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Abstract 
Background: Patient navigation (PN) programs have been shown to 
increase patient satisfaction and quality of life among patients with 
lung cancer and to decrease time to treatment. However, the general 
cost-effectiveness of such programs in the context of lung cancer 
remains unknown. Hence, the aim of the present systematic review 
was to analyze the scientific literature and quantitatively assess the 
level of evidence on the cost-effectiveness of PN programs for 
patients diagnosed with lung cancer.  
Methods: A systematic literature search was carried out in PubMed, 
EMBASE, CENTRAL, CINAHL and PsycINFO databases without time 
limitations. Randomized controlled trials written in English or German 
were eligible for inclusion if any results regarding the cost-
effectiveness of personally delivered PN programs for patients after 
lung cancer diagnosis were reported. A manual search was carried out 
to supplement the systematic search. Additionally, the authors of 
ongoing or unpublished relevant research were contacted. The titles, 
abstracts and full texts of relevant citations 
were screened independently by two reviewers.   
Results: The initial search yielded 814 articles, including four papers 
identified manually. Twenty-one articles were included in the full text 
screening. However, no study met the inclusion criteria. 
Contacting the authors of ongoing or unpublished research and cross-
cancer studies did not yield any studies that met the inclusion 
criteria.   
Conclusion: Since no study met the inclusion criteria, this study 
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reveals a research gap in this area. Furthermore, no conclusive 
statement regarding the cost-effectiveness 
of patient navigation programs for patients diagnosed with lung 
cancer can be made. Since the implementation of new healthcare 
models such as PN at least partially depends on their cost-
effectiveness, future attempts to evaluate PN programs for lung 
cancer patients should consider examining outcomes related to cost-
effectiveness to overcome the identified research gap.
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Introduction
Lung cancer remains the most commonly diagnosed cancer type worldwide, with 2.1 million new cases annually. It
accounts for an estimated 1.8 million deaths per year and is thus the most common cause of cancer-related deaths in men
and the secondmost common cause in women.1 Steady progress in the detection, treatment and prevention of lung cancer
has led to increased survival as well as decreased incidence.2 However, more than 50 percent of lung cancer patients die
within a year after diagnosis, and the 5-year survival rate is still lower than 21 percent for men andwomen combined.2,3 In
addition to the poor prognosis, lung cancer patients often experience severe symptom burdens, such as fatigue, shortness
of breath and pain. These symptoms, alongwith anxiety and depression, are associated with reduced quality of life in lung
cancer patients.4–7

Depending on patients’ overall health and their lung cancer stage, treatment patterns can be very complex and
overwhelming for patients. Chemotherapy, immunotherapy, radiotherapy, surgery, or therapy combinations are possible
treatment options in curative or palliative settings. Furthermore, targeted therapy can be applied. These care options are
provided by numerous different health care professionals within and across health care sectors.8 Patients’ complex needs,
the large number of involved caregivers and expensive treatment patterns result in a high economic burden of lung cancer,
varying across disease stages, treatment patterns and health care systems.9–12

A promising approach to improve patient-oriented outcomes (e.g., health-related quality of life) and to reduce health
care costs (e.g. by reducing barriers to appropriate treatment at an earlier stage of disease in order to avoid advanced
stages of the disease) for patients with cancer and chronic diseases is patient navigation (PN).13–16 PN was first
introduced by Harold Freeman to address barriers to timely care among African-American women with breast cancer
in Harlem, New York.17 While PN programs initially focused on barriers within breast cancer care, there is currently a
wide range of different programs across the cancer care continuum and beyond, including programs for other chronic
diseases.15,18 Typically, PN programs focus on the elimination of one or multiple barriers to appropriate health care
services, such as financial and access barriers, information barriers, medical system barriers and emotional barriers.17

Components of PN programs to overcome these barriers include aiding in care coordination, transportation services,
educational components, emotional support and assistance with financial barriers such as insurance coverage.16 Pro-
grams are situated across the care continuum, including screening, diagnosis, treatment and surveillance.17,18 Navigators
are most often trained health care professionals. In some programs lay health workers are employed.13,14

Within the context of lung cancer, the introduction of PN delivered by nurses reduced the time to treatment initiation after
suspicion of a lung cancer diagnosis in different settings.19–21 PN carried out by lay health workers has been shown to
improve lung cancer screening rates in current smokers who receive care in community health centers.22 In one study,
newly diagnosed lung cancer patients highly appraised the provision of information, emotional support and care
coordination delivered by trained volunteer lay navigators.23 Compared to a control group receiving enhanced standard
care over a 12-month follow-up, patients in a 16-week PN support program who were newly diagnosed with lung, breast
or colon cancer reported comparable cancer-related quality of life and cumulative direct costs as well as higher patient
satisfaction.24 The authors found lower cumulative direct costs in the small subsample of 30 lung cancer patients;
however, effectiveness measures were not reported separately for this diagnosis. However, the general cost-effectiveness
of such PN programs in the context of patients diagnosed with lung cancer has not yet been evaluated. Therefore, to date,
no systematic and quantitative assessment of the cost-effectiveness of PN programs for patients diagnosed with lung
cancer is available. Hence, the aim of this reviewwas to analyze the scientific literature to quantitatively assess the level of
evidence on the cost-effectiveness of PN programs for patients diagnosed with lung cancer.

Methods
Systematic and comprehensive literature searches in the PubMed, EMBASE, CENTRAL, CINAHL and PsycINFO
databases were conducted at January 15, 2020. Medical subject headings (MeSH) terms and keywords were
used to identify cost-effectiveness analyses of PN focusing on lung cancer patients. Broad search terms for patient
navigation, including potential synonyms (e.g., case management, case coordination, and community health workers),
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cost-effectiveness and lung cancer, were applied. The PubMed search strategy (Table 1) was adapted to the other
electronic databases. An extensivemanual search, including screening of study registers, and reference lists of studies and
reviews in the context of patient navigation and lung cancer was carried out to identify additional studies. The authors of
study protocols and cross-cancer studies were contacted up to two times to retrieve unpublished lung cancer-specific
results.

Retrieved citations from all databases and manual searches were merged using Endnote Version X9.2 for Windows
(Clarivate Analytics, Boston, MA, USA). After the review and removal of duplicates, study titles and abstracts were
screened for inclusion. The full texts of the remaining articles were assessed for eligibility. Each step was independently
performed by two review authors (CD, BK) to verify the retrieved results. Studies were eligible for inclusion if the
following criteria were met:

1) the study was a randomized controlled trial (RCT);

2) the study was published in English or German; and

3) the study reported results regarding the cost-effectiveness of PN for lung cancer patients after the diagnosis was
confirmed.

Based on a modification of the definition by Wells et al. (2008), PN was defined as an intervention that is carried out
personally (e.g., by nurses, caremanagers, lay healthworkers) for a defined episode of individual lung cancer-related care
and focuses on the identification and resolution of individual barriers to receive appropriate healthcare services.13 To
reduce the heterogeneity of the included programs and effectiveness outcomes, PN programs focusing on the screening
and early detection of lung cancer were a priori excluded. No further restrictions regarding the interventions were made.
Studies describing all possible PN program components applied after diagnosis were eligible. No restrictions regarding
the publication date, age of participants, lung cancer classification and stage, follow-up lengths, evaluation perspectives
or reported cost types were made. Studies were excluded if they did not meet all eligibility criteria.

Data extraction and quality assessment of the included studies were planned to be carried out independently by two
review authors. Data extraction using the 3rd version of the Cochrane data collection form for intervention reviews
(Cochrane, London, UK) or an adaption of this form as well as the Revised Cochrane tool for assessing risk of bias in
randomized trials tool for quality assessment were considered.25,26 Disagreements of any kind regarding data extraction
and quality assessment were resolved by consensus. The two review authors worked closely together with an experienced
senior author (TR) through the entire process. The systematic selection and screening of studies followed the Preferred
Reporting Items for Systematic Review and Meta-Analysis (PRISMA) guidelines.27

Results
A total of 810 citations were identified through database searches (PubMed n = 447, EMBASE n = 122, CENTRAL
n= 72, CINAHLn= 165, PsycINFOn= 4), and an additional four articles were foundmanually. The removal of duplicate
citations resulted in the inclusion of 741 titles and abstracts for eligibility screening. In this first-stage screening,
720 articles did not meet the inclusion criteria and were excluded. The remaining 21 articles proceeded to the full text
assessment. Eight articles did not investigate patient navigation programs28–35; six articles did not focus on lung cancer or

Table 1. PubMed Search Strategy.

# 1 (((((((((((((((((((((((((patient navigation [MeSH† Terms]) OR navigation) OR navigator) OR patient navigat*) OR
nurse navigat*) OR clinical navigat*) OR client navigat*) OR system navigat*) OR professional navigat*) OR
navigation program*) OR navigator nurse*) OR navigation service*) OR case management) OR case
manager) OR health navigat*) OR health worker) OR social worker) OR case coordinator) OR case
coordination)) OR health guide) OR community health worker*) OR community navigator*) OR health
navigat*)) OR cancer navigat*

# 2 lungneoplasms [MeSHTerms]OR (lungAND (cancerORoncologyORneoplasm*ORcarcinoma)) OR “small
cell lung cancer” OR “non-small cell lung cancer”

# 3 ((((((((((cost-benefit analysis [MeSHTerms])OR cost-effectiveness) OR cost-utility analysis)OR cost-utility) OR
economic evaluation*) OR marginal analysis) OR cost-benefit) OR cost$) OR cost consequence) OR (costs
and cost analysis [MeSH Terms])) OR health care costs

# 4 #1 AND #2 AND #3
†MeSH, Medical Subject Headings.
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did not present lung cancer-specific results36–41; three articles did not include an economic evaluation8,24,42; three articles
were study protocols43–45; and one article focused on promoting lung cancer screening prior to the diagnosis.22During the
full text assessment, the interrater reliability between CD and BK was 100%. Figure 1 illustrates the described study
identification and selection process according to the PRISMA guidelines.

Additional attempts have beenmade to contact the authors of eight study protocols or cross-cancer studies.24,33,39–42,44,46

The authors of four studies could not be reached or did not reply. One research group did not collect cost-related data in
their study, and the remaining three groups did not perform lung cancer-specific analyses. Furthermore, the screening of
reference lists of approximately matching reviews and studies did not yield any relevant record either. Since no eligible
studies on the cost-effectiveness of PN in lung cancer patients were found, this review reveals a research gap in this area.

Discussion
The systematic review did not identify anyRCTs examining the cost-effectiveness of PN programs for patients diagnosed
with lung cancer, revealing a research gap. Hence, no conclusion about the cost-effectiveness of such programs can be
drawn.

A Markov model by Shih et al. from 2016 is the only analysis in this field.47 These authors offer early evidence that PN
might be cost-effective for lung cancer patients. However, since theMarkov model is not based on an RCT, the study did

Figure 1. PRISMA Flowchart of the study identification and selection process.
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not meet the inclusion criteria for the current review and in line with recommendations for empty reviews, its results will
not be further discussed as they are not able to answer the research question at hand.48

During the review process, one RCT focusing on the cost-effectiveness of a lung cancer PN screening program was
detected.22 A priori, heterogeneity concerns led to the exclusion of programs focusing on the time before lung cancer
diagnosis. The personal circumstances prior to and after such a diagnosis and thus the needs of potential patients seemed
too different for a systematic comparison of respective PN programs. Other systematic reviews regarding the effective-
ness or cost-effectiveness of PN did not distinguish between programs that were conducted prior to diagnosis and those
that were conducted after diagnosis.13,14,16,18,49 However, heterogeneity was an issue regarding the generalizability of the
results.

The specificity of the investigated research question to overcome heterogeneity concerns and the comprehensive attempts
to gather unpublished information were considered strengths of the present review. Nevertheless, heterogeneity concerns
are irrelevant in the absence of studies meeting the inclusion criteria, and the contact attempts were unsuccessful since no
findings could be included and only half of the contacted authors replied.

Considering the high mortality and particularly severe disease burden of lung cancer, as well as the potentially beneficial
effects of PN in other clinical fields, we encourage further research regarding the cost-effectiveness of PN programs for
lung cancer patients. The low survival rates of lung cancer patients indicate the need for individually tailored treatment
and support (e.g., PN programs) but might also be a cause for reduced study participation. Additionally, such studies need
short follow-up periods, which in turn requires a high compliance among patients. The disease severity might also result
in small subsample sizes in studies examining different cancer types, which would lead to a main analysis among all
cancer types rather than subsample analyses. This assumption was substantiated by the answers from the contacted
authors. Moreover, patients in advanced stages of the disease might be less likely to participate in an RCT, in which the
kind of intervention will be decided by chance. Nonetheless, we focused on RCTs to build on the best available evidence.
Since no eligible studies were identified, the focus on RCTs could be seen as a limitation. However, our broad search
strategies did not include a restriction by study type, and no further thematically relevant nonrandomized studies except
for the above-mentionedMarkov model were identified during the selection process. Therefore, even if we had loosened
the inclusion criteria, e.g. to non-RCTswith a sufficiently high number of participants, no further studieswould have been
identified. Recently published systematic reviews and study protocols related to the cost effectiveness of PN in the
context of other cancer types and chronic diseases,might be a good starting point to develop and conduct similar studies in
the context of lung cancer and thereby help overcome the research gap.18,49–52

Against the background of striving for the strongest evidence, future evaluations of PN programs for lung cancer patients
should focus on RCTs and incorporate the examination of cost-effectiveness related outcomes, like quality of life as well
as direct and indirect cost measurements over the intervention, and a sufficient follow-up period.

Future review attempts could consider an a priori broader research question and less restrictive inclusion criteria. Hence,
all attempts should weigh heterogeneity concerns and its attached problems of comparability against further potential
inclusions.

Conclusions
No evidence meeting the inclusion criteria was detected. Hence, this systematic review reveals a research gap regarding
the cost-effectiveness of PN programs for patients diagnosed with lung cancer. Furthermore, no conclusive statement
regarding the cost-effectiveness of such PN programs can be made. Since the implementation of new healthcare models
such as PN at least partially depends on their cost-effectiveness, future evaluation attempts of PN programs in the field
should consider examining outcomes related to cost-effectiveness analyses to overcome this research gap and thus help
stakeholders make informed decisions regarding the implementation of PN programs among lung cancer patients in
routine care.

Data availability
All data underlying the results are available as part of the article and no additional source data are required.

Reporting guidelines
Repository: PRISMA checklist and flow chart for Cost-effectiveness of patient navigation for lung cancer – a systematic
review. http://dx.doi.org/10.17169/refubium-29583

Page 6 of 14

F1000Research 2021, 10:314 Last updated: 31 JAN 2024

http://dx.doi.org/10.17169/refubium-29583


Acknowledgements
We thank American Journal Experts (AJE) for English language editing.

References

1. Bray F, Ferlay J, Soerjomataram I, et al. : Global cancer statistics
2018: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018;
68(6): 394–424.
PubMed Abstract|Publisher Full Text

2. Lu T, Yang X, Huang Y, et al. : Trends in the incidence, treatment,
and survival of patients with lung cancer in the last four
decades. Cancer Manag Res. 2019; 11: 943–53.
PubMed Abstract|Publisher Full Text|Free Full Text

3. Howlader N, Noone A, Krapcho M, et al. : SEER Cancer Statistics
Review, 1975-2016. National Cancer Institute.2019.
Reference Source

4. Iyer S, Taylor-Stokes G, Roughley A: Symptom burden and quality
of life in advanced non-small cell lung cancer patients in France
and Germany. Lung Cancer. 2013; 81(2): 288–93.
PubMed Abstract|Publisher Full Text

5. LarssonM, Ljung L, Johansson BB:Health-related quality of life in
advanced non-small cell lung cancer: correlates and
comparisons to normative data. Eur J Cancer Care (Engl). 2012;
21(5): 642–9.
PubMed Abstract|Publisher Full Text

6. Polanski J, Jankowska-Polanska B, Rosinczuk J, et al. : Quality of life
of patients with lung cancer. Onco Targets Ther. 2016; 9: 1023–8.
PubMed Abstract|Publisher Full Text|Free Full Text

7. Kovacevic T, Zaric B, Stanic J, et al.: Anxiety and depression in lung
cancer patients - are there any relations to clinico-pathological
characteristics? European Respiratory Journal. 2014; 44(Suppl 58):
P2745.

8. Collett GK, Durcinoska I, Rankin NM, et al.: Patients' experience of
lung cancer care coordination: a quantitative exploration.
Support Care Cancer. 2019; 27(2): 485–93.
PubMed Abstract|Publisher Full Text

9. Seung SJ, Hurry M, Hassan S, et al. : Cost-of-illness study for non-
small-cell lung cancer using real-world data. Curr Oncol. 2019;
26(2): 102–7.
PubMed Abstract|Publisher Full Text|Free Full Text

10. Molinier L, Combescure C, Chouaïd C, et al.: Cost of Lung Cancer: a
methodological review. PharmacoEconomics. 2006; 24(7): 651–9.

11. Mahar AL, Coburn NG, Johnson AP: A population-based study of
the resource utilization and costs of managing resectable non-
small cell lung cancer. Lung Cancer. 2014; 86(2): 281–7.
PubMed Abstract|Publisher Full Text

12. Andreas S, Chouaid C, Danson S, et al. : Economic burden of
resected (stage IB-IIIA) non-small cell lung cancer in France,
Germany and the United Kingdom: A retrospective
observational study (LuCaBIS). Lung Cancer. 2018; 124: 298–309.
PubMed Abstract|Publisher Full Text

13. Wells KJ, Battaglia TA, Dudley DJ, et al.: Patient navigation: State of
the art or is it science? Cancer. 2008; 113(8): 1999–2010.
PubMed Abstract|Publisher Full Text|Free Full Text

14. Paskett ED, Harrop JP, Wells KJ: Patient navigation: an update on
the state of the science. CA Cancer J Clin. 2011; 61(4): 237–49.
PubMed Abstract|Publisher Full Text|Free Full Text

15. Ali-Faisal SF, Colella TJF, Medina-Jaudes N, et al. : The effectiveness
of patient navigation to improve healthcare utilization
outcomes: A meta-analysis of randomized controlled trials.
Patient Educ Couns. 2017; 100(3): 436–48.
PubMed Abstract|Publisher Full Text

16. McBrien KA, IversN, Barnieh L, et al.:Patient navigators for people
with chronic disease: A systematic review. PloS one. 2018; 13(2):
e0191980.
PubMed Abstract|Publisher Full Text|Free Full Text

17. Freeman HP, Rodriguez RL: History and principles of patient
navigation. Cancer. 2011; 117(15 Suppl): 3539–42.
PubMed Abstract|Publisher Full Text|Free Full Text

18. Bernardo BM, Zhang X, Beverly Hery CM, et al. : The efficacy and
cost-effectiveness of patient navigation programs across the
cancer continuum: A systematic review. Cancer. 2019; 125(16):
2747–61.
PubMed Abstract|Publisher Full Text

19. Alsamarai S, Yao X, Cain HC, et al.: The effect of a lung cancer care
coordination program on timeliness of care. Clin Lung Cancer.
2013; 14(5): 527–34.
PubMed Abstract|Publisher Full Text

20. Kunos CA, Olszewski S, Espinal E: Impact of nurse navigation on
timeliness of diagnosticmedical services in patientswith newly
diagnosed lung cancer. J Community Support Oncol. 2015; 13(6):
219–24.
PubMed Abstract|Publisher Full Text

21. Zibrik K, Laskin J, Ho C: Implementation of a Lung Cancer Nurse
Navigator Enhances Patient Care and Delivery of Systemic
Therapy at the British Columbia Cancer Agency, Vancouver.
J Oncol Pract. 2016; 12(3): e344–9.
PubMed Abstract|Publisher Full Text

22. Percac-Lima S, Ashburner JM, Rigotti NA, et al. : Patient navigation
for lung cancer screening among current smokers in
community health centers a randomized controlled trial. Cancer
Med. 2018; 7(3): 894–902.
PubMed Abstract|Publisher Full Text|Free Full Text

23. Lorhan S, Dennis D, van derWesthuizenM, et al.: The experience of
people with lung cancer with a volunteer-based lay navigation
intervention at an outpatient cancer center. Patient Educ Couns.
2014; 96(2): 237–48.
PubMed Abstract|Publisher Full Text

24. Wagner EH, Ludman EJ, Aiello Bowles EJ, et al.:Nurse navigators in
early cancer care: a randomized, controlled trial. J Clin Oncol.
2014; 32(1): 12–18.
PubMed Abstract|Publisher Full Text|Free Full Text

25. Sterne JAC, Savović J, Page MJ, et al. : RoB 2: a revised tool for
assessing risk of bias in randomised trials. BMJ. 2019; 366: l4898.
PubMed Abstract|Publisher Full Text

26. Higgins J, Thomas J, Chandler J, et al. : Cochrane Handbook for
Systematic Reviews of Interventions version 6.2 Cochrane; 2021
[updated February 2021].
Reference Source

27. Moher D, Liberati A, Tetzlaff J, et al.: Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement.
Ann Intern Med. 2009; 151(4): 264–9 w64.
PubMed Abstract|Publisher Full Text|Free Full Text

28. Adonizio CS, Konreu H, Wojtowicz M, et al.: Comparison of routine
multidisciplinary lung cancer care (MDC) compared to
enhanced MDC care (EMDC) at Geisinger Health: A prospective,
cohort study. J Clin Oncol Conf. 2018; 36(15 Supplement 1).
Publisher Full Text

29. Chen YJ, NarsavageGL, Frick KD, et al.:Home-Telemonitoring Lung
Cancer Intervention in Appalachia: A Pilot Study. Int J Chronic Dis
Ther. 2016; 2(2): 21–30.
PubMed Abstract|Free Full Text

30. Lieberthal RD, Dudash K, Axelrod R, et al. : An economic model to
value companion diagnostics in non-small-cell lung cancer. Per
Med. 2013; 10(2): 139–47.
PubMed Abstract|Publisher Full Text

31. Navaratnam S, Kliewer EV, Butler J, et al. : Population-based
patterns and cost of management of metastatic non-small cell
lung cancer after completionof chemotherapyuntil death. Lung
Cancer. 2010; 70(1): 110–5.
PubMed Abstract|Publisher Full Text

32. Shamji FM, Deslauriers J: Fast-tracking investigation and staging
of patients with lung cancer. Thorac Surg Clin. 2013; 23(2): 187–91.
PubMed Abstract|Publisher Full Text

33. Yoon J, Chang E, Rubenstein LV, et al. : Impact of Primary Care
Intensive Management on High-Risk Veterans' Costs and
Utilization A Randomized Quality Improvement Trial. Ann Intern
Med. 2018; 168(12): 846–54.
PubMed Abstract|Publisher Full Text

34. Zhang Y, Fraile B, Dalby CK, et al.:Cost and survival analysis before
and after implementation of Dana-Farber Clinical Pathways for
Patients with Stage IV Non-Small Cell Lung Cancer. J Clin Oncol
Conf. 2017; 35(8 Supplement 1).
PubMed Abstract|Publisher Full Text

Page 7 of 14

F1000Research 2021, 10:314 Last updated: 31 JAN 2024

http://www.ncbi.nlm.nih.gov/pubmed/30207593
https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
http://www.ncbi.nlm.nih.gov/pubmed/30718965
https://doi.org/10.2147/CMAR.S187317
https://doi.org/10.2147/CMAR.S187317
https://doi.org/10.2147/CMAR.S187317
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6345192
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6345192
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6345192
https://seer.cancer.gov/csr/1975_2016/
http://www.ncbi.nlm.nih.gov/pubmed/23561304
https://doi.org/10.1016/j.lungcan.2013.03.008
https://doi.org/10.1016/j.lungcan.2013.03.008
https://doi.org/10.1016/j.lungcan.2013.03.008
http://www.ncbi.nlm.nih.gov/pubmed/22519874
https://doi.org/10.1111/j.1365-2354.2012.01346.x
https://doi.org/10.1111/j.1365-2354.2012.01346.x
https://doi.org/10.1111/j.1365-2354.2012.01346.x
http://www.ncbi.nlm.nih.gov/pubmed/27013895
https://doi.org/10.2147/OTT.S100685
https://doi.org/10.2147/OTT.S100685
https://doi.org/10.2147/OTT.S100685
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4778772
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4778772
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4778772
http://www.ncbi.nlm.nih.gov/pubmed/29980906
https://doi.org/10.1007/s00520-018-4338-3
https://doi.org/10.1007/s00520-018-4338-3
https://doi.org/10.1007/s00520-018-4338-3
http://www.ncbi.nlm.nih.gov/pubmed/31043811
https://doi.org/10.3747/co.26.4555
https://doi.org/10.3747/co.26.4555
https://doi.org/10.3747/co.26.4555
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6476449
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6476449
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6476449
http://www.ncbi.nlm.nih.gov/pubmed/25267166
https://doi.org/10.1016/j.lungcan.2014.09.013
https://doi.org/10.1016/j.lungcan.2014.09.013
https://doi.org/10.1016/j.lungcan.2014.09.013
http://www.ncbi.nlm.nih.gov/pubmed/29961557
https://doi.org/10.1016/j.lungcan.2018.06.007
https://doi.org/10.1016/j.lungcan.2018.06.007
https://doi.org/10.1016/j.lungcan.2018.06.007
http://www.ncbi.nlm.nih.gov/pubmed/18780320
https://doi.org/10.1002/cncr.23815
https://doi.org/10.1002/cncr.23815
https://doi.org/10.1002/cncr.23815
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2679696
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2679696
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2679696
http://www.ncbi.nlm.nih.gov/pubmed/21659419
https://doi.org/10.3322/caac.20111
https://doi.org/10.3322/caac.20111
https://doi.org/10.3322/caac.20111
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3623288
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3623288
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3623288
http://www.ncbi.nlm.nih.gov/pubmed/27771161
https://doi.org/10.1016/j.pec.2016.10.014
https://doi.org/10.1016/j.pec.2016.10.014
https://doi.org/10.1016/j.pec.2016.10.014
http://www.ncbi.nlm.nih.gov/pubmed/29462179
https://doi.org/10.1371/journal.pone.0191980
https://doi.org/10.1371/journal.pone.0191980
https://doi.org/10.1371/journal.pone.0191980
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5819768
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5819768
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5819768
http://www.ncbi.nlm.nih.gov/pubmed/21780088
https://doi.org/10.1002/cncr.26262
https://doi.org/10.1002/cncr.26262
https://doi.org/10.1002/cncr.26262
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4557777
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4557777
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4557777
http://www.ncbi.nlm.nih.gov/pubmed/31034604
https://doi.org/10.1002/cncr.32147
https://doi.org/10.1002/cncr.32147
https://doi.org/10.1002/cncr.32147
http://www.ncbi.nlm.nih.gov/pubmed/23827516
https://doi.org/10.1016/j.cllc.2013.04.004
https://doi.org/10.1016/j.cllc.2013.04.004
https://doi.org/10.1016/j.cllc.2013.04.004
http://www.ncbi.nlm.nih.gov/pubmed/26270521
https://doi.org/10.12788/jcso.0141
https://doi.org/10.12788/jcso.0141
https://doi.org/10.12788/jcso.0141
http://www.ncbi.nlm.nih.gov/pubmed/26883404
https://doi.org/10.1200/JOP.2015.008813
https://doi.org/10.1200/JOP.2015.008813
https://doi.org/10.1200/JOP.2015.008813
http://www.ncbi.nlm.nih.gov/pubmed/29464877
https://doi.org/10.1002/cam4.1297
https://doi.org/10.1002/cam4.1297
https://doi.org/10.1002/cam4.1297
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5852345
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5852345
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5852345
http://www.ncbi.nlm.nih.gov/pubmed/24862912
https://doi.org/10.1016/j.pec.2014.05.002
https://doi.org/10.1016/j.pec.2014.05.002
https://doi.org/10.1016/j.pec.2014.05.002
http://www.ncbi.nlm.nih.gov/pubmed/24276777
https://doi.org/10.1200/JCO.2013.51.7359
https://doi.org/10.1200/JCO.2013.51.7359
https://doi.org/10.1200/JCO.2013.51.7359
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3867643
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3867643
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3867643
http://www.ncbi.nlm.nih.gov/pubmed/31462531
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1136/bmj.l4898
www.training.cochrane.org/handbook
www.training.cochrane.org/handbook
http://www.ncbi.nlm.nih.gov/pubmed/19621072
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2707599
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2707599
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2707599
https://doi.org/10.1200/JCO.2018.36.15_suppl.e18528
http://www.ncbi.nlm.nih.gov/pubmed/28184382
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5295647
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5295647
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5295647
http://www.ncbi.nlm.nih.gov/pubmed/29758848
https://doi.org/10.2217/pme.13.7
https://doi.org/10.2217/pme.13.7
https://doi.org/10.2217/pme.13.7
http://www.ncbi.nlm.nih.gov/pubmed/20153911
https://doi.org/10.1016/j.lungcan.2010.01.012
https://doi.org/10.1016/j.lungcan.2010.01.012
https://doi.org/10.1016/j.lungcan.2010.01.012
http://www.ncbi.nlm.nih.gov/pubmed/23566970
https://doi.org/10.1016/j.thorsurg.2013.01.012
https://doi.org/10.1016/j.thorsurg.2013.01.012
https://doi.org/10.1016/j.thorsurg.2013.01.012
http://www.ncbi.nlm.nih.gov/pubmed/29868706
https://doi.org/10.7326/M17-3039
https://doi.org/10.7326/M17-3039
https://doi.org/10.7326/M17-3039
http://www.ncbi.nlm.nih.gov/pubmed/28260402
https://doi.org/10.1200/JOP.2017.021741
https://doi.org/10.1200/JOP.2017.021741
https://doi.org/10.1200/JOP.2017.021741


35. Evans WK, Will BP, Berthelot JM, et al.: Diagnostic and therapeutic
approaches to lung cancer in Canada and their costs. Br J Cancer.
1995; 72(5): 1270–7.
PubMed Abstract|Publisher Full Text|Free Full Text

36. Allison AL, Ishihara-Wong DD, Domingo JB, et al. : Helping cancer
patients across the care continuum: the navigation program at
theQueen'sMedical Center.Hawaii J Med Public Health. 2013; 72(4):
116–21.
PubMed Abstract|Free Full Text

37. Dye C, Willoughby D, Aybar-Damali B, et al. : Improving chronic
disease self-management by older home health patients
through community health coaching. Int J Environ Res Public
Health. 2018; 15(4) (no pagination)(660).
PubMed Abstract|Publisher Full Text|Free Full Text

38. Kowalkowski M, Blackley K, Farhangfar CJ: Acute care reliance
among patients with advanced cancer with or without nurse
navigation. J Clin. Oncol. Conf. 2017; 35(15 Supplement 1).
Publisher Full Text

39. PatelMI, SundaramV, DesaiM, et al.: Effect of a LayHealthWorker
Intervention on Goals-of-Care Documentation and on Health
CareUse, Costs, andSatisfactionAmongPatientsWithCancer: A
Randomized Clinical Trial. JAMA Oncol. 2018; 4(10): 1359–66.
PubMed Abstract|Publisher Full Text|Free Full Text

40. Rocque GB, Pisu M, Jackson BE, et al. : Resource Use and Medicare
Costs During Lay Navigation for Geriatric Patients With Cancer.
JAMA Oncol. 2017; 3(6): 817–25.
PubMed Abstract|Publisher Full Text|Free Full Text

41. Colligan EM, Ewald E, Keating NL, et al. : Two Innovative Cancer
Care Programs Have Potential to Reduce Utilization and
Spending. Med Care. 2017; 55(10): 873–8.
PubMed Abstract|Publisher Full Text

42. GeerseOP, Hoekstra-Weebers JEHM, StokroosMH, et al.: Structural
distress screening and supportive care for patients with lung
cancer on systemic therapy: A randomised controlled trial. Eur J
Cancer. 2017; 72: 37–45.
PubMed Abstract|Publisher Full Text

43. Nct:Health Care Coach Support in Reducing Acute Care Use and
Cost in Patients With Cancer. 2016.
Reference Source

44. Nct: The Effectiveness of Patient Navigation in Cancer Care.
2017.
Reference Source

45. Ntr: Value of structural psychosocial screening in improving
quality of life and satisfaction with care received in patients
with lung cancer. 2012.
Reference Source

46. Maggie Lit PK, Lee KH, Chow PS, et al.: An integrated nursing care
model for lung cancer patients. European Respiratory Journal.
2014; 44(SUPPL. 58): P1303.

47. Shih YCT, Chien CR, Moguel R, et al.: Cost-Effectiveness Analysis of
a Capitated Patient Navigation Program for Medicare
Beneficiaries with Lung Cancer. Health Serv Res. 2016; 51(2):
746–67.
PubMed Abstract|Publisher Full Text|Free Full Text

48. Lang A, Edwards N, Fleiszer A: Empty systematic reviews:
hidden perils and lessons learned. J Clin Epidemiol. 2007; 60(6):
595–7.
PubMed Abstract|Publisher Full Text

49. Gerves-Pinquie C,Girault A, Phillips S, et al.:Economic evaluationof
patient navigation programs in colorectal cancer care, a
systematic review. Health Econ Rev. 2018; 8(1): 12.
PubMed Abstract|Publisher Full Text|Free Full Text

50. Porzig R, Neugebauer S, Heckmann T, et al.: Evaluation of a cancer
patient navigation program (“Onkolotse”) in terms of
hospitalization rates, resource use and healthcare costs:
rationale and design of a randomized, controlled study. BMC
Health Serv Res. 2018; 18(1): 413.
PubMed Abstract|Publisher Full Text|Free Full Text

51. van Zwieten A, Caldwell P, Howard K, et al. : NAV-KIDS(2) trial:
protocol for a multi-centre, staggered randomised controlled
trial of a patient navigator intervention in childrenwith chronic
kidney disease. BMC nephrol. 2019; 20(1): 134.
PubMed Abstract|Publisher Full Text|Free Full Text

52. Gervès-Pinquié C, Daumas-Yatim F, Lalloué B, et al. : Impacts of a
navigation program based on health information technology
for patients receiving oral anticancer therapy: the CAPRI
randomized controlled trial. BMC Health Serv Res. 2017; 17(1): 133.
PubMed Abstract|Publisher Full Text|Free Full Text

Page 8 of 14

F1000Research 2021, 10:314 Last updated: 31 JAN 2024

http://www.ncbi.nlm.nih.gov/pubmed/7577481
https://doi.org/10.1038/bjc.1995.499
https://doi.org/10.1038/bjc.1995.499
https://doi.org/10.1038/bjc.1995.499
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2033927
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2033927
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2033927
http://www.ncbi.nlm.nih.gov/pubmed/23795311
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3689506
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3689506
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3689506
http://www.ncbi.nlm.nih.gov/pubmed/29614803
https://doi.org/10.3390/ijerph15040660
https://doi.org/10.3390/ijerph15040660
https://doi.org/10.3390/ijerph15040660
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5923702
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5923702
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5923702
https://doi.org/10.1200/JCO.2017.35.15_suppl.e18303
http://www.ncbi.nlm.nih.gov/pubmed/30054634
https://doi.org/10.1001/jamaoncol.2018.2446
https://doi.org/10.1001/jamaoncol.2018.2446
https://doi.org/10.1001/jamaoncol.2018.2446
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6233780
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6233780
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6233780
http://www.ncbi.nlm.nih.gov/pubmed/28125760
https://doi.org/10.1001/jamaoncol.2016.6307
https://doi.org/10.1001/jamaoncol.2016.6307
https://doi.org/10.1001/jamaoncol.2016.6307
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5540048
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5540048
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5540048
http://www.ncbi.nlm.nih.gov/pubmed/28906313
https://doi.org/10.1097/MLR.0000000000000795
https://doi.org/10.1097/MLR.0000000000000795
https://doi.org/10.1097/MLR.0000000000000795
http://www.ncbi.nlm.nih.gov/pubmed/28024265
https://doi.org/10.1016/j.ejca.2016.11.006
https://doi.org/10.1016/j.ejca.2016.11.006
https://doi.org/10.1016/j.ejca.2016.11.006
https://clinicaltrialsgov/show/nct03154190
https://clinicaltrialsgov/show/nct03305965
http://wwwwhoint/trialsearch/trial2aspx? Trialid=ntr3540
http://www.ncbi.nlm.nih.gov/pubmed/26119569
https://doi.org/10.1111/1475-6773.12333
https://doi.org/10.1111/1475-6773.12333
https://doi.org/10.1111/1475-6773.12333
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4799903
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4799903
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4799903
http://www.ncbi.nlm.nih.gov/pubmed/17493517
https://doi.org/10.1016/j.jclinepi.2007.01.005
https://doi.org/10.1016/j.jclinepi.2007.01.005
https://doi.org/10.1016/j.jclinepi.2007.01.005
http://www.ncbi.nlm.nih.gov/pubmed/29904805
https://doi.org/10.1186/s13561-018-0196-4
https://doi.org/10.1186/s13561-018-0196-4
https://doi.org/10.1186/s13561-018-0196-4
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6002330
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6002330
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6002330
http://www.ncbi.nlm.nih.gov/pubmed/29871676
https://doi.org/10.1186/s12913-018-3226-3
https://doi.org/10.1186/s12913-018-3226-3
https://doi.org/10.1186/s12913-018-3226-3
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5989372
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5989372
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5989372
http://www.ncbi.nlm.nih.gov/pubmed/30999884
https://doi.org/10.1186/s12882-019-1325-y
https://doi.org/10.1186/s12882-019-1325-y
https://doi.org/10.1186/s12882-019-1325-y
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6471999
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6471999
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6471999
http://www.ncbi.nlm.nih.gov/pubmed/28193214
https://doi.org/10.1186/s12913-017-2066-x
https://doi.org/10.1186/s12913-017-2066-x
https://doi.org/10.1186/s12913-017-2066-x
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5307879
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5307879
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5307879


Open Peer Review
Current Peer Review Status:   

Version 2

Reviewer Report 31 January 2024

https://doi.org/10.5256/f1000research.78321.r136734

© 2024 Cotterill S. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Sarah Cotterill   
Centre for Biostatistics, Division of Population Health, Health Services Research and Primary Care, 
School of Health Sciences, University of Manchester, Manchester, UK 

This paper reports the methods and findings of a systematic review on the cost-effectiveness of 
patient navigation programmes in the context of lung cancer.  Patient navigation was defined as 
'an intervention that is carried out personally (e.g., by nurses, care managers, lay health workers) 
for a defined episode of individual lung cancer-related care and focuses on the identification and 
resolution of individual barriers to receive appropriate healthcare services'. The review did not 
identify any eligible studies and the authors conclude that there is a research gap on this topic. 
 
The design and methods are appropriate and are reported clearly, in sufficient detail to be 
replicable. The search strategy is attached. 
 
The searches were conducted in January 2020, making the evidence almost 4 years old, and it is 
possible that additional evidence has been published in subsequent years. 
 
The review identified 9 studies (6 at the full-text screening stage and 3 after speaking to the 
authors of study protocols) that 'did not focus on lung cancer or did not present lung cancer-
specific results'. I would imagine that some studies that were not specific to lung cancer may 
provide some useful information, even without lung cancer-specific results, depending on the case 
mix of the individual study. I suggest the authors provide more detail in the results section about 
these studies and why they were considered ineligible. A table might be a useful way to present 
these 9 studies, including the type of cancers included and the proportion that were lung cancer 
patients. In the Methods section, It would be helpful to amend the third inclusion criteria to make 
clear that only lung-cancer specific studies would be included. Add some text to the Methods 
section to justify this criterion and explain how it was operationalised in the review.
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Introduction, 3rd Paragraph. How exactly would PN reduce costs for patients? Generally, it is 
accepted that PN improves timely screening and care. 
 

1. 

Introduction, 3rd Paragraph. The last sentence seems repetitive compared to the barriers 
presented. Also, it can be simply stated that navigators include both trained health care 
professionals and lay health workers. 
 

2. 

Methods. What was the start date of the literature review? 
 

3. 

Why did the authors only include RCTs in the inclusion criteria? This would severely limit the 
available literature in this area. 
 

4. 

I wonder if the definition of PN should be included in the introduction rather than Methods. 
Also, are case management, care coordination, and community health working 
interchangeable concepts? 
 

5. 

Discussion. Could the authors explain how exactly the Shih et al. 2016 study did not meet 
inclusion criteria without extensive discussion? 
 

6. 

Discussion. Perhaps explaining the design of an ideal study would help the reader to 
understand the type of study and rigor required for inclusion. Also, do the authors intend to 
perform such a study as a next step since the literature does not address it?

7. 
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 08 Oct 2021
Benjamin Kass 

Comment 1: 
Introduction, 3rd Paragraph. How exactly would PN reduce costs for patients? Generally, it 
is accepted that PN improves timely screening and care. 
Response 1: 
Thank you for this helpful comment. PN generally aims to reduce barriers to appropriate 
care and has thereby the potential to reduce treatment costs e.g. for people who receive 
treatment at an earlier (more appropriate) stage of disease. As pointed out by Wells et al. 
2008, PN has the potential to move a person to an earlier stage of tumor diagnosis with a 
potentially less severe degree of cancer and thereby potentially reduce future treatment 
costs. 
A sentence has been rewritten for clarification (Introduction, 3rd Paragraph). 
 
Comment 2: 
Introduction, 3rd Paragraph. The last sentence seems repetitive compared to the barriers 
presented. Also, it can be simply stated that navigators include both trained health care 
professionals and lay health workers. 
Response 2: 
Thank you for pointing this out. We have rewritten the last part of the paragraph 
(Introduction, 3rd Paragraph). 
 
Comment 3: 
Methods. What was the start date of the literature review? 
Response 3: 
The literature review started with the systematic search at January 15th 2020. The first 
sentence of the methods section has been clarified (Methods, first sentence). 
 
Comment 4: 
Why did the authors only include RCTs in the inclusion criteria? This would severely limit the 
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available literature in this area. 
Response 4: 
Thank you for this comment. We see the potential controversy of limiting our review to 
RCTs. In the process of planning this review, we a priori focused on RCTs, since it was our 
aim as authors to present the best available evidence. After revealing no relevant RCTs 
during the review process, this can be seen as a weakness of our review. However, our 
broad search strategy, which was not restricted to RCTs, could only identify one 
nonrandomized thematically relevant study, the briefly discussed Markov model by Shih et 
al. 2016. 
We tried to elaborate on this topic at the 5th paragraph of the discussion section. Please let 
us know, if we should include further aspects to the discussion of the study selection. 
 
Comment 5: 
I wonder if the definition of PN should be included in the introduction rather than Methods. 
Response 5: 
Thank you very much for your comment. The topic was discussed prior to submission and 
we considered this point in detail once more. 
Against the background of our rewritten general description of PN in the introduction, we 
would prefer to leave our specific PN definition in the Methods to give the audience a 
general overview about inclusion and exclusion criteria at one place. 
 
Comment 6: 
Also, are case management, care coordination, and community health working 
interchangeable concepts? 
Response 6: 
Our research has shown that these concepts are inconsistently labeled in the literature. 
Against this background, it was our aim to include all potentially relevant concepts to the 
search strategy and thereafter to check potentially relevant programs against the 
background of our PN definition. 
 
Comment 7: 
Discussion. Could the authors explain how exactly the Shih et al. 2016 study did not meet 
inclusion criteria without extensive discussion? 
Response 7: 
The Shih et al. publication is a Markow model based calculation without an underlying RCT. 
Hence, it did not meet the a priori defined suitable study type for inclusion. 
A sentence has been rewritten for clarification (Discussion, 2nd Paragraph). 
 
Comment 8: 
Discussion. Perhaps explaining the design of an ideal study would help the reader to 
understand the type of study and rigor required for inclusion. 
Response 8: 
Thank you for your suggestion. 
We included a sentence to the penultimate paragraph of the Discussion. 
 
Comment 9: 
Also, do the authors intend to perform such a study as a next step since the literature does 
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not address it? 
Response 9: 
Yes, it is intended and has already started. As part of the NAVICARE project, some of the 
authors are working on a project that aims to evaluate a patient navigation program for 
stroke and lung cancer patients in Germany, which would fit the inclusion criteria for patient 
navigation of this review in the future. The study is called CoreNAVI - Feasability of a patient 
navigation programme, and is registered at the German registry for clinical studies 
(https://www.drks.de/drks_web/setLocale_EN.do). The study will also address the cost-
effectiveness issues of patient navigation based on cost data provided by a cooperating 
statutory health insurance and effectiveness data collected during the trial.  
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