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Abstract

Objective To evaluate the methodological quality of economic evaluation studies in the field of 

obstetrics and gynecology published in the last decade. 

Study design A MEDLINE search was performed to find economic evaluation studies in obstetrics and 

gynecology from the years 1997 through 2009. We included full economic evaluation studies concerning 

tests or interventions in the field of obstetrics or gynecology. Each included study was evaluated by two 

reviewers using a quality checklist that was based on international guidelines for medical economic 

evaluation studies, and a checklist used in a previous review. 

Results The mean number of quality criteria adhered to was 23 out of 30 items, whereas 5 articles (3%) 

met all 30 criteria. A comparison of study quality to that reported previously showed improvement in 

the presentation perspective (19% to 40%), the statement of primary outcome measure (72% to 81%), 

completeness costs (14% to 48%), the presentation of discount rates (10% to 54%), details of sensitivity 

analyses (21% to 61%), reporting incremental results (17% to 70%), and reporting a summary measure 

(57% to 74%). 

Conclusion The quality of economic studies in obstetrics and gynecology has considerably improved in 

the last decade, but room for further improvement is present.

Introduction

Due to rising health care costs and scarce resources in recent decades, economic evaluations have 

become increasingly important to support decision making concerning medical technologies.1 

Standards have been set on how to perform a good economic evaluation, mostly referred to as a cost-

effectiveness analysis, a cost-benefit analysis or a cost-utility analysis. As a consequence, a series of 

basic guidelines for economic evaluation research in health care have been developed with the aim to 

improve performance and report of economic analysis.1-6

In 1998, Smith and Blackmore published a review in which they evaluated the methodological quality of 

cost-benefit and cost-effectiveness studies as published in obstetrics and gynecology journals between 

1990 and 1996.7 They selected six major and four minor methodological principles for which experts 

showed agreement and that should be addressed in any economic evaluation study. Briefly, the six 

major principles were (1) description of comparative options because in an economic evaluation one 

strategy is always compared with a reference strategy (e.g. usual care) to estimate incremental costs 

and effects; (2) statement of the perspective of the analysis because the analysis is performed from a 

certain viewpoint (e.g. societal, health care or patient); (3) the extent in which the outcome measure 

was defined; (4) the provision of cost data (e.g. unit costs used, method of resource utilization); (5) the 

inclusion of a summary measure to report both incremental costs and effects in one outcome measure; 

(6) the performance of sensitivity or uncertainty analyses to find out the impact of changing input 

parameters on the final results. The four minor principles were (1) the source of cost data provided, (2) 

inclusion of long-term costs, (3) discounting costs and effects, and (4) computation of an incremental 

summary measure. 

Smith and Blackmore7 independently reviewed a total of 98 articles published between 1990 and 1996, 

scoring each of the above mentioned items. They found that the number of major criteria adhered 

to were on average 3.6 (from 6), whereas for minor criteria this was only on average 1.0 (from 4). They 

concluded that economic analyses as published in obstetrics and gynecology journals rarely adhere to 

all recommended methodological guidelines, leaving room for improvement of the methodological 

quality of economic evaluations in this specialty.

Because many guidelines on economic analyses in health care were initiated or improved in the mid 

and late nineties, we hypothesized that this might have improved the quality of papers published over 

the last decade. The aim of our study was therefore to evaluate the methodological quality of recently 

published literature concerning economic evaluation studies in obstetrics and gynecology journals from 

the years 1997 through 2009, and to compare our results to those reported by Smith and Blackmore.7

Methods

A Medline search was performed in 22 peer-reviewed obstetrics and gynecology journals, in five general 

journals (i.e. the Journal of the American Medical Association, The Lancet, the British Medical Journal, the New 

England Journal of Medicine and the Canadian Medical Association Journal) and in nine Health Economics 
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journals (Applied Health Economics, Cost-effectiveness and resource allocation, European journal of health 

economics, Health Economics, International journal of technology assessment in health care, Journal of 

health economics, Medical decision-making, Pharmacoeconomics, Value in Health) for the years 1997 

through 2009. 

For obstetrics/gynecology journals, we used the following search strategies: 

(A) ”Cost-benefit analysis (Mesh)” OR “Cost-benefit” OR “Cost-effectiveness” using the following limits: (1) 

limit for the last 12 years, humans and English publications and (2) limit for a specific obstetrics & 

gynecology journal

(B) “Costs and Cost analysis (Mesh)” OR “Cost-benefit” OR “Cost-effectiveness” using the following limits: 

(1) limit for the last 12 years, humans and English publications and (2) limit for a specific obstetrics & 

gynecology journal and (3) (B NOT A). 

For the search in five general journals the same search strategy was used, however instead of the key 

terms “Cost-benefit” OR “Cost-effectiveness”, the terms “Obstetrics” OR “Gynecology” were used.  In 

the nine health economics journals we searched for obstetrics or gynecology articles using the term 

’obstetrics OR gynecology’. 

Editorials, review articles, letters, technical notes, and articles that used cost-effectiveness or cost-benefit 

in a casual manner were excluded. Studies addressing topics related to reproductive medicine were not 

included in this study. Each study eligible for our review was independently reviewed by two authors, 

and all discrepancies were resolved with a consensus process in which all reviewers participated. 

The article was considered for inclusion using three criteria: (1) the study population concerns pregnant 

women (in case of obstetrics) or the study population is non-pregnant women or women pregnant < 

12 weeks (in case of gynecology), (2) the intervention evaluated concerns obstetrics or gynecology and 

(3) the study concerns a full economic evaluation (a comparative study of costs and benefits). Included 

articles were subsequently further assessed for methodological quality.   

Methodological quality

We based our checklist of criteria for methodological quality on several international guidelines that are 

often used nowadays2-6, which resulted in 30 items concerning 8 topics. Table 1 shows our items versus 

those of Smith and Blackmore’s.7 These topics include 1) the description of the study design, i.e. the 

description of the study population, the comparative alternatives, the research question, the economic 

study design that was used, and the statement of the perspective; 2) appropriate description of the 

effectiveness data on which the economic evaluation was based  i.e. a single effectiveness study or an 

overview of studies; 3) description of benefit measurement and valuation, i.e. the statement of primary 

outcome measures (that describes the condition of the patient) and details of method used for health 

benefits valuation, if necessary; 4) description of costing data, the sources, the completeness etc; 5) 

description of the model and its key parameters used (if the study was model based); 6) reporting and 

justifying whether discounting was applied; 7) description of sensitivity or uncertainty analysis; and 8) 

presentation of results both in disaggregated (separate effects and costs) and aggregated (incremental 

cost-effectiveness) form.

Our data extraction form consisted of two separate parts. Part 1 concerned items on clinical and 

methodological characteristics of the economic evaluation study, for example the type of intervention, 

economic design (trial based or model based) and type of economic evaluation (cost-effectiveness 

or cost-utility analysis). Some items were specific for studies in obstetrics or for studies in gynecology. 

Part 2 concerned the quality assessment as mentioned in Table 1 and was of course the same for both 

specialties. 

Table 1: Methodological criteria used in our study and in Smith and Blackmore’s study  

Items in our study Items in Smith and Blackmore7 

Study design: study population, alternatives description, well-defined 
research question, appropriate economic study design, perspective 
description

Description comparative options
Statement of the perspective of the 
analysis

Effectiveness data:  source of effectiveness data, details of effectiveness 
study and/ or an overview of studies

Not addressed

Benefit measurement and valuation: statement of primary outcome 
measures, use of outcome measure describing the condition of the 
patient, details of method used for health benefits valuation

Definition of outcome measure used
(outcome measure needs to describe 
the condition of the patient 

Costing: Completeness costs (looking at perspective and time horizon), 
description of resources and unit costs, currency and price data, details of 
inflation adjustment or currency conversion 

Provision of cost data: source of cost 
data, inclusion of long-term costs

Modeling: description modeling details, description key parameters Not addressed

Adjustments for timing of costs and benefits: appropriate time horizon, 
discounting mentioned

Performance discounting

Allowance for uncertainty: description statistical tests, description of 
sensitivity analysis and choice of variables

Performance sensitivity analysis or 
uncertainty assessment

Presentation of results: use of incremental analysis, presentation major 
outcomes (separate and in a ratio), study question answered, logical 
conclusions

Inclusion of a summary measure
Incremental computation of a 
summary measure

Statistical analyses

Agreement between reviewers was quantified by the mean number of items they agreed on represented 

as a percentage as well as the kappa statistic (adjusting for agreement by chance) and articles were 

re-read and consensus was used if differences were too large. On some methodological topics (e.g. 

economic study design and study perspective) the reviewers wanted to find out if the author’s 

view differed from that of themselves. For example, often authors of the included articles think they 

performed an economic evaluation from a societal perspective, but after examining the exact included 

costs the reviewer concludes no societal perspective was used. The kappa statistic was used to measure 

the agreement between the author of the included article and the reviewer on such methodological 

topics (e.g. economic study design and study perspective). All quality criteria were analyzed qualitatively. 

Only for the quality criteria that have also been reported by Smith and Blackmore7 differences were 
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statistically tested using the chi-squared statistics. One-way analysis of variance was used to analyze 

the differences in quality adherence between types of journals, and between types of departments the 

authors were affiliated with. Trends over time were explored with linear regression (SPSS 16.0 SPSS Inc., 

Chicago, IL).

Results

The initial literature search resulted in 766 articles published in 18 obstetrics and gynecology journals, in 

five general journals and in nine health economics journals. We excluded 548 titles as they were letters, 

comments or editorials (72 articles), reviews (36 articles), partial economic evaluations (412 articles) or 

articles concerning reproductive medicine (28 articles). The other 218 articles were included for further 

reviewing. During the review process 36 articles were excluded as after close reading, they also did not 

fulfill inclusion criteria, as the topics did not really concern obstetrics or gynecology, or it was not a full 

economic evaluation after all. 

A total of 182 articles were finally included and evaluated for methodological quality independently by 

two authors. The agreement between reviewers was good, on average 77%. Of these articles 107 (59%) 

concerned gynecology and 75 of the articles (41%) concerned obstetrics. Most economic evaluation 

studies were published in Obstetrics and Gynecology (40 articles), American Journal of Obstetrics and 

Gynecology (38 articles), Sexually Transmitted Diseases (21 articles) and Gynecologic Oncology (21 articles) 

(Figure 1).

Figure 1: Journals in which the economic evaluation articles were published   

We observed some variability in the annual number of publications overtime, ranging from 9 articles 

in 1999 to 22 articles in 2007 and 2009, but without a consistent change over time (r = 0.08, p = 0.27). 

There was also no clear increase in the number of articles compared to the years studied by Smith and 

Blackmore (Figure 2).

Clinical and methodological characteristics

Obstetrical studies predominantly concerned prenatal diagnosis or screening (40%), antenatal care 

(25%) or delivery (24%). The majority of the gynecological studies concerned oncology (45%) or infection 

(23%). Most remarkable general and clinical characteristics of the included studies are reported in Table 

2. 

Figure 2: Publication year of the economic evaluation articles in obstetrics and gynecology. Light gray 
bars, Smith and Blackmore; dark grey bars, current review. 

Most studies were performed in the U.S. (59%). Most interventions concerned treatment (52%) and 

effectiveness data were mostly based on multiple sources of data integrated into a decision analysis 

(67%). Quality of life adjusted life years (QALYs) gained were the most often used outcome measures 

(19%).

Methodological characteristics of the included studies are presented in Table 3. Seventy-one percent of 

the studies were model-based and therefore the comparative intervention was often a comparison of 

different strategies (51%). From the viewpoint of the authors the economic study design most often used 

was cost-effectiveness analysis (77%), while from the viewpoint of the reviewers cost-utility analyses 
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were used much as well (25%). In 36% of the studies the perspective was unclear, and discounting 

costs or effects was not mentioned in 39% and 47% of the studies. Many studies performed sensitivity 

analyses (77%)(Table 3).

Table 2:  General and clinical characteristics of the economic evaluation studies (n=182)

Characteristic % 

Country: 
US
UK
Other European country
Canada
African country 
Australia/ New Zealand
South America
Asian country
Unclear

59
6
19
5
4
2
3
1
1

Authors’ department:
All from clinical departments
At least one from methodological department
At least one from HTA department

51
19
30

Intervention type: 
Diagnosis
Screening
Treatment

11
37
52

Type of effectiveness study used:
RCT
Cohort study
Case-control study
Cross sectional study
Multiple sources of data integrated into a decision analysis
Meta-analysis
Case series
Other
Unclear

12
14
2
1
67
2
1
1
2

Outcome measure used:
Neonatal complication
Maternal complication
Instrumental delivery
Caesarean section
Other clinical outcome
Life year saved/ gained child
Life year saved/ gained mother
QALY gained child
QALY gained mother
Other
Unclear
Not applicable

7
4
1
1
12
4
9
3
19
37
2
1

HTA, health technology assessment; QALY, quality of life-adjusted life year; RCT, randomized controlled trial.

Table 3:  Methodological characteristics of the studies (n=182)

Characteristic % 

Comparative intervention:
Standard/usual care
Next best alternative
(Model-based) comparison of different strategies
Other
No comparative intervention

34
9
51
4
3

Economic study design:
Cost-minimization
Cost-benefit
Cost-effectiveness
Cost-utility
Other
Unclear

Author
4
3
77
4
3
9

Reviewer
8
4
51
25
6
6

Kappa=
0.35

Perspective:
Societal
Health care institution
Third payer
Patient
Other
Unclear

Author
25
14
15
0
11
36

Reviewer
25
33
25
0
7
10

Kappa=
0.45

Health benefits valuation:
Standard Gamble
Time Trade Off
Other
Unclear
Not applicable

1
2
20
8
69

Which costs included?
Direct health care costs included:
Direct non health care costs included:
Indirect health care costs included:
Indirect non health care costs included:

Yes        No       Unclear 
96         1         3
13          77      10
38          54      8
23          69      8

Model-based study:
Yes
No
Unclear

71
27
2

Chosen time horizon:
Lifetime
≥ 1 year
≤ 1 year
Unclear

29
25
29
16

Discount rates used:
3%
4%
5%
Other
No discounting applied
Not mentioned

Costs        Effects
29             24 
1               1
6               2
2               2
23             24
39             47

Sensitivity analyses:
Yes
No
Unclear

77
19
4
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Table 4:  Compliance with methodological quality criteria and agreement between reviewers

Item Description
Smith and 
Blackmore (%)7  

n=98

Number 
meeting criteria (%) 
n=182

p Value

Study design

1 Study population - 160 (88)

2 Competing alternatives 95 (97) 169 (93) 0.211

3 Well-defined research question - 164 (91)

4 Appropriate economic study design - 147 (81)

5 Perspective 19 (19) 73 (40) <0.0001

Effectiveness data

6 Source of effectiveness estimates - 166 (92)

7 Details effectiveness study (if applicable) - 61 (84)

8 Details of overview effectiveness studies (if applicable) - 117 (88)

Benefit measurement and valuation

9 Primary outcome measures 71 (72) 147 (81) 0.110

10 Condition of the patient in outcome measure - 137 (76)

11 Health benefit valuation methods (if applicable) - 45 (78)

Costing

12 Completeness of costs looking at perspective 93 (95) 88 (48) <0.0001

13 Completeness of costs looking at the time horizon 14 (14) 87 (48) <0.0001

14 Reporting quantities of resources - 85 (47)

15 Method of quantities 64 (65) 103 (57) 0.184

16 Method of prices (unit costs) 64 (65) 142 (79) 0.016

17 Recorded currency and price data 64 (65) 129 (71) 0.289

18 Details of inflation adjustment or currency conversion - 90 (50)

Modeling

19 Details of modeling (if applicable) - 117 (87)

20 Justification of key parameters (if applicable) - 121 (92)

Adjustments for timing of costs and benefits

21 Appropriate time horizon - 97 (54)

22 Presentation of discount rates (if applicable) 10 (10) 69 (54) <0.0001

23 Explanation, if no discounting - 13 (14)

Allowance for uncertainty

24 Details of statistical tests (if applicable) - 43 (62)

25 Details of sensitivity analysis 21 (21) 111 (61) <0.0001

26 Justification variables for sensitivity analysis (if 
applicable)

- 130 (91)

Presentation of results

27 Report of incremental analysis 17 (17) 127 (70) <0.0001

28 Disaggregated and aggregated presentation 56 (57) 134 (74) 0.005

29 Answer to study question - 168 (93)

30 Conclusions following from reported data - 167 (92)

Quality assessment 

Table 4 shows the compliance of articles with the quality criteria and a comparison with the review 

by Smith and Blackmore.7 Compliance was high for description of competing alternatives (93%), for 

definition of a well-defined research question (91%), for reporting the source of effectiveness data (92%), 

for justification of model parameters if a model was used (92%), for justification of parameters used in 

sensitivity analyses if such analyses were performed (91%), for answer to the study question (93%) and 

for conclusions following from reported data (92%). 

Compliance was low for description of the perspective (40%), for completeness of costs looking at the 

perspective (48%) or time horizon (48%), and for reporting of quantities of resources (47%). Furthermore, 

if no discounting was applied an explanation was rarely given (14%) (Table 4). On average, 23 out of a 

possible 30 criteria were adhered to, with only 5 (3%) of the 182 articles meeting all 30 methodological 

criteria, two of which concerned obstetrics and three concerned gynecology. 

A comparison of study quality to that reported by Smith and Blackmore 7 showed an improvement 

in the following criteria: presentation perspective (from 19% to 40%), statement of primary outcome 

measure (from 72% to 81%), completeness costs looking at the time horizon (from 14% to 48%), the 

presentation of discount rates (from 10% to 54%), details of sensitivity analyses (from 21% to 61%), 

reporting incremental results (from 17% to 70%), and reporting a summary measure (from 57% to 74%).

The improvement in providing cost data remains somewhat unclear, because our quality criteria 

included four items versus two scored by Smith and Blackmore.7 They divided the provision of cost data 

into the major principle cost data provided (95%) and a minor principle sources of cost data (65%). We 

examined the provision of cost data as follows: completeness looking at the perspective (48%), method 

of quantities given (57%), methods of unit costs given (79%) and recorded currency and price data (71%) 

(Table 4). 

We compared quality of reporting of studies across different types of journals. Out of a possible 30 

criteria, on average 24 criteria were met in health economics journals, versus 25 in general journals and 

23 in specialty journals (p = 0.617). 

Finally we studied the quality of articles if one of the authors was situated at a specific health economics 

department, at another type of methodological department or at clinical departments only. Mean 

number of quality criteria adhered to was respectively 25, 23 and 22 (p = 0.000). 

Discussion

The main purpose of this study was to evaluate the methodological quality of recently published 

economic evaluation studies in obstetrics and gynecology, and to compare our findings with the 

findings of a previous study concerning this subject. Our review showed that on average 23 criteria 

(77%) out of the 30-item quality checklist was adhered to and approximately 3% of the articles met al the 

30 quality items. Smith and Blackmore7 found that on average 47% of their quality checks was adhered 

to, much lower than we found. We observed an improvement in most of the previous mentioned 
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lacking items: use of discounting (10% to 54%), reporting the perspective (19% to 40%), incremental 

analyses (17% to 70%), and sensitivity analyses (21% to 61%). Although obviously the methodological 

quality of cost-effectiveness analyses improved during the last 12 years, improvement is still needed on 

several quality items.    

In recent decades, economic evaluations have become increasingly important as a means to support 

medical decision making. Therefore many guidelines have been published to improve design and 

reporting of these types of studies.2-6 Nevertheless, many publications still conclude that improvement 

is needed in the performance of cost-effectiveness analyses in health care in general 6,8-10 and in 

the specialty of obstetrics and gynecology specifically.7,11-13 Economic evaluations in obstetrics and 

gynecology showed improvement during the nineties but quality was still backward in areas related to 

the use of discounting,7,11,12 the statement of analytic perspective,7,11 the methodology or presentation of 

incremental analyses7,11,12 and sensitivity analyses.7,11,12 In continuation of the review published by Smith 

and Blackmore7, in our review we examined the quality improvement of economic evaluation studies in 

obstetrics and gynecology as published between 1997 through 2009.     

A strong point of our review was that we also included obstetrical and gynecologic cost-effectiveness 

studies from five general and nine health economics journals. A comparison of quality was therefore 

possible between several types of journals. Because the British Medical Journal (BMJ)2 and the Journal 

of the American Medical Association (JAMA)3 have constructed their own guidelines to standardize 

economic evaluation studies we were interested whether the methodological quality in these journals 

was better than in the obstetrics and gynecology journals. We did the same for the articles found in 

the health economics journals. Unfortunately in our study period we only found one BMJ article14 

and one JAMA article15 that met our inclusion criteria and four articles in health economics journals. 

The BMJ article adhered to 29 of the total 30 items and for the JAMA article this was 27. Both results 

were above the mean value of 23. We also examined the impact of expertise in health economics or 

health technology assessment was present among the authors. Economic evaluations appeared to 

be qualitatively better if at least one of the authors was affiliated with a health economics or health 

technology assessment department. 

Our study must be considered in the light of several limitations. The search method we used may not 

have been comprehensive, as it relied on specific keywords or the MeSH headings “cost-benefit analysis” 

or “costs and cost analysis”. Searching for specific economic evaluation studies is difficult because most 

of the time such studies are not systematically classified in such manner. Furthermore reviewers were 

not blinded for authors and institutions, or year of publication. One of the reviewers (B.W.M) is an author 

of four studies we evaluated, but he did not contribute to the final scoring decisions of these studies.

In the year the review by Smith and Blackmore7 was published, the use of economic evaluation as an 

addition to the development and implementation of new strategies was relatively new. Nowadays 

economic considerations, in addition to clinical outcomes and quality of life, are more often used by 

health care policy makers to support their decisions regarding alternative uses of limited health care 

resources. We therefore expected to observe a clear increase in number and quality of published 

economic evaluation studies. In our review the number of economic studies was on average 14 per 

year (182 divided by 13 years), comparable to the annual number of Smith and Blackmore7 (98 divided 

by 7 years is 14 articles per year).  The actual number of published articles varies enormously per year, 

from 5 in 1992 to 22 in 2007 and 2009. On the other hand, the quality of economic studies in obstetrics 

and gynecology highly improved, but improvement is still needed on several topics. Assumptions and 

choices made in economic evaluation studies are mostly very site-specific and the study results are 

often difficult to generalize to other settings. Therefore it is even more important to use and report 

methods in a transparent and unequivocal manner. Both journal reviewers and researchers who are 

planning to perform and publish a cost-effectiveness analysis in an obstetrics or gynecology journal, 

should still be encouraged to better use the available guidelines.1-6    
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