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APPENDIX A: SEARCH STRATEGY 
SYSTEMATIC REVIEWS 
Search for current systematic reviews (limited to last 7 years) 
Date Searched: 10-15-21 
A. Bibliographic 
Databases: 

# Search Statement Results 

MEDLINE: 
Systematic 
Reviews 
 
Ovid MEDLINE(R) 
ALL 1946 to 
October 14, 2021 

1 

(Outpatients/ AND (“Allergy and Immunology”/ OR Cardiology/ 
OR Critical Care/ OR Respiratory Therapy/ OR Dermatology/ 
OR exp Diabetes Mellitus/ OR Gastroenterology/ OR HIV/ OR 
Hepatitis B/ OR Hepatitis C/ OR Infectious Disease Medicine/ 
OR Nephrology/ OR Neurology/ OR exp Medical Oncology/ OR 
Optometry/ OR Pain Management/ OR Rheumatology/ OR 
Sleep Medicine Specialty/)) OR (((Outpatient$1 OR (outpatient 
adj3 (care OR clinic$1))) AND (vascular medicine OR cardiology 
OR angiology OR cardiovascular disease OR dermatology OR 
critical care OR ICU OR intensive care OR endocrinology OR 
gastroenterology OR sleep medicine OR hepatology OR 
infectious disease$1 OR nephrology OR neurology OR nervous 
system OR oncology OR cancer OR optometry OR 
rheumatology OR immunology OR allergy OR HIV OR AIDS OR 
hepatitis OR diabetes OR pulmonary OR respiratory 
therap*))).ti,ab. 

48686 

2 

Personnel Staffing and Scheduling/ OR Shift Work Schedule/ 
OR Work Schedule Tolerance/ OR Workload/ OR Workforce/ 
OR Models, Nursing/ OR Resource Allocation/ OR (schedule* 
OR staff* OR personnel OR workload$1 OR work hours OR 
work load$1 OR nursing model$1 OR staffing model$1 OR 
(resource adj1 allocation) OR resource$1).ti,ab. 

871713 

3 1 AND 2 5310 

4 

(systematic review.ti. or meta-analysis.pt. or meta-analysis.ti. or 
systematic literature review.ti. or this systematic review.tw. or 
pooling project.tw. or (systematic review.ti,ab. and review.pt.) or 
meta synthesis.ti. or meta-analy*.ti. or integrative review.tw. or 
integrative research review.tw. or rapid review.tw. or umbrella 
review.tw. or consensus development conference.pt. or practice 
guideline.pt. or drug class reviews.ti. or cochrane database syst 
rev.jn. or acp journal club.jn. or health technol assess.jn. or evid 
rep technol assess summ.jn. or jbi database system rev 
implement rep.jn. or (clinical guideline and management).tw. or 
((evidence based.ti. or evidence-based medicine/ or best 
practice*.ti. or evidence synthesis.ti,ab.) and (((review.pt. or 
diseases category/ or behavior.mp.) and behavior mechanisms/) 
or therapeutics/ or evaluation studies.pt. or validation studies.pt. 
or guideline.pt. or pmcbook.mp.)) or (((systematic or 
systematically).tw. or critical.ti,ab. or study selection.tw. or 
((predetermined or inclusion) and criteri*).tw. or exclusion 
criteri*.tw. or main outcome measures.tw. or standard of care.tw. 
or standards of care.tw.) and ((survey or surveys).ti,ab. or 
overview*.tw. or review.ti,ab. or reviews.ti,ab. or search*.tw. or 
handsearch.tw. or analysis.ti. or critique.ti,ab. or appraisal.tw. or 
(reduction.tw. and (risk/ or risk.tw.) and (death or 
recurrence).mp.)) and ((literature or articles or publications or 

479631 
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publication or bibliography or bibliographies or published).ti,ab. 
or pooled data.tw. or unpublished.tw. or citation.tw. or 
citations.tw. or database.ti,ab. or internet.ti,ab. or textbooks.ti,ab. 
or references.tw. or scales.tw. or papers.tw. or datasets.tw. or 
trials.ti,ab. or meta-analy*.tw. or (clinical and studies).ti,ab. or 
treatment outcome/ or treatment outcome.tw. or pmcbook.mp.))) 
not (letter or newspaper article).pt. 

5 7 and 8 177 
6 limit 9 to english language and last 7 years 105 

CDSR: Protocols 
and Reviews 
 
EBM Reviews - 
Cochrane 
Database of 
Systematic 
Reviews 2005 to 
October 13, 2021 

1 

(Outpatients AND (Allergy OR Immunology OR Cardiology OR 
Critical Care OR Respiratory Therapy OR Dermatology OR 
Diabetes Mellitus OR Gastroenterology OR HIV OR Hepatitis B 
OR Hepatitis C OR Infectious Disease Medicine OR Nephrology 
OR Neurology OR Medical Oncology OR Optometry OR Pain 
Management OR Rheumatology OR Sleep Medicine 
Specialty)).kw. 

0 
 

2 

(((Outpatient$1 OR (outpatient adj3 (care OR clinic$1))) AND 
(vascular medicine OR cardiology OR angiology OR 
cardiovascular disease OR dermatology OR critical care OR ICU 
OR intensive care OR endocrinology OR gastroenterology OR 
sleep medicine OR hepatology OR infectious disease$1 OR 
nephrology OR neurology OR nervous system OR oncology OR 
cancer OR optometry OR rheumatology OR immunology OR 
allergy OR HIV OR AIDS OR hepatitis OR diabetes OR 
pulmonary OR respiratory therap*))).ti,ab. 

62 

3 1 OR 2 62 

4 
(Personnel Staffing OR Scheduling OR Shift Work Schedule OR 
Work Schedule Tolerance OR Workload OR Workforce OR 
Nursing Models OR Resource Allocation).kw. 

15 

5 
(schedule* OR staff* OR personnel OR workload$1 OR work 
hours OR work load$1 OR nursing model$1 OR staffing 
model$1 OR (resource adj1 allocation) OR resource$1).ti,ab. 

820 

6 4 OR 5 826 
7 3 AND 6 8 
8 Limit 7 to last 7 years 3 

 

Search for current systematic reviews (limited to last 7 years) 
Date Searched: 10-21-21 
B. Non-
bibliographic 
databases 

Evidence Results 

AHRQ: evidence 
reports, 
technology 
assessments,  
US Preventative 
Services Task 
Force Evidence 
Synthesis 

http://www.ahrq.gov/research/findings/evidence-based-
reports/search.html 

 
Search: staffing models 

0 

CADTH https://www.cadth.ca   0 

http://www.ahrq.gov/research/findings/evidence-based-reports/search.html
http://www.ahrq.gov/research/findings/evidence-based-reports/search.html
https://www.cadth.ca/
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Search: staffing models 

ECRI Institute https://guidelines.ecri.org/ 
 
Search: staffing models 

0 

HTA: Health 
Technology 
Assessments  
(UP TO 2016) 

http://www.ohsu.edu/xd/education/library/ 
 
Search: See Cochrane search above 

0 

NHS Evidence http://www.evidence.nhs.uk/default.aspx  
 
Search: staffing models; outpatient 

0 

EPPI-Centre http://eppi.ioe.ac.uk/cms/Default.aspx?tabid=62  
Use browser search function [CNTL + F] for keyword search 
 
Search: staffing models; outpatient 

0 

NLM  http://www.ncbi.nlm.nih.gov/books  
 
Search: staffing models; outpatient 

0 

VA Products - 
VATAP, PBM 
and HSR&D 
publications  

A. http://www.hsrd.research.va.gov/research/default.cfm  
 
B. http://www.research.va.gov/research_topics/  
 
C. https://va.dimensions.ai/discover/publication  
 
Search: staffing models; outpatient 
 
How nursing staff skill mix, education and experience modify patient 
acuity-based estimates of required unit staffing. 
https://www.hsrd.research.va.gov/research/abstracts.cfm?Project_ID=214
1706986  

1 

 
PRIMARY STUDIES 
Search for primary literature 
Date searched: 10-21-21 
MEDLINE [Ovid MEDLINE(R) ALL 1946 to October 18, 2021] 

# Search Statement Results 

1 

(Outpatients/ AND (“Allergy and Immunology”/ OR Cardiology/ OR Critical Care/ OR 
Respiratory Therapy/ OR Dermatology/ OR exp Diabetes Mellitus/ OR 
Gastroenterology/ OR HIV/ OR Hepatitis B/ OR Hepatitis C/ OR Infectious Disease 
Medicine/ OR Nephrology/ OR Neurology/ OR exp Medical Oncology/ OR Optometry/ 
OR Pain Management/ OR Rheumatology/ OR Sleep Medicine Specialty/)) OR 
(((Outpatient$1 OR (outpatient adj3 (care OR clinic$1))) AND (vascular medicine OR 
cardiology OR angiology OR cardiovascular disease OR dermatology OR critical care 
OR ICU OR intensive care OR endocrinology OR gastroenterology OR sleep medicine 
OR hepatology OR infectious disease$1 OR nephrology OR neurology OR nervous 
system OR oncology OR cancer OR optometry OR rheumatology OR immunology OR 

55771 

https://guidelines.ecri.org/
http://www.ohsu.edu/xd/education/library/
http://www.evidence.nhs.uk/default.aspx
http://eppi.ioe.ac.uk/cms/Default.aspx?tabid=62
http://www.ncbi.nlm.nih.gov/books
http://www.hsrd.research.va.gov/research/default.cfm
http://www.research.va.gov/research_topics/
https://va.dimensions.ai/discover/publication
https://www.hsrd.research.va.gov/research/abstracts.cfm?Project_ID=2141706986
https://www.hsrd.research.va.gov/research/abstracts.cfm?Project_ID=2141706986
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allergy OR HIV OR AIDS OR hepatitis OR diabetes OR pulmonary OR respiratory 
therap*))).ti,ab. 

2 

Personnel Staffing and Scheduling/ OR Shift Work Schedule/ OR Work Schedule 
Tolerance/ OR Workload/ OR Workforce/ OR Models, Nursing/ OR Resource Allocation/ 
OR (schedule* OR staff* OR personnel OR workload$1 OR work hours OR work load$1 
OR nursing model$1 OR staffing model$1 OR (resource adj1 allocation) OR 
resource$1).ti,ab. 

872034 

3 1 AND 2 5516 
4 Limit 3 to english language 5074 
CINAHL 

# Search Statement Results 

1 

(MH "Outpatients") AND ((MH "Allergy and Immunology") OR (MH "Cardiology") OR 
(MH "Critical Care") OR (MH "Respiratory Therapy") OR (MH "Dermatology") OR (MH 
"Diabetes Mellitus+") OR (MH "Gastroenterology Care") OR (MH "Human 
Immunodeficiency Virus") OR (MH "Hepatitis B") OR (MH "Hepatitis C") OR (MH 
"Communicable Diseases") OR (MH "Nephrology") OR (MH "Neurology") OR (MH 
"Oncology+") OR (MH "Optometry") OR (MH "Pain Management") OR (MH 
"Rheumatology") OR (MH "Sleep Disorders")) 

3022 

2 

TI ( (((Outpatient$1 OR (outpatient N3 (care OR clinic$1))) AND (vascular medicine OR 
cardiology OR angiology OR cardiovascular disease OR dermatology OR critical care 
OR ICU OR intensive care OR endocrinology OR gastroenterology OR sleep medicine 
OR hepatology OR infectious disease$1 OR nephrology OR neurology OR nervous 
system OR oncology OR cancer OR optometry OR rheumatology OR immunology OR 
allergy OR HIV OR AIDS OR hepatitis OR diabetes OR pulmonary OR respiratory 
therap*))) ) OR AB ( (((Outpatient$1 OR (outpatient N3 (care OR clinic$1))) AND 
(vascular medicine OR cardiology OR angiology OR cardiovascular disease OR 
dermatology OR critical care OR ICU OR intensive care OR endocrinology OR 
gastroenterology OR sleep medicine OR hepatology OR infectious disease$1 OR 
nephrology OR neurology OR nervous system OR oncology OR cancer OR optometry 
OR rheumatology OR immunology OR allergy OR HIV OR AIDS OR hepatitis OR 
diabetes OR pulmonary OR respiratory therap*))) ) 

2073 

3 1 OR 2 4990 

4 (MH "Personnel Staffing and Scheduling") OR (MH "Shiftwork") OR (MH "Workload") 
OR (MH "Workforce") 52060 

5 

TI ( (schedule* OR staff* OR personnel OR workload$1 OR work hours OR work load$1 
OR nursing model$1 OR staffing model$1 OR (resource N1 allocation) OR resource$1) 
) OR AB ( (schedule* OR staff* OR personnel OR workload$1 OR work hours OR work 
load$1 OR nursing model$1 OR staffing model$1 OR (resource N1 allocation) OR 
resource$1) ) 

203450 

6 4 OR 5 241628 
7 3 AND 6 307 
8 Limit 7 to English language 292 
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APPENDIX B: EXCLUDED STUDIES 
Exclude reasons: 1=Ineligible population, 2=Ineligible intervention, 3=Ineligible comparator, 
4=Ineligible outcome, 5=Ineligible timing, 6=Ineligible study design, 7=Ineligible publication 
type 8=Outdated or ineligible systematic review, 9=Non-English language, 10=Unable to obtain 
full text 

Citation Exclude 
Reason 

Agrawal D, Jain R. Staffing at Ambulatory Endoscopy Centers in the United States: 
Practice, Trends, and Rationale. Gastroenterology Research & Practice. 
2018;2018:9463670 

E4 

Albarrati Am Pt P. Outpatient physical therapy cardiovascular assessment: Physical 
therapist perspective and experience. Physiotherapy Theory & Practice. 
2019;35(9):843-850 

E1 

Allen JI, Aldrich L, Moote M. Building a Team-Based Gastroenterology Practice With 
Advanced Practice Providers. Gastroenterology & Hepatology. 2019;15(4):213-220 E4 

Allison TG, Squires RW, Johnson BD & Gau GT. Achieving National Cholesterol 
Education Program goals for low-density lipoprotein cholesterol in cardiac patients: 
importance of diet, exercise, weight control, and drug therapy. Mayo Clinic 
Proceedings. 1999; 74(5): 466-473. 

E4 

Al-Shamsi HO, Alhazzani W, Alhuraiji A, et al. A Practical Approach to the 
Management of Cancer Patients During the Novel Coronavirus Disease 2019 
(COVID-19) Pandemic: An International Collaborative Group. Oncologist. 
2020;25(6):e936-e945 

E4 

Anil G, Hirisave Krishna B, Johnson CC, Richards SL, Bhandari P. Outpatient 
Practice Reactivation in an Integrated Community Practice During the COVID-19 
Pandemic. Telemedicine Journal & E Health. 2021. p. 22. 

E2 

Ansari M, Alexander M, Tutar A, Bello D, Massie BM. Cardiology participation 
improves outcomes in patients with new-onset heart failure in the outpatient setting. 
Journal of the American College of Cardiology. 2003;41(1):62-8 

E1 

Atanda A, Shapiro NL, Stubbings J, Groo V. Implementation of a New Clinic-Based, 
Pharmacist-Managed PCSK9 Inhibitor Consultation Service. Journal of Managed 
Care & Specialty Pharmacy. 2017;23(9):918-925 

E4 

Atlas KR, Forbes M, Riches J, et al. The scope of hospital medicine practice at night: 
a national survey of night shift hospitalists. Hospital Practice. 2021;49(4):292-297 E1 

Awad C, Canneva A, Chiasson CO, et al. PHIRST Trial - pharmacist consults: 
prioritization of HIV-patients with a referral screening tool. AIDS Care. 
2017;29(11):1463-1472 

E1 

Bellanti JA. The role of the allergist/immunologist in the COVID-19 pandemic: A 
Janus-faced presentation. Allergy & Asthma Proceedings. 2020;41(6):397-412 E1 

Benedetti R, Flock B, Pedersen S, Ahern M. Improved clinical outcomes for fee-for-
service physician practices participating in a diabetes care collaborative. Joint 
Commission Journal on Quality & Safety. 2004;30(4):187-194 

E1 

Benjamin EM, Schneider MS, Hinchey KT. Implementing practice guidelines for 
diabetes care using problem-based learning: a prospective controlled trial using firm 
systems. Diabetes Care. 1999;22(10):1672-1678. doi:10. 2337/diacare. 22. 10. 1672 

E1 



Evidence Brief: Specialty Care Staffing – Supplemental Materials Evidence Synthesis Program 

6 

Berk RA, Baigis-Smith J, Nanda JP. Health care needs of persons with HIV/AIDS in 
various settings. Western Journal of Nursing Research. 1995;17(6):647-71 E2 

Berkhof FF, Hesselink AM, Vaessen DL, Uil SM, Kerstjens HA, van den Berg JW. 
The effect of an outpatient care on-demand-system on health status and costs in 
patients with COPD. A randomized trial. Respiratory Medicine. 2014;108(8):1163-70 

E5 

Berkhof FF, van den Berg JW, Uil SM, Kerstjens HA. Telemedicine, the effect of 
nurse-initiated telephone follow up, on health status and health-care utilization in 
COPD patients: a randomized trial. Respirology. 2015;20(2):279-85 

E2 

Bess KD, Adams J, Watt MH, et al. Providers' Attitudes Towards Treating Depression 
and Self-Reported Depression Treatment Practices in HIV Outpatient Care. AIDS 
Patient Care & STDs. 2013;27(3):171-180. doi:10. 1089/apc. 2012. 0406 

E2 

Bickell NA, Young GJ. Coordination of care for early-stage breast cancer patients. 
Journal of General Internal Medicine. 2001;16(11):737-42 E4 

Bjegovich-Weidman M, Kahabka J, Bock A, Frick J, Kowalski H, Mirro J. 
Development by a Large Integrated Health Care System of an Objective Methodology 
for Evaluation of Medical Oncology Service Sites. Journal of Oncology Practice/ 
American Society of Clinical Oncology. 2012;8(2):70 

E4 

Blay N, Cairns J, Chisholm J, O'Baugh J. Research into the workload and roles of 
oncology nurses within an outpatient oncology unit. European Journal of Oncology 
Nursing. 2002;6(1):6-12; discussion 13-4 

E5 

Bozzo J, Carlson B, Diers D. Using hospital data systems to find target populations: 
new tools for clinical nurse specialists. Clinical Nurse Specialist. 1998;12(2):86-91 E2 

Bukhari M, Dixey J, Deighton C. A survey of new to follow-up ratios in rheumatology 
outpatient departments. Clinical Medicine. 2011;11(1):99-100 E5 

Bunnell CA, Gross AH, Weingart SN, et al. High performance teamwork training and 
systems redesign in outpatient oncology. BMJ Quality & Safety. 2013;22(5):405-13 E2 

Byock I, Twohig JS, Merriman M, Collins K. Promoting excellence in end-of-life care: 
a report on innovative models of palliative care. Journal of Palliative Medicine. 
2006;9(1):137-51 

E1 

Carroll JJ, Colasanti J, Lira MC, Del Rio C, Samet JH. HIV Physicians and Chronic 
Opioid Therapy: It's Time to Raise the Bar. AIDS & Behavior. 2019;23(4):1057-1061 E6 

Chang BP, Rostanski S, Willey J, et al. Safety and Feasibility of a Rapid Outpatient 
Management Strategy for Transient Ischemic Attack and Minor Stroke: The Rapid 
Access Vascular Evaluation-Neurology (RAVEN) Approach. Annals of Emergency 
Medicine. 2019;74(4):562-571 

E2 

Chin MH, Zhang JX, Merrell K. Specialty differences in the care of older patients with 
diabetes. Medical Care. 2000;38(2):131-40 E2 

Chung MH, Hung KC, Chiou JF, Fang HF, Chiu CH. Nursing manpower forecast for 
cancer patients. Computer Methods & Programs in Biomedicine. 2021;201:105967 E5 

Clapp JD, Burke AC. Supervisor ideology and organizational response: HIV/AIDS 
prevention in outpatient substance abuse treatment units. Administration in Social 
Work. 1997;21(1):49-64 

E7 

Cochrane B, Foster J, Boyd R, Atlantis E. Implementation challenges in delivering 
team-based care ('TEAMcare') for patients with chronic obstructive pulmonary 
disease in a public hospital setting: a mixed methods approach. BMC Health Services 
Research. 2016;16(a):347+A37 

E2 
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Colubi MM, Perez-Elias MJ, Elias L, et al. Missing scheduled visits in the outpatient 
clinic as a marker of short-term admissions and death. HIV Clinical Trials. 
2012;13(5):289-95 

E2 

Colvin L, Cartwright A, Collop N, et al. Advanced practice registered nurses and 
physician assistants in sleep centers and clinics: a survey of current roles and 
educational background. Journal of Clinical Sleep Medicine. 2014;10(5):581-7 

E4 

Coombes CE, Gregory ME. The Current and Future Use of Telemedicine in Infectious 
Diseases Practice. Current Infectious Disease Reports. 2019;21(11):41 E6 

Covington CC, Muckler VC, Sheldon L, Alexander R, Morgan B. Improving 
Emergency Airway Knowledge and Self-Efficacy Levels of Outpatient 
Gastroenterology Staff via Implementation of Online Education and In Situ Simulation. 
Gastroenterology Nursing. 2019;42(3):242-250 

E2 

Craig K, Flaherty-Quemere A. Implementing an automated acuity tool for scoring 
case management cases and caseloads at Blue Cross Blue Shield of Massachusetts. 
Professional Case Management. 2009;14(4):185-91 

E4 

Crowther M. Optimal management of outpatients with heart failure using advanced 
practice nurses in a hospital-based heart failure center. Journal of the American 
Academy of Nurse Practitioners. 2003;15(6):260-5 

E5 

Dandachi D, Dang BN, Lucari B, Teti M, Giordano TP. Exploring the Attitude of 
Patients with HIV About Using Telehealth for HIV Care. AIDS Patient Care & STDs. 
2020;34(4):166-172 

E2 

Dave SS, Miles K, Griffiths C, Mercey DE, Edwards SG. Is it time to rethink the roles 
of health professionals in the HIV outpatient setting? Sexually Transmitted Infections. 
2004;80(2):153-4 

E7 

Davis MP, Strasser F, Cherny N. How well is palliative care integrated into cancer 
care? A MASCC, ESMO, and EAPC Project. Supportive Care in Cancer. 
2015;23(9):2677-85 

E1 

Davis TME, Drinkwater JJ, Fegan PG, Chikkaveerappa K, Sillars B, Davis WA. 
Community-based management of complex type 2 diabetes: adaptation of an 
integrated model of care in a general practice setting. Internal Medicine Journal. 
2021;51(1):62-68 

E5 

De la Cruz MG, Wong A, Castro D, Bruera E. Snapshot of an outpatient supportive 
care center at a comprehensive cancer center. Journal of Clinical Oncology. 
2016;34(29):145-145. doi:10. 1200/jco. 2016. 34. 26_suppl. 145 

E2 

Dechert TA, Sarani B, McMaster M, et al. Medical emergency team response for the 
non-hospitalized patient. Resuscitation. 2013;84(3):276-9 E2 

Donohue RB. Use of evidence-based practice by outpatient oncology nurses in the 
management of cancer-related pain and fatigue. University of Utah; 2012. E7 

Dumkow LE, Beuschel TS, Brandt KL. Expanding Antimicrobial Stewardship to 
Urgent Care Centers Through a Pharmacist-Led Culture Follow-up Program. 
Infectious Diseases & Therapy. 2017;6(3):453-459 

E1 

Eisenberg S. Ambulatory oncology clinics. Oncology nurses juggle staffing and 
scheduling in the outpatient setting. ONS Connect. 2009;24(8):6-8 E4 

Emamifar A, van Bui Hansen MH, Jensen Hansen IM. The ratio of nurse consultation 
and physician efficiency index of senior rheumatologists is significantly higher than 
junior physicians in rheumatology residency training: A new efficiency measure in a 
cohort, exploratory study. Medicine. 2017;96(14):e6601 

E4 
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Enterline JP, Majidi FM, Ogorzalek LL, et al. Integrated ambulatory care services in 
oncology. Proceedings - the Annual Symposium on Computer Applications in Medical 
Care. 1992:197-201 

E4 

Erdmann CM. The value of the intersystem model for cosmetic nursing practice. 
Dermatology Nursing. 2003;15(4):335-8 E4 

Essien UR, He W, Ray A, et al. Disparities in Quality of Primary Care by Resident and 
Staff Physicians: Is There a Conflict Between Training and Equity? Journal of General 
Internal Medicine. 2019;34(7):1184-1191 

E1 

Fan VS, Gaziano JM, Lew R, et al. A comprehensive care management program to 
prevent chronic obstructive pulmonary disease hospitalizations: a randomized, 
controlled trial. Annals of Internal Medicine. 2012;156(10):673-83 

E2 

Ferre-Ybarz L, Salinas Argente R, Nevot Falco S, et al. Allergy medical care network: 
a new model of care for specialties. Allergologia et Immunopathologia. 2015;43(1):48-
56 

E5 

Finlay E, Newport K, Sivendran S, Kilpatrick L, Owens M, Buss MK. Models of 
Outpatient Palliative Care Clinics for Patients With Cancer. Journal of Oncology 
practice/American Society of Clinical Oncology. 2019;15(4):187-193 

E1 

Flemming KD, Allison TG, Covalt JL, Herzig DE, Brown RD. Utility of a post-
hospitalization stroke prevention program managed by nurses. Hospital Practice. 
2013;41(3):70-9 

E1 

Foisy MM, Tseng A, Blaikie N. Pharmacists' provision of continuity of care to patients 
with human immunodeficiency virus infection. American Journal of Health-System 
Pharmacy. 1996;53(9):1013-7 

E4 

Freeman WD, Gronseth G, Eidelman BH. Invited article: is it time for 
neurohospitalists? Neurology. 2008;70(15):1282-1288. doi:10. 1212/01. wnl. 
0000308949. 45423. 13 

E4 

Frey MK, Fowlkes RK, Badiner NM, et al. Gynecologic oncology care during the 
COVID-19 pandemic at three affiliated New York City hospitals. Gynecologic 
Oncology. 2020;159(2):470-475 

E2 

Frogge MH. Streamlining outpatient cisplatin therapy to meet the challenges of today. 
A65. 1989;5(2 Suppl 1):21-8 E4 

Garvey C, Carlin B, Raskin J. Program organization in pulmonary rehabilitation. 
Clinics in Chest Medicine. 2014;35(2):423-8 E4 

Giannitrapani KF, Silveira MJ, Azarfar A, et al. Cross Disciplinary Role Agreement is 
Needed When Coordinating Long-Term Opioid Prescribing for Cancer: a Qualitative 
Study. Journal of General Internal Medicine. 2021;36(7):1867-1874 

E4 

Glare PA, Semple D, Stabler SM, Saltz LB. Palliative care in the outpatient oncology 
setting: evaluation of a practical set of referral criteria. Journal of oncology 
practice/American Society of Clinical Oncology. 2011;7(6):366-70 

E1 

Graney BA, Au DH, Baron AE, et al. Advancing Symptom Alleviation with Palliative 
Treatment (ADAPT) trial to improve quality of life: a study protocol for a randomized 
clinical trial. Trials. 2019;20(1):355 

E4 

Granger CL, Parry SM, Denehy L, Remedios L. Evidence, education and multi-
disciplinary integration are needed to embed exercise into lung cancer clinical care: A 
qualitative study involving physiotherapists. Physiotherapy Theory & Practice. 2018. 
p. 852-860. 

E10 

Greenhalgh T, Shaw S, Wherton J, et al. Real-World Implementation of Video 
Outpatient Consultations at Macro, Meso, and Micro Levels: Mixed-Method Study. 
Journal of Medical Internet Research. 2018;20(4):e150 

E2 
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Hall-Smith J, Ball C, Coakley J. Follow-up services and the development of a clinical 
nurse specialist in intensive care. Intensive & Critical Care Nursing. 1997;13(5):243-
248 

E1 

Hamel LM, Chapman R, Eggly S, et al. Measuring the use of examination room time 
in oncology clinics: a novel approach to assessing clinic efficiency and patient flow. 
Journal of Oncology Practice/American Society of Clinical Oncology. 
2014;10(6):e385-9 

E2 

Harris MG, Bean CA. Changing the role of the nurse in the hematology-oncology 
outpatient setting. Oncology Nursing Forum. 1991;18(1):43-6 E4 

Hashemi-Sadraei N, Sasankan S, Crozier N, et al. Improving Outpatient Infusion 
Clinic Wait Times at a Comprehensive Cancer Center. JCO Oncology Practice. 2021: 
OP2100118 

E2 

Hemingway JF, Singh N, Starnes BW. Emerging practice patterns in vascular surgery 
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APPENDIX C: EVIDENCE TABLES 
CHARACTERISTICS OF INCLUDED PRIMARY STUDIES 
Author 
Year 
N 

Study Design 
 
Follow-up 

Specialty Care Setting 
 
Population 

Participant 
Characteristics 
 
Age 
%male 
%white 

Staffing Model/  
Intervention 

Comparator 

Albert 20101 
 
N = 15,381 

Cross-sectional 
 
NA 

Cardiology 
 
Chronic HF or previous 
MI and left ventricular 
systolic dysfunction 

Age (M [SD]): 68.6 
(13.2) years 
 
Male: 71.3%  
 
White: 41.6% 

Existing staff 
 
Number of APNs or PAs/ practice 

0 APNs/PAs  

Garnett 20202 
 
N = 1,790 

Cross-sectional 
 
NA 

Hematology 
 
Adults with complex 
hematologic cancer 

Age (M [SD]): NR 
 
Male: NR 
 
White: NR 

Existing staff 
 
Existence of nurse care managers 

None 

Graze 20143 
 
N = NR 

Repeated cross-
sectional 
 
18 months 

Oncology 
 
Breast cancer patients 
attending the Anne 
Arundel Medical Center 
DeCesris Cancer 
Institute 

Age (M [SD]): NR 
 
Male: 0% (100% 
female) 
 
White: NR 

New clinic 
 
Symptom management clinic (SMC) led 
by advanced oncology nurse 
practitioners, embedded within oncology 
practice at medical center. Existing 
oncology nurse triage call system was 
integrated with the SMC to enhance 
coordination, communication, and 
patient education. 

Pre-integration of 
symptom management 
clinic into triage system 

Huang 20184 
 
N = 55 

Uncontrolled 
Pre/post 
 
1.33 months [40 
days] 

Hematology/ oncology 
 
Patients in an outpatient 
chemotherapy unit 

Age (M [SD]): NR 
 
Male: NR 
 
White: NR 

Staff reorganization 
 
Schedule optimization to reduce staffing 
violations of nurse-to-patient ratios 

Pre-implementation of 
schedule optimization 
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Author 
Year 
N 

Study Design 
 
Follow-up 

Specialty Care Setting 
 
Population 

Participant 
Characteristics 
 
Age 
%male 
%white 

Staffing Model/  
Intervention 

Comparator 

Reese 20215 
 
N = 133 

Retrospective 
cohort study 
 
NA 

Neurology 
 
Patients presenting to 
outpatient neurology 
clinic deemed 
appropriate candidates 
for headache infusion 
by clinic nurse. 

Age (M [SD]): NR 
 
Male: NR 
 
White: NR 

New clinic 
 
Headache Infusion Center set up 
infusion patients following a multistep 
protocol to meet neurology team's 
clinical experience and patient needs. 

Comparable issues seen 
in the ED 

Ross 2014 
 
N:= NR6 

Repeated cross-
sectional 
 
8 months 

Neurology 
 
Patients referred for 
new neurologic 
symptoms or signs 
providing direction for 
future care needs 
(migraine, MS, 
Parkinson's etc).  

Age (M [SD]): NR 
 
Male: NR 
 
White: NR 

New staff 
 
A new clinical team was established to 
obtain new neurology referrals and 
evaluate patients with new neurologic 
symptoms or signs and provide direction 
for future care needs. Team directs 
patients to: primary care physician, a 
subspecialty clinic, or  
a general neurology physician who 
provides ongoing care. 

Pre-implementation of 
pilot program (single 
neurology physician 
assistant) 

Ruder 20117 
 
N = 199 

Cross-sectional 
 
NA 

Oncology 
 
Ambulatory oncology 
clinic patients: 
Diagnoses included 
solid tumors (89%), 
hematological 
malignancies (3%), and 
miscellaneous diseases 
(8%). 

Age (M [SD]): NR 
 
Male: NR 
 
White: NR 

New staff 
 
Addition of an oncology pharmacist to 
an outpatient oncology clinic. Services 
provided: patient and family disease 
state education and drug information, 
medication history and reconciliation, 
adverse drug event monitoring, disease- 
related symptoms and chemotherapy 
regimen management, and dosage 
review. 

None 

Smith 20048 
 

Repeated cross-
sectional 

Nephrology 
 

Age (M [SD]): NR 
 

New staff 
 

Pre-implementation of 
physician extenders 
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Author 
Year 
N 

Study Design 
 
Follow-up 

Specialty Care Setting 
 
Population 

Participant 
Characteristics 
 
Age 
%male 
%white 

Staffing Model/  
Intervention 

Comparator 

N = NR  
NA 

Huntsville Medical 
Group’s rural ESRD 
patients on chronic 
dialysis  

Male: NR 
 
White: NR 

Physician extenders (PAs, NPs) 
integrated into the Huntsville Medical 
Consulting Group practice in a rural 
dialysis clinic. Visited chronic dialysis 
patients once per week to review 
medications, treatment plans, evaluation 
of vascular access, and home visits if 
patients did not show up for dialysis. 
Patients whose care management was 
not reimbursed by monthly capitation 
payment system were transitioned to 
having their care managed by physician 
extenders, with general 
guidance/supervisions by nephrologists. 

Abbreviations. APN = advanced practice nurse; HF = heart failure; MI = myocardial infarction; NA = not available; NR = not reported; RN = registered nurse; SD = standard deviation 
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OUTCOME DATA OF INCLUDED PRIMARY STUDIES 
Author 
Year 

Staffing Model  Analysis 
Type 

Productivity  
Outcomes a 

Patient-Important  
Outcomes b 

Albert 20101 Existing staff Adjusted 
comparison 

NR Quality 
Compliance with guideline-recommended 
therapy (multivariate comparison (0 APN/PA 
ref)):  
>2 APN/PA for adherence to guideline-rec 
ICD/CRT-D (OR: 1.99; 95% CI: 1.91-3.26; 
p=0.007);  
>2 APN/PA for adherence to guideline-rec HF 
education (OR: 1.91; 95% CI: 1.16-3.14; 
p=0.011) 
Other guidelines-rec therapies NSD 

Garnett 20202 Existing staff None Utilization 
Prevented ED visits: 1% derived from NCM 
activities 
Prevented admission or readmission to hospital: 1% 
derived from NCM activities 
Quality 
Improved continuity of care: 52% derived from NCM 
activities 

Patient Health 
Patient self-management: 15% derived from 
NCM activities 
Patient treatment adherence: 7% derived 
from NCM activities 
Change in health behavior: 21% derived from 
NCM activities 

Graze 20143 New clinic Unadjusted 
comparison 

Utilization 
Oncology unit admissions (related to symptoms of 
pain and weakness): 
26 per month (pre-SMC clinic) vs 17 per month (7 
months follow-up) 
ED Visits: At least 40 ED visits prevented (data NR) 

Patient Satisfaction 
"Patient satisfaction has increased in the 
outpatient infusion center" (data estimated 
from Figure 2: 80% baseline satisfaction vs 
90% final satisfaction). 

Huang 20184 Staff reorganization Unadjusted 
comparison 

Utilization 
Pre-optimization (40 days) vs post-optimization (40 
days): 
Patient volume: 44.7 vs 44.7 
Average chair utilization: 8.8 vs 8.3 
Maximum chair utilization: 17.3 vs 14.1 
Resource constraint violation: 20.1 vs 14.7 
Provider Satisfaction  

Healthcare Access 
Patient wait time to treatment initiation: 
decreased from as much as 40 minutes to 5 
minutes (data NR) 
Wait time between provider visit and infusion 
appointment: 5 to 15-minute increase  
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Author 
Year 

Staffing Model  Analysis 
Type 

Productivity  
Outcomes a 

Patient-Important  
Outcomes b 

Overall feedback from managers, physicians, 
nurses, pharmacists, and nurses was positive (data 
NR) 

Reese 20215 New clinic 
 
Headache Infusion Center 
set up infusion patients 
following a multistep 
protocol to meet neurology 
team's clinical experience 
and patient needs. 

Non-
comparative 

Utilization 
Mean duration of visit 2.51 hrs. infusion clinic vs 
6.24 hrs. ED (comparable issues) 
Cost 
Mean cost of visit $962 in infusion clinic vs $10,375  
in ED 

Patient Satisfaction 
Average patient satisfaction scores ranged 
from 4.2-4.96 (out of 5 - very good) on all 
patient satisfaction measures 

Ross 20146 New staff Unadjusted 
comparison 

Utilization 
Lead time (average): 299 days pre- vs 10 days 
post-implementation of pilot  

Patient Satisfaction  
Mean score: 89.25 pre- vs 89.25 post-
implementation of pilot. 

Ruder 20117 New staff None Utilization 
The pharmacist saw patients on average 2.9 times 
during the course of treatment.  
There were 583 pharmacist clinical interventions 
and 378 consultation interventions. 
Cost 
Saved $210,000 in chemotherapy costs (estimated 
from reduced chemotherapy mixing and reduced 
dosages) 
Provider Satisfaction  
98% positive ratings 

Patient Satisfaction  
95% positive ratings 

Smith 20048 New staff None Utilization 
Freq of Admission: 1.75 pre- vs 1.27 post-
implementation admissions/patient 
Inpatient days/dialysis patient: 14.25 pre- vs 7.3 
post-implementation days/patient 

Patient Health 
Mortality: 19.01% pre- vs 9.3% post-
implementation  

Notes. aProductivity outcomes include: Utilization (ie, number of visits, emergency department visits), cost, and provider satisfaction; b Patient-important outcomes include patient 
satisfaction, healthcare access (eg, wait times for appointments), equity (eg, disparities in care), patient health outcomes (eg, symptom improvement), and quality (ie, meeting a 
quality measure) 
Abbreviations. APN = advanced practice nurse; Avg. = Average; BCC = breast cancer center; ED = emergency department; HF = heart failure; LOS = length of stay; NA = not 
available; NCM = nurse care manager; NR = not reported; NSD = no significant difference; RN = registered nurse; SD = standard deviation..
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QUALITY ASSESSMENT OF INCLUDED PRIMARY STUDIES 
Cohort Studies 

Author, 
Year 

Selection bias Bias in 
classification of 
interventions  

Bias due to 
departures 
from 
intended 
interventions 

Bias due to 
measurement of 
outcomes? 

Bias due to 
confounding? 

Bias due to 
missing 
data? 

Bias in the 
selection of 
reported 
results 

Overall bias 

Reese 
20215 
(duration of 
visit 
outcome) 

High 
 
Patients in 
intervention group 
assessed by 
clinician to be 
eligible for infusion 
clinic. No information 
on comparison 
group (ED patients 
with "equivalent 
problem"). Do not 
know if groups were 
comparable, 
selected during 
same timeframe, etc. 
Patients attending 
ED likely to be 
different to those 
calling clinic. 

High 
 
Intervention 
groups not 
clearly defined, 
no information 
on those 
attending ED. 
Unclear how 
comparison 
group was 
defined. 

Low 
 
Intervention is 
single visit to 
headache 
clinic.  

High 
 
No information 
differences between 
patient groups. It is 
likely that the 
groups differed in 
important 
characteristics 
(symptom severity, 
demographics, etc) 
that may have 
influenced the 
duration of visit 
(primary outcome 
compared between 
the 2 groups). No 
attempt to adjust for 
potential 
confounding. 

High 
 
No information 
differences 
between patient 
groups. It is likely 
that the groups 
differed in 
important 
characteristics 
(symptom severity, 
demographics, etc) 
that may have 
influenced the 
duration of visit 
(primary outcome 
compared between 
the 2 groups). No 
attempt to adjust 
for potential 
confounding. 

Unclear 
 
No 
information 
on missing 
data. 

Unclear 
 
Primary 
outcome 
reported, 
unlikely to have 
been selected 
among other 
outcomes. No 
protocol 
identified. 

High 
  

Abbreviations. ED = Emergency department. 
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Uncontrolled Pre-Post Studies 

Author, 
Year 

Selection bias Bias in 
classification 
of 
interventions 

Bias due to 
departures from 
intended 
interventions 

Bias due to 
measurement of 
outcomes? 

Bias due to 
confounding? 

Bias due to 
missing 
data? 

Bias in the 
selection of 
reported 
results 

Overall bias 

Huang 
20184 

Low 
 
All 
rooms/patients 
are selected 
  

Unclear 
 
Change in 
scheduling may 
have affected 
patient 
participation 
  

Low 
 
 No departures/ 
interruptions described  

 Low 
 
Outcomes of patient 
volume, chair 
utilization, and 
resource constraint 
violations are 
measured in a 
standard way  

Unclear 
 
No potentially 
confounding 
patient or 
provider 
characteristics 
measured 

Unclear 
 
Missing data 
not reported 

Unclear 
 
No study 
protocol 
reported 

Unclear 
  

Reese 
20215 
(pain and 
satisfaction 
outcomes) 

Low 
 
Patients 
assessed by 
nurse/clinician 
to be eligible for 
infusion clinic 
were included. 

Unclear 
 
Patients 
attending the 
infusion clinic 
were 
intervention 
group. No 
information 
about the 
participants or 
those that were 
not selected to 
attend infusion 
clinic. 

Low 
 
Intervention is single 
visit to headache clinic.  

High 
 
Pain: no information 
on how pain was 
assessed, or when it 
was assessed 
 
Satisfaction: only a 
subset of patients 
took survey, no 
information on this 
patient group and 
how if may have 
differed from the 
group overall. 

Unclear 
 
No potential 
confounding 
variables 
measured 

Unclear 
 
No 
information 
on missing 
data. 

Unclear 
 
Primary 
outcome 
reported, 
unlikely to 
have been 
selected 
among other 
outcomes. 
No protocol 
identified. 

High 
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Cross-sectional Studies 

Author, 
Year 

Were the 
criteria for 
inclusion in 
the sample 
clearly 
defined? 

Were the 
study 
subjects and 
setting 
described in 
detail? 

Was the 
exposure 
measured in 
a valid and 
reliable way? 

Were 
objective, 
standard 
criteria used 
for 
measurement 
of the 
condition? 

Were 
confounding 
factors 
identified? 

Were 
strategies to 
deal with 
confounding 
factors 
stated? 

Were the 
outcomes 
measured in a 
valid and reliable 
way? 

Was 
appropriate 
statistical 
analysis 
used? 

Overall 
Study 
Quality 

Albert 
20101 
Fonarow 
19979 

Yes 
 
Fonarow 1997 
describes the 
inclusion/ 
exclusion 
criteria in 
detail. 

Yes 
 
Patient and 
practice 
characteristics 
were detailed 
in Tables 1 
and 2, 
subgrouped 
by practice 
APN/PA 
staffing levels. 

Yes 
 
Full-time 
equivalent 
APN/PA 
staffing levels 
per practice 
were 
operational-
ized as 0, >0 
to <2, or ≥2. 

Yes 
 
Only patients 
with heart 
failure or prior 
myocardial 
infarction, 
along with left 
ventricular 
dysfunction/ 
poor ejection 
fraction were 
included, as 
detailed in the 
inclusion 
criteria. 

Yes 
 
Multivariate 
models 
controlled for 
patient and 
practice 
characteristics, 
as well as 
within-practice 
variation. 

Yes 
 
Authors used 
multilevel and 
multivariate 
models. 

Yes 
 
Outcomes were 
documentation of 6 
different guideline-
recommended 
heart failure 
therapies. 

Yes 
 
Authors used 
multilevel 
and 
multivariate 
models. 

Good 
  

Garnett 
20202 

Yes 
 
All complex 
patients with 
hematologic 
cancer 
receiving care 
from NCM 
during 
specified time 
period. 
Detailed 
criteria defining 

No 
 
Inclusion 
criteria for 
patients was 
provided, but 
characteristics 
of included 
sample 
(demographic
s, cancer 
characteristics

Yes 
 
Exposure to 
nurse care 
manager 
tracked 
through 
electronic 
health records. 

Yes 
 
Specified 
criteria used to 
determine 
complex 
patients from 
electronic 
health record 

No 
 
No 
characteristics 
or potential 
confounding 
factors of 
patients 
mentioned. 

No 
 
No mention of 
adjustment for 
potential 
confounding 
factors 

Unclear 
 
Case manager 
activities and care 
outcomes defined 
from previously 
established 
frameworks, but 
unclear how those 
specific measures 
were selected. 
Outcomes cross-
linked to various 

NA 
 
No statistical 
analysis - 
just 
presentation 
of 
percentages 
of outcomes/ 
activities 

Fair 
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Author, 
Year 

Were the 
criteria for 
inclusion in 
the sample 
clearly 
defined? 

Were the 
study 
subjects and 
setting 
described in 
detail? 

Was the 
exposure 
measured in 
a valid and 
reliable way? 

Were 
objective, 
standard 
criteria used 
for 
measurement 
of the 
condition? 

Were 
confounding 
factors 
identified? 

Were 
strategies to 
deal with 
confounding 
factors 
stated? 

Were the 
outcomes 
measured in a 
valid and reliable 
way? 

Was 
appropriate 
statistical 
analysis 
used? 

Overall 
Study 
Quality 

complex 
patients 
provided. 

, etc) not 
provided. 

nurse care 
management 
activities and 
health/care 
outcomes tracked 
in the electronic 
health record, but 
unclear how these 
were matched (ie, 
what activities/ 
outcome 
constituted 
'improved 
continuity of care" 
or "patient self-
management"). 

Graze 
20143 
Fessele 
201410 

Unclear 
 
Pilot study 
inclusion 
criteria 
described in 
Fessele 2014. 
At baseline 39 
sites were 
supported by 
the ONS 
Foundation 
including the 
AAMC which is 
described in 

No 
 
No patient 
information. 
SMC led by 
advanced 
oncology 
nurse 
practitioners, 
embedded 
within 
oncology 
practice at 
medical 
center.  

Yes 
 
The number of 
ED visits 
prevented by 
SMC early 
management 
of presenting 
systems was 
tracked 
between June 
2013 to 
January 2013. 
The protocol 
implemented 

Unclear 
 
Over 2 years, 
the AAMC site 
tracked 
performance 
across all 
measures 
designated by 
the study and 
conducted 
their own 
pre/post 
assessment of 
3 specific 

No 
 
No attempt to 
identify 
potential 
confounders. 

No 
 
None 
described 

Yes 
 
A list of clinically 
important 
symptoms was 
created and used 
to triage patients 
into the SMC. The 
AAMC tracked 
cases that were 
prevented from 
becoming ED 
cases through 
SMC management 
in the form of 

NA 
 
No statistical 
analysis, but 
Fig 4 
provides data 
on # of ED 
visits 
potentially 
prevented 
and Fig 5 
shows a 
decline in 
oncology unit 
admissions 

Fair 
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Author, 
Year 

Were the 
criteria for 
inclusion in 
the sample 
clearly 
defined? 

Were the 
study 
subjects and 
setting 
described in 
detail? 

Was the 
exposure 
measured in 
a valid and 
reliable way? 

Were 
objective, 
standard 
criteria used 
for 
measurement 
of the 
condition? 

Were 
confounding 
factors 
identified? 

Were 
strategies to 
deal with 
confounding 
factors 
stated? 

Were the 
outcomes 
measured in a 
valid and reliable 
way? 

Was 
appropriate 
statistical 
analysis 
used? 

Overall 
Study 
Quality 

this study for 
the approval of 
developing a 
symptom 
management 
clinic (SMC) for 
breast cancer 
patients. 

in the SMC to 
identify 
symptoms is 
described in 
Feselle 2014. 
 
. 

outcomes of 
interest in 
comparison to 
the other sites 
in the study. 
 
The 
measurement 
of the 
condition 
comes down to 
the patient 
level 
information 
which there is 
no information 
about. 

potential patient 
visits per 
presenting 
symptom  

after 
implementati
on of the 
SMC 

Ruder 
20117 

Yes 
 
Patients were 
seen by the 
pharmacist 
during routine 
hematology/ 
oncology 
treatments at 
the John Marsh 
Cancer Center 
between 
September 

Unclear 
 
All patients in 
this sample 
were 
ambulatory 
oncology 
clinic patients, 
but no age 
restrictions or 
other criteria 
were 
provided. 

No 
 
All patients 
who received 
treatment at 
the center and 
were seen by 
the pharmacist 
were included 
in this study, 
but the 
authors state 
that the 
methodology 

Unclear 
 
This was a 
retrospective 
descriptive 
analysis of 
clinical 
interventions 
by the 
oncology 
pharmacist 
between 
September 
2004 and 

Unclear 
 
Pharmacist 
role evolved 
over the period 
of the study.  
Documentation 
lacked format 
and 
consistency - 
authors 
estimated that 
approximately 
25% of 

No 
 
These factors 
were identified 
in the 
limitations 
section, but 
authors stated 
that given the 
personal and 
professional 
relationships, 
which 
developed 

No 
 
Survey was not a 
validated 
instrument and 
data collection 
methods were not 
consistent 
throughout study 
period. 

NA 
 
No statistical 
analysis - 
authors 
provide table 
of patient 
and 
colleague 
survey 
results on a 
5-pt Likert 
scale  

Poor 



Evidence Brief: Specialty Care Staffing – Supplemental Materials Evidence Synthesis Program 

29 

Author, 
Year 

Were the 
criteria for 
inclusion in 
the sample 
clearly 
defined? 

Were the 
study 
subjects and 
setting 
described in 
detail? 

Was the 
exposure 
measured in 
a valid and 
reliable way? 

Were 
objective, 
standard 
criteria used 
for 
measurement 
of the 
condition? 

Were 
confounding 
factors 
identified? 

Were 
strategies to 
deal with 
confounding 
factors 
stated? 

Were the 
outcomes 
measured in a 
valid and reliable 
way? 

Was 
appropriate 
statistical 
analysis 
used? 

Overall 
Study 
Quality 

2004 and 
October 2006. 

of the study 
evolved over 
time and 
earlier patients 
may not have 
had their data 
accurately 
recorded. 

October 2006. 
 
.   

pharmacist 
interventions 
were not 
documented.. 
 
The survey 
instruments 
used in this 
study were not 
validated and 
colleague 
surveys are 
likely biased.  

over time, the 
colleague 
surveys are 
likely biased.  
Specific 
patient 
outcomes 
data are 
limited in this 
study 

Smith 
20048 

No 
 
Sample was 
presumably 
patients visiting 
the centers for 
outpatient 
dialysis, but 
specifics not 
provided. 

No 
 
Setting 
described, but 
no information 
on patient 
characteristics 

Yes 
 
Exposure was 
introduction of 
PA to the 
clinic, but no 
specifics 
described of 
how many of 
the patients 
saw the PA, 
etc. 
  

Unclear 
 
No information 
on the patient 
population 
provided 

No 
 
No 
characteristics 
or potential 
confounding 
factors of 
patients 
mentioned. 

No 
 
No mention of 
adjustment for 
potential 
confounding 
factors 

Unclear 
 
Outcomes of 
mortality and 
length of stay are 
objective, but no 
details on how that 
data was collected 

NA 
 
No statistical 
analysis, 
comparison 
of 
percentages 
and LOS 
before/after 
introduction 
of PA, but no 
statistical 
testing 
between 
groups 

Poor 

Abbreviations. AAMC = Anne Arundel Medical Center; ED = emergency department; LOS = length of stay; PA = physician assistant; ONS = oncology nursing service; SMC = 
symptom management clinic;  
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APPENDIX D: RESEARCH IN PROGRESS 
Status Title Study Design Intervention Information 

Resources 
Completed 
(July 2021) 
No 
Publication 

GrandAides, a 
Workforce 
Innovation to 
Address Post-
Acute Care 

RCT Specially trained 
“GrandAide” 
supporting 
outpatient post-
acute care for 
patients discharged 
from the hospital 
with congestive 
heart failure. 

NCT04966442 

Abbreviations. RCT = randomized controlled trial 
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APPENDIX E: PEER REVIEWER DISPOSITION 
Comment # Reviewer # Comment Author Response 
Are the objectives, scope, and methods for this review clearly described? 
1 1 Yes None 
2 2 Yes None 
3 3 Yes None 
4 4 Yes None 
5 5 Yes None 
6 6 Yes None 
Is there any indication of bias in our synthesis of the evidence? 
7 1 Yes – See comments below  
8 2 No None 
9 3 No None 
10 4 No None 
11 5 No None 
12 6 No None 
Are there any published or unpublished studies that we may have overlooked? 
13 1 Yes - The report focused on studies that involved 

staffing interventions and thus excluded many 
observational studies that did not involve changes in 
staffing practice. 

Thank you for all of your thoughtful comments. We have 
addressed them individually below. 

14 2 No None 
15 3 No None 
16 4 No None 
17 5 No None 
18 6 Yes - There is more literature on use of medical 

scribes, including within specialty care settings such as 
cardiology clinics, and impacts on productivity. For 
example -- Clinicoecon Outcomes Res. 2013;5:399-
406; Clinicoecon Outcomes Res. 2015;7:489-95. 

Thanks for pointing this out. The Minneapolis ESP recently 
completed a systematic review of medical scribes in cardiac, 
orthopedic, and emergency care, and so we specifically 
excluded this intervention type to avoid a duplication of 
work. This exclusion is now noted in our Methods section. 
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However, the review cites only one study (an RCT, still 
in progress). 

 
Citation: 
https://www.hsrd.research.va.gov/publications/esp/medical-
scribes.cfm 

Additional suggestions or comments can be provided below. If applicable, please indicate the page and line numbers from the draft report. 
19 1 In response to a request from the VHA Office of 

Specialty Care Services (SCS) and Chiefs of Medicine 
Field Advisory Council, this Evidence Brief synthesized 
existing evidence on staffing models used in outpatient 
specialty care settings and its association with staff 
productivity and patient outcomes. The strengths of this 
Evidence Brief include the following: 

None  

20 1 Using rigorous evidence synthesis protocols None 
21 1 Reporting methodological details including 

data/literature search, abstraction/assessment, 
synthesis, and inclusion criteria 

None 

22 1 There are several conceptual and methodological 
issues that warrant clarification and reconsideration in 
order to make the conclusion of this evidence synthesis 
valid and informative 

Thank you for these comments. We address them 
individually below. 

23 1 There is a lack of clarity regarding the scope of this 
synthesis and the operationalization of staffing 
model(s). While the authors provided a general 
definition/description for the key construct – staffing 
models (page 6), it was not clear what aspects of 
staffing (e.g., staffing level, mixtures and/or proportions 
of different professionals, allocation of workload, tasks, 
and responsibilities) were used to define staffing 
model(s) and were considered as the team searched, 
assessed, and selected the primary studies. 

Thank you for noting this omission. We now state our 
intention to examine supply-side staffing 
models/interventions in our Background section. 

24 1 The authors identified two staffing model types 
(implementation of new or existing staff on an existing 
model of care vs. establishment of a new clinic) and 
organized the evidence based on these types. What’s 
the rationale for identifying/using these two types? 
These two types seemingly cannot differentiate key 
aspects of staffing models (e.g., staffing level, mixtures 

Thanks for noticing this. We now cite a recent Cochrane 
review (Butler 2019) on inpatient nurse staffing as the 
starting point for our example staffing model/intervention 
categories. We also note that no comprehensive reviews of 
outpatient specialty care staffing models/interventions exist, 
so we are providing possible categories for these 
models/interventions in Table 1.  
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and/or proportions of different professionals, allocation 
of workload, tasks, and responsibilities). 

25 1 The report also used the term staffing interventions 
(sometimes interchangeably with staffing models). If an 
intervention is required to be included, the scope of this 
evidence synthesis is limited to those studies that 
involved changes in staffing practice, which should be 
clearly stated. 

Thank you for highlighting this issue. We now refer to both 
staffing interventions and models throughout, to be inclusive 
of the non-interventional studies covered in this brief. 

26 1 Potentially as a result of the conceptual issues 
mentioned above, I am concerned that many of the 
selected primary studies included in this synthesis 
were not related to staffing models or staffing 
interventions. For example, Allison (1999) is a clinical 
intervention focusing on follow-up care and the 
intervention did not focus on staffing. Graze (2014) is 
about providing symptom management and Hook 
(2012) is about providing care navigation for cancer 
patients. The focus of these studies (or the nature of 
the interventions) was not about staffing. 
Consequently, it is difficult to draw conclusion about 
the effects of staffing from these studies because the 
reported outcomes/changes, especially the patient 
outcomes, were more likely to result from the clinical 
interventions, not staffing. This may lead to a 
significant bias in the synthesis conclusion. To mitigate 
this bias, I would suggest selecting only primary 
studies for which staffing was the main intervention or 
independent variable. 

These are great points. We understand that the 
interventions or models in the studies included in this brief 
contained overlapping clinical and staffing components. 
However, in healthcare, staffing-related interventions or 
models that improve clinical outcomes and staffing-related 
interventions that improve productivity outcomes are often 
inextricably linked, i.e., there is usually some tradeoff 
between staffing-related productivity and outcomes 
important to patients. That said, we have now excluded 
Allison 1999 and Hook 2012 as neither study reported 
productivity outcomes. In addition, quality outcomes were 
moved to the productivity outcome category to better reflect 
their importance to productivity rather than patients. We 
have retained the remaining eight studies as they all involve 
staffing interventions/models that affect productivity and/or 
patient-important outcomes. 

27 2 The authors present a strong effort to synthesize a very 
challenging area to study. The paper states the 
potential impact of two strategies for addressing 
specialty care staffing: Adding staff and adding clinics. 
The quality of evidence available to make conclusions 
was low as stated by the authors, but it is helpful to see 
what is available. 

Thank you for your comments. 

28 2 While within the focus of studying the impact of adding 
new care staff or adding new clinics has on the function 
of specialty care clinics the paper is thorough, there are 
two extremely relevant phenomenon which I suspect 

Thanks for this! We now note these COVID-19-related 
staffing issues in our Future Research section. 
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readers in the VHA system at this time, and likely for 
the forseable future, would be really interested in 
seeing some commentary on. COVID has completely 
turned clinical care in the VHA on its head as it has in 
the entire country. Specialty clinics are scrambling to 
adapt to management of patients in hybrid 
telemedicine structures. There is a severe staffing 
shortage particularly with nurses 

29 2 I do not believe there is any strong published literature 
on how best to navigate these challenges, but to the 
extent that the authors might have insights on how 
various strategies could mitigate impact of these 
issues, or at least acknowledge the issue in the 
discussion even if more generally than the specific 
COVID situation, I believe it would add great value to 
this paper. 

Thank you, as noted above, we have addressed these 
issues in our Future Research section. 

30 3 1. Page 4, line 31; Page 6, line 20: Please consider 
further clarifying the context by which the term “staffing 
model” is used. Staffing model described as matching 
the demand with appropriate resources (specifically 
human resources/staff) is accurate. Healthcare 
operators/administrator often use “staffing model” as 
an operations tool, a staffing grid, a staffing plan which 
defines the allocation of clinical and office staff needed 
on a daily basis relative to volume of 
patients/procedures/visits scheduled in the clinic. There 
are many considerations in a “staffing model” to 
minimizing staff shortages and maximizing staff 
expertise including staff workload (staff to patient 
panel) hours per unit of service benchmarks, acuity, 
staff skill mix, which were not noted at all in the article. 

This is a great comment. We now note, in both the 
Executive Summary and the Background section, that we 
have focused on supply-side staffing models that involve 
changes in staff, types of staff, or clinic types. We did not 
include literature on demand-side changes that would help 
staffing, like reducing patient panels or accepting only less 
complex patients. 

31 3 2. Page 6, line 31: Table 1 identifies as “intervention 
types” same items identified as “staffing model types” 
on Page 10, Lines 58-59. This is confusing 

This is now fixed – thank you. 

32 3 3. Page 4, line 39: define “optimal staffing methods” This is now fixed – thank you. 
33 3 4. Page 4, line 40: consider “inefficiencies or non-value 

added time” vs “slack” 
Thank you, we have made this edit. 
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34 3 5. Page 7, line 50: what is a “better implemented PACT 
models” versus one which is not? 

This is now fixed – thank you. 

35 3 6. Page 9, line 49: productivity outcomes, what is the 
working definition of productivity? Is health care 
utilization a productivity measure or a patient outcome 
measure? Provider and staff satisfaction rates from an 
operations standpoint is not a productivity measure. 
Typical productivity measures in healthcare include 
volume per FTE, wRVU per 1.0 cFTE. 

Thanks for catching this – we now clarify that our included 
outcome types (utilization; provider/staff satisfaction; cost-
effectiveness) comprise our definition of “productivity 
outcomes.” 

36 3 7. Page 10, line 58-59: “Implementation of new or 
existing staff on an existing model of care”, consider 
“addition of new staff or redefined roles of existing 
staff” 

Thank you, we have made this edit. 

37 3 8. Page 16, line 17: Consider using “advanced practice 
providers” vs “physician extender 

We have made this edit throughout. 

38 3 10. Page 17, line 43: Consider using “advanced 
practice providers” vs “physician extender” 

We have made this edit throughout. 

39 3 11. Page 20, line 25: Consider using “advanced 
practice providers” vs “mid-level clinicians” 

We have made this edit throughout. 

40 3 12. Page 20, line 59: Consider using “advanced 
practice providers” vs “mid-level” 

We have made this edit throughout. 

41 5 Oncology 
I reviewed the ESP brief on Specialty Care Staffing. 
The reviewed studies are of low quality and strong 
conclusions cannot be made. It does not appear this 
study would provide clear evidence for any particular 
non-physician staffing model for oncology.  

Thank you for your comments. 

42 5 Nephrology 
Concur with [X] 

Thank you for your comments. 

43 5 Optometry 
I have reviewed the attached draft. Unfortunately, there 
was only one study identified for optometry and it was 
excluded for “ineligible timing.” I don’t see any 
meaningful extrapolations or inferences from the other 
data presented in the study to validly support any 

We agree, there is a paucity of literature in this area, thank 
you for your comments. 
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conclusions for optometry. Thank you for the 
opportunity to review. 

44 5 Endocrinology 
I concur with the findings and recommendations of the 
ESP specifically for Diabetes and Endocrinology but 
also as applicable to many specialties. 

Thank you for your comments. 

45 5 Neurology 
I have reviewed and agree with the staffing ESP report, 
particularly the recommendations for future research 

Thank you for your comments. 

46 6 In this Evidence Brief, requested by the VA Office of 
Specialty Care Services and other partners, the 
authors seek to review the available evidence 
regarding specialty care staffing models. Specifically, 
they ask: (1) which staffing models for outpatient 
specialty care are associated with increased staff 
productivity and improved patient outcomes; and (2) 
how outpatient specialty care staffing models vary by 
program/clinical specialty and contextual 
characteristics. 

Thank you for your comments. 

47 6 Overall, the team found only 10 studies (in 12 
manuscripts) across all specialties relevant to their 
search, with overall low-quality evidence. Strikingly, 
only 2 of the 10 studies included any sort of statistical 
analysis. This is perhaps unsurprising because 
discussion of staffing models is often limited to the 
clinical and operations sphere, and there is a paucity of 
funded research in this space. The reality also is that 
specialties are quite distinct, and what might work well 
in one specialty may not work well in another. While I 
applaud the authors for their call for a comprehensive 
conceptual model of specialty care delivery to help 
guide future research, a ‘one-size-fits all’ model may 
not be feasible given inherent differences in specialty 
care delivery (e.g., procedural vs non-procedural 
specialties, short-term vs. chronic care management, 
etc.). Something analogous to a PACT/PCMH model 
may be more feasible with respect to specialty care 
management of patients with chronic diseases such as 
inflammatory bowel diseases, cirrhosis, or CHF, where 

Thank you for your comments. 
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in many cases the specialist serves in more of a 
primary care role. The real value of this review is in 
demonstrating the relative lack of methodologically 
rigorous inquiry into ways in which we might re-
envision specialty care staffing models to maximize 
productivity (thereby improving overall Veteran access 
to care), patient/provider satisfaction, and patient-
centered outcomes. 

48 6 A few comments to consider in revisions: 
I was surprised not to see more literature on use of 
medical scribes in the specialty care space. The 
authors cite a single study (an RCT still in progress), 
but there are at least a few more studies that were not 
highlighted. For example, there are several studies on 
use of medical scribes in cardiology clinics and impacts 
on productivity, which are included above. 

Thanks for this. As we note above, we have specifically 
excluded scribes interventions in this review, as an ESP 
systematic review on scribes in specialty care was recently 
conducted. 
 
Citation: 
https://www.hsrd.research.va.gov/publications/esp/medical-
scribes.cfm 

49 6 Training physicians and other healthcare professionals 
is a central part of VA’s statutory mission -- VA 
currently provides training for over 44,000 individual 
physician residents and fellows annually. Discussion of 
the extent to which trainee effort can be optimized 
within specialty care delivery models in VA to maximize 
trainee education while also improving overall Veteran 
access to care/productivity would be helpful to mention. 
Even if there are no current studies on this topic, it is a 
very relevant area to explore in future research. 

Thank you for this suggestion. We did not find any studies 
involving staffing trainees, but we have added the topic to 
the Future Research section, given the importance of 
trainees to the VA and other teaching hospitals. 

50 6 The rapid expansion of virtual care and how this 
impacts specialty care productivity, provider and 
patient satisfaction, and other outcomes, is very 
relevant here – it seems like an oversight not to 
mention this at all in the discussion. Virtual care 
delivery did not appear to be specifically excluded in 
the search – if virtual care delivery models are outside 
the scope of the review, I would make this more 
explicit. 

Thanks! We did not find any studies of virtual specialty care 
staffing models/interventions in our search, but we have 
mentioned this area as a topic for Future Research section 
in our Discussion. 
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