
 
Systematic Review Article   
http://mjiri.iums.ac.ir    

Medical Journal of the Islamic Republic of Iran (MJIRI) 
Med J Islam Repub Iran. 2022 (1 Sep);36.100. https://doi.org/10.47176/mjiri.36.100  

 
 
 

 
A Systematic Review on the Economic Evaluations Evidence of Enhanced 
External Counter-Pulsation (EECP) for Managing Chronic Stable Angina  
 
Aziz Rezapour1, Seyran Naghdi1, Hesam Ghiasvand2,3, Tayebeh Moradi1*   , Mohammad Javad Kabir4, Negar 

Yousefzadeh1 

 

Received: 15 Nov 2021                    Published: 1 Sep 2022 

 

Abstract 
    Background: Chronic Stable Angina (CSA) does not respond to clinical interventions always. Therefore, enhanced external counter 
pulsation (EECP) has been approved by the Food and Administration Drug (FDA) as an effective technology. This study aimed to 
synthesize evidence on the economic evaluation of EECP in managing CSA through a systematic approach.  
   Methods: In this systematic review study, PubMed/Medline, Cochrane Library, Web of Sciences, Scopus, National Institute for Health 
Research Journals Library, and the University of York Centre for Review and Dissemination (CRD) were searched. The targeted 
population was people who suffered from CSA, and the main therapeutic intervention was EECP. The comparators were not limited to 
any particular ones. Outcomes were changes in the Canadian Cardiovascular Society grading of angina pectoris, quality of life, and any 
other investigated relevant outcomes in the retrieved studies. The quality of studies was assessed through Philips et al and Joanna Briggs 
Institute Critical Appraisal tools. We synthesized data through a narrative approach.  
   Results: We retrieved 7821 studies; among which 3 studies were included in the final phase. Two studies were systematic reviews and 
the Markov model economic evaluation. Another study was a partial economic evaluation.  
   Conclusion: All studies only considered direct costs. EECP is a cost-effective technology in managing CSA, however, the sensitivity 
analysis of the studies showed the cost-effectiveness ratio is varied considerably and further studies are needed to extrapolate its 
economic value. 
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Introduction 

Chronic stable angina (CSA) is an initial symptom of cor-
onary artery disease (CAD) that causes pain and discomfort 
in the chest. It usually occurs in predictable and managea-
ble episodes (1). Stable angina is a prevalent type of cardio-
vascular diseases (CVDs) arou nd the world. The Global 

Burden of Disease (GBD) study in 2017 has reported that 

∼70,969,300 (95% CI: 66,224,100 –75,830,100) people 

suffered from this problem (2).  

Stable angina can lead to a high-cost impact on health 
systems. Evidence from the United States showed that the 
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↑What is “already known” in this topic: 

EECP is an effective technology in managing chronic stable 
angina. However, there is enormous uncertainty around its cost-
effectiveness.   
 

→What this article adds: 

Through a systematic review; we tried to find any relevant 

evidence about the economic consideration of EECP. We found 

a lack of rigorous evidence in this regard, and policymakers need 

further evidence to consider EECP as a cost-effective 

technology.  
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mean total cost for managing stable angina was ∼$28,590 

per patient (3). Estimations in the United Kingdom showed 
that stable angina imposes more than £700,000,000 on the 
National Health Service (NHS) per year (4). In Canada, the 
total cost for treating CSA was $19,209 per patient per year 
by the end of 2008 (5). 

CSA causes limited physical activities, depression, and 
subsequently lower quality of life (QoL) (6). Patients in the 
advanced stages of CSA are experiencing even much lower 
QoL. Even after treatment, many patients rate their QoL 
lower than what they have expected (7). Although the aim 
of the medical therapies for CSA is relieving the symptoms 
and subsequently improving the QoL, in some cases those 
interventions are not effective (8-10). 

The Canadian Cardiovascular Society has developed a 
grading indicator to measure how the treatment progression 
in angina. Enhanced External Counter Pulsation (EECP) is 
a nonpharmacological intervention in managing stable an-
gina (Class IIb), approved by the Food and Drug Admin-
istration (FDA) (11). Also, the European Society of Cardi-
ology guidelines has provided some evidence on the effec-
tiveness of EECP in reliving the symptoms and QoL. How-
ever, the guideline highlights that EECP should be consid-
ered in symptomatic treatment in those patients with inval-
idating refractory angina. In addition, in the guideline, any 
expected treatment effectiveness and QoL improvements 
have been subjected to further randomized controlled trials 
(RCTs) (12). This improvement is more evident among 
those patients in higher classes (e.g. IV) (13). 

EECP is provided in an outpatient set-up, and treatment 
encompasses cyclical inflation and deflation of wrapped 
cuffs around the calf, lower and higher thigh (14). CSA 
treatment by using EECP includes 35 sessions per hour for 
5 weeks (15). However, according to the physician’s diag-
nosis and depending on the patient’s recovery, more treat-
ment sessions may be prescribed by considering patients’ 
safety and effectiveness to achieve the desired result. Even 
under certain circumstances, the duration of the sessions 
can be increased to 2 hours for the patient’s convenience 
(16). 

CSA can cause adverse effects on the patient’s QoL and 
the health system’s financial resources. Therefore, finding 
rigorous evidence in terms of economic considerations can 
help policymakers allocate financial resources more rea-
sonably. Economic evaluation implies directives to spend 
money on the best possible effective health and medical al-
ternatives. Therefore, we aimed to synthesize the current 
economic evaluation evidence about the cost-effectiveness 
of EECP in comparison with other comparators in manag-
ing CSA.  

 

Methods 

Databases and Search Strategies  

We searched PubMed/Medline, Cochrane Library, Web 
of Sciences, Scopus, National Institute for Health Research 
Journals Library, and the University of York Centre for Re-
view and Dissemination (CRD). We also used the Google 
Scholar search engine alongside the mentioned databases. 
We used Medical Sub Heading (Mesh) to find relevant and 
appropriate terms and expressions for stable angina. The 

general search strategy for MedLine via PubMed was as 
follows: 

(((((stable angina[Title/Abstract]) OR (chronic an-
gina[Title/Abstract]) OR refractory angina[Title/Ab-
stract])) OR (heart failure diseases[Title/Abstract])) OR 
(coronary heart disease[Title/Abstract])) AND (Enhanced 
external counterpulsation [Title/Abstract])) OR (EECP[Ti-
tle/Abstract]).  

Table 1 provides search strategy in the Web of Sciences 
database and Appendix 1 presents the general employed 
search strategies for Cochrane Library and Scopus.  

Primary Assessment: We used the Preferred Reporting 
Items for Systematic Review and Meta-Analysis 
(PRISMA) (17) for performing the primary and critical as-
sessments process.  

 

Inclusion Criteria 

 Population: Patients who have chronic stable angina. 

 Intervention: EECP, through the standard recom-
mended procedure, including 35 continuous sessions (each 
session takes 1 hour).  

 Comparator: A variety of current standard procedures 
from prescribed medicines, rehabilitation services for car-
diac problems, placebo, no-intervention, and cardiac revas-
cularization.  

 Outcomes: Remission rate, treatment-refractory rate, 
changes in the severity of angina based on the Canadian 
Cardiovascular Society grading of angina pectoris, quality 
of life, hospitalization, and other health care services costs, 
direct and indirect costs of treatment, incremental cost-ef-
fectiveness ratios (ICERs), and any other available reported 
outcomes.  

 Study Design: All types of full or partial economic 
evaluation alongside RCTs, decision-making model-based 
economic evaluation, and health technology assessment 
studies, which encompass a systematic review, observa-
tional, longitudinal, and cross-sectional studies.  

 Language: No limitation. 

 Time: No restriction.  

 
Table 1. Search strategy in the Web of Sciences  

Set Run Search 

Web of Science Search History - " XXXX" 
#10 #9 AND #8  

DocType=All document types; Language=All languages;  
#9 #5 OR #4 OR #3 OR #2 OR #1  

DocType=All document types; Language=All languages;  
#8 #7 OR #6  

DocType=All document types; Language=All languages;  
#7 TITLE: ("EECP")  

DocType=All document types; Language=All languages;  
#6 TITLE: ("Enhanced external counterpulsation")  

DocType=All document types; Language=All languages;  
#5 TITLE: ("heart failure diseases")  

DocType=All document types; Language=All languages;  
#4 TITLE: ("coronary heart diseases")  

DocType=All document types; Language=All languages;  
#3 TITLE: ("refractory angina")  

DocType=All document types; Language=All languages;  
#2 TITLE: ("chronic angina")  

DocType=All document types; Language=All languages;  
#1 TITLE: ("stable angina")  

DocType=All document types; Language=All languages;  
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Exclusion Criteria 

 Population: Patients not suffering from CSA.  

 Intervention: Not using EECP as the main or alternative 
therapeutic intervention.   

 Comparators: Not restricted. 

 Outcomes: Not limited. 

 Study Design: Case reports, notes, letters to editors, 
studies on non-human samples.  

 

Critical appraisal  

We used Philips et al study for the quality assessment of 
the model-based economic evaluation (18). We also as-
sessed the quality of other retrieved economic evaluations 
through the Joanna Briggs Institute Critical Appraisal; 
Checklist for Economic Evaluations (19). Two team mem-
bers (S.N. and T.M.) were responsible for the quality ap-
praisal process in compliance with the assessment tools. 
Any discrepancies were referred to the third reviewer 
(H.G.H.) to reach a consensus. Appendix 2 (Tables 1 to 4) 
presents the results of the quality appraisal.  

 

Data Collection  

We used the suggested data extraction form by Wijnen et 
al. (20). We developed the template in an MS Excel spread-
sheet and included data on the following topics:  

The author’s name, year of publication, name of the 
country, study title, type of economic evaluation (full/par-
tial economic evaluation, decision model/non-decision 
model, and RCT), population, sampling methods, sample 
size, cost ratio per unit of effectiveness in the study, cost 
ratio per unit of quality of life, cost ratio per symptom re-
lief, saved costs, uncertainty/sensitivity analysis (type), dis-
counting rate (general, costs, outcomes), the base case sce-
nario data for both EECP and other comparators (alterna-
tives), policymaking implications, and conclusions on the 
dominancy of EECP on other comparators/alternatives.  

Two team members (N.Y. and A.R.) conducted the data 
extraction.  

Data Synthesis: We synthesized data through a narrative 
approach.  

Ethical considerations: This study has been approved by 
the Research Ethics Committee of Iran University of Med-
ical Sciences (IUMS). (Ethics Code: IR.IUMS.1397.609). 

 

Results 

We retrieved a total of 7821 documents from the search 
of databases and the Google Scholar. After removing the 
duplicate documents and primary screening, 5 documents 
remained. Three studies remained in the final phase. Figure 
1 shows the study stream by the PRISMA stages.  

Table 2 presents the characteristics of studies in the final 
phase. 

Three studies were included in the final phase. Of them, 
the study by McKenna et al (2010) is a paper in a peer-re-
view journal as a part of a health technology assessment 
study in 2009. All studies were from the United Kingdom 
and the United States. Both McKenna et al studies are full 
model-based economic evaluations. Another study (Law-
son) is a partial economic evaluation with a cross-sectional 

design.  
McKenna has adopted the UK NHS as his economic 

evaluations perspective, with a lifetime horizon. Lawson’s 
study perspective has not been identified; however, due to 
the study timelines (6 and 12 months), those mentioned 
timelines are considered as the time horizon. Lawson’s 
study conflict of interest statement has mentioned that one 
of the authors is a shareholder of an EECP brand machine 
marketing company in the USA. McKenna’s studies have 
performed a full decision-making cost-utility analysis with 
a probabilistic sensitivity analysis. It also includes a value 
of information (VOI) extrapolation because of the lack of 
robust synthesized evidence in RCTs, longitudinal, or ob-
servational studies designs. Lawson’s study has used a cost-
effectiveness analysis. It considered the change in hospital-
ization costs due to EECP in treating stable angina as the 
main outcome.  

 McKenna’s study has obtained the primary data origi-
nally from an earlier RCT whose data were collected from 
experts’ elicitation exercises. Lawson’s study data are from 
International EECP Patient Registry (IEPR-II).  

Table 3 presents the results of cost-utility and cost-effec-
tiveness analysis, sensitivity analysis, and VOI analysis for 
McKenna’s study.  

Table 3 shows that McKenna’s studies imply an Incre-
mental Cost-Effectiveness Ratio (ICER) equates to 
£18,643 for EECP against no treatment as a comparator. 
Also, these studies have concluded that the EECP can be a 
cost-effective treatment for stable angina, although there is 
considerable uncertainty around the calculated ICER. In 
Lawson’s study, the mean annual cost saving per patient 
was $17,074. The quality appraisal results were very good 
for studies by McKenna and acceptable for the study by 
Lawson.   

 

 
Fig. 1. The screening process of the studies 
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Discussion 

 EECP as a treatment option for chronic stable angina has 
been approved by the United States Food and Drug Admin-
istration since 1995 (21,22). However, from 1995 to now, 
to the best of our knowledge, there is only 1 RCT-based 
evidence on EECP efficacy in the treatment of CSA (23). 

Subsequently, we have not observed rigorous economic 
evaluation studies. Due to the paucity in the robust evi-
dence about the long-term effectiveness of EECP on the pa-
tients’ QoL and total improvement, McKenna et al have 
tried to use the shorter term effectiveness data (at 2 follow-

ups: 6 and 12 months) of an earlier conducted RCT by 
Arora (23). They have used an expert elicitation exercise to 
extract the prediction about the probability of change in 
those short terms QoL for a long-term horizon.  

 EECP is a recognized technology for managing CSA, 
but it seems there is not enough evidence on its economic 
considerations. Therefore, here, we face a cautionary situa-
tion on concluding about the impact of EECP on the QoL 
and its associated cost-effectiveness. However, studies by 
McKenna are well-designed to address most of the chal-
lenges on the lack of evidence in this regard. This study 

Table 2. Study characteristics 
Author(s) Year Funder Competing 

Interests 
Publi-
cation 
Type 

Set-
ting 

Patient  
characteris-

tics 

Type of  
intervention 

Control  
treatment 

Eligibility  
criteria 

Study per-
spective 

McKenna 
C., et al 

2009 HTA 
program 

from 
NIHR 

None HTA  
report 

UK Adult Pa-
tients who 

have 
chronic sta-
ble angina 

EECP through 
35 hours treat-

ment over a 
continues period 

No treatment 
with EECP (In-
active EECP, 
however pa-
tients are re-
ceiving their 

current standard 
treatment) 

Patients with CCS Class 
I through III, Coronary 
artery diseases docu-

mented, positive test of  
exercise treadmill 

 

NHS and 
Personal 

Social Ser-
vices (PSS) 

McKenna 
C., et al 

2010 Article 

Lawson 
WE., et al. 

2015 Not re-
ported 

None, how-
ever one of 

the authors is 
a shareholder 

in a company 
where market-
ing the EECP 

machine 

Article USA Not re-
ported 

All patients 
completed at 

least the recom-
mended 35 

hours of EECP 
treatment over a 

period of ≥7 
weeks. 

Hospitalization 
services 

Treated patients with 
complete 6-month pre-

EECP treatment and 12-
month follow-up data. 

All patients completed 
at least the recom-

mended 35 hours of 
EECP treatment over a 

period of ≥7 weeks. All-
cause hospitalization 
data were collected in 
the 6-month period be-

fore 

Not re-
ported 

 
Table 2. Continued 

Author(s) Type 
of EE 

Analytic ap-
proach 

Dis-
count 
rate 

(Refer-

ence 
year) 

Type and cate-
gory of costs 

Data source 
of resource 

use 

Data source of 
effects 

Methods of 
measurement of 

effects 

Methods of valua-
tion of effects 

Analyses 
of uncer-

tainty 

Analysis 
Value of 
Future 
Study 

McKenna 
C., et al 

Cost–
Utility 
Anal-
ysis 

Probabilis-
tic,  Markov 
decision an-
alytic model 

4% 
(2008) 

All direct costs 
related to capital 
(buying the ma-
chine, deprecia-

tion, instal-
ments), Equip-

ment replacement 
costs, Consuma-
bles (for all 35 

sessions), Staff-
ing costs 

 

for machine 
and staffing  

through a per-
sonal commu-
nication, for 

equipment re-

placement 
through Vas-
ogenics’ cur-
rent price list 

MUST-RCT as 
the basis of the 
study and then 
expert elicita-
tion exercise 

Quality Ad-
justed Life 

Years Change 

At the end of 12 
months after EECP 
intervention the re-
ported QALYs of 

the study's baseline 
earlier trial 

(MUST-trial), and 
for time over that, 
the Expert Elicita-

tion Exercise 
 

Monte 
Carlo 

simula-
tion 

Bayesian 
Expected 
Value of 

Infor-
mation 
(the ex-

pected net 
benefit of 
sampling 
(ENBS) ) 

McKenna 
C., et al 

Lawson 
WE., et 
al. 

Cost-
Effec-
tive-
ness 

Anal-
ysis 

Calculation 
the average 
of cots and 
effective-
ness varia-
bles for 6 

months and 

12 months, 
and analys-
ing the re-
sults by us-
ing a Lo-
gistic re-
gression 

Not re-
ported 

Direct costs at-
tributed to hospi-

talization and 
EECP 

phase II of 
the Interna-
tional EECP 

Patient Regis-
try (IEPR-II) 

Data from 
phase II of 
the Interna-
tional EECP 

Patient Registry 
(IEPR-II) 

Canadian Car-
diovascular So-
ciety functional 
class, Duke Ac-
tivity Status In-
dex, and num-

ber of hospitali-

zations in the 6 
months prior to 

EECP and in 
the 6- and 12-

month intervals 
following 

EECP 

Estimates of the 
changes in annual 
cost of all-cause 

hospitalization be-
fore and after 

EECP therapy were 
calculated by the 

product of the dif-
ferences in hospi-
talization rates in 
the 6-month inter-

val before and after 
EECP treatment 

and estimated hos-
pitalization and 

physician charges 
after subtracting 

the average cost of 
EECP 

Not re-
ported 

Not re-
ported 
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contains significant aspects of the decision-making model 
for EECP impact on managing stable angina, including 
length of time horizon, suitable perspective, and rigorous 
data management, and using probabilistic sensitivity anal-
ysis. However, transferability of its results to other con-
texts, particularly developing countries, does not seem like 
a straightforward and clear process (20). It is more im-
portant to make sure that evidence is not very sensitive to 
the input parameters changes. In McKenna’s studies, we 
can observe a meaningful change in the ICER attributed to 
the change in the main inputs parameters to the model. Fur-
thermore, their VOI analysis showed that we might still 
need further studies to investigate the economic considera-
tions of EECP in managing CSA (16). Lawson’s study had 
a low quality, and because of its cross-sectional design, it 
does not cover the main economic evaluation targeted pa-

rameters (QoL and ICER). Therefore, it is hard to attain ro-
bust conclusions about the economic considerations of 
EECP in managing CSA.  

Allocating financial resources to make a health or medi-
cal technology, intervention, medicine, or procedure af-
fordable and accessible for the general population through 
public financing or social/national health insurance re-
quires economic evaluation based on evidence. However, 
about the EECP and its benefits for patients diagnosed with 
CSA, the current evidence is probably not convincing 
enough to expand the benefit package to cover it. 

 

Limitations 

Several limitations of our study are worth mentioning. 
First, the included studies were limited to a few studies. An-
other limitation of this review was that unpublished studies 
were not identified by our literature search. 

Table 3. Results of the studies 

Author(s) Year Costs 
(CI) 

Effects 
(CI/Range) 

Base Case 
Incremental 
cost–effec-
tiveness ra-
tios (Range) 

Outcome(s) 
of analyses 
of sensitiv-
ity analyses 

Value of Fu-
ture Study 

Result 

Outcome(s) 
of analyses 
of sensitiv-
ity analyses 

Authors’ con-
clusions 

Quality 
Assess-

ment Re-
sults 

McKenna 
C., et al 

2009 £4,347 £4,347(4,464-
5,117) 

£18,643 
(Best-case 
scenario 
£5831  to 

Worst-case 
scenario 
 £63,072 

The cost-
effective-

ness of 
EECP is 

highly sen-
sitive to the 
probability 
of sustain-
ing QoL 
benefits 

over time. 
In addition, 

reducing 
the costs of 
EECP by 

£1000, can 
improve 
the ICER 

to £14,354, 
and in-

creasing 
the cost of 
EECP by 
£500, in-

creased the 
ICER by 

£2145 per 
QALY. 

Individual pa-
tient EVPI for 
the cost-effec-

tiveness 
threshold 

were £971.29, 
and £440.16 
for Scenarios 
ICERS equate 

to £20,000 
and £30,000. 

Also, the pop-
ulation EVPI 
for mentioned 

cost-effec-
tiveness 

thresholds 
were: 

£107,556,668, 
and 

£48,741,220.  
Further 

research in 
this area is 

likely to be of 
significant 

value 

The cost-
effective-

ness of 
EECP is 

highly sen-
sitive to the 
probability 
of sustain-
ing QoL 
benefits 

over time. 
In addition, 

reducing 
the costs of 
EECP by 

£1000, can 
improve 
the ICER 

to £14,354, 
and in-

creasing 
the cost of 
EECP by 
£500, in-

creased the 
ICER by 

£2145 per 
QALY 

The results 
from a single 
randomised 

controlled trial 
(MUST-

EECP) do not 
provide firm 
evidence of 

the clinical ef-
fectiveness of 

EECP in 
refractory sta-
ble angina or 
in heart fail-
ure. High-

quality 
studies are re-
quired to in-
vestigate the 
benefits of 

EECP,  
whether these 
outweigh the 
common ad-
verse effects 
and its long-
term cost-ef-
fectiveness in 
terms of qual-

ity 
of life bene-

fits. 
 

Good 

McKenna 
C., et al 

2010 Good 

Lawson 
WE., et 
al. 

2015 $4880 annual cost 
savings/pa-
tient of $17 

074 

Not re-
ported 

Not re-
ported 

Not reported Not re-
ported 

hospitalization 
and physician 
charge in the 
United States 
was equal to $ 
17  995 , and 
the average 
EECP treat-

ment cost was 
$4880 

Accepta-
ble 
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Conclusion 

From an economic evaluation perspective, EECP is one 
of those technologies that have not been studied enough, 
despite its importance. The results from the included stud-
ies in this review are limited in terms of the generalizability 
of the results. In addition, there are differences in terms of 
the cost level in different countries. Therefore, we need to 
conduct further studies to understand the cost-effectiveness 
of EECP in the treatment of CSA. 
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Appendix 1. Search Strategy by Databases 

 Scopus: 
( TITLE-ABS-KEY ( "stable angina" )  OR  TITLE-ABS-KEY ( "chronic angina" )  OR  TITLE-ABS-KEY ( "refractory angina" )  OR  TITLE-ABS-
KEY ( "coronary heart diseases" )  AND  TITLE-ABS-KEY ( "enhanced external counterpulsation" )  OR  TITLE-ABS-KEY ( "EECP" ) )  

 Cochrane Library: 
Results: 3061 

 #1 stable angina 

 #2 chronic angina 

 #3 refractory angina 

 #4 enhanced counterpulsation therapy 

 #5 EECP 

 #1 OR #2 OR #3 AND #4 OR #5 
 
Appendix 2. Result of Quality Assessment 

   

Table 1. Results of Quality Assessment for McKenna et al. Study by Using Philips et al. for model based Economic Evaluation 

Row Item Reviewer No.1 Reviewer No.2 

Philips et. Al Checklist 
McKenna C., et al McKenna C., et al 

1 Is there a clear statement of the decision problem? Yes Y 
2 Is the objective of the model specified and consistent with the stated decision problem? Yes Y 
3 Is the primary decision maker specified? Yes Y 
4 Is the perspective of the model stated clearly? Yes Y 
5 Are the model inputs consistent with the stated 

perspective? 
Yes Y 

6 Has the scope of the model been stated and justified? Yes Y 
7 Are the outcomes of the model consistent with the perspective, scope and overall objec-

tive of the model? 
Yes Y 

8 Is the structure of the model consistent with a coherent theory of the health condition 
under evaluation? 

Yes N 

9 Are the sources of the data used to develop the structure of the model specified? Yes Y 
10 Are the causal relationships described by the model structure justified appropriately? No N 
11 Are the structural assumptions transparent and justified? Yes Uncertain 
12 Are the structural assumptions reasonable given the overall objective, perspective and 

scope of the model? 
Yes Uncertain 

13 Is there a clear definition of the options under evaluation? Yes Y 
14 Have all feasible and practical options been evaluated? No Y 
15 Is there justification for the exclusion of feasible options? Yes Y 
16 Is the chosen model type appropriate given the decision problem and specified casual 

relationships within the model? 
Yes Y 

17 Is the time horizon of the model sufficient to reflect all important differences between 
the options? 

Yes Y 

18 Are the time horizon of the model and the duration of treatment described and justified? No Uncertain 
19 Do the disease states (state transition model) or the pathways (decision tree model) re-

flect the underlying biological process of the disease in question and the impact of in-
terventions? 

Yes Y 

20 Is the cycle length defined and justified in terms of the natural history of disease? Yes Y 
21 Are the data identification methods transparent and appropriate given the objectives of 

the model? 
Yes Y 

22 Where choices have been made between data sources are these justified appropriately? UNC Y 
23 Has particular attention been paid to identifying data for the important parameters of 

the model? 
Yes Y 

24 Has the quality of the data been assessed appropriately? UNC Uncertain 
25 Where expert opinion has been used are the methods described and justified? Yes Y 
26 Is the data modelling methodology based on justifiable statistical and epidemiological 

techniques? 
Yes Y 

27 Is the choice of baseline data described and justified? Yes Y 
28 Are transition probabilities calculated appropriately? Yes Y 
29 Has a half-cycle correction been applied to both costs and outcomes? NA NA 
30 If not, has the omission been justified? NA NA 
31 If relative treatment effects have been derived from trial data, have they been synthe-

sised using appropriate techniques? 
Yes Y 

32 Have the methods and assumptions used to extrapolate short-term results to final out-
comes been documented and justified? 

Yes Y 

33 Have alternative extrapolation assumptions been explored through sensitivity analysis? Yes Y 
34 Have assumptions regarding the continuing effect of treatment once treatment is com-

plete been documented and justified? 
UNC Y 

35 Have alternative assumptions regarding the continuing effect of treatment been ex-
plored through sensitivity analysis 

Yes Y 

 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
10

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
5-

26
 ]

 

                               7 / 9

http://dx.doi.org/10.47176/mjiri.36.100
https://mjiri.iums.ac.ir/article-1-7980-en.html


    
 Systematic Review on the Economic Evaluation of EECP 

 

 

 http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2022 (1 Sep); 36:100. 

 

8 
 

Table 1. Continued 
Row Item Reviewer No.1 Reviewer No.2 

Philips et. Al Checklist 
McKenna C., et al McKenna C., et al 

36 Are the costs incorporated into the model justified? Yes Y 
37 Has the source for all costs been described? Yes Y 
38 Have discount rates been described and justified given the target decision maker? Yes Y 
39 Are the utilities incorporated into the model appropriate? Yes Y 
40 Is the source of utility weights referenced? Yes Y 
41 Are the methods of derivation for the utility weights justified? Yes Y 
42 Have all data incorporated into the model been described and referenced in sufficient detail? Yes Y 
43 Has the use of mutually inconsistent data been justified (i.e. are assumptions and choices appro-

priate)? 
Yes Y 

44 Is the process of data incorporation transparent? Yes Y 
45 If data have been incorporated as distributions, has the choice of distributions for each parame-

ter been described and justified? 
UNC N 

46 If data have been incorporated as distributions, is it clear that second order uncertainty is re-
flected? 

UNC Y 

47 Have the four principal types of uncertainty been addressed? No Y 
48 If not, has the omission of particular forms of uncertainty been justified? No Y 
49 Have methodological uncertainties been addressed by running alternative versions of the model 

with different methodological assumptions? 
No Y 

50 Is there evidence that structural uncertainties have been addressed via sensitivity analysis? No Y 
51 Has heterogeneity been dealt with by running the model separately for different subgroups? No Y 
52 Are the methods of assessment of parameter uncertainty appropriate? Yes Y 
53 If data are incorporated as point estimates, are the ranges used for sensitivity analysis stated 

clearly and justified? 
NA NA 

54 Is there evidence that the mathematical logic of the model has been tested thoroughly before 
use? 

Yes Y 

55 Are any counterintuitive results from the model explained and justified? Yes Y 
56 If the model has been calibrated against independent data, have any differences been explained 

and justified? 
UNC Y 

57 Have the results been compared with those of previous models and any differences in results 
explained? 

NA NA 

Inclusion/Exclusion Included Included 
Comments (Inclusion/Exclusion reason(s)) This study contains significant aspects of 

decision making model for EECP impact 
on the managing Stable Angina. Length of 
time horizon, suitable perspective, and 
rigorous data management, complimen-
tary experts’ views to making the partial 
previous data more valid, using probabil-
istic sensitivity analysis and value of in-
formation technique, alongside good in-
terpretation of results make it convincing 
enough to be included as a robust eco-
nomic evidence.  

 
Table 2. Results of Quality Assessment for Bondesson et al. Study by Using Joanna Briggs Institute Critical Appraisal for Economic Evaluation 

Row Item Reviewer No. 1 Reviewer No.2 

Bondesson SM., et al. Bondesson SM., et al. 
1 Is there a well-defined question? Yes Y 
2 Is there comprehensive description of alternatives? No N 
3 Are all important and relevant costs and outcomes for 

each alternative identified? 
No N 

4 Has clinical effectiveness been established? No Y 
5 Are costs and outcomes measured accurately? No N 
6 Are costs and outcomes valued credibly? No N 
7 Are costs and outcomes adjusted for differential timing? No N 
8 Is there an incremental analysis of costs and conse-

quences? 
No N 

9 Were sensitivity analyses conducted to investigate uncer-
tainty in estimates of cost or consequences? 

No N 

10 Do study results include all issues of concern to users? Yes N 
11 Are the results generalizable to the setting of interest in 

the review? 
No N 

Overall appraisal Excluded Excluded 
Comments (Inclusion/Exclusion reason(s)) Study doesn’t use a conventional eco-

nomic evaluation design and the results 
have not been interpreted in valuable per-
spective. Measuring the cots and valuing 
the outcomes is partial and not completely 
address the main concerns of an economic 
view 

Study has some substantial 
weakness in terms of a full eco-
nomic evaluation, however it 
implies on some worthwhile 
economic implications about 
EECP 
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Table 3. Results of Quality Assessment for Lawnson et al. Study by Using Joanna Briggs Institute Critical Appraisal for Economic Evaluation 

Row Item Reviewer No. 1 Reviewer No. 2 

Lawson WE. , et al. Lawson WE. , et al. 
1 Is there a well-defined question? Yes Y 
2 Is there comprehensive description of alternatives? No Y 
3 Are all important and relevant costs and outcomes for 

each alternative identified? 
No N 

4 Has clinical effectiveness been established? Yes Y 
5 Are costs and outcomes measured accurately? Yes Y 
6 Are costs and outcomes valued credibly? Yes N 
7 Are costs and outcomes adjusted for differential timing? No Y 
8 Is there an incremental analysis of costs and conse-

quences? 
Yes Y 

9 Were sensitivity analyses conducted to investigate uncer-
tainty in estimates of cost or consequences? 

No Y 

10 Do study results include all issues of concern to users? Yes Y 
11 Are the results generalizable to the setting of interest in 

the review? 
No N 

Overall appraisal Included Included 
Comments (Inclusion/Exclusion reason(s)) Although the study could be categorized as a partial 

economic evaluation with some limitations in terms 
of methods and results, however it implies on mean-
ingful results with a good addressing notes on the 
study limitations.  

Table 4. Results of Quality Assessment for Canadian Medical Advisory Secretariat Study by Using Joanna Briggs Institute Critical Appraisal for Economic 
Evaluation 

Row Item Medical Advisory Secretariat Medical Advisory Secretariat 

Reviewer No.1 Reviewer No.2 
1 Is there a well-defined question? Yes Y 
2 Is there comprehensive description of alternatives? No N 
3 Are all important and relevant costs and outcomes for each alternative 

identified? 
No N 

4 Has clinical effectiveness been established? No N 
5 Are costs and outcomes measured accurately? No N 
6 Are costs and outcomes valued credibly? No N 
7 Are costs and outcomes adjusted for differential timing? No N 
8 Is there an incremental analysis of costs and consequences? No N 
9 Were sensitivity analyses conducted to investigate uncertainty in esti-

mates of cost or consequences? 
No No 

10 Do study results include all issues of concern to users? Yes No 
11 Are the results generalizable to the setting of interest in the review? No No 
Overall appraisal Excluded Excluded 
Comments (Inclusion/Exclusion reason(s)) At the first instance, the researchers have developed very good 

reasoning for conducting an economic evaluation. They have 
designed a systematic review to retrieve the economic evi-
dence of EECP and management of stable angina, then they 
could not find any evidence and so developed very initial and 
partial economic evaluation. In fact, their analysis is more a 
financial one rather than being an economic one. 
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