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Summary 

 
The Department of Veterans Affairs (VA) was directed to conduct a study to assess the potential 

therapeutic and economic benefits of using service dogs for Veterans with posttraumatic stress disorder 
(PTSD) by the National Defense Authorization Act of 2010 (NDAA). In addition to the study, the NDAA 
mandated that the VA commission the National Academies of Sciences, Engineering, and Medicine (the 
National Academies) to review the study, as reported in two monographs. The first VA monograph 
describing the therapeutic outcomes of the trial is now publicly available, as are the reports from the 
National Academies documenting an ad hoc committee’s review of the iterative drafts. At the completion 
of that process, a new ad hoc committee, which authored this report, was convened to begin a review of a 
second draft monograph that presents the economic outcomes requested by the NDAA and a cost-
effectiveness analysis (CEA). The VA commissioned the Institute for Clinical and Economic Review to 
design and conduct the CEA.  

This report serves as the committee’s review of the VA’s second draft monograph. The review focused 
on assessing the completeness and accuracy of reporting; rigorousness of the study design, conduct, and 
data analysis; and scientific validity of the conclusions presented within the draft monograph. The 
committee identified a number of positive elements of the draft monograph recognizing the importance of 
taking on such a complex randomized controlled trial; nonetheless, the committee identified limitations 
with several aspects of the analyses and interpretation, which prevent this draft monograph from adequately 
addressing the main research questions. This report describes the committee’s approach to the review 
process, provides a general assessment of the draft monograph and identifies major deficiencies and 
recommendations for addressing the committee’s concerns.  

The committee notes that the generalizability of the results of the trial is limited because the difference 
between the emotional support dogs used for this study and those used in practice (e.g., purpose breeding; 
genetic and phenotypic selection for physical health, behavior, and temperament; advanced obedience 
training). To most accurately interpret the study findings, the draft monograph should include a thorough 
description and acknowledgment of these differences as limitations of the study and how they may impact 
the generalizability of the results.  

With respect to the study design and randomization, similar to the first monograph, this draft 
monograph does not follow standard approaches for analyzing clinical trials. For the draft monograph’s 
primary analysis, the committee strongly recommends that the authors evaluate the effect of “assignment 
to intended treatment” (reanalyzing the trial as designed, with data on all participants randomized to service 
and emotional dogs, irrespective of whether they were paired with a dog or if they completed the study); 
the “per protocol analysis” could be an appropriate sensitivity analysis. The use of the intent-to-treat (ITT) 
analysis would also be useful for the CEA as the current analysis excludes the cost of the added time that 
participants spent waiting to be paired with a dog. The committee also found that the post hoc pre- versus 
post-period analysis of the outcomes for the pooled set of participants is not a scientifically rigorous and 
reasonable approach to answer the research questions, and that the findings of such an analysis do not 
provide objective answers to the research questions. The committee strongly recommends that the pre-post 
analyses be dropped altogether from the draft monograph (both chapters) and the inability to compare to 
usual care (i.e., no dog) should be acknowledged as a limitation of the comparator chosen and the trial 
design. 

Chapter 1 contains a great many regressions with different outcomes, including types of care, types 
of medications, productivity outcomes, all crossed with assessment periods, etc. The draft monograph 
should address multiple hypothesis testing in order to provide a coherent and accurate account of the main 
messages that are important to communicate. 
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The CEA described in Chapter 2 relied exclusively on a single secondary outcome measure from the 
trial (self-reported PTSD [PCL-5] scores), despite the existence of two primary outcome measures (World 
Health Organization Disability Assessment Schedule 2.0 [WHODAS 2.0] and Veterans RAND 12 Item 
Health Survey [VR-12]) and Clinician Administered PTSD Scale for DSM-5 (CAPS-5) scores. The 
committee agrees with including PCL-5 scores as one outcome considered in the CEA; however, absent 
any strong justification, also including the WHODAS 2.0, VR-12, and CAPS-5 scores for the ITT 
population is recommended. 

From the outset, the authors should acknowledge that the CEA was conducted using post hoc methods 
of analysis. It is unclear how many analyses were undertaken and whether the results in the draft monograph 
are representative of all of the results obtained. The committee relies on the published best practices 
guidelines for conducting the analyses and thus notes a number of design issues related to the CEA that 
need to be addressed, such as the aggregation of the data, forecasting assumptions, and the perspectives 
chosen for the cost analysis.  

The discussions of the major deficiencies and recommendations summarized above are followed by 
the identification of relatively minor issues and recommendations for addressing them.  
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Introduction 

 
The Department of Veterans Affairs (VA) was directed to conduct a study to assess the potential 

therapeutic and economic benefits of using service dogs1 for Veterans with posttraumatic stress disorder 
(PTSD) by the National Defense Authorization Act of 2010.2 The NDAA specifically stated: 
 

“The Secretary shall conduct a scientifically valid research study of the costs and benefits associated 
with the use of service dogs for the treatment or rehabilitation of veterans with physical or mental 
injuries or disabilities. The matters studied shall include the following:  
 
(1) The therapeutic benefits to such veterans, including the quality of life benefits reported by the 
veterans partaking in the study.  
(2) The economic benefits of using service dogs for the treatment or rehabilitation of such veterans, 
including— 

(A) savings on health care costs, including savings related to reductions in hospitalization and 
reductions in the use of prescription drugs; and 

(B) productivity and employment gains for the veterans.” 
 

In addition to the study,3 the NDAA mandated that the VA commission the National Academies of 
Sciences, Engineering, and Medicine (the National Academies) to review the study. In 2014, the VA 
initiated a randomized controlled trial to “examine the impact of service dogs on disability, quality of life, 
and PTSD-related symptoms in Veterans with PTSD … also required an economic evaluation, such as the 
effect on hospitalizations and prescription drug use, as well as productivity and employment” (quoted from 
the draft monograph4). The trial was designed to specifically compare the health and economic outcomes 
of Veterans who were assigned to receive a service dog compared to those who were assigned to receive 
an emotional support dog. The dogs used in the trial were intended to be as comparable as possible but for 
the additional training given to service dogs to perform tasks that mitigate a disability. At the conclusion of 
the trial the VA produced two monographs that have been submitted to the National Academies for review. 
In 2020, a National Academies committee began an iterative review of the first monograph, which described 
the therapeutic outcomes of the trial. The National Academies reports on the review of the first monograph 
are publicly available (NASEM, 2021a,b), as is the final version of the first VA monograph (VA, 2021). 
At the completion of that process, the committee authoring this report was convened to begin review of the 
second draft monograph.5 This draft monograph presents the economic outcomes requested by the NDAA, 
                                                           

1Under the Americans with Disabilities Act (ADA), service animals are defined as dogs that are individually trained 
to do work or perform tasks for people with disabilities. In comparison, the sole function of emotional support dogs 
is to provide comfort or emotional support and thus they do not qualify as service animals under the ADA.  

2National Defense Authorization Act (NDAA) for Fiscal Year 2010. 2009. Pub. L. No. 111-84, 123 Stat. 2190. 
3For clarity, throughout this report, “the study” will always refer to the clinical trial conducted by the VA. Similarly, 

reference to “authors” refers to the VA and Institute for Clinical and Economic Review authors of the draft monograph. 
4The “draft monograph” will always refer to the second VA monograph on economic outcomes, as opposed to the 

first monograph on therapeutic effects of which a final, public version is available.  
5This draft monograph is the main reference in this report. Any mention of page numbers, figures, or tables 

throughout this report refers to the document received from the VA and provided to the committee for review. This 
draft and all subsequent drafts will be made available to the public upon completion of the committee’s review through 
the public access file. 
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as well as a cost-effectiveness analysis (CEA). The VA commissioned the Institute for Clinical and 
Economic Review (ICER) to design and conduct the CEA.  

This report serves as the committee’s review of the VA’s draft monograph. The review was focused 
on assessing the completeness and accuracy of reporting; rigorousness of the study design, conduct, and 
data analysis; and scientific validity of the conclusions presented within the draft monograph (the full 
Statement of Task is provided in Box 1-1). Similar to the review committee of the first monograph, this 
committee was specifically tasked to review only this trial and the outcomes presented in the VA’s draft 
monograph and not with reviewing the use of service dogs writ large or the wider fields of PTSD, clinical 
trials, cost analysis, and the CEA. However, the committee draws on the best practices from those fields in 
addition to its own knowledge and expertise to inform its review.  
 
 

BOX 1-1 Statement of Task 
 

An ad hoc committee of the National Academies of Sciences, Engineering, and Medicine (the National 
Academies) will conduct an independent review of a Department of Veterans Affairs (VA) draft monograph 
related to health economic outcomes of a clinical trial that examined the efficacy of service dogs versus 
emotional support dogs in mitigating symptoms of posttraumatic stress disorder (PTSD) in Veterans. 
Specifically, the committee will review Monograph No. 2, which reports the comparative results of health 
care utilization data and other health economic benefits of the trial and analyzes the cost effectiveness of 
providing service dogs versus emotional support dogs, along with suggested pricing benchmarks at the 
population level of service dogs for Veterans with PTSD. The committee will prepare a consensus report that 
critiques the monograph and addresses the following questions: 
 

 Are the research design and methods well documented, scientifically rigorous, and do they offer 
reasonable approaches to answer the research questions? 

 Does the data analysis systematically apply appropriate statistical and sound reasoning techniques to 
evaluate the health economic data or cost effectiveness and price benchmarking for the provision of 
service dogs and emotional support dogs for Veterans with PTSD? 

 Do the findings thoroughly report the data analysis and provide factual and objective answers to the 
research questions? 

 Do the findings present original scholarship and discuss principal outcomes of primary research with 
reliable credibility in a factual and objective way in relation to the research question and existing 
knowledge? 

 Does the draft monograph provide a coherent and cohesive written account and description of the 
main messages that are important to communicate? 

 Does the draft monograph provide clear, appropriate, and accurate graphics of the research results? 
 What other significant improvements, if any, might be made in the draft monograph? 

 
The consensus report for the monograph will be subject to the National Academies’ external peer-review 

process. Subsequent revisions of the monograph by the VA may also be reviewed by the committee using 
the above criteria. These additional reviews may result in an additional consensus report or statement that 
will also be subject to peer review. 

At the conclusion of the committee’s review process of the monograph, a statement of completion of 
review will be provided to the VA, indicating the committee’s assessment of whether the monograph is 
consistent with accepted scientific principles. 
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COMMITTEE’S APPROACH TO THE TASK AND ORGANIZATION OF THE REPORT 
 

To address the Statement of Task, the committee held a public meeting on January 15, 2021, to discuss 
the task with VA and ICER representatives. Following this meeting, the committee independently reviewed 
the draft monograph and subsequently held several virtual closed meetings to discuss the monograph, create 
a plan to address the task, and come to a consensus on all aspects of the review. These discussions were 
informed by the draft monograph and all of the associated documents provided by the VA for the 
committee’s review (including all documents provided to the committee that reviewed the first monograph) 
and for referencing and discussing the relevant literature. A complete list of all of the documents provided 
to the committee is in Appendix B.  

Chapter 2 of this report provides the committee’s review. The chapter begins with a general 
assessment of the study and the draft monograph. This includes some overarching considerations for the 
generalizability of the findings of the clinical trial. The committee next discusses five major deficiencies 
related to the study design (in particular the intent-to-treat analysis and the accounting for time variability 
within the CEA), the analyses included in the draft monograph comparing the pre and post outcomes, 
multiple hypothesis testing, the choice of outcomes in the CEA, and the overall CEA study design and 
assumptions. These discussions are then followed by discussion of minor issues specific to each chapter of 
the draft monograph. Additional minor points are listed in a table in Appendix A.  
 

REFERENCES 
 
NASEM (National Academies of Sciences, Engineering, and Medicine). 2021a. Letter Report on Review of 

Department of Veterans Affairs Monograph on Potential Therapeutic Effects of Service and Emotional Support 
Dogs on Veterans with Post Traumatic Stress Disorder. Washington, DC: The National Academies Press. 
https://doi.org/10.17226/26039. 

NASEM. 2021b. Review of Department of Veterans Affairs Monograph on Potential Therapeutic Effects of Service 
and Emotional Support Dogs on Veterans with Post Traumatic Stress Disorder. Washington, DC: The National 
Academies Press. https://doi.org/10.17226/26039. 

VA (Department of Veterans Affairs). 2021. First results of VA study on PTSD and service dogs. https://www. 
research.va.gov/ptsd-service-dogs.cfm. 
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Committee’s Review 

 
GENERAL ASSESSMENT 

 
In its review, the committee identified a number of positive elements of the draft monograph and study 

process, as well as a few overarching comments about the generalizability of the clinical trial results that 
warrant discussion early in this report. Similar to the review committee for the first monograph, this 
committee recognizes the many challenges associated with conducting a study where the intervention in 
question is a living being. The Department of Veterans Affairs (VA) research team had to overcome supply, 
breeding, and training challenges in order to conduct the study effectively. This created variable timelines 
across all trial participants between the randomization of participants to when they would be paired with 
either a service dog or an emotional support dog. Additionally, a multi-site trial requires additional logistics 
in terms of the standardization of practices and timelines as much as possible across all sites. Given the 
importance of finding additional tools to help Veterans with posttraumatic stress disorder (PTSD), it is 
commendable that the VA was still able to conduct this milestone trial. The committee appreciates the VA 
research team’s attempt to address a question of deep social relevance using a randomized controlled trial 
(RCT) with a multifaceted and challenging intervention, the complexity of working with sensitive 
populations such as military Veterans with PTSD, and commends the appropriate care taken to collect 
clinical and psychosocial assessments to inform cost-effectiveness analysis (CEA). The committee would 
also like to applaud the VA for its inclusion of and attention to stakeholder viewpoints and potential 
contextual considerations in its work. Other positive attributes of the study and the draft monograph include 
the survey of the study participants, use of administrative data to inform the analyses, inclusion of an impact 
inventory in the CEA, inclusion of a number of sensitivity analyses used to assess the robustness of the 
results, and extrapolation of the results across the lifetimes of the participants.  

Nonetheless, the committee identified limitations with several aspects of the analyses and 
interpretation, which prevent this monograph from adequately addressing the main research questions. 
 

Generalizability of the Trial Results 
 

Regarding the generalizability of the trial results to the “real world,” the committee notes that there 
are key differences between the emotional support dogs used in the trial versus emotional support dogs in 
practice. For the trial, the VA sourced emotional support dogs from service dog providers that provided 
purpose-bred canines. Both emotional support dogs and service dogs came from the same pool of dogs that 
were bred over generations to select for traits most suitable to assistance dog roles. Targeted breeding 
included rigorous selection for physical health as well as behavior and temperament. From birth to roughly 
1.5-2 years of age, both groups received the same treatment and basic training. Both groups were required 
to pass tests for superior physical health, behavior, and temperament. Both groups were trained and passed 
testing for a variety of advanced obedience tasks. Service dogs were separated out from emotional support 
dogs with the addition of five PTSD-relevant trained tasks and the right to access any public places as 
protected under the American with Disabilities Act (ADA). Outside of these distinctions, the two groups 
were nearly identical, with similar breeding, histories, screening, and preparation. While the first VA 
monograph states the similarities between the dog groups were intentional given the VA’s prior experience, 
this approach differs significantly from emotional support dogs used in the real world (non-trial settings).  
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Typically, emotional support dogs are sourced from the same places as companion animals (e.g., 
rescues, shelters, breeders, unknown sources) and can be obtained at any age. Emotional support dogs are 
not provided with pre-existing training and do not need to pass any physical, behavioral, or temperament 
screenings. In usual practice, the only difference between an emotional support dog and a companion animal 
or “pet” is the need of the human, who must obtain documentation from a human health professional of 
their need for canine comfort or support. Because emotional support dogs are not protected under the ADA, 
they are restricted from many public spaces and are not required to adhere to any behavior, training, or 
other standards. 

The similarities across the two dog types in this trial and the clear delineation of differences (i.e., the 
five PTSD-relevant trained tasks and public access rights) are useful for understanding the mechanism 
behind any estimated differences in outcomes across groups. That is, the comparison in this study might 
clarify “how” or “why” service dogs’ ability to perform disability-related tasks affect (or does not affect) 
the outcomes of interest. Controlling for non-specific treatment components in this way can be especially 
important in later-stage research, especially research conducted after efficacy has been established. 
Controlling for non-specific treatment components can undermine the goals of trials that aim to evaluate 
“whether” assignment to one intervention is better than the other. That is, the comparison in this study did 
not answer the pragmatic, policy-relevant research question that it was intended to address, and it likely has 
limited external validity because it does not reflect the real-world differences between these two groups in 
practice (e.g., purpose breeding; genetic and phenotypic selection for physical health, behavior, and 
temperament; advanced obedience training). To most accurately interpret the study findings, the committee 
recommends including in the draft monograph a thorough description and acknowledgment of these 
differences as limitations of the study and how they may impact the generalizability of the findings of the 
study. 

 
STUDY DESIGN AND RANDOMIZATION 

 
Intent-to-Treat Analysis of Chapter 1 of the Draft Monograph 

 
Similar to the first monograph, this draft monograph does not follow standard approaches for 

analyzing clinical trials. The analyses and results presented in the draft monograph are not sufficiently 
rigorous and do not reasonably answer the research question. For the monograph’s primary analysis, the 
committee strongly recommends that the authors evaluate the effect of “assignment to intended treatment”; 
the “per protocol analysis” could be an appropriate sensitivity analysis. 

As noted in the review of the first monograph, an intent-to-treat (ITT) analysis, which considers 
outcomes for all randomized participants, is the gold standard approach to inference in superiority trials 
such as this one (Ranganathan et al., 2016; Schulz et al., 2010). Randomized trials minimize selection bias 
in the groups as assigned, and post-randomization exclusions from the assigned groups can introduce 
selection bias. Thus, it is a basic principle of trial design that outcomes should be collected for all assigned 
participants—regardless of intervention receipt or responsiveness to treatment—to obtain an unbiased 
estimate of the effect of intervention assignment (i.e., by comparing the assigned groups). The analytical 
approach described in the draft monograph breaks the initial random assignment in some ways; thus, this 
approach does not fully adhere to random assignment as stated on page 19 of the draft monograph. In fact, 
the analyses ignore a substantial number of participants who were assigned to each group but left the study 
prior to pairing with a dog. Attrition prior to pairing has the potential to bias all subsequent outcomes. Of 
the 227 participants randomized to a dog, only 181 were paired. Importantly, the attrition differed across 
the two groups. Pairing occurred for 85% (97 out of 114) of participants randomized to a service dog but 
only 74% (84 out of 113) of participants randomized to an emotional support dog. The higher pre-pairing 
attrition for the emotional support dogs is especially noteworthy given the longer training period and thus 
wait times for a service dog. This suggests that those paired with a service dog were more dedicated to 
staying in the study—even though they incurred a higher “cost” in terms of wait time. This also suggests 
that attrition did not happen completely at random. By conditioning on pairing, a mediating variable in the 
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causal pathway, the analyses as presented in the monograph are likely to be biased. These differences were 
exacerbated by post-pairing terminations: 77% (88 out of 114) of participants randomized to a service dog 
completed the study but only 58% (65 out of 113) of participants randomized to emotional support dogs 
completed the study. Different amounts of missing data, and different reasons for missing data, suggest that 
between-group differences (e.g., in symptoms and quality of life) might be biased because of differential 
attrition. 

It is a limitation that the draft monograph uses administrative data only for participants who received 
the intervention (i.e., the “per protocol” population), which is not an appropriate technique to evaluate the 
cost effectiveness of the intervention. Unlike the missing self-reported measurements, administrative data 
should be available for all of the assigned participants. Those data could be used to obtain valid estimates 
for the true ITT population. To adhere to the planned design of this study, and to produce valid estimates 
of the effect of the assignment, the authors should analyze the actual values for all outcomes for all 
randomly assigned participants whenever possible. At present, the draft monograph tries to address post-
pairing attrition using monotonic multiple imputation models. A true ITT would include all randomized 
participants using the observed data whenever available, thus accounting for both pre- and post-pairing 
attrition. While the committee recognizes that incorporating administrative data for the full sample might 
require amending an existing institutional review board protocol, this effort would enable the team to 
substantially improve the validity of the analyses. With the per protocol analysis, one can easily construct 
plausible scenarios that raise questions about the findings. For example, one of many possible scenarios 
that could generate a null result in the per protocol analysis is if the likelihood of pairing were positively 
related to improvements in health and thereby health care utilization and spending. In this scenario, the 
differential attrition for emotional support dogs could bias the per protocol analysis toward zero (i.e., no 
difference in health care utilization or spending for the two groups) even if service dogs pairing actually 
improved participant outcomes relative to emotional support dogs. While VA administrative data are not a 
panacea because they would not capture care received outside of the VA, a true ITT analysis would help 
put this type of speculation to rest and add considerable credibility to the study. In addition, the draft 
monograph indicates that the vast majority of health service use is within the VA. If is not possible to obtain 
identifiable data, an alternative is to request a limited dataset with health care utilization and spending as 
well as treatment assignment but no identifying information. Given that these types of limited datasets are 
routinely used by health services researchers at the VA, this seems like a feasible way to address bias.  

The committee cannot overstate the value of reanalyzing the trial as designed, with data on all 
participants randomized to service and emotional dogs, irrespective of whether they were paired with a dog 
or if they completed the study. An unpublished study protocol1 includes appropriate methods for causal 
inference and for dealing with threats to validity because of missing data. Specifically, the protocol indicates 
that the purpose of this study was to evaluate “the effect of assignment to intended treatment” and that the 
analyses would include all randomized participants. Moreover, the protocol indicates that missing data 
would be imputed for this population, which would properly account for uncertainty due to missing data. 
As with the first monograph, the methods used in this draft monograph to deal with missing data are not 
appropriate because there is a risk of selection bias in the data collected and because post hoc changes to 
the analyses increase the risk of bias because of the selective non-reporting of results (NASEM, 2021). 
 

Refocusing the CEA to Better Account for Time in Chapter 2 of the Draft Monograph 
 

The ITT approach recommended for Chapter 1 of the draft monograph would also be useful for the 
CEA. At present, the CEA focuses on the effects of pairing with service dogs versus emotional support 
dogs with the analysis beginning at the point of pairing, thus excluding the cost of the added time that 
participants spent waiting to be paired with a dog. The committee strongly recommends that the draft 
monograph provide the distribution of time to pairing under both arms of the trial. The first VA monograph 

                                                           
1All references to the study protocol in this report refer to the protocol provided to the committee by the VA. See 

Appendix B for a complete list of the documents provided to the committee. 
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indicated that there is a range of times that participants waited, but this was not broken out by treatment 
assignment. If sourcing and supply constraints led to greater delays in pairing with a service dog compared 
to an emotional support dog, then the overall evaluation should account for the differences in time and 
begin at the point of randomization (i.e., when the demand for a dog is made). For the same reason, a 
randomized participant who is never paired with a dog should not be dropped from the analysis. The 
availability of baseline values of health outcomes at randomization and the estimates of health care 
utilization during the many months prior to pairing should make such an analysis feasible. This change in 
focus of the CEA is recommended because, theoretically, a program under which a less efficacious 
intervention can be accessed early and often may become cost effective compared to a program where a 
more efficacious intervention is accessed late or never used. In general, both demand- and supply-side 
constraints should be part of economic evaluations (Vassall et al., 2016; Wright et al., 2019).  
 

Other Related Minor Points on Randomization and Pairing 
 

This draft monograph is relatively light on details of the sample and study design. Importantly, it does 
not include the standard flow diagram for a randomized clinical trial. These details are important for 
considering any potential bias due to exclusions. This is true in general and particularly in the case of a 
complex study such as this one. The committee recommends that the revised draft monograph include 
Figure I from the first monograph and the related discussion of the reasons for missing data.  

Related to data exclusions, the draft monograph refers to the main analysis on page 19 as a “modified 
intent to treat” or a per protocol analysis (sometimes written as “per protocol”). While the term “modified 
intent to treat” has been used in publications of randomized trials, the term is ambiguous and has been used 
to describe a wide range of exclusions and deviations from protocol (Abraha, 2010; Ioannidis et al., 2004; 
Montedori et al., 2011). The analysis is better described throughout as a “per protocol analysis” where 
pairing with a service (N=97) or emotional support (N=84) dog is the protocol. As stated above, the 
committee considers this analysis inappropriate for the primary analysis and strongly recommends using 
the ITT approach or the main analysis; the per protocol analysis would be an appropriate sensitivity 
analysis. 
 

NON-RANDOMIZED SECTION COMPARING PRE AND POST OUTCOMES 
 

The findings from the RCT were accompanied by a post hoc pre- versus post-period analysis of 
outcomes for the pooled set of participants. The committee finds that this is not a scientifically rigorous and 
reasonable approach to answer the research questions, and that the findings of such an analysis do not 
provide objective answers to the research questions. The committee strongly recommends that the pre-post 
analyses be dropped altogether from the draft monograph (both chapters) and the inability to compare to 
usual care (i.e., no dog) should be acknowledged as a limitation of the comparator chosen and the trial 
design. This could be identified as a critical future research direction to address the needs of Veterans with 
PTSD.  

The committee was tasked with reviewing a CEA based on the results of an RCT, and this pre-post 
study is outside the scope of the RCT. Including the pre-post analyses alongside an RCT (comparing the 
assignment of a service dog versus an emotional support dog) can give the false impression that the pre-
post study design provides the same level of evidence regarding causal inference as the RCT. Because dogs 
helping Veterans with PTSD to attain better health would be an emotionally compelling story, there is the 
risk that the pre-post analyses could be taken out of context and exaggerated in spite of any disclaimers the 
authors may provide. The fact that the authors devote much more space in the Discussion section of the 
draft monograph to the pre-post analyses than to the results of the RCT further exacerbates this risk. The 
summary of Chapter 2 notes that the “no dog study” is hypothetical but it is not explicit that there was no 
randomized “no dog group” in the VA trial. Again, equal space is devoted to the results from the RCT and 
the results from the hypothetical no dog analysis. The standard caveat about not taking the results as causal 
does not dispel these concerns. 



Review of Department of Veterans Affairs Monograph on the Economic Impact and Cost Effectiveness of Service 
Dogs for Veterans with Post Traumatic Stress Disorder 

10 

As noted in the review of the first monograph (NASEM, 2021), RCTs are designed to assess the effect 
of intervention assignment by estimating the difference between assigned groups. RCTs are not designed 
to estimate within-group differences (e.g., between baseline and post-treatment). This study was designed 
as an RCT to compare the benefits of the assignment of a service dog versus an emotional support dog. The 
authors speculate that both service dogs and emotional support dogs may provide health benefits, but in the 
absence of a randomized “usual care” control group, it would be impossible to imply any causal 
interpretation of this finding.  

The committee emphasizes the removal of the pre-post analyses from this draft monograph because 
it falls outside the scope of the RCT for the reasons stated above. Such analyses would have their own sets 
of requirements, including acquiring additional data (i.e., administrative data for individuals not included 
in the trial that will serve as a valid “usual care” control group). If the VA decides to create a separate 
manuscript with the pre-post analyses, then the study authors should consider the following points: 
 

 The study should be framed as an observational study. Furthermore, making better use of the 18 
months of “pre-pairing data” might help inform whether costs were already trending downward 
pre-pairing. For example, 90-day graphs similar to Figure 1.1 and 1.2 (p. 28, Section 1.3.2), but 
pooling the service dog and emotional support dog groups, could be used to show trends in costs 
at 90-day intervals for the 18 months in the pre-period.  

 Ideally, the estimates for a matched no dog control group would include study participants who 
were never paired, rather than from participants who were eventually paired with a dog. This is 
because the anticipation of being paired in the near future could influence health and health 
behaviors, which prevents such participants from being a proper control group. 

 If the time-to-pairing analysis shows considerable variation in time across participants and that 
variation is described to be exogenous (e.g., potentially as a function of the sourcing and supply of 
dogs and not correlated with the severity of PTSD symptoms), then the staggered implementation 
could be leveraged to assess changes in health outcomes over time without a dog (among those 
who are assigned a dog, acknowledging that there may be anticipation effects). One concern with 
this approach is that the long-term trajectory among beneficiaries waiting for a dog may not 
generalize to the population with no dog in a real-world setting.  

 Include a discussion of the well-known phenomenon of “regression to the mean,” where high-cost, 
severely ill patients may, on average, improve over time without additional interventions (e.g., 
Linden, 2013).  

 Include a discussion of improvements that may occur with “usual care.” All of the study 
participants were enrolled in mental health care throughout the study period, and more discussion 
of the types and amounts of care received would be appropriate. Again, without a no dog 
comparison group, it is impossible to decipher whether a comparable decline would have occurred 
if the Veterans had received just the usual care. Prior studies, including studies focused on 
Veterans, have shown that while special interventions appear to improve health outcomes and 
reduce costs over time, these changes are actually not statistically different from outcomes 
experienced by a control group receiving the usual care (e.g., Finkelstein et al., 2020; Peikes et al., 
2009; Zulman et al., 2017). Improvements seen in the pre-post analyses may be entirely 
independent from the receipt of a dog, or receipt of the dog might even be harmful. 

 The authors currently report using linear regression models with person-level random effects. 
Because the pre-post analyses do not involve randomization, the use of a random effects model 
requires the assumption that the random effect in the error term is uncorrelated with other included 
variables in the model, which appears to be a strong assumption. The Hausman test does not 
address whether this assumption holds. Consider a fixed effects model as a more acceptable method 
for controlling for individual-level, unobserved confounders. 
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MULTIPLE HYPOTHESIS TESTING 
 

Chapter 1 contains a great many comparisons, including types of care, types of medications, 
productivity outcomes, all crossed with assessment periods, etc. However, the committee did not find any 
attempts made to adjust for multiple comparisons. Without such adjustments, one might give undue 
attention to results that are “statistically significant” purely by chance due to a large number of outcomes 
and models being estimated. It is important to account for multiple hypothesis testing even if all of the 
outcomes are fully registered, which is not the case in this study as described in the review of the first 
monograph (NASEM, 2021, pp. 21-22). The draft monograph should address multiple hypothesis testing 
in order to provide a coherent and accurate account of the main messages that are important to communicate. 
One often used method for such situations that could be applied is to adjust the p-values of each analysis 
using the Bonferroni correction. Vickerstaff et al. (2019) provides a discussion of this and other formalized 
adjustment methods. Regardless of whether such correction is used, the draft monograph should indicate 
the number of analyses conducted and results calculated, and make available the complete results in tables 
or in an appendix. The interpretation of findings should consider the totality of the evidence and not give 
undue consideration to “statistically significant” results, especially if the threshold to determine 
“significance” does not account for multiple comparisons or was developed post hoc.  
 

CHOICE OF OUTCOMES USED IN THE CEA 
 

The choice of outcomes for the CEA, and the use of a per protocol analysis, do not reflect sound 
reasoning techniques to evaluate the cost effectiveness of service dogs and emotional support dogs for 
Veterans with PTSD. NASEM (2021) highlighted the need for clarity concerning changes to the outcomes 
and other differences between the trial registration and protocol(s) and the final report (NASEM, 2021). 
The CEA described in Chapter 2 relied exclusively on a single secondary outcome measure from the trial 
(self-reported PTSD [PCL-5] scores), despite the existence of two primary outcome measures (World 
Health Organization Disability Assessment Schedule 2.0 [WHODAS 2.0] and Veterans RAND 12 Item 
Health Survey [VR-12]) and Clinician Administered PTSD Scale for DSM-5 (CAPS-5) scores. The 
committee agrees with including PCL-5 scores as one outcome considered in the CEA (but see concerns 
provided below); however, absent any strong justification, also including the WHODAS 2.0, VR-12, and 
CAPS-5 scores for the ITT population is recommended for the following reasons: 
 

 WHODAS 2.0 and VR-12: As noted in the Abstract in the first monograph, the objective of the 
trial was to “determine whether overall disability and quality of life for Veteran participants in 
treatment for PTSD were improved.” Moreover, as noted in Section D (Outcome Measures) of the 
first monograph, “[t]he research team designed the study so that outcomes would be assessed in 
terms of impacts on overall mental, social, and psychosocial function.” The two primary outcome 
measures selected for the trial were scores on WHODAS 2.0 (to measure overall disability) and 
VR-12 (to measure health-related quality of life). Thus, it is important to also include these 
measures in the CEA, regardless of whether the trial found significant differences between groups 
on either of these measures. In general, it is appropriate to include outcomes with non-significant 
differences in the CEA (Briggs and O’Brien, 2001; Glick et al., 2015).  

 CAPS-5: CAPS-5, like PCL-5, is used to assess the severity of PTSD symptoms and to diagnose 
PTSD. Unlike PCL-5 (which is self-reported), CAPS-5 is administered by a clinician. CAPS-5 was 
administered twice during the trial—at screening and month 15—and no differences were observed 
between groups in changes from screening to 15 months in CAPS-5 scores (in total or for any of 
the subscales).  

 
Thus, it appears that the evidence is mixed regarding the relative impact of assignment to receive a service 
dog compared to an emotional support dog on quality-adjusted life-years (QALYs) and symptoms of PTSD 
for the per protocol population, and it is unclear what the evidence might be for the ITT population. 
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Recognizing that service dogs are already unlikely to be cost effective compared to emotional support dogs 
based on changes in PCL-5 scores, and that including VR-12 and CAPS-5 would make it even less likely, 
it is important to include these additional outcomes in the CEA. Doing so would avoid giving the misleading 
impression that the evidence is unequivocal regarding the relative effectiveness of receiving a service dog 
(versus an emotional support dog) with respect to QALYs and PTSD symptoms. And, as noted above, the 
committee thinks it is important to include WHODAS 2.0 scores inasmuch as it was one of only two primary 
outcome measures in the trial and the only primary measure to address overall disability. 

Finally, the limitations section should acknowledge that the study used an ad hoc method to convert 
changes in PCL-5 scores to changes in utility weights. Specifically, the study (a) relied on an analysis 
reported in Freed et al. (2009) that regressed PCL-4 scores against the 36-Item Short Form Survey (SF-36) 
derived utility weights (which were, in turn, estimated using an algorithm developed to convert SF-36 
responses to utility weights), and then (b) based on written communication from K. Magruder (p. 64 of the 
draft monograph), multiplied Freed et al.’s finding by 0.85 to account for differences between PCL-5 and 
PCL-4. It is not clear to the committee that this ad hoc method of translating changes in PCL-5 scores to 
changes in utility weights is valid, and this limitation should be noted. 
 

CEA STUDY DESIGN AND ASSUMPTIONS 
 

From the outset, the authors should acknowledge that the CEA was conducted using post hoc methods 
of analysis. To the committee’s knowledge, no formal analysis plan was developed, published, or submitted 
to a public registry before seeing the data or carrying out the analyses. Consequently, it is unclear how 
many analyses were undertaken and whether the results in the draft monograph are representative of all of 
the results obtained. The committee is not able to evaluate the presence or absence of selective reporting. 
Therefore, all of the comments from the committee in this section will rely on published best practices 
guidelines for conducting the analyses (Drummond et al., 2015; Sanders et al., 2016) and not necessarily 
on the choice of specific outcomes studied. 

There are a number of design issues related to the CEA. These include decisions about the aggregation 
of the data, forecasting assumptions, and the perspectives chosen for the cost analysis. This section 
describes each of these flaws with suggestions for addressing each. 
 

The Use of Individual-Level Data 
 

Although not explicitly stated, the CEA appears to take a decision-analytic approach by collapsing 
study data into parameters reflecting key components, such as mean component costs, mean outcomes, etc. 
While this is not necessarily an incorrect method of conducting a back-of-the-envelope estimate of costs 
and benefits, it misses an opportunity for greater precision of the estimates through information on the 
multi-collinearity of variables at the individual level, using a statistical approach based on individual-level 
data. For example, in the section on time horizon and extrapolation below, the oversimplification of the 
service life of a dog is described, estimated at 7 years. While this may be true on average, individual-level 
data on study participants would include the actual length of service with one or more dogs during the study 
period, which would provide more information on the relationship between the length of dog service and 
other study outcomes. Because these data had to be created for trial records, the committee suggests that 
the CEA is conducted using these regression-based estimates using individual-level data, recognizing that 
this may alter the needed data-sharing arrangements for the CEA team. 
 
  



Committee’s Review 

13 

Cost Analysis Perspectives Used 
 

Chapter 2 of the draft monograph reflects analyses using three separate perspectives: a comprehensive 
health system perspective, a VA system perspective, and a modified societal perspective. Establishing 
different perspectives for a CEA is important because it guides the question of “costs to whom?” 
recognizing that some costs are outside the domain of different decision makers. Two of these perspectives 
are reflected in Table 2.A1: Impact Inventory (Prosser et al., 2016), which helpfully indicates which cost 
components are used for which of the two perspectives reflected in the table (health care sector and societal). 
The third perspective (VA system) was not included in the Impact Inventory but should be. 

The terms in this section could be better defined, identifying which analysis is from which perspective. 
It is also strongly recommended that the authors drop the “modified” societal perspective and conduct the 
analysis from a full societal perspective, even if such analysis remains incomplete due to the unavailability 
of certain data. An incomplete analysis from the societal perspective may still be useful if there is a clear 
description of the implications. The committee recommends that the authors (a) use the impact inventory 
to catalog all relevant components from the societal perspective, (b) come as close as possible to including 
all of these components (either by using existing data that were excluded from the CEA [e.g., health care 
utilization, work productivity] and/or estimating new components [e.g., participant time and travel costs for 
services]), explicitly noting any limitations of the data used, and (c) discuss how excluding these 
components would affect the incremental cost-effectiveness ratio. Recommendations for each perspective 
are discussed below, in turn.  

The societal perspective: This perspective is the gold standard for the CEA as it encompasses a broad 
range of inputs that could be affected by an intervention. The authors use a “modified” societal perspective, 
but do not indicate how this differs from a true societal perspective. The authors should attempt to come as 
close as possible to a societal perspective, even if that means estimating factors that do not currently seem 
to be included, such as participant time and travel costs for services, including dog training and pairing, and 
out-of-pocket costs of service use. In addition, the societal perspective should include the opportunity costs 
of “producing” each type of dog, even if the dogs are acquired through donations. Currently, training costs 
(i.e., the 1-2 week onsite pairing and training period) incurred by study participants and their caregivers are 
not included in the analysis, but should be included in the societal perspective. In addition, following the 
societal perspective would allow for greater opportunities to correct sources of measurement error (e.g., the 
actual costs of replacement dogs are not described, but could be factored in). Did the dog costs include the 
cost of replacement dogs for the nine patients that required replacement dogs? Were dogs ever re-assigned? 
If yes, were the fixed dog costs redistributed across multiple patients? At the end of the dog’s working life, 
or in the event of unpairing, were any additional variable costs (i.e., insurance costs) incurred? The modified 
societal perspective analysis (and the health care sector perspective) currently excludes both health care 
utilization costs and work productivity domains (apparently on the grounds that the trial did not find a 
significant difference in either domain between groups) and concludes that the modified societal perspective 
resulted in the same incremental findings as the primary analysis. The committee disagrees with the 
approach of netting out these costs and recommends both economic domains be included in calculating the 
incremental cost-effectiveness ratio and conducting the probabilistic sensitivity analyses from the societal 
perspective. The CEA should not arbitrarily drop components of costs when they are measured even if there 
is not a statistically significant difference between intervention arms for several reasons. First, the study 
may not be powered to look at individual components to assess significance. Therefore, even if the standard 
errors for each component are consistently estimated, there is not enough power to reject the null hypothesis. 
Second, different components of costs may be correlated and therefore dropping some components may 
lead to incorrect estimates of the standard errors for the mean total costs. In fact, in order to better capture 
these covariances and obtain consistent estimates of the standard errors for mean total costs, the authors 
should use individual-level data available to them from the trial and use the appropriate study 
characteristics, such as clustering, as suggested above. 
   



Review of Department of Veterans Affairs Monograph on the Economic Impact and Cost Effectiveness of Service 
Dogs for Veterans with Post Traumatic Stress Disorder 

14 

The health system perspective: This is a perspective that reflects costs related to only a typical health 
system, including costs beyond those covered by the VA. Therefore, a clear delineation is needed as to what 
specific costs are included in the health system perspective. The committee recommends including the costs 
of acquiring, training, and maintaining the dogs, regardless of whether such costs are incurred in practice 
by the VA.  

The VA system perspective: This perspective was adopted only in the post hoc pre versus post period 
CEA for the pooled set of participants. However, for reasons discussed in detail in the section above on pre 
and post outcomes, the committee recommended that the pre-post analyses be dropped altogether from the 
report. In addition, to be consistent with the trial design, the authors are limited to conducting a CEA from 
a hypothetical VA perspective that likely deviates in important ways from a realistic VA perspective (more 
below). By conducting a CEA from a hypothetical VA system perspective that relies on the costs and 
outcomes of both groups as observed in the trial (along with appropriate extrapolations over time) the 
authors would be assisting VA decision makers on whether to extend the same insurance coverage to 
psychiatric service dogs that other types of service dogs currently receive. With this analysis, the authors 
would clearly delineate those costs incurred by the VA (as opposed to society or the health care system) in 
the trial. The committee leaves it up to the VA researchers to properly identify the relevant costs from the 
VA’s perspective. Recognizing that the hypothetical VA system perspective may deviate in important ways 
from a realistic VA perspective (e.g., in the real world, it is unlikely that (a) the quality of dogs in both arms 
of the trial would be as high as in the trial [see the discussion on generalizability at the start of the chapter], 
(b) the VA would pay for insurance benefits for emotional support dogs, and (c) emotional support dogs 
would be paid for by a third party), clearly stating the limitations and potential biases of such a hypothetical 
analysis is recommended. 
 

Time Horizon and Extrapolation/Forecasting Assumptions 
 

The committee applauds the authors’ attempt to forecast costs and outcomes beyond the 18 month 
duration of the trial. However, the committee recommends a modification of this approach by separating: 
(1) an analysis limited to the duration of the trial and (2) a lifetime time horizon. The decision to stop at 7 
years, which also requires assumptions about extrapolating beyond the trial, seems arbitrary because the 
costs of maintaining dogs after the end of their work life is a real cost from the societal perspective and also 
from a health care system perspective. An appropriate time horizon (Basu and Maciejewski, 2019) for such 
an analysis must be long enough to capture the intended and unintended benefits and harms of the 
intervention. The committee has three main recommendations regarding assumptions underlying the 
forecasting methodology that would be relevant to a lifetime time horizon, which perhaps could be 
addressed via sensitivity analyses. 

First, when carrying forward the difference in outcomes (comparing assignment to receive a service 
dog versus an emotional support dog) from 18 months to the end of the working life of the dog, instead of 
using the difference over time observed during the trial period (measured using the per protocol sample), 
the committee recommends using the difference observed at month 18, measured using the ITT sample.  

Second, the authors assume no difference in PCL-5 scores (comparing assignment to receive a service 
dog versus an emotional support dog) beyond the working life of the dog. It is unclear what happens after 
the service dogs are retired. Inasmuch as arguments can be made that such a difference may increase or 
decrease (and in any case continue) beyond the working life of the dog, sensitivity analyses to explore these 
possibilities are recommended. If a replacement service dog is not obtained, PTSD and quality of life may 
maintain, decline, or improve. The rationale for differential changes over time is related to debate over 
reliance versus growth from a service dog partnership (see Box 2-1).  

Third, when extrapolating health care costs, Table 2.4.3 states that the annual baseline medical cost 
($21,522) was applied to all interventions and across all model years. This assumption seems incorrect—
annual health care costs would be expected to increase as study participants age in the model. 
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BOX 2-1 Safety Behaviors and Task Reliance 
 
Safety Seeking Behaviors: Safety seeking behaviors are common features of posttraumatic stress disorder 
(PTSD). These behaviors are enlisted to protect from perceived danger or avoid fearful situations. They can be 
maladaptive, particularly when danger does not exist and when they prevent individuals from overcoming their 
fears (Blakey et al., 2020). If service dogs are enlisted to protect against perceived danger that does not exist, 
they could lead Veterans to maintain false beliefs about the safety of the world around them, instead of learning 
to trust and engage in society. After service dog retirement, symptoms might return and functional improvements 
could decline. 
 
Pathway to Societal Engagement: Many Veterans with PTSD report debilitating fear and anxiety that prevent 
them from leaving their home. If service dogs provide initial feelings of safety that enable Veterans to leave the 
house to go participate in evidence-based treatments or engage in work and society, then this initial support could 
be valuable where a Veteran otherwise might not be able to do so. Once the initial fears are overcome by the 
Veteran being exposed to successful public outings, the Veteran may gradually reduce their reliance on these 
service dog tasks (Rodriguez et al., 2020). After service dog retirement, Veterans might continue to enjoy gains 
made during the treatment period. 
 
Heterogeneity and Impact: Due to the heterogeneity of safety seeking behaviors (e.g., type, timing) and their 
potential differential impact on treatment outcomes (Goodson and Haeffel, 2018), the committee recommends 
sensitivity analyses to model differential outcomes beyond the duration of the trial. 

 
It’s important to note that in this analysis, a lifetime time horizon (based on the trial participants’ 

perspective) would consist of three separate time phases: (1) first 18 months corresponding to the duration 
of the trial, (2) beyond the 18 months and up to the working life of the dog, and (3) beyond the working life 
of the dog to the lifetime of the individual. The second and third phases require extrapolation beyond the 
trial data. The third phase extrapolation is more uncertain given limited data related to any potentially 
sustained effects beyond the working life of the dog. These uncertainties can be addressed using sensitivity 
analyses. 
 

MINOR ISSUES FROM CHAPTER 1 OF THE DRAFT MONOGRAPH 
 

Statistical Power of Analyses and Value of Information Analyses 
 

Results for different outcomes are presented without a discussion on whether the study was designed 
to estimate effects on particular outcomes and of specified magnitudes. Whether an estimate is found to be 
statistically significant when the true treatment effect is non-zero is an important factor to address in a 
study, as it informs readers about the strength of a null finding as well as how likely a non–null finding is 
due to chance. While there are methods for ex-ante simulated power analyses that can be performed for 
studies such as this one (Burlig et al., 2020; Gelman and Carlin, 2014; Lewis and Rao, 2015), given the 
other issues raised in this review regarding the methods, the committee does not suggest conducting those 
exercises. However, the committee believes that a post hoc value of information (VOI) calculation would 
be useful. Such analysis can help inform the VA of the value of a future study that tries to build on this one 
and answers the comparative question more precisely. In VOI analyses, the final results from this study, 
the point estimate and the uncertainty around it serve as a guide to the value added for future study. An ex-
ante simulated power analysis can then be performed for a future study, to assess the sample sizes needed 
to be able to capture effects of different sizes. The VOI approach goes beyond the power analysis. It also 
compares the expected losses associated with the adoption decision of a particular type of dog within the 
VA system that would be made with new information versus the information available from the current 
study. For the purpose of this report, the authors can perform an expected value of perfect information 
(EVPI) calculation, which would be a trivial calculation using the probabilistic sensitivity analysis results 
from their cost-effectiveness model. A small EVPI value would indicate that the current study generated 
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sufficient information such that the value of more precise information arising out of a future study is low 
as it is less likely to change decisions made based on current results. See Basu et al. (2019), Claxton (1999), 
Fenwick et al. (2020), Meltzer (2001), and Rothery et al. (2020) for more details. 
 

Medication Adherence Measurement 
 

Medication adherence is reported to have been measured using the proportion of days covered (PDC) 
for four psychiatric medication classes (specifically antidepressants, antipsychotics, benzodiazepines, and 
other hypnotics and sedatives). As the authors note, this measure has been endorsed by the National Quality 
Forum and the Pharmacy Quality Alliance, and it is widely used in research. It is of course a proxy worth 
noting, because it uses information on medication prescription fills, and not every prescription that is filled 
is necessarily consumed.  

In this study, PDC is the number of days supplied for a prescription during the observation period 
divided by the number of days in the observation period. This value is multiplied by 100 to obtain a 
percentage. The draft monograph notes that the PDC is capped, but because it identifies actual days of 
dispensed medications, it should never exceed 100%. The description of the PDC in the draft monograph 
as the sum of the days supplied appears to be a related measure, the Medication Possession Ratio, which 
can exceed 100%. The authors should clarify which measure of adherence was used for the draft 
monograph.  

The draft monograph states (p. 20) that “Proportions were computed by drug class and were only 
computed if the participant had at least one refill in the drug class.” It is not clear why the proportion was 
limited to participants with at least one refill, as this excludes participants with one fill (but no refills). The 
“at least one refill” measure has been used in other studies to track “Early-Stage Persistence,” a particular 
type of adherence (Karter et al., 2009), but is not required for the PDC. The draft monograph does not 
provide a rationale for the non-standard use of the PDC. In addition, if the rationale for the examining of 
the PDC is that adherence was considered as a possible channel through which the intervention could have 
affected economic outcomes, then that should be clearly explained.  
 

MINOR ISSUES FROM CHAPTER 2 OF THE DRAFT MONOGRAPH 
 

The Use of $100,000 per QALY Threshold 
 

In several places, the CEA refers to a commonly used threshold of $100,000 per QALY to indicate an 
important metric that is often cited to determine whether an intervention yields a pay-off in QALY terms 
that is worth the investment. The committee encourages the authors to revisit this comparison for a number 
of reasons. As Neumann et al. (2014) write in “The Curious Resilience of the $50,000 per QALY 
Threshold,” any threshold is by its very nature arbitrary. Recent theoretical and empirical work suggests 
estimates of the CEA threshold in the United States to be around $100,000 per QALY (Phelps, 2019; 
Vanness et al., 2021). These thresholds are intended to compare societal willingness to pay for a one QALY 
improvement to the societal investment in achieving the one QALY gain. However, the United States does 
not have a decision-making body that has adopted a specific threshold to determine whether an intervention 
is cost effective and thus the use of a single threshold may be less relevant here than in countries where 
such a national approach exists, such as in the United Kingdom. Given that the costing perspectives 
incorporated here do not incorporate all of the elements of a full societal approach, using a societal 
willingness to pay threshold for comparison will lead to misleading results. Calculating a cost-effectiveness 
acceptability curve, which reflects the probability that an intervention is cost effective at a range of values, 
could be one viable alternative to a single comparison.  
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Choice of Decision Analytic Model 
 

What is the “value add” of using a Markov model as opposed to a simpler decision analytic approach 
to estimate the incremental cost effectiveness of a service dog compared to an emotional support dog? For 
example, in the base case (Section 2.4.6), the incremental cost ($9,822) of a service dog compared to an 
emotional support dog is due solely to differences in the one-time fixed costs of procurement and pairing 
that occur at the start of the trial. In addition, it appears that the incremental QALYs (0.039) can be 
calculated by discounting the average annual treatment effect (3.7*0.85*0.002) at 3% for 7 years (0.0392 
QALYs). Is the Markov model perhaps necessary for one or more of the sensitivity or scenario analyses? 
If not, a more parsimonious model as described above is recommended. 
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Appendix A 
 

Additional Minor Points 

 
 GENERAL 

Comment Why control for gender but not race ethnicity in the modeling? No rationale is presented 
despite having the data.  

 CHAPTER 1 

p. 20 Which consumer price index was used for 2018 (general, medical care, etc.)? Please be more 
specific. 

p. 20 Please justify the assumption that the Department of Veterans Affairs (VA) unit costs apply to 
non-VA services (and in any case, do sensitivity analyses on this assumption). 

p. 20 In response to the committee question to the VA about Table 1.7-1.9, the VA responded: The 
computation of proportion of days covered (PDC) was done separately for the pre- and post-
periods. The PDC starts on the day the prescription was dispensed and then was only computed 
for prescriptions with a refill in the time period. It is possible for a person to have a PDC in 
one time period, but not in the other (i.e., an unbalanced panel). 
 
The committee recommends that the VA include this explanation in its monograph. 

p. 20 For self-reported measures, were assessments really administered at exactly 90-day intervals 
for every participant? In practice, trials often use time windows and it is common for 
assessments to be off by 1 week or more. If the latter occurred, how were non-uniform time 
periods handled (e.g., self-reported counts collected during an 83-day period could be prorated 
to 90 days)? 

p. 22 Clarify how you handled participants who worked in some 90-day periods and not in others. 

p. 22 Why cap reported hours worked at all (and why at 50)? 

p. 23 If follow-up period was 18 months, why was no discounting used in Chapter 1 (Chapter 2 
assumes 3% discount rate for costs and outcomes)? 

p. 23 Sensitivity analysis did not examine alternative assumptions about unit costs for non-VA 
utilization. 

p. 26 Why present results of total costs (VA and non-VA) in Table 1.4 before presenting results of 
non-VA costs in Section 1.3.3 that follows? 

p. 26 Second sentence of Section 1.3.2 states that service dogs did not significantly affect the VA 
health care utilization with the exception of outpatient substance abuse treatment (Table 1.3). 
But is inpatient length of stay also significantly affected? 

p. 30 Last sentence of p. 26 states that Table 1.4 reports the sum of VA and non-VA costs, but the 
title of Table 1.4 is Total VA Costs. Are non-VA costs included? Or perhaps the VA pays for 
non-VA utilization anyway? 
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p. 30  Notes to Table 1.4 might add month 3 as a reference category. 

p. 31 Why is non-VA hospitalization expressed as a percentage instead of length of stay or total 
number of days? 

p. 34 First sentence states that Table 1.10 shows the unadjusted economic outcomes. Add “for 
workplace productivity” for clarity. 

p. 38 First paragraph inconsistently refers to utilization and costs. For example, “In the analysis of 
VA utilization over time, the linear models … showed that the SERV [service dog] group 
experienced significantly greater costs…”. Which was it—costs or utilization? 

 CHAPTER 2 

Figures The titles of the figures in this section are not adequately informative. Figures should be self-
explanatory enough regarding type of analysis, dependent, and independent variables so that 
readers do not need to refer to the monograph narrative text. For example, a title such as 
“Tornado Diagram” (Figure 2.4.2) is not adequate for this purpose. Instead the title would be 
“Tornado Diagram of the Cost per Quality of Life Year (QALY) Attributable to…”. 

p. 54 Section 2.2 Stakeholder Perspectives. Confusing subheader: “perspectives” in an economic 
evaluation has a specific meaning, therefore something else should be used (e.g., Feedback 
from Stakeholders”. 

p. 61 In Figure 2.4.1 Model Structure, why list economic outcomes (e.g., work productivity) that 
were not included in the model? May as well list all of the clinical outcomes that were ignored 
by the model as well.  

p. 72 In alternative PCL-5 utility mapping, why assign 0.0038 if this is not the target population?  
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Appendix B 
 

Documents Reviewed by the Committee 

 
In order to complete its review, the committee was provided with several documents that are listed 

below and are available through the National Academies’ Public Access File. In order to review these 
documents, email paro@nas.edu for more information.  
 

1. The final version of the monograph titled A Randomized Trial of Differential Effectiveness of 
Service Dog Pairing Versus Emotional Support Dog Pairing to Improve Quality of Life for 
Veterans with PTSD.  

a. The committee also viewed the cover letters and additional documents from the 
Department of Veterans Affairs (VA) that were part of the review of the first monograph.  

2. A link to the VA’s website that houses: 
a. Contract of Statement of Work for procuring dogs for the study. 
b. The complete set of study forms used to conduct the study. 
c. The dog care course and assessment taken by Veterans prior to receiving a dog. 

3. The draft second monograph titled The Economic Impact and Cost Effectiveness of Service Dogs 
for Veterans with Post Traumatic Stress Disorder. 

4. The study protocol. 
5. Two additional text documents providing written responses to questions posed by the committee 

to the VA and to the Institute for Clinical and Economic Review (ICER). 
6. The presentation provided by the VA and ICER at the public meeting.  
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Appendix C 
 

Acronyms and Abbreviations 

 
ADA    Americans with Disabilities Act 
 
CAPS-5    Clinician Administered PTSD Scale for DSM-5 
CEA    cost-effectiveness analysis  
 
EVPI    expected value of perfect information 
 
ICER   Institute for Clinical and Economic Review  
ITT    intent to treat 
 
NDAA   National Defense Authorization Act of 2010 
 
PCL-5   self-reported PTSD 
PDC    proportion of days covered 
PTSD   posttraumatic stress disorder 
 
QALY   quality-adjusted life-year 
 
RCT    randomized controlled trial 
 
SF-36   36-Item Short Form Survey 
 
VA    Department of Veterans Affairs 
VOI     value of information 
VR-12   Veterans RAND 12 Item Health Survey 
 
WHODAS 2.0  World Health Organization Disability Assessment Schedule 2.0 
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on health outcomes of vulnerable populations. She has published extensively in leading peer-reviewed 
academic journals and she has received funding support from the National Institutes of Health (NIH), the 
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Anirban Basu is a Professor of health economics and the Stergachis Family Endowed Director of The 
CHOICE Institute at the School of Pharmacy at the University of Washington (UW), Seattle. He holds joint 
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