
Page 1/16

Population-based Comparison Study on the Costs
of Stroke Care for Women with Dysmenorrhea
Ya-Wen Lin 

China Medical University
Fung-Chang Sung 

China Medical University Hospital
Ming-Hung Lin 

Tajen University
Chih-Hsin Mou 

China Medical University Hospital
Yu-Kuei Teng 

China Medical University
Ya-Ling Tzeng  (  wen5001@mail.cmu.edu.tw )

China Medical University

Research article

Keywords: cost of stroke care, dysmenorrhea, menstrual cycle, type of stroke, young women

Posted Date: March 2nd, 2021

DOI: https://doi.org/10.21203/rs.3.rs-279491/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-279491/v1
mailto:wen5001@mail.cmu.edu.tw
https://doi.org/10.21203/rs.3.rs-279491/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/16

Abstract

Background
No study has investigated costs of stroke care for women with dysmenorrhea and stroke. This study
compared types of stroke and costs of stroke care between women with and without dysmenorrhea,
using the National Health Insurance Research Database of Taiwan.

Methods
From the insurance claims data, we identi�ed women aged 15–44 to establish study cohorts with and
without dysmenorrhea, frequency matched by age, with same sample size of 66048. Incidence of stroke
and costs by stroke subtype were compared between the two cohorts at the end of follow-up.

Results
The incidence of stroke was 1.3-fold greater in the dysmenorrhea cohort than in comparisons.
Proportionally, hemorrhagic stroke (HS) decreased with age, whereas ischemic stroke (IS) increased with
age in both cohorts. Compared to comparisons, dysmenorrhea women had lower proportions of both HS
(16.6% vs. 21.3%) and IS (19.8 vs. 20.1%), whereas dysmenorrhea women had higher proportion of
transient cerebral ischemia (TIA) (31.3 vs. 24.2%). The average HS care and IS care cost ratios were 4.1
(3254/789, USD) for dysmenorrhea women, and 3.3-fold (3870/1171, USD) for comparisons.
Hospitalization rate was lower in the dysmenorrhea than in comparisons (18.0 vs. 23.4%). Dysmenorrhea
was associated with an increased risk of HS hospitalized (adjusted odds ratio (aOR) = 1.26, 95%
con�dence interval (CI) 0.71–2.23), but a lowered risk for IS (aOR = 0.48, 95% CI 0.21–0.69). Average
costs for inpatient care, intensive care units, emergency and outpatient visits for dysmenorrheal women
were all less than that for comparisons, but not signi�cant.

Conclusion
The overall incidence of stroke was higher in dysmenorrheal women than in comparisons due to a higher
proportion of TIA, but not HS and IS. However, costs for stroke care were slightly lower for dysmenorrhea
women than for comparisons.

Introduction
Dysmenorrhea and stroke are prevalent disorders in women [1–5]. Dysmenorrhea, characterized by
abdominal pain, cramps, nausea, headaches, and diarrhea, occurs during menstruation. Dysmenorrhea
can be categorized as primary and secondary, based on onset and persistence [4, 5]. Primary
dysmenorrhea, occurring 3 years after the �rst menstrual cycle, affecting young women (15–25 years of
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age) is the more prevalent and widely studied form of dysmenorrhea [5–8]. The secondary dysmenorrhea
is associated with a speci�c underlying cause of reproductive organ. The global prevalence of
dysmenorrhea ranges from 28–87.4% [4–9].

Stroke is one of the leading causes of deaths, after cardiovascular diseases and cancer [1]. Persky et al.
reported that each year, approximately 55,000 more women than men suffer from strokes, including
recurrent strokes. If the current trend continues, it has been estimated that 60% of all stroke cases will be
women by 2030 [10]. In 2012, the proportional mortality associated with stroke was estimated at 7.2%,
which results in an economic burden of roughly US$75 million annually. In Taiwan, stroke is the third-
leading cause of deaths [2].

Among subtypes of stroke, ischemic stroke (IS) is the most common type, referring to a blockage of blood
�ow to the brain, which may account for approximately 75% of all stroke cases [11–13]. Causing by a
leakage of blood in the brain, hemorrhagic stroke (HS) has been associated with high blood pressure and
aneurysms [14, 15]. Transient ischemic attack (TIA) is a warning sign of future major stroke events. TIA is
characterized as a blockage of blood �ow to the brain for a short period of time, commonly less than �ve
minutes [16].

Women face a high risk of stroke, and this risk appears to be growing. In Taiwan, nearly 74% of all stroke
cases are IS, a much greater proportion than cases of HS (19.1%) and TIA (6.7%) [12]. It should be noted
that dysmenorrhea in women is associated with mutual comorbidities of stroke, including cardiovascular
disorders and thyroid diseases [17–19]. In the recent Chinese Project ELEFANT, Xu et al. found that young
women with dysmenorrhea are at an increased risk of hypertension, and the estimated risk increases as
the duration of menstrual bleeding increases [17]. A recent study using the Mayo Clinic’s Spontaneous
Coronary Artery Dissection (SCAD) registry data found that chest pain is prevalent in women prior to
menstruation [18]. A New Delhi study found that women with menstrual disorders are prevalent with
thyroid disorders, 14% of these disorders being diagnosed with hypothyroidism and 8% being diagnosed
with hyperthyroidism [19].

Although stroke and dysmenorrhea are related to mutual risk factors, few researchers have investigated
the association between the two conditions. A recent case-control study using insurance-claims data of
women with dysmenorrhea in Taiwan suggested that stroke-related disorders are more prevalent in stroke
cases than in non-stroke controls [20]. The disorders included hypertension (adjusted odds ratio [aOR]
4.53 [95% con�dence interval (CI) 3.46–5.92]), hyperlipidemia (aOR 1.60 [95% CI 1.19–2.15]), arrhythmia
(aOR 1.80 [95% CI 1.31–2.46]), and thyroid disease (aOR1.56 [95% CI 1.20–2.02]). HS is more prevalent
than IS in younger women suffering from dysmenorrhea.

Stroke can result in physical disability and dependence on others, both of which impose high economic
costs [2]. Stroke costs an estimated $34 billion each year in the United States [21]. The pain and
psychological distress caused by dysmenorrhea also prevent many individuals from performing daily
activities, resulting in a loss of work hours. It should, however, be noted that it remains unclear how the
occurrence of stroke among women with dysmenorrhea affects the cost of care. Limited study has
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evaluated whether the stroke types and costs in women with dysmenorrhea differ from those in women
without dysmenorrhea [20]. The occurrence of dysmenorrhea and stroke vary by age [3]. In this study, we
adopted a follow-up approach to conduct a retrospective cohort study to compare the occurrence of
stroke and costs for care by stoke type between women with and without dysmenorrhea using insurance-
claims data. The design made it possible for follow-up with the women in order to determine outcomes of
stroke, including costs by the type of stroke [22].

Materials And Methods

Study Design and Study Population
The study population was selected from the Health and Welfare Data Science Center of the Ministry of
Health and Welfare, which contained claims data released by the Taiwan National Health Research
Institutes, documenting for 1 million bene�ciaries listed in the 2000 Registry of Bene�ciaries. The
database contained details of care provided to the insured population from 1996 to 2013, including
demographic characteristics, inpatient and outpatient care, medications, relevant surgical procedure
codes and examinations, and costs of cares. The Research Ethics Committee of the China Medical
University and Hospital approved the use of insurance-claims data for this study (CMUH-104-REC2-115).

Study cohorts with and without Dysmenorrhea
From the claims data, we identi�ed 80661 females with diagnosed dysmenorrhea (ICD-9-CM: 625.3) for
at least twice from 1997 to 2013. To avoid the potential impacts of premenopause and early menopause
on stroke, women aged 45–49 were not considered in this study. After excluding those aged < 15 or > 44
years and those with the history of hysterectomy or ovariectomy (Procedure Code 68 and 65,
respectively), or stroke, 66048 women were included in the dysmenorrhea cohort (Fig. 1). From women
without the diagnosis of dysmenorrhea, we identi�ed a comparison cohort aged 15–44 years, frequency
matched by age and index year against the dysmenorrhea cohort, after excluding those with the history
of hysterectomy, ovariectomy, or stroke. Both cohorts were followed until the end of 2013 to identify
cases with incident stroke.

Data Analysis
Data analysis �rst compared the proportional distributions of subtypes of stroke by age between the 2
cohorts: HS (ICD-9 codes 430–432), IS (ICD-9 code 434), TIA (ICD-9 code 435) and other acute and other
ill-de�ned cerebrovascular diseases (OCD, ICD-9 code 436 and 437). We used logistic regression analysis
to calculate the odds ratio (OR) and 95% con�dence interval (CI) of hospitalization by subtype of stroke
for the dysmenorrheal cohort relative to comparisons. Average costs by subtype of stroke were compared
between the 2 cohorts. Overall days and costs of hospitalization, costs for care in intensive care unit
(ICU), costs for emergency room uses and costs for outpatient visits were also compared between the 2
cohorts. We estimated and plotted by age the average total costs and average costs for outpatient care
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and inpatient care within 30 days of stroke. The t-test was used to examine the signi�cance level between
means.

Results
The incidence of stroke was 1.3-fold greater in the dysmenorrheal cohort than in the comparisons without
dysmenorrhea (8.9 vs. 6.8 per 1000, Fig 1). Women who developed stroke were younger in the
dysmenorrheal cohort than in the comparison cohort (Table 1). The proportion of hemorrhagic stroke
declined with age, while the proportion of ischemic stroke increased with age. The overall proportion of
hemorrhagic stroke was 1.28-fold higher in the comparison cohort than in the dysmenorrheal cohort
(21.3% vs. 16.6%), whereas the proportions of IS were approximately similar. Additionally, the
dysmenorrheal cohort had a higher proportion of TIA (31.3 vs. 24.2%).

Table 2 compares the risk of hospitalization by stroke subtype. Compared to the cohort without
dysmenorrhea, the dysmenorrhea cohort showed a higher risk of hospitalization for hemorrhagic stroke
(adjusted OR = 1.26 (0.71-2.23), but a signi�cant lower risk for ischemic stroke (adjusted OR = 0.48 (0.21-
0.69).

Table 3 shows that the estimated average costs of cares by stroke subtype were generally lower for cases
in the dysmenorrheal cohort than those in comparisons. However, none of the differences were
signi�cant. The average HS cost to IS cost ratios were nearly 4.1 in dysmenorrheal women (US$
3254/789) and 3.3 in comparisons (US$ 3870/1171). The cost of care for TIA was the least. The overall
average cost for stroke cases was thus moderately lower in the dysmenorrheal cohort.

The dysmenorrheal cohort were less likely hospitalized and cared at ICU. Costs for hospitalization cares,
ICU cares, emergency cares and outpatient cares were all less for the dysmenorrheal cohort than for the
non-dysmenorrheal cohort, but not at a signi�cant level (Table 4).

Fig 2 shows the overall average costs of stroke care for inpatient care, outpatient care and total costs
within 30 days post stroke, respectively, by age, between the dysmenorrheal cohort and comparisons. The
average total costs for the stroke cares among the 3 age groups were all lower for women with
dysmenorrhea than for women without dysmenorrhea, with a greater gap between the 35-44 years
groups. These differences were mainly associated with the costs of inpatient cares.

Discussion
The type of stroke and costs for stroke cares may vary by population, sex, age, and other factors such as
comorbidity [23, 24]. A systemic assessment examined one-year costs of stroke care in children in the US
ranged US$15,000-140,000 depending on stroke type [23]. An early study in Taiwan found that the mean
inpatient care costs for stroke decreased with age, 1.8-fold greater for children than for adults [24]. This is
because the proportional incidence of hemorrhagic stroke is more than 3-fold higher in children than in
adults. Our study compared strokes between young women with and without dysmenorrhea, focusing on
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the costs of stroke care by the patient age and stroke subtype. Subtypes differed by age, and costs
differed by subtype and age.

In general, compared to the non-dysmenorrheal cohort, women with a dysmenorrheal history had a higher
proportion of TIA, but lower proportions of HS, IS and OCD. TIA is a transient ministroke, self-resolving
and causing no permanent impairment [25–26]. The cost of TIA treatment in this study was substantially
lower than all other types of stroke, with a mean cost of approximately 20% of the cost of IS treatment, or
4.8% of the cost of HS treatment for women with dysmenorrhea. These differences in treatment costs
between TIA and IS, or HS could also be seen in the comparison women. A Malaysian study also
observed higher cost for HS care [27]. Interestingly, in our study, the average costs of caring for most
types of stroke were somewhat greater for women in comparisons than in the dysmenorrheal cohort,
although the differences were not signi�cant.

We infer that the dysmenorrheal women may have received more frequent medical attention than the
women in the comparison cohort because they were troubled by their dysmenorrhea or other disorders.
Therefore, the cases of stroke in the dysmenorrheal women were somewhat less severe, with less severity
meaning less care required, which in turn means lower cost. Our data show that dysmenorrheal women
have a lower hospitalization rate and a lower ICU care rate for stroke than the comparison group. A lower
hospitalization and ICU care rates may explain the lower overall cost for stroke care in dysmenorrheal
women.

Among outpatients, we reported no obvious age-dependent difference in costs existed between the two
cohorts. We also failed to observe difference in the total costs of stroke care for younger women between
the two cohorts. However, the difference in inpatient costs of stroke care existed between women with
and without dysmenorrhea for only those aged 35–44 years. This is because the average cost of
inpatient care for the non-dysmenorrheal cohort peaked in those aged 35–44. This explains that the total
cost gap between the 2 cohorts was larger in those 35–44 years old than in youngers. There was a
decline in both inpatient care cost and total cost for the older in the dysmenorrheal cohort, whereas there
was an ascent in the comparisons to near the costs for the youngest group. The cost of stroke care
among women without dysmenorrhea seems to be affected by both age and the type of stroke.

A study carried out using the MarketScan Commercial Claims and Encounter inpatient database of
97,374 hospitalizations in the US also showed a higher cost of stroke care for younger patients than for
older patients [28]. The mean cost is 1.7-fold higher for patients with HS stroke than those with IS and
younger patients are more prevalent with HS. However, unlike our study, the MarketScan study considered
only two age groups (above and below 45 years) [28]. Age is an important factor associated with the
proportional distribution among subtypes of stroke. In our study population, HS is more prevalent in
younger women than in older women. Higher portions of HS were observed in all ages in comparisons
than in the dysmenorrhea cohort.

Strength and study limitation
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In general, stroke is relatively rare in the younger population. The present study is strengthened by using
large population-based data to compare stroke risk in women aged 15–44 with and without
dysmenorrhea. The �ndings regarding the hospitalization of stroke patients with and without
dysmenorrhea are particularly unique to this study. To our best knowledge, no prior study has explored
how dysmenorrhea affects the odds of hospitalization among patients with different types of stroke. This
study therefore is one of the �rst articles on this topic. However, it should be noted that our study does not
detail the factors associated with hospitalization among stroke patients. Hence, it is important for future
researchers to further assess factors associated with hospitalization among stroke patients in addition to
stroke subtype. We recommend a focus on stroke-related comorbidity and socio-demographic status of
study population. Our �ndings on the costs of stroke care for women with and without dysmenorrhea can
be veri�ed in other population research. Another study limitation needs to address is that women with
minor aches during menstruation were likely not included in the dysmenorrhea cohort. Some of these
women might be selected into the comparison cohort. Furthermore, information on lifestyle, such as
drinking and smoking, was unavailable in the claims data. The impact was likely not existing because
few women in Taiwan drink or smoke [29].

Conclusions
In this study, we found no age-dependent difference in outpatient care costs between women with and
without dysmenorrhea, but a lower average inpatient cost of stroke care for women with dysmenorrhea
among those aged 35–44 years old. However, the overall mean cost of stroke care is moderately lower in
women with dysmenorrhea. Nonetheless, costs are different among stroke types, which may vary by age
since stroke types vary by age. The cost of stroke care for individual women with and without
dysmenorrhea is associated with stroke type. Those with HS require more expensive care than those with
IS and TIA. Based on our �ndings, strategies need to be put into place to help younger women in both
cohorts and older women in comparisons, particularly for those suffer from HS, so that they can cope
with the higher cost of stroke care. More research is required to further explore why the hemorrhagic
stroke risk is greater in younger women, since near 35% of cases were HS in 15–24 years old. It is also
important to conduct further research to determine factors apart from age and stroke type that in�uence
the cost of stroke care.

Abbreviations
HS: hemorrhagic stroke

IS:  ischemic stroke

TIA: transient cerebral ischemia

CI: con�dence interval

aOR : adjusted odds ratio
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LHID: Longitudinal Health Insurance Database

ICD-9-CM: International Classi�cation of Diseases, 9th Revision, Clinical Modi�cation
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Tables
Table 1. Stroke types by age compared between women with and without dysmenorrhea.

Dysmenorrhea Stroke type

Age, years HS IS TIA Other Total

Yes n % n % n % n % N %

15-24 43 34.1 19 15.1 28 22.2 36 28.6 126 21.5

25-34 20 12.7 29 18.4 56 35.4 53 33.5 158 27.0

35-44 34 11.3 68 22.6 99 32.9 100 33.2 301 51.5

Total 97 16.6 116 19.8 183 31.3 189 32.3 585 100.0

No                    

15-24 30 36.6 13 15.9 15 18.3 24 29.3 82 18.3

25-34 24 19.1 27 21.4 28 22.2 47 37.3 126 28.2

35-44 41 17.2 50 20.9 65 27.2 83 34.7 239 53.5

Total 95 21.3 90 20.1 108 24.2 154 34.5 447 100.0

HS, hemorrhagic stroke; IS, ischemic stroke; TIA, transient cerebral ischemia;

Other, other acute and other ill-de�ned cerebrovascular disease.

Table 2. Estimated risk of hospitalization for stroke in dysmenorrheal women compared to women
without dysmenorrhea by subtype of stroke.
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    Hospitalization Odds ratio (95% Con�dence interval)

Stroke type Cohort Yes No Crude Adjusted

HS          

  Dysmenorrhea 51 46 1.23 (0.70-2.17) 1.26 (0.71-2.23)

  Comparison 45 50 Reference Reference

IS          

  Dysmenorrhea 27 89 0.38 (0.21-0.69) 0.48 (0.21-0.69)

  Comparison 40 50 Reference Reference

TIA          

  Dysmenorrhea 16 167 0.70 (0.32-1.52) 0.69 (0.32-1.50)

  Comparison 13 95 Reference Reference

Other          

  Dysmenorrhea 11 178 1.31 (0.49-3.46) 1.30 (0.49-3.44)

  Comparison 7 148 Reference Reference

HS, hemorrhagic stroke; IS, ischemic stroke; TIA, transient cerebral ischemia;

Other, other acute and other ill-de�ned cerebrovascular disease.

Note: Use comparison as reference; Adjusted CI, controlling for age.

Table 3. Comparison of average cost of stroke care (USD) between women with and without
dysmenorrhea by stroke subtype.

  Dysmenorrhea  

  Yes No  

Stroke type N (%) Mean SD N (%) Mean SD Difference p

HS 97(16.6) 3254 4890 95(21.2) 3870 8000 -616 0.52

IS 116(19.8) 789 2382 90(20.2) 1171 2924 -382 0.30

TIA 183(31.3) 157 254 108(24.1) 183 267 -26 0.41

Other 189(32.3) 255 954 155(34.6) 324 1426 -69 0.59

Total 585(100) 827 2566 448(100) 1212 4232 -385 0.07

HS, hemorrhagic stroke; IS, ischemic stroke; TIA, transient cerebral ischemia;
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Other, other acute and other ill-de�ned cerebrovascular disease;

SD, standard deviation.

Table 4. Cost of hospitalization, uses of intensive care unit, emergency room and outpatient visit for
stroke patients compared between women with and without dysmenorrhea.

  Dysmenorrhea  

  Yes

N=585

No

N=448

p-value

Hospitalization (included ICU)      

Yes, n (%) 105 (18.0) 105 (23.4) 0.03

Mean days ± SD 19.9 ± 27.5 20.2 ± 34.2 0.94

Means cost ± SD 3822.5 ± 4817.0 4557.0 ± 7716.9 0.41

ICU care received      

Yes, n (%) 46 (7.86) 52 (11.6) 0.04

Means cost ± SD 1680.3 ± 1396.3 2648.9 ± 3279.0 0.06

OPD (included ER)      

Means cost ± SD 148.7 ± 155.2 157.3 ± 190.9 0.46

ER      

Means cost ± SD 300.5 ± 215.3 326.9 ± 250.8 0.42

SD, standard deviation. ICU, intensive care unit; OPD, outpatient department; ER, emergency room.

Note: n, number of persons hospitalized in each group. Mean days and SD are calculated only for those
hospitalized.

Figures



Page 14/16

Figure 1

Flowchart showing the process of sample selection
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Figure 2

Average costs of stroke care estimated within 30 days post stroke for inpatient department (IPD) care,
outpatient department (OPD) care and total costs by age compared between women with and without
dysmenorrhea.
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