation[tiab] OR generalisational[tiab] OR generalisations[tiab] OR generalisatum[tiab] 
OR generalisatus[tiab] OR generalisatus'[tiab]) OR concordance[tiab] OR (intraclass[tiab] AND 
(correlation[tiab] OR correlation'[tiab] OR correlation''[tiab] OR correlation's[tiab] OR 
correlation2[tiab] OR correlation2,1[tiab] OR correlation3[tiab] OR correlation3,1[tiab] OR 
correlation`s[tiab] OR correlational[tiab] OR correlational'[tiab] OR correlationally[tiab] OR 
correlationanalysis[tiab] OR correlationand[tiab] OR correlationas[tiab] OR correlationate[tiab] 
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OR correlationated[tiab] OR correlationattributeeval[tiab] OR correlationbased[tiab] OR 
correlationbetween[tiab] OR correlationbse[tiab] OR correlationcalculator[tiab] OR 
correlationcharacteristics[tiab] OR correlationcoefficient[tiab] OR correlationcoefficients[tiab] 
OR correlationd[tiab] OR correlationed[tiab] OR correlationeffects[tiab] OR 
correlationenergy[tiab] OR correlationequa[tiab] OR correlationexists[tiab] OR 
correlationfor[tiab] OR correlationglcm[tiab] OR correlationi[tiab] OR correlationin[tiab] OR 
correlationism[tiab] OR correlationl[tiab] OR correlationldh[tiab] OR correlationlearning[tiab] 
OR correlationmeasurements[tiab] OR correlationmscanning[tiab] OR correlationof[tiab] OR 
correlationp[tiab] OR correlations[tiab] OR correlations'[tiab] OR correlations1[tiab] OR 
correlationsbetween[tiab] OR correlationship[tiab] OR correlationships[tiab] OR 
correlationsis[tiab] OR correlationspectroscopy[tiab] OR correlationswi[tiab] OR 
correlationto[tiab] OR correlationwas[tiab] OR correlationwith[tiab])) OR discriminative[tiab] 
OR "known group"[tiab] OR factor analysis[tiab] OR factor analyses[tiab] OR (dimension[tiab] 
OR dimension'[tiab] OR dimension's[tiab] OR dimension3[tiab] OR dimension5[tiab] OR 
dimension5,6[tiab] OR dimensiona[tiab] OR dimensionability[tiab] OR dimensional[tiab] OR 
dimensional'[tiab] OR dimensional1d[tiab] OR dimensional1h[tiab] OR dimensionaland[tiab] 
OR dimensionalbrightness[tiab] OR dimensionalcoordination[tiab] OR 
dimensionalcorrelation[tiab] OR dimensionalcrystal[tiab] OR dimensionalct[tiab] OR 
dimensionaldisplacements[tiab] OR dimensionale[tiab] OR dimensionales[tiab] OR 
dimensionalgel[tiab] OR dimensionalhazard[tiab] OR dimensionalhematopoietic[tiab] OR 
dimensionalidade[tiab] OR dimensionalilty[tiab] OR dimensionalisation[tiab] OR 
dimensionalised[tiab] OR dimensionalising[tiab] OR dimensionalism[tiab] OR 
dimensionalist[tiab] OR dimensionalities[tiab] OR dimensionalities'[tiab] OR 
dimensionality[tiab] OR dimensionality'[tiab] OR dimensionalityrepresentations[tiab] OR 
dimensionalization[tiab] OR dimensionalize[tiab] OR dimensionalized[tiab] OR 
dimensionalized'[tiab] OR dimensionalizing[tiab] OR dimensionally[tiab] OR 
dimensionallyfused[tiab] OR dimensionalmotion[tiab] OR dimensionalporous[tiab] OR 
dimensionalre[tiab] OR dimensionalreconstruction[tiab] OR dimensionalrigorous[tiab] OR 
dimensionals[tiab] OR dimensionalsimulation[tiab] OR dimensionalstability[tiab] OR 
dimensionalstructures[tiab] OR dimensionalthin[tiab] OR dimensionalthree[tiab] OR 
dimensionaltransversely[tiab] OR dimensionalultrasound[tiab] OR dimensionaly[tiab] OR 
dimensionalysis[tiab] OR dimensionamento[tiab] OR dimensionamiento[tiab] OR 
dimensionat[tiab] OR dimensionate[tiab] OR dimensionated[tiab] OR dimensionbreadths[tiab] 
OR dimensione[tiab] OR dimensioned[tiab] OR dimensioned'[tiab] OR dimensionen[tiab] OR 
dimensiones[tiab] OR dimensionful[tiab] OR dimensionial[tiab] OR dimensionin[tiab] OR 
dimensioning[tiab] OR dimensionional[tiab] OR dimensionl[tiab] OR dimensionla[tiab] OR 
dimensionlees[tiab] OR dimensionless[tiab] OR dimensionlessly[tiab] OR dimensionnal[tiab] 
OR dimensionnally[tiab] OR dimensionnals[tiab] OR dimensionning[tiab] OR dimensionof[tiab] 
OR dimensionol[tiab] OR dimensionome[tiab] OR dimensionreduction[tiab] OR 
dimensions[tiab] OR dimensions'[tiab] OR dimensions1[tiab] OR dimensionsa[tiab] OR 
dimensionsal[tiab] OR dimensionsan[tiab] OR dimensionsand[tiab] OR dimensionsgtr[tiab] OR 
dimensionsr[tiab] OR dimensionstrade[tiab] OR dimensiontal[tiab] OR dimensiontrade[tiab] OR 
dimensionx[tiab] OR dimensionzigzag[tiab]) OR (subscale[tiab] OR subscale'[tiab] OR 
subscale's[tiab] OR subscale1[tiab] OR subscaled[tiab] OR subscaledifferentiates[tiab] OR 
subscalene[tiab] OR subscales[tiab] OR subscales'[tiab]) OR (multitrait[tiab] AND scaling[tiab] 
AND (analysis[tiab] OR analyses[tiab])) OR item discriminant[tiab] OR (interscale 
correlation[tiab] OR interscale correlations[tiab]) OR error[tiab] OR errors[tiab] OR "individual 
variability"[tiab] OR (variability[tiab] AND (analysis[tiab] OR values[tiab])) OR 
(uncertainty[tiab] AND (measurement[tiab] OR measuring[tiab])) OR "standard error of 
measurement"[tiab] OR (sensitiv[tiab] OR sensitiva[tiab] OR sensitivae[tiab] OR sensitivas[tiab] 
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OR sensitivation[tiab] OR sensitivdty[tiab] OR sensitive[tiab] OR sensitive'[tiab] OR 
sensitive''[tiab] OR sensitive's[tiab] OR sensitive1[tiab] OR sensitive2[tiab] OR sensitive21[tiab] 
OR sensitive23[tiab] OR sensitive23d[tiab] OR sensitive3[tiab] OR sensitive3a[tiab] OR 
sensitive4[tiab] OR sensitive5[tiab] OR sensitive51[tiab] OR sensitive51c[tiab] OR 
sensitive52[tiab] OR sensitive81[tiab] OR sensitive9[tiab] OR sensitivebiochemical[tiab] OR 
sensitivebut[tiab] OR sensitivecardiac[tiab] OR sensitived[tiab] OR sensitivedatura[tiab] OR 
sensitiveefflux[tiab] OR sensitivefsgs[tiab] OR sensitivehsd[tiab] OR sensitivelethal[tiab] OR 
sensitively[tiab] OR sensitivem[tiab] OR sensitivemess[tiab] OR sensitivemutants[tiab] OR 
sensitivemutations[tiab] OR sensitiven[tiab] OR sensitivend[tiab] OR sensitiveness[tiab] OR 
sensitivenested[tiab] OR sensitivepatient[tiab] OR sensitivepro[tiab] OR sensitiveprostate[tiab] 
OR sensitiver[tiab] OR sensitives[tiab] OR sensitives'[tiab] OR sensitivesensorial[tiab] OR 
sensitiveshibire[tiab] OR sensitiveslow[tiab] OR sensitivetest[tiab] OR sensitiveto[tiab] OR 
sensitivetoolsforevaluating[tiab] OR sensitivetu[tiab] OR sensitivety[tiab] OR sensitivi[tiab] OR 
sensitivi'[tiab] OR sensitividade[tiab] OR sensitivie[tiab] OR sensitivies[tiab] OR 
sensitiviity[tiab] OR sensitivily[tiab] OR sensitiviness[tiab] OR sensitiving[tiab] OR 
sensitivisation[tiab] OR sensitivit[tiab] OR sensitivita[tiab] OR sensitivitat[tiab] OR 
sensitivite[tiab] OR sensitivites[tiab] OR sensitivities[tiab] OR sensitivities'[tiab] OR 
sensitivitiesor[tiab] OR sensitivitiness[tiab] OR sensitivitites[tiab] OR sensitivitities[tiab] OR 
sensitivitity[tiab] OR sensitivitive[tiab] OR sensitivitives[tiab] OR sensitivitiy[tiab] OR 
sensitivitty[tiab] OR sensitivitv[tiab] OR sensitivity[tiab] OR sensitivity'[tiab] OR 
sensitivity''[tiab] OR sensitivity'comt[tiab] OR sensitivity's[tiab] OR sensitivity0[tiab] OR 
sensitivity1[tiab] OR sensitivity100[tiab] OR sensitivity26[tiab] OR sensitivity28[tiab] OR 
sensitivity2x2xk[tiab] OR sensitivity5[tiab] OR sensitivity60[tiab] OR sensitivityanalyses[tiab] 
OR sensitivityand[tiab] OR sensitivityc[tiab] OR sensitivitycalizationand[tiab] OR 
sensitivitycardiac[tiab] OR sensitivitycasecontrol[tiab] OR sensitivitycontrast[tiab] OR 
sensitivityfor[tiab] OR sensitivityfunction[tiab] OR sensitivityhits[tiab] OR 
sensitivityinconclusive[tiab] OR sensitivityincreased[tiab] OR sensitivitykij[tiab] OR 
sensitivitylimit[tiab] OR sensitivitymagnetic[tiab] OR sensitivitymult[tiab] OR 
sensitivityno[tiab] OR sensitivityof[tiab] OR sensitivitypowered[tiab] OR sensitivityr[tiab] OR 
sensitivitys[tiab] OR sensitivitysers[tiab] OR sensitivityspecificity[tiab] OR 
sensitivityspecificitydiagnostic[tiab] OR sensitivityspecificitypositive[tiab] OR 
sensitivitytesting[tiab] OR sensitivityto[tiab] OR sensitivitytroponin[tiab] OR 
sensitivityvery[tiab] OR sensitivitywarfarin[tiab] OR sensitivityxspecificity[tiab] OR 
sensitivityxstress[tiab] OR sensitivive[tiab] OR sensitiviy[tiab] OR sensitiviyy[tiab] OR 
sensitivization[tiab] OR sensitivized[tiab] OR sensitivly[tiab] OR sensitivo[tiab] OR 
sensitivomotor[tiab] OR sensitivos[tiab] OR sensitivrty[tiab] OR sensitivtities[tiab] OR 
sensitivtity[tiab] OR sensitivty[tiab] OR sensitivum[tiab] OR sensitivus[tiab] OR sensitivy[tiab] 
OR sensitivyt[tiab]) OR (responsive[tiab] OR responsive'[tiab] OR responsive1[tiab] OR 
responsivecis[tiab] OR responsived[tiab] OR responsiveelement[tiab] OR 
responsiveelements[tiab] OR responsivegenes[tiab] OR responsively[tiab] OR responsivene[tiab] 
OR responsivenes[tiab] OR responsiveneses[tiab] OR responsiveness[tiab] OR 
responsiveness'[tiab] OR responsiveness''[tiab] OR responsivenessdagger[tiab] OR 
responsivenesses[tiab] OR responsivenessof[tiab] OR responsivenesss[tiab] OR 
responsivenness[tiab] OR responsivensess[tiab] OR responsivenss[tiab] OR responsivensss[tiab] 
OR responsiveress[tiab] OR responsives[tiab] OR responsivesness[tiab] OR responsivess[tiab] 
OR responsiveto[tiab]) OR ((minimal[tiab] OR minimally[tiab] OR clinical[tiab] OR 
clinically[tiab]) AND (important[tiab] OR significant[tiab] OR detectable[tiab]) AND 
(change[tiab] OR difference[tiab])) OR (small[tiab] OR small'[tiab] OR small''[tiab] OR 
small','small[tiab] OR small'dermanura[tiab] OR small's[tiab] OR small0[tiab] OR small00[tiab] 
OR small1[tiab] OR small20[tiab] OR small23[tiab] OR small300[tiab] OR small35[tiab] OR 
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small5[tiab] OR small50[tiab] OR smalla[tiab] OR smallab[tiab] OR smallage[tiab] OR 
smallair[tiab] OR smallairtrade[tiab] OR smallairways[tiab] OR smallamplitude[tiab] OR 
smalland[tiab] OR smallangle[tiab] OR smallangles[tiab] OR smallanimal[tiab] OR 
smallanthaditerpenic[tiab] OR smallanthus[tiab] OR smallantibacterialpeptidesproducedby[tiab] 
OR smallantus[tiab] OR smallarea[tiab] OR smallarterial[tiab] OR smallball[tiab] OR 
smallbore[tiab] OR smallbowel[tiab] OR smallbowelobstruction[tiab] OR smallbox[tiab] OR 
smallbusinessrelated[tiab] OR smallcaliber[tiab] OR smallcap[tiab] OR smallcaps[tiab] OR 
smallcell[tiab] OR smallcelllung[tiab] OR smallcells[tiab] OR smallchip[tiab] OR 
smallcluster[tiab] OR smallcolony[tiab] OR smallconductance[tiab] OR smallcross[tiab] OR 
smalldiameter[tiab] OR smalldif[tiab] OR smalldose[tiab] OR smalle[tiab] OR smalleared[tiab] 
OR smalled[tiab] OR smallegange[tiab] OR smallenburg[tiab] OR smaller[tiab] OR 
smaller'[tiab] OR smaller1[tiab] OR smallerarea[tiab] OR smallerbrain[tiab] OR 
smallercompared[tiab] OR smallernotophthalmus[tiab] OR smallers[tiab] OR smallersized[tiab] 
OR smallersooner[tiab] OR smallerspatial[tiab] OR smallerst[tiab] OR smallerthan[tiab] OR 
smallertumor[tiab] OR smallertumors[tiab] OR smalles[tiab] OR smallest[tiab] OR 
smallest'[tiab] OR smallestanisotropy[tiab] OR smallestbiliary[tiab] OR smallestgamma[tiab] 
OR smalley[tiab] OR smalley's[tiab] OR smalleye[tiab] OR smalleyed[tiab] OR smalleyi[tiab] 
OR smallfarmer[tiab] OR smallfast[tiab] OR smallfield[tiab] OR smallfinger[tiab] OR 
smallflower[tiab] OR smallflowered[tiab] OR smallfocal[tiab] OR smallfoot[tiab] OR 
smallfor[tiab] OR smallforest[tiab] OR smallforgestational[tiab] OR smallfruit[tiab] OR 
smallgauge[tiab] OR smallgenometools[tiab] OR smallgestureofrespecthelped[tiab] OR 
smallggroup[tiab] OR smallglypep[tiab] OR smallgold[tiab] OR smallgoods[tiab] OR 
smallgroup[tiab] OR smallgtpase[tiab] OR smallgtpases[tiab] OR smallgunnera[tiab] OR 
smallgut[tiab] OR smallhairpin[tiab] OR smallhead[tiab] OR smallhold[tiab] OR 
smallholder[tiab] OR smallholder'[tiab] OR smallholder's[tiab] OR smallholders[tiab] OR 
smallholders'[tiab] OR smallholding[tiab] OR smallholdings[tiab] OR smalli[tiab] OR 
smalliana[tiab] OR smallie[tiab] OR smallii[tiab] OR smallincision[tiab] OR smalling[tiab] OR 
smallinterference[tiab] OR smallinterfering[tiab] OR smallintestinal[tiab] OR 
smallintestine[tiab] OR smallinvasive[tiab] OR smallish[tiab] OR smalll[tiab] OR 
smallleeches[tiab] OR smalller[tiab] OR smallman[tiab] OR smallmedium[tiab] OR 
smallminded[tiab] OR smallmolecular[tiab] OR smallmolecule[tiab] OR 
smallmoleculeinduced[tiab] OR smallmolecules[tiab] OR smallmoleculesuite[tiab] OR 
smallmouth[tiab] OR smallmtc[tiab] OR smallmtcs[tiab] OR smallmultiple[tiab] OR 
smallmw[tiab] OR smallnes[tiab] OR smallness[tiab] OR smallness'[tiab] OR smallness''[tiab] 
OR smallnessfor[tiab] OR smallnodular[tiab] OR smallnonaggregating[tiab] OR smallnose[tiab] 
OR smallnow[tiab] OR smallor[tiab] OR smallox[tiab] OR smallparticle[tiab] OR 
smallpeice[tiab] OR smallpeptide[tiab] OR smallpercentage[tiab] OR smallperturbations[tiab] 
OR smallph[tiab] OR smallpocks[tiab] OR smallpollen[tiab] OR smallport[tiab] OR 
smallpos[tiab] OR smallpox[tiab] OR smallpox'[tiab] OR smallpox's[tiab] OR 
smallpoxvaccine[tiab] OR smallpoxvirus[tiab] OR smallpx[tiab] OR smallridge[tiab] OR 
smallrise[tiab] OR smallrna[tiab] OR smallrnagroup[tiab] OR smallrnas[tiab] OR 
smallrnaseq[tiab] OR smalls[tiab] OR smallsample[tiab] OR smallsample'[tiab] OR 
smallsats[tiab] OR smallscale[tiab] OR smallscaleinteractions[tiab] OR smallshot[tiab] OR 
smallsided[tiab] OR smallsize[tiab] OR smallsized[tiab] OR smallsizenodule[tiab] OR 
smallsoft[tiab] OR smallsome[tiab] OR smallsoon[tiab] OR smallspace[tiab] OR 
smallspotted[tiab] OR smallst[tiab] OR smallstock[tiab] OR smallsubunit[tiab] OR 
smalltail[tiab] OR smalltailed[tiab] OR smalltalk[tiab] OR smalltalk'[tiab] OR 
smalltalkman[tiab] OR smalltasseled[tiab] OR smallthorn[tiab] OR smalltooth[tiab] OR 
smalltown[tiab] OR smalltrade[tiab] OR smalluently[tiab] OR smallunit[tiab] OR 
smallventralhernia[tiab] OR smallventricle[tiab] OR smallvessel[tiab] OR smallvolume[tiab] OR 
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smallware[tiab] OR smallwares[tiab] OR smallwaters[tiab] OR smallwig[tiab] OR 
smallwood[tiab] OR smallwood's[tiab] OR smallworld[tiab] OR smallworldness[tiab] OR 
smally[tiab] OR smallymphocytes[tiab]) AND r[All Fields] AND ("2015/11/01"[PDAT] : 
"2019/08/27"[PDAT]) 
  

III. Feasibility Key Questions #2 and 3 
 
(Breast Neoplasms[Mesh] OR “breast cancer”[tiab] OR “breast cancers”[tiab] OR “breast 
neoplasm”[tiab] OR “breast neoplasms”[tiab]) 
AND 
(Breast Cancer Lymphedema[Mesh] OR Lymphedema[Mesh:NoExp] OR lymphedema[tiab] OR 
lymphoedema[tiab]) 
AND 
(Early Diagnosis[Mesh] OR "early management"[tiab] OR “early diagnosis”[tiab] OR “early 
detection”[tiab] OR “early screening” OR  prospective[tiab] OR subclinical[tiab]) 
AND 
 ("Systematic Review" [Publication Type] OR "Controlled Clinical Trial" [Publication Type] OR 
“Randomized Controlled Trial”[Publication Type] OR "Comparative Study" [Publication Type] 
OR "Observational Study" [Publication Type]) 
 
 

IV. ClinicalTrials.gov Searched Sept 5, 2019 
 
https://clinicaltrials.gov/ct2/results?cond=Breast+Cancer+Lymphedema&term=&type=&rslt=&r
ecrs=b&recrs=a&recrs=f&recrs=d&recrs=e&age_v=&age=1&age=2&gndr=&intr=&titles=&out
c=&spons=&lead=&id=&cntry=&state=&city=&dist=&locn=&strd_s=08%2F08%2F2016&strd
_e=01%2F01%2F3000&prcd_s=&prcd_e=&sfpd_s=&sfpd_e=&lupd_s=&lupd_e=&sort= 
 
 
Value  
We assessed the nomination for value. We considered whether or not the clinical, consumer, or 
policymaking context had the potential to respond with evidence-based change; and if a partner 
organization would use this evidence review to influence practice. 
 

https://clinicaltrials.gov/ct2/results?cond=Breast+Cancer+Lymphedema&term=&type=&rslt=&recrs=b&recrs=a&recrs=f&recrs=d&recrs=e&age_v=&age=1&age=2&gndr=&intr=&titles=&outc=&spons=&lead=&id=&cntry=&state=&city=&dist=&locn=&strd_s=08%2F08%2F2016&strd_e=01%2F01%2F3000&prcd_s=&prcd_e=&sfpd_s=&sfpd_e=&lupd_s=&lupd_e=&sort=
https://clinicaltrials.gov/ct2/results?cond=Breast+Cancer+Lymphedema&term=&type=&rslt=&recrs=b&recrs=a&recrs=f&recrs=d&recrs=e&age_v=&age=1&age=2&gndr=&intr=&titles=&outc=&spons=&lead=&id=&cntry=&state=&city=&dist=&locn=&strd_s=08%2F08%2F2016&strd_e=01%2F01%2F3000&prcd_s=&prcd_e=&sfpd_s=&sfpd_e=&lupd_s=&lupd_e=&sort=
https://clinicaltrials.gov/ct2/results?cond=Breast+Cancer+Lymphedema&term=&type=&rslt=&recrs=b&recrs=a&recrs=f&recrs=d&recrs=e&age_v=&age=1&age=2&gndr=&intr=&titles=&outc=&spons=&lead=&id=&cntry=&state=&city=&dist=&locn=&strd_s=08%2F08%2F2016&strd_e=01%2F01%2F3000&prcd_s=&prcd_e=&sfpd_s=&sfpd_e=&lupd_s=&lupd_e=&sort=
https://clinicaltrials.gov/ct2/results?cond=Breast+Cancer+Lymphedema&term=&type=&rslt=&recrs=b&recrs=a&recrs=f&recrs=d&recrs=e&age_v=&age=1&age=2&gndr=&intr=&titles=&outc=&spons=&lead=&id=&cntry=&state=&city=&dist=&locn=&strd_s=08%2F08%2F2016&strd_e=01%2F01%2F3000&prcd_s=&prcd_e=&sfpd_s=&sfpd_e=&lupd_s=&lupd_e=&sort=
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Appendix B. Selection Criteria Assessment 
 
 

Selection Criteria Assessment 
1. Appropriateness  

1a. Does the nomination represent a health 
care drug, intervention, device, technology, or 
health care system/setting available (or soon 
to be available) in the U.S.? 

Yes. ImpediMed L-DexTM U400 was cleared 
for marketing by the FDA in 2007 as an aid in 
the clinical assessment of unilateral 
lymphedema of the arms in women.  

1b. Is the nomination a request for an 
evidence report? 

Yes. 

1c. Is the focus on effectiveness or 
comparative effectiveness? 

Yes, comparative effectiveness of BIS and 
perometry compared to circumferential 
measurement or volume displacement. 

1d. Is the nomination focus supported by a 
logic model or biologic plausibility? Is it 
consistent or coherent with what is known 
about the topic? 

Yes 

2. Importance  
2a. Represents a significant disease burden; 
large proportion of the population 

Yes. Breast cancer is a prevalent condition in 
women and a high cause of death. BCRL is a 
common sequelae of breast cancer treatment 
and has an adverse effect on survivors quality 
of life. 

2b. Is of high public interest; affects health 
care decision making, outcomes, or costs for a 
large proportion of the US population or for a 
vulnerable population 

Early detection and treatment of BCRL 
affects health care decision-making, outcomes 
and treatment costs in a significant proportion 
of breast cancer survivors. 

2c. Incorporates issues around both clinical 
benefits and potential clinical harms  

Yes. Detection of early BCRL may lead to 
over diagnosis and unnecessary treatment 
given that an estimated 20% of patients 
developed BCRL 

2d. Represents high costs due to common use, 
high unit costs, or high associated costs to 
consumers, to patients, to health care systems, 
or to payers 

Yes. Evidence exists that surveillance for 
BCRL and early intervention is cost saving 
compared to later intervention. 

3. Desirability of a New Evidence 
Review/Absence of Duplication 

 

3. A recent high-quality systematic review or 
other evidence review is not available on this 
topic  

Yes. One SR partially addressed KQ #3, other 
treatments to prevent BCRL progression, 
specifically surgical. Low certainty evidence 
was found for prevention of BCRL. Non-
invasive treatments were not addressed in the 
SR.  

4. Impact of a New Evidence Review  
4a. Is the standard of care unclear (guidelines 
not available or guidelines inconsistent, 
indicating an information gap that may be 
addressed by a new evidence review)? 

Guidelines for the detection, surveillance and 
intervention for BCRL are not available. 
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4b. Is there practice variation (guideline 
inconsistent with current practice, indicating a 
potential implementation gap and not best 
addressed by a new evidence review)? 

Standards of care do not exist for screening 
and intervention modalities for BCRL.  

5. Primary Research  
5. Effectively utilizes existing research and 
knowledge by considering: 
- Adequacy (type and volume) of research for 
conducting a systematic review 
- Newly available evidence (particularly for 
updates or new technologies) 

Size/scope of review: total of 56 studies, 42 
studies for KQ#1, 8 studies for KQ#2 and 6 
studies for KQ#3, estimated size of review is 
small to medium. 
 
ClinicalTrials.gov: 0 KQ#1, 9 KQ#2, 24 
KQ#3 
 
KQ#1 

• Interventions (not mutually 
exclusive): Perometry (9), Ultrasound 
(7), BIS (6), BIA (5), 
Lymphoscintigraphy (3), 3D imaging 
(3) and Lymphography (2) 

 
KQ#2 

• Population ranged from 201 to 1476 
women with breast cancer 

• Interventions and comparisons 
included BIS (5), perometry (1), 
volume displacement (1), 
lymphoscintography (1) and 
circumferential measurement (4)  

• Outcome was BCRL for all, although 
one study was limited to pre-operative 
baseline only 

• Follow up ranged from zero days to 3 
years 

 
KQ#3 

• Population ranged from 21 to 616 
women with breast cancer, one study 
population had BCRL at enrollment 

• Interventions included exercise 
(resistance versus aerobic, low versus 
heavy resistance), compression 
sleeves (3), LE self-management and 
immediate reconstruction versus none 

• Outcomes included acute (72 hour) 
BCRL, occurrence (4) and progression 
of BCRL (1). BCRL measurement 
was with circumferetial measurement 
(4), BIS (1) and perometery (1) 
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• Follow up (excluding the 72 hour 
acute BCRL) ranged from 12 weeks to 
2 years 

6. Value  
6a. The proposed topic exists within a 
clinical, consumer, or policy-making context 
that is amenable to evidence-based change 

Yes. This topic is amenable to evidence-based 
change in the early detection and intervention 
of BCRL. 

6b. Identified partner who will use the 
systematic review to influence practice (such 
as a guideline or recommendation) 

Yes, the American Society of Breast Surgeons 
intends to use the SR as a means to influence 
on practice through either a future guideline 
or practice statement.  

Abbreviations: AHRQ=Agency for Healthcare Research and Quality; BCRL=breast cancer 
related lymphedema; FDA=Food and Drug Administration; KQ=key question; SR=systematic 
review 
 
 


	Abbreviations: BCRL=breast cancer-related lymphedema; BMI=body mass index
	Assessment Methods
	Summary of Literature Findings
	Abbreviations: AHRQ=Agency for Healthcare Research and Quality; BCRL=breast-cancer related RCT=randomized controlled trial
	See Appendix B for detailed assessments of all EPC selection criteria.

	Summary of Selection Criteria Assessment
	Please see Appendix B for detailed assessments of individual EPC Program selection criteria.

	Related Resources
	References
	Author
	Impact of a New Evidence Review


