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Abstract

At present, few discussions have addressed the economic burden of endometriosis. The present 
study aimed to update two previous reviews and to assess the current body of literature regarding 
the costs associated with endometriosis. We searched the PubMed, EMBASE and The Cochrane 
Library databases using “endometriosis”, “economics”, “costs”, “productivity”, “insurance” and 
“burden” as search terms to identify articles published between 2004 and 2015. To enable the 
performance of comparisons across reported studies, cost findings were converted to international 
dollars using purchasing power parities (PPPs) and then inflated to 2010 dollars using the Consumer 
Price Index (CPI). The search yielded 11 relevant articles. Of these articles, four evaluated direct 
costs, one analysed indirect costs, and six reported both direct and indirect costs. Based on the 
results of these studies, endometriosis was estimated to account for annual total costs of Int$-PPP 
2.193-8.475 in newly diagnosed women and Int$-PPP 11.688-12.941 in previously diagnosed 
women. The indirect costs associated with this condition were much higher for previously diagnosed 
women than newly diagnosed women. The included articles varied considerably in terms of study 
design, included cost categories and methodological quality.

Although it has been ten years since seven methodological considerations for designing future 
endometriosis cost studies were defined, the application of these recommendations was infrequently 
identified in the current body of literature. As endometriosis affects women of reproductive and, 
thus, working age chronically, the indirect costs of endometriosis are especially high. Accordingly, 
future studies must better explore the manner in which costs, particularly indirect costs, accrue 
among women affected by endometriosis to best facilitate health and social policy interventions.

ABBREVIATIONS
PPP: Purchasing Power Parity; CPI: Consumer Price Index; 

SHI: Statutory Health Insurance; EM: Endometriosis; n.r.: not 
reported; PRISMA: Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses; e.g.: for example; US: United States; 
vs.: versus.

INTRODUCTION
At present, discussions regarding endometriosis, a common 

benign but chronic disease in women of reproductive age, have 
focused on the clinical burden of disease [1]. Endometriosis is 
defined as the presence of endometrial-like tissue outside the 
uterus [2-4], and is associated with highly variable severity 
and symptoms [5]. As endometriosis is a chronic disease with a 
mean time delay between onset of symptoms, diagnosis and the 
initiation of effective treatment of at least seven years [6], this 
does not only cause considerable clinical but also significant 
economic burden. 

Healthcare payers and policy makers, however, are 
increasingly becoming aware of the economic burden 
endometriosis places on society [7]. To enable a critical and 
informed discussion among decision makers concerning 
the optimal use of the limited available resources, detailed 
information regarding the costs attributable to endometriosis 
and its associated cost drivers is needed. Two recently published 
analyses have evaluated the significant economic burden of deep 
infiltrating endometriosis of the bowel and the bladder within 
the German health system [8,9]. While these studies contributed 
to the body of literature regarding the costs, they concentrated 
on the costs associated with two severe endometriosis subtypes 
from two perspectives within the context of the German health 
system: first, from the hospital perspective [8], and second, from 
the perspective of a statutory health insurance fund [9]. 

The first systematic analysis and comprehensive review of 
healthcare costs attributable to endometriosis in general was 
performed in 2006 by Gao et al., reviewing 13 studies published 
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worldwide between 1990 and 2004 [1]. This review concluded 
that limited economic information on endometriosis was 
available; nevertheless, data suggest that the disease’s burden on 
patients and society is considerable.

The following year, Simoens et al. performed an evaluation 
of 13 cost-of-illness studies published worldwide between 1990 
and 2006 [10], also including the study conducted by Gao et al. 
[1]. Simoens et al., estimated the annual healthcare costs and 
costs of productivity loss associated with endometriosis to be 
$ 2.801 and $ 1.023per patient, respectively, and extrapolated 
these findings to the US population, resulting in an annual cost of 
$ 22 billion. They identified a need for more and better-designed 
longitudinal studies and identified seven considerations for the 
design of future cost studies of endometriosis.

One decade later, an update of these two reviews would be 
valuable. Accordingly, the aim of the present study was to evalu-
ate the current body of knowledge regarding the economic bur-
den associated with the severe chronic disease, endometriosis, 
using the two previous reviews as a framework for its assess-
ment. Since healthcare systems are in a permanent transition, the 
new information provided by the present study may be helpful to 
identify ongoing knowledge gaps in research and areas in which 
further research is particularly needed.

MATERIALS AND METHODS
The study was a systematic review of literature on the 

economic burden of endometriosis published between 2004 
and 2015. It was performed to update the findings of Gao et 
al. [1]. and Simoens et al. [10]. Like these predecessors, the 
present study attempts to explore the overall economic impact 
of endometriosis by determining cost levels and cost drivers, the 
direct costs associated with specific treatments, and the indirect 
costs associated with societal productivity loss due to this chronic 
disease. 

Systematic literature search and selection criteria

The systematic literature search was conducted using the fol-
lowing online databases: EMBASE, PubMed and the Cochrane Li-
brary. For the initial search, the following inclusion criteria were 
predefined: a) full-text articles published in peer-reviewed jour-
nals; b) studies published in English, German or Spanish; c) stud-
ies published between 1st January 2004 and 30th March 2015; 
d) human studies of patients with endometriosis; and e) original 
research articles reporting costs attributable to endometriosis. 
Reviews were excluded from the study. 

According to the previous review conducted by Gao et al. 
[1], the following search terms were defined and used to search 
the abovementioned databases:“endometriosis”, “economics”, 
“costs” and “productivity”. Additionally, we included the terms 
“burden” and “insurance”, as those terms led to relevant results 
in anorientative search. As the focus of this study was on costs 
and not on quality of life, “treatment”, “pain” and “quality of life”, 
which had been used as search terms in the study conducted by 
Gao et al. [1], were not considered in the present study. 

The articles identified during the initial searches of the 
relevant databases were combined into one dataset, and 

duplicates were subsequently identified and excluded. Two 
researchers (KCK and CD) independently reviewed the titles 
and abstracts of each of the articles. Articles not meeting the 
inclusion criteria were excluded. For the remaining publications, 
two reviewers (KCK and CD) checked the full texts for eligibility. 
Disagreements within the selection process were resolved 
through consensus-based discussion or the opinion of a third 
reviewer (TR). Articles meeting the inclusion criteria underwent 
detailed review, and important findings were extracted. 

Data extraction and analysis

Data on study design, data collection, study sample, 
epidemiological approach, perspective, scope of included 
costs, time horizon, year of costing, country and currency were 
extracted from each article. We determined whether the cost 
values reported were attributable to endometriosis only or all-
cause total costs. If in addition to the all-cause cost estimates of 
endometriosis patients also the costs within the average female 
population were reported, the costs attributable to endometriosis 
only were estimated as the mean difference between the all-
cause costs of both populations.

For included studies with a documented time horizon longer 
than one year, annual costs per case were evaluated. To enable 
assessment across studies, reported costs were assigned to the 
following categories based on their type and relevance to the 
healthcare of endometriosis patients: direct healthcare costs, 
direct non-healthcare costs and indirect costs. If no total value 
for cost categories was reported but, for example, the costs of 
individual procedures were indicated, then weighted mean costs 
per patient were calculated using individual procedure costs 
and patient numbers. If information for a cost category was not 
reported but could be calculated based on the incremental costs 
presented in the reported cost categories, the calculated data 
were included in the evaluation. Transportation costs and the 
cost of supporting household activities were assessed within the 
direct non-healthcare cost categories. Indirect non-healthcare 
cost values were categorized as lost productivity or lost leisure 
time, if reported.

To evaluate costs across a variety of countries and time 
periods, the extracted cost values were converted to international 
dollars using purchasing power parities (PPPs) [12] and then 
inflated to 2010 international dollars using the Consumer Price 
Index (CPI) [13], as this was the last costing year assessed within 
the eligible articles. Thus, differences of pricing across countries 
were standardized using PPPs. If no costing year was reported, 
the median year within the observational period was adopted as 
base year. 

RESULTS

Search results

In total, 633 articles were identified in the initial search. 
After the removal of duplicates and screening of the titles and 
abstracts of potentially relevant studies, a total of 570 articles 
were excluded because they failed to meet the inclusion criteria, 
resulting in 63 remaining articles. The full texts of these remain-
ing articles were reviewed for eligibility and inclusion. In total, 
eleven articles [6,7,14-22] were selected for inclusion in the de-



Central
Bringing Excellence in Open Access





Koltermann et al. (2017)
Email: 

Ann Reprod Med Treat 2(2): 1015 (2017) 3/8

tailed review and key finding analysis. The overall search proc-
ess is presented in the following flow chart (Figure 1).

General characteristics

Of the included articles, two described international 
multicentre studies [20,21], four reported North-American 
evaluations (USA [14,17,22], Canada [18]) and five described 
studies conducted in Europe (Germany [6,19], Belgium [7,15], 
Austria [16]). 

Nearly all the included publications were cross-sectional 
studies; only two studies utilized a case-control design and 
matched endometriosis patients to a control group [14,17]. 
Four articles used claims data for their analysis and evaluated 
costs from the payer’s perspective [14,17,19,22]; the other 
publications assessed costs from the societal perspective and 
were based on survey data, of which three were conducted 
prospectively [7,15,20]. The time horizon of the data collection 
in the included studies varied from the duration of one single 
hospital stay to insurance claims [19,22] covering an observation 
period up to ten years [14]. The majority of studies measured 
endometriosis costs over a time period of twelve months [6,7,14-
20].  Four articles evaluated only direct costs [14,17,19,22], 
one article analysed only indirect costs [21], and six articles 
reported both direct and indirect costs [6,7,15,16,18,20]. Direct 
healthcare costs were assessed in nine articles [6,14-20,22], 
while direct non-healthcare costs were analysed in four articles 
[7,15,18,20]. A detailed overview of the general characteristics 
and methodology of the selected studies is presented in Table 1. 

Cost categories

Physician visits or overall outpatient care was analysed in 
seven of the nine articles [6,14-16,18,20,22]. These studies also 

reported the costs of medication. Information regarding the 
costs of monitoring tests was only provided in three publications 
[15,18,20]. The combined costs of inpatient care were analysed 
in five articles [6,14,16,19,22]; four studies reported the costs 
of surgery [15,17,18,20], and four studies described the costs of 
hospitalization and/or emergency visits [14,15,18,20]. Costs of 
infertility treatment were evaluated by two studies [15,16]. Three 
articles reported other treatment costs [15,18,20]. Two studies 
considered informal care and transportation costs [15,20]. Costs 
of household activities were taken into account by four studies 
[7,15,18,20], and two publications also considered out-of-pocket 
payments [16,18]. Costs of disease-related lost productivity were 
provided in seven articles [6,7,15,16,18,20,21], but only one 
study took the costs of lost leisure time into account [18].

COSTS 
Within the assessed studies, three study populations 

categories became apparent: (1) newly diagnosed women; (2) 
women diagnosed with endometriosis before the study period; 
(3) women with an unknown diagnosis status. This categorization 
facilitated the comparison of costs across the heterogeneous 
studies. Table 2 shows the individual costs reported within the 
included studies after standardization to 2010 international 
dollars using PPPs (Int$-PPP). The total cost estimates varied 
considerably across the evaluated articles. The total costs 
reported in studies analysing newly diagnosed patients ranged 
from Int$-PPP 2.193 to Int$-PPP 8.475. The total costs identified 
for patients previously diagnosed with endometriosis varied 
between Int$-PPP 11.688 and Int$-PPP 12.941. Within the two 
studies in which the diagnosis status of the evaluated women was 
unclear, the total costs of Int$-PPP 7.273-11.688 were estimated. 
In one retrospective survey with unclear selection criteria, direct 
healthcare costs were more than two times higher than indirect 
costs [16]. However, in general, indirect costs made up the largest 
proportion of total costs in studies considering several types of 
costs [6,15,16,18-20]. In one study, indirect costs were up to 3.5 
times higher than direct costs [15]. 

DISCUSSION AND CONCLUSION

Discussion

The objective of the present study was to evaluate the body 
of international literature regarding the economic burden of 
endometriosis. Eleven articles published between 2004 and 
2015 were identified. The analysed articles varied considerably 
in their study design and applied heterogeneous methodological 
approaches. Overall, the studies tended to focus on the costs of 
treatment for associated symptoms rather than addressing the 
overall costs of endometriosis. That said, seven studies also 
assessed indirect costs related to endometriosis, and six studies 
considered the costs of direct medical care in inpatient or 
ambulatory settings in their analyses. The results of the present 
study suggest there to be a considerable difference in annual costs 
depending on how long a woman was diagnosed. The standardized 
annual total costs identified for newly diagnosed women varied 
between Int$-PPP 2.193 and Int$-PPP 8.475. Patients previously 
diagnosed with endometriosis had total costs of Int$-PPP 11.688-
12.941 per year. Overall, indirect costs were mostly described for 
women who had been diagnosed with endometriosis for some 

Figure 1 Flowchart – Literature screening process.



Central
Bringing Excellence in Open Access





Koltermann et al. (2017)
Email: 

Ann Reprod Med Treat 2(2): 1015 (2017) 4/8

Table 1: General characteristics and methodology of included articles.

Reference Year of 
costing Design Data collection Sample Time horizon Perspec-

tive

Scope of 
included 

costs 

Country / 
currency

Fuldeore 
_2015 (14) 2010

Case 
control 
study

Longitudinal, 
retrospective 
claims data 

analysis

37,570 matched pairs of EM 
patients vs. controls without 

EM

10 years:  
the 5 years before 
and 5 years after 
diagnosis. (2000 

to 2010)

Payer Direct 
costs

USA /  
US dollars

Klein_2014 
(15) 2009

Cross 
sectional 

study

Prospective 
survey 

134 women with EM-associat-
ed symptoms 2 months Society

Direct and 
indirect 

costs

Belgium / 
Euros

Prast_2013 
(16) 2009

Cross 
sectional 

study

Retrospective 
survey 73 EM patients 1 year Society

Direct and 
indirect 

costs

Austria / 
Euros

Fuldeore 
_2011(17) 2009

Case 
control 
study

Longitudinal, 
retrospective 
claims data 

analysis

15,891 newly diagnosed EM 
patients vs. 63,564 population 

controls (Match: 1 EM vs. 4 
controls)

24 months: 
12 months 

prior through 12 
months following 

the index date. 
Cost data: 12 

months following 
the index date.

Payer Direct 
costs

USA /  
US dollars

Levy_2011 
(18) 2009

Cross 
sectional 

study

Retrospective 
survey

27 EM patients and 18 physi-
cians 1 year Society

Direct and 
indirect 

costs 

Canada / 
Canadian 

dollars

Oppelt 
_2012(19) 2006

Cross 
sectional 

study

Retrospective 
claims data 

analysis

21,244 inpatients with EM as 
initial diagnosis

Hospital admis-
sion Payer Direct 

costs
Germany / 

Euros

Simoens 
_2012 (20) 2009

Cross 
sectional 

study

Prospective 
survey 909 EM patients

Data collection: 2 
months;

Results: extrapo-
lated to 1 year

Society
Direct and 

indirect 
costs 

10 coun-
tries / 
Euros

Simoens 
_2011 (7) n.r.

Cross-
sectional 

study 
Prospective 

survey 
394 EM patients with surgical 

treatment

30 months
(6 months prior to 
surgical treatment 

and at 6, 12, 18 
and 24 months fol-
lowing treatment)

Society
Direct and 

indirect 
costs 

Belgium / 
Euros

Nnoa-
ham_2011 

(21)

2007 hourly 
labour cost

Cross-
sectional 

study 
Retrospective 

survey

1,418 inpatients from 16 hos-
pitals in 10 countries:
1) Women with EM;  

2) symptomatic control 
(women without EM); and 3) 
sterilization control (women 

without EM)

4 weeks Society Indirect 
costs 

10 coun-
tries/ US 
dollars 

Brandes 
_2009(23) 2003

Cross-
sectional 

study 
Retrospective 

survey

479 members of EM associa-
tion & 257 rehab patients with 

EM as initial diagnosis
12 months Society

Direct and 
indirect 

costs 

Germany / 
Euros

Mirkin 
_2007(22) 2003

Cross-
sectional 

study 

Retrospective 
claims data 

analysis

30,325 member years of wom-
en with EM diagnosis Relevant claim Payer Direct 

costs
USA /  

US dollar

Abbreviations: EM: Endometriosis; n.r.: Not Reported

time; these costs were much higher than those of women newly 
diagnosed and resulted in the identification of higher total costs. 
This is not a surprising finding, as women with endometriosis are 
generally of reproductive and, therefore, working age. Hence, the 
disease causes a remarkable productivity loss.

Comparison with previous reviews 

The review conducted by Gao et al. identified hospitalizations, 
especially those related to surgical intervention, as the main 

direct cost-drivers for endometriosis [1]. Furthermore, the 
authors reported that only a few studies assessed the costs of 
direct medical care in inpatient or ambulatory settings, and 
the availability of studies assessing indirect costs associated 
with endometriosis was especially limited. The results of the 
present study showed that recent studies have more frequently 
considered indirect costs and do not only focus on direct inpatient 
costs of endometriosis. Nevertheless, intangible costs are difficult 
to assess in monetary form and have not yet been measured. 
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Table 2: Results - Annual costs case in International $ PPP by time point of diagnosis.

Reference
EM Sample  
(Total Sample, 
N)

Data source Patient 
characteristics

Attributable 
costs vs. costs 
per patient

Direct 
Healthcare 
costs 
(Int$-PPP)

Direct Non-
Healthcare 
costs 
(Int$-PPP)

Indirect 
costs
(Int$-
PPP)

Total 
costs
(Int$-
PPP)

Newly diagnosed; data before diagnosis

Nnoaham_ 
2011 (21)

n=745 women 
(N=1.418)

Retro-spective 
question-naire

18-45 years;
mean age:  
32,5 years

Attributable 
costs - - 3.719c 3.719c

Newly diagnosed; data before and after diagnosis

Fuldeore_ 
2015 (14)

n=37.570 
women
(N=75.140)

Claims data 18-45 years: Overall costsa 2.631 e - - 2.631 e

Fuldeore_2011 
(17)

n=15.891 
women
(N=79.455)

Claims data
18-45 years;
mean age:  
36,4 years

Attributable 
costs 8.475 - - 8.475

Levy_2011 (18) n=27 women
(N=45)

Retro-spective 
question-naire

18-49 years;
mean age:  
36,4 years

Attributable 
costs 924 60 3.416 4.401

Simoens_2011 
(7)

n=180 women 
(N=180)

Retro-spective 
question-naire

mean age:  
31 years

Attributable 
costs n.r.d n.r. d - 2.193e

Newly diagnosed; data after diagnosis

Mirkin_2007 (22)

n=40.150 
member years 
(N=6,220,349 
member years)

Claims data 18-55 years;
mean age n.r. Overall costsa 3.386º - - 3.386º

Already diagnosed, data of treatment

Klein_2014 (15) n=134 women
(N=134)

Prospec-tive 
question-naire

21-44 yearsb;
mean age:  
33 years

Attributable 
costs 2.650 237 8.801 11.688

Oppelt_2012 (19)
n=21.244 
women
(N=21.244)

Claims data

30-45 years; 
mean age n.r.;
SHI + privately 
insured

Attributable 
costs 3.947 - 8.800 12.747

Simoens_2012 
(20)

n=909 women
(N=909)

Prospective 
questionnaire

15-67 yearsb;
mean age:  
36,1 years

Attributable 
costs 4.206 227 8.508 12.941

Unclear selection (diagnosis, treatment, time point unclear)

Prast_2013 (16) n=73 women
(N=73)

Retro-spective 
question-naire

Mean age:  
36 years;
SHI only

Attributable 
costs 6.748 - 2.535 9.283

Brandes_2009 
(23)

n=736 women 
(N=736)

Retro-spective 
question-naire

Mean age:  
36 years

Attributable 
costs 2.762 - 4.510 7.273

a = attributable costs calculated as the difference between EM patients and general population costs; b = no inclusion criteria reported except for 
age; c = mean calculated based on data from 10 reported countries; d = values reported for individual time points but not the total study period; e = 
mean annual value over the total study period.
Abbreviations: EM: endometriosis; Int$-PPP: international dollar, calculated using purchasing power parity; n.r.: not reported; PPP: purchasing 
power parity; SHI: statutory health insurance. 

In 2007, Simoens et al. [10]. proposed the following seven 
methodological considerations for the design of future cost 
studies of endometriosis: 1) use of case-control designs to better 
distinguish endometriosis and its main symptoms; 2) provision 
of a detailed report of the profile of included patients and 
special focus on adolescent patients (also underlined by Gao et 
al. [1]), 3) use of an incidence-based approach (also considering 
recurrence); 4) prospective collection of primary data; 5) focus on 
direct non-healthcare costs and indirect costs; 6)measurement of 
costs based on actual resource use, not administrative charges; 
and 7) performance of comparisons between various approaches 

to surgical diagnosis and treatment and between medical and 
surgical approaches. 

Ten years later, the results of the present study provide 
the opportunity to consider the extent to which these seven 
methodological considerations have been considered in the 
current international literature and demonstrate than a number 
of these recommendations remain infrequently applied. Of the 
eleven included articles, only two utilized a case-control study 
design [14,17], and only one included adolescent patients [20]. 
Furthermore, none of the included studies used an incidence-
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based approach; two prospective studies collected questionnaire 
data [15,20], and four [7,15,18,20] and seven studies [6,15,16,18-
21] reported direct non-healthcare costs and indirect cost values, 
respectively. Six articles estimated all or at least some costs 
using administrative tariffs [6,15,16,19,20,22], and none of the 
studies compared medical and surgical approaches or different 
treatments. But as the combination of surgical and histological 
verification of endometrial glands and/or stroma is considered 
to be the gold standard for the diagnosis and surgery is the gold 
standard treatment of endometriosis [5] it is not surprising, that 
the focus of the included studies was on the surgical approach 
and, hence, did not full fill the seventh consideration. Therefore, 
these data suggest that only direct non-healthcare costs and 
indirect costs were the subject of current evaluations. 

In addition to the two previously conducted reviews, other 
more recent review studies are present in the existing body 
of literature. Prast et al. [16] also briefly compared the costs 
reported in different publications but did not conduct a full 
review. Furthermore, in another cost review conducted by 
Brandes [23], a systematic approach was not used to identify 
relevant articles. The recent review conducted by Soliman et al. 
[24]. also updated the two previous reviews conducted by Gao et 
al. [1]. and Simoens et al. [10]. but used different search terms to 
identify articles published up to 2013, leading to the identification 
of articles that were different from those included in the present 
study. In that study, a different approach was applied, which was 
focused more on the identification of costs in different countries? 
The estimated total direct costs varied from $ 1.109 per patient 
per year in Canada to $ 12.118 per patient per year in the USA. 
Unlike the present study, the authors did not account for the 
potential impact of time point of diagnosis on the evaluated costs.

Strengths and limitations of the present study  

To update the findings of the two previous reviews of the 
costs of endometriosis, an extensive systematic search in relevant 
international databases was performed, and the identified studies 
were assessed using established methods. 

The present review focused on common international 
and peer-reviewed databases. The application of a systematic 
methodology is one advantage of this study. Other important 
strengths of the present study were its focus on the time point 
of data collection and consideration the time point of diagnosis. 
As the procedure used for the diagnosis of endometriosis is, in 
general, invasive and often combined with surgical treatment, its 
effect on costs remains clear. The time point of diagnosis is not 
equivalent to the duration of illness, as mean time until diagnosis 
can be up to ten years [21,25,26], at least this measure provides 
some indication of its extent. 

Limitations of the present study do exist and should be 
acknowledged. First, the comparability of cost values across 
different countries is limited. Furthermore, a diverse range of 
cost types was considered in the included studies. The authors 
attempted to account for different price levels between countries 
through the use of PPPs and the CPI [12]. More fundamentally, 
however, the comparability across studies was limited due to 
the evaluation of different healthcare systems and country-
specific differences in resource consumption [27]. The approach 

used in this study could not account for all the differences 
between national healthcare systems. This limitation needs 
to be considered when interpreting the results of this study or 
considering their relevance or generalizability to other health 
systems. 

Second, limiting the present review to articles published in 
English, German and Spanish language may have also biased 
our results. Finally, based on these data, it is evident that 
endometriosis and its consequences should also be further 
examined in low- and middle-income countries.

Methodological differences of the included articles

As previously discussed, relevant articles published over 
the last decade have not substantially improved upon the 
methodological approaches used in previous studies. Strength 
of the current research, however, is the identification of more 
information on direct non-healthcare costs and indirect costs 
of endometriosis. Furthermore, two multinational studies 
were performed, enabling the performance of an international 
overview of the burden of this disease. 

Overall, the methodological approaches of the included 
articles were highly heterogeneous. The following key 
considerations were not taken into account by several studies:

The first aspect was the time horizon of the included stud-
ies. Ten years ago, Simoens et al. [10]. reported that their identi-
fied studies failed to adequately account for the chronic nature 
of endometriosis. In the present study, three identified articles, 
two claims data analyses [14,17] and one prospective survey [7], 
evaluated the study population for longer than one year. That 
said, as most of the studies reported data collected at only one 
time point that was generally one year after diagnosis or treat-
ment, cost values reported at several time points could not be 
compared. This information could, therefore, not be considered 
in the present evaluation. To account for the chronic nature of en-
dometriosis, studies assessing a longer observational period and 
information obtained at several time points are needed.

Second, the studies included in the present review gathered 
data from the following diverse data sources: four studies 
collected data from claims databases [14,17,19,22]; five 
study collected data via retrospective patient questionnaires 
[6,7,16,18,21], one of which was retrospective study included a 
physician survey [18]; and two prospective studies collected data 
via patient surveys [15,20]. While a strength of retrospective 
claims data analyses in general is that it provides comprehensive 
information on the use of healthcare resources, this type of 
analysis may be limited by missing data and the incorrect coding 
of claims. The reliability of survey data depends on the manner 
in which cost data were generated. If cost data were reported as 
costs or charges, as indicated by resource use billed for actual 
reimbursement, the information may be trustworthy. If, on 
the other hand, cost estimates were calculated by multiplying 
patient-reported resource use with unit charges or costs, the 
reliability of data may be hindered by patients’ limited ability to 
recall healthcare resource use [7]. 

Related to this potential limitation, the third methodological 
aspect was the imprecise differentiation between the use of 
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real costs or national tariffs as cost information. Some articles 
were unclear regarding whether true costs were reported or 
administrative charges to estimate relevant costs. As stated by 
Simoens et al. [10], charges tend to apply to certain institutions 
and, hence, cannot be generalized to other institutions or even 
countries. 

Finally, when synthesizing the included studies, cost values 
could only be correctly assigned to standardized cost categories 
when the reported cost data were clearly defined in the original 
article. Some articles were relatively similar in their definition 
of cost categories, but this was not the case for all studies. 
For example, it was not clear whether infertility treatment 
was included in the category “prescribed drugs” or was not 
estimated when the costs associated with this treatment were 
not reported as their own category. Additionally, it was unclear 
whether laparotomy was categorized as a surgical or a diagnostic 
procedure, which would be dependent upon the therapeutic 
approach applied. Likewise, there was some ambiguity as to 
whether over-the-counter drugs were included in the category 
“medication” or if this category only included prescribed drugs. 
Similar problems could be observed in the differentiation 
between monitoring and diagnostic tests. 

CONCLUSION
Endometriosis places a substantial economic burden on 

affected women and the healthcare system. As previously 
described by Simoens et al. in 2007 [10], the chronic nature of 
endometriosis and the costly medical and surgical treatment 
required for this disease account for this high economic burden. 
Additionally, as endometriosis chronically affects the quality of 
life and the ability to work of women of reproductive and, thus, 
working age, also the indirect costs associated with this disease 
are especially high. Furthermore, the time delay between onset 
of symptoms and diagnosis appears to be particularly strongly 
related to this burden, and physicians should be more aware 
of the symptoms of this disease in order to focus on adequate 
treatment.

Ten years after seven methodological considerations for 
designing future cost studies of endometriosis were defined 
by Simoens et al. [10], we found that these recommendations 
remain infrequently applied in the current body of literature. 
Accordingly, future studies should realize the importance of 
utilizing an optimal and comparable methodological design to 
better determine “when”, “where”, “why” and “how” various types 
of costs accrue among endometriosis patients. These studies 
must better explore the manner in which costs, particularly 
indirect costs, accrue among women affected by endometriosis 
to best facilitate health and social policy interventions. 

CONFLICTS OF INTEREST
This research did not receive any specific grants from funding 

agencies in the public, commercial or not-for-profit sector. No 
potential conflicts of interest relevant to this article exist for KCK, 
TR, CD and ADE. In the past, ADE acted as a consultant for Bayer 
Pharma Germany, Takeda Pharma Germany, Gedeon Richter and 
Jenapharm.

ACKNOWLEDGEMENTS
We thank Victoria Saint for providing language assistance.

REFERENCES
1. Gao X, Outley J, Botteman M, Spalding J, Simon JA, Pashos CL, et al. 

Economic burden of endometriosis. FertilSteril. 2006; 86: 1561-1572.

2. Sampson JA. Peritoneal endometriosis due to the menstrual 
dissemination of endometrial tissue into the peritoneal cavity. Am J 
Obstet Gynecol. 1927; 14: 422-469.

3. Leyendecker G, Wildt L. A new concept of endometriosis and 
adenomyosis: tissue injury and repair (TIAR). Horm Mol Biol Clin 
Investig. 2011; 5: 125-142.

4. Leyendecker G, Bilgicyildirim A, Inacker M, Stalf T, Huppert P, Mall 
G, et al. Adenomyosis and endometriosis. Re-visiting their association 
and further insights into the mechanisms of auto-traumatisation. An 
MRI study. Arch Gynecol Obstet. 2015; 291: 917-932.

5. Dunselman GA, Vermeulen N, Becker C, Calhaz-Jorge C, D’Hooghe 
T, De Bie B, et al. ESHRE guideline: management of women with 
endometriosis. Hum Reprod. 2014; 29: 400-412.

6. Brandes I, Kleine-Budde K, Mittendorf T. Krankheitskosten bei 
Endometriose. Geburtsh Frauenheilk. 2009; 69: 925-930.

7. Simoens S, Meuleman C, D’Hooghe T. Non-health-care costs associated 
with endometriosis. Hum Reprod. 2011; 26: 2363-2367.

8. Koltermann KC, Thiel-Moder U, Willich SN, Reinhold T, Ebert AD. 
Health economic burden of deep infiltrating endometriosis surgically 
treated in a referral center. J Endometr. 2016; 8: 46-54.

9. Koltermann KC, Schlotmann A, Schr der H, Willich SN, Reinhold T. 
Economic burden of deep infiltrating endometriosis of the bowel and 
the bladder in Germany: The statutory health insurance perspective.

10. Simoens S, Hummelshoj L, D’Hooghe T. Endometriosis: cost estimates 
and methodological perspective. Hum Reprod Update. 2007; 13: 395-
404.

11. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred 
reporting items for systematic reviews and meta-analyses: the 
PRISMA statement. Plos Med. 2009; 6: 1000097.

12. European Union, OECD, editors. OECD Publishing; 2012. 

13. United States Departement of Labour. CPI Inflation Calculator. 

14. Fuldeore M, Yang H, Du EX, Soliman AM, Wu EQ, Winkel C, et 
al. Healthcare utilization and costs in women diagnosed with 
endometriosis before and after diagnosis: a longitudinal analysis of 
claims databases. FertilSteril. 2015; 103: 163-171.

15. Klein S, D Hooghe T, Meuleman C, Dirksen C, Dunselman G, Simoens 
S, et al. What is the societal burden of endometriosis-associated 
symptoms? A prospective Belgian study. Reprod Biomed Online. 
2014; 28: 116 -124.

16. Prast J, Oppelt P, Shamiyeh A, Shebl O, Brandes I, Haas D, et al. Costs 
of endometriosis in Austria: a survey of direct and indirect costs. Arch 
Gynecol Obstet. 2013; 288: 569-576.

17. Fuldeore M, Chwalisz K, Marx S, Wu N, Boulanger L, Ma L, et al. 
Surgical procedures and their cost estimates among women with 
newly diagnosed endometriosis: a US database study. J Med Econ. 
2011; 14: 115-123.

18. Levy AR, Osenenko KM, Lozano-Ortega G, Sambrook R, Jeddi M, Bélisle 
S, et al. Economic burden of surgically confirmed endometriosis in 
Canada. J Obstet Gynaecol Can. 2011; 33: 830-837.

19. Oppelt P, Chavtal R, Haas D, Reichert B, Wagner S, Müller A, et al. 

https://www.ncbi.nlm.nih.gov/pubmed/17056043
https://www.ncbi.nlm.nih.gov/pubmed/17056043
http://www.ajog.org/article/S0002-9378(15)30003-X/abstract
http://www.ajog.org/article/S0002-9378(15)30003-X/abstract
http://www.ajog.org/article/S0002-9378(15)30003-X/abstract
http://www.ncbi.nlm.nih.gov/pubmed/25961248
http://www.ncbi.nlm.nih.gov/pubmed/25961248
http://www.ncbi.nlm.nih.gov/pubmed/25961248
https://www.ncbi.nlm.nih.gov/pubmed/25241270
https://www.ncbi.nlm.nih.gov/pubmed/25241270
https://www.ncbi.nlm.nih.gov/pubmed/25241270
https://www.ncbi.nlm.nih.gov/pubmed/25241270
http://www.ncbi.nlm.nih.gov/pubmed/24435778
http://www.ncbi.nlm.nih.gov/pubmed/24435778
http://www.ncbi.nlm.nih.gov/pubmed/24435778
https://link.springer.com/chapter/10.1007/978-3-662-43669-1_15
https://link.springer.com/chapter/10.1007/978-3-662-43669-1_15
http://www.ncbi.nlm.nih.gov/pubmed/21715448
http://www.ncbi.nlm.nih.gov/pubmed/21715448
http://www.j-endometriosis.com/article/d53f04fd-b15b-4793-8370-f250294a21c4
http://www.j-endometriosis.com/article/d53f04fd-b15b-4793-8370-f250294a21c4
http://www.j-endometriosis.com/article/d53f04fd-b15b-4793-8370-f250294a21c4
http://zefq-journal.com/article/S1865-9217(16)30181-7/fulltext
http://zefq-journal.com/article/S1865-9217(16)30181-7/fulltext
http://zefq-journal.com/article/S1865-9217(16)30181-7/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/17584822
http://www.ncbi.nlm.nih.gov/pubmed/17584822
http://www.ncbi.nlm.nih.gov/pubmed/17584822
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000097
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000097
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000097
https://www.ncbi.nlm.nih.gov/pubmed/25455535
https://www.ncbi.nlm.nih.gov/pubmed/25455535
https://www.ncbi.nlm.nih.gov/pubmed/25455535
https://www.ncbi.nlm.nih.gov/pubmed/25455535
https://www.ncbi.nlm.nih.gov/pubmed/24268732
https://www.ncbi.nlm.nih.gov/pubmed/24268732
https://www.ncbi.nlm.nih.gov/pubmed/24268732
https://www.ncbi.nlm.nih.gov/pubmed/24268732
http://www.ncbi.nlm.nih.gov/pubmed/23503974
http://www.ncbi.nlm.nih.gov/pubmed/23503974
http://www.ncbi.nlm.nih.gov/pubmed/23503974
http://www.ncbi.nlm.nih.gov/pubmed/21222565
http://www.ncbi.nlm.nih.gov/pubmed/21222565
http://www.ncbi.nlm.nih.gov/pubmed/21222565
http://www.ncbi.nlm.nih.gov/pubmed/21222565
http://www.ncbi.nlm.nih.gov/pubmed/21846438
http://www.ncbi.nlm.nih.gov/pubmed/21846438
http://www.ncbi.nlm.nih.gov/pubmed/21846438
http://www.ncbi.nlm.nih.gov/pubmed/22621645


Central
Bringing Excellence in Open Access





Koltermann et al. (2017)
Email: 

Ann Reprod Med Treat 2(2): 1015 (2017) 8/8

Costs of in-patient treatment for endometriosis in Germany 2006: an 
analysis based on the G-DRG-Coding. Gynecol Endocrinol. 2012; 28: 
903-905.

20. Simoens S, Dunselman G, Dirksen C, Hummelshoj L, Bokor A, Brandes 
I, et al. The burden of endometriosis: costs and quality of life of women 
with endometriosis and treated in referral centres. Hum Reprod. 
2012; 27: 1292-1299.

21. Nnoaham KE, Hummelshoj L, Webster P, d Hooghe T, de CiccoNardone 
F, de CiccoNardone C, et al. Impact of endometriosis on quality of life 
and work productivity: a multicenter study across ten countries. 
FertilSteril. 2011; 96: 366-373.

22. Mirkin D, Murphy-Barron C, Iwasaki K. Actuarial analysis of private 
payer administrative claims data for women with endometriosis. J 
Manag Care Pharm. 2007; 13: 262-272.

23. Brandes I. Die Patientinmitchronischem Unterbauchschmerz in 
derVersorgungsrealitat. In: Sillem M, Siedentopf F, Mechsner S, 

editors. LeitsymptomchronischerUnterbauchschmerz der Frau. 
1stedn. Berlin Heidelberg: Springer Medizin. 2015.

24. Soliman AM, Yang H, Du EX, Kelley C, Winkel C. The direct and indirect 
costs associated with endometriosis: a systematic literature review. 
Hum ReprodOxf Engl. 2016; 31:712-722.

25. Greene R, Stratton P, Cleary SD, Ballweg ML, Sinaii N. Diagnostic 
experience among 4,334 women reporting surgically diagnosed 
endometriosis. FertilSteril. 2009; 91: 32-39.

26. Hudelist G, Fritzer N, Thomas A, Niehues C, Oppelt P, Haas D, et al. 
Diagnostic delay for endometriosis in Austria and Germany: causes 
and possible consequences. Hum Reprod. 2012; 27: 3412-3416.

27. Reinhold T, Br ggenj rgen B, Schlander M, Rosenfeld S, Hessel F, Willich 
SN. Economic analysis based on multinational studies: methods for 
adapting findings to national contexts. J Public Health. 2010; 18: 327-
335.

28. Ovid Technologies Inc. Ovid. Ovid Technologies Inc.

Koltermann KC, Dornquast C, Ebert AD, Reinhold T (2017) Economic Burden of Endometriosis: A Systematic Review. Ann Reprod Med Treat 2(2): 1015.

Cite this article

http://www.ncbi.nlm.nih.gov/pubmed/22621645
http://www.ncbi.nlm.nih.gov/pubmed/22621645
http://www.ncbi.nlm.nih.gov/pubmed/22621645
http://www.ncbi.nlm.nih.gov/pubmed/22422778
http://www.ncbi.nlm.nih.gov/pubmed/22422778
http://www.ncbi.nlm.nih.gov/pubmed/22422778
http://www.ncbi.nlm.nih.gov/pubmed/22422778
https://www.ncbi.nlm.nih.gov/pubmed/21718982
https://www.ncbi.nlm.nih.gov/pubmed/21718982
https://www.ncbi.nlm.nih.gov/pubmed/21718982
https://www.ncbi.nlm.nih.gov/pubmed/21718982
https://www.ncbi.nlm.nih.gov/pubmed/17407392
https://www.ncbi.nlm.nih.gov/pubmed/17407392
https://www.ncbi.nlm.nih.gov/pubmed/17407392
http://www.springer.com/de/book/9783662436684
http://www.springer.com/de/book/9783662436684
http://www.springer.com/de/book/9783662436684
http://www.springer.com/de/book/9783662436684
https://www.ncbi.nlm.nih.gov/pubmed/26851604
https://www.ncbi.nlm.nih.gov/pubmed/26851604
https://www.ncbi.nlm.nih.gov/pubmed/26851604
https://www.ncbi.nlm.nih.gov/pubmed/18367178
https://www.ncbi.nlm.nih.gov/pubmed/18367178
https://www.ncbi.nlm.nih.gov/pubmed/18367178
http://www.ncbi.nlm.nih.gov/pubmed/22990516
http://www.ncbi.nlm.nih.gov/pubmed/22990516
http://www.ncbi.nlm.nih.gov/pubmed/22990516
https://link.springer.com/article/10.1007/s10389-010-0315-0
https://link.springer.com/article/10.1007/s10389-010-0315-0
https://link.springer.com/article/10.1007/s10389-010-0315-0
https://link.springer.com/article/10.1007/s10389-010-0315-0

	Economic Burden of Endometriosis: A Systematic Review
	Abstract
	Abbreviations
	Introduction
	Materials and Methods
	Systematic literature search and selection criteria
	Data extraction and analysis

	Results
	Search results 
	General characteristics 
	Cost categories 

	Costs
	Discussion and Conclusion 
	Discussion
	Comparison with previous reviews  
	Strengths and limitations of the present study   

	Conclusion
	Conflicts of Interest 
	Acknowledgements 
	References
	Figure 1
	Table 1
	Table 2

