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Abstract

In Taiwan, there is little study on how many women seek consultation or
treatment from the National Health Insurance system and the characteristics
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of these women so far. Our study aims to estimate the number of women who
seek consultation or treatment for infertility, analyzed their comorbidities and
investigated the factors that are associated with infertility care seeking in Taiwan.
We used the 2005 Longitudinal Health Insurance Database. Those women who
aged between 20 to 49 years old on January 1, 2015 were included in our analysis
and the total sample size was 191,917. We identified the infertility cases using the
ICD9-CM 628 diagnosed by OB/GYN physicians from outpatient care (CD) and
inpatient (DD) claims data. We estimated the number of women who have sought
for help due to infertility problems, analyzed their related comorbidities, and used
the logistic regression model to investigate the factors associated with the access to
healthcare for infertility problems.

The results showed that more than 133,000 Taiwanese women sought
consultation and/or treatment for infertility from 2005 to 2009. The top three
diseases associated with infertility included disorders of menstruation and other
abnormal bleeding from the female genital tract, ovarian dysfunction, and the
inflammatory disease of cervix, vagina and vulva. Those who had a higher
socioeconomic status were more likely to seek consultation and/or treatments
for infertility. There is a pressing need from women who desire to have children
in Taiwan in spite of the decreasing fertility rate. Health promotion programs
or patient education for women should focus more on reproductive health and
prevention of diseases related to infertility or emphasize the importance of healthy
behaviours for reproductive health. More research on investigating whether infertile
couples have childbirth is suggested.

Key words: access to health care, infertility, National Health Insurance Program,
women
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Background

Infertility is a disease of the reproductive system defined by the failure
to achieve pregnancy after 12 months or more of regular unprotected sexual
intercourse based on clinical definition (Zegers-Hochschild et al., 2009). It was
often viewed as a private matter before, however, this view has been changed over
the past two decades and it has become a worldwide issue in terms of its impact on
women’s physical and mental health, raising prevalence, and expensive treatment
cost. Evidences have suggested that wide-range impact of infertility on individuals,
couples, and families. The inability to have a desire child might result in clinical
depression, stigmatized, isolated, reduced job performance, marital conflict and
violence, and life satisfaction (Domar, Zuttermeister, & Friedman, 1993; Downey
ctal., 1989: Link & Darling, 1986: Vayena, Rowe, & Griffin, 2002).

Reproductive health is a priority health issue globally. According to the
Millennium Development Goal, the target will provide universal access to
reproductive health by 2015. Among the reproductive health indicators, infertility is
a critical component but has been neglected due to the lack of consistent definitions
and common tools to diagnose, manage or report infertile individuals and couples.
Although using different definitions, monitoring prevalence of infertility has been
an increasingly important task among public health efforts in the global health
community. The World Health Organization (WHO) applied a consistent algorithm
to demographic and reproductive surveys to estimate the infertility prevalence
by county and regions (Mascarenhas, Flaxman, Boerma, Vanderpoel, & Stevens,
2012). In addition to the survey method, the secking care behavior for infertility
problems revealed the demand for childbearing. So far, the research regarding
infertility prevalence or treatment mainly used survey data in Middle East, China,

Western Europe, United States or some developing countries, there is no study
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using insurance claims data to investigate the number of women who seek help
from the healthcare system, in particularly, under an universal insurance coverage
program like Taiwan.

Treatment of infertility is a healthcare issue that receives much attention
among developed countries. In Taiwan, the crude birth rate declined from 16.55 to
8.99 from 1990 to 2014 (Ministry of Interior). A significant decline in the fertility
rate and the rising prevalence of infertility are two major reasons for immediate
attention. Infertility may inflict upon women’s physical and psychological state
of health: it may cause adverse effects on their families” harmony and wellbeing.
For couples who desire offspring but fail to bear them, many problems may ensue,
including depression, feelings of stigma and isolation, reduced job performance,
marital conflicts, family violence. and decreased life satisfaction (Domar et
al.. 1993; Downey et al., 1989; Link & Darling, 1986; Vayena et al., 2002).
Furthermore, among infertile couples, women had lower scores in several quality
of life or health-related quality of life domains (Chachamovich et al., 2010).

Some nations provide coverage for the treatment of infertility problems. In
the United States, by 1993, thirteen states had required insurers to cover infertility
treatment, and thus reduced expenditure on assisted reproductive technologics for
people with health insurance (Ziebe & Devroey, 2008). In Europe, the countries of
Sweden, Denmark, Belgium, France, Greece, and Slovenia have complete public
coverage for infertility treatment (Zicbe & Devroey, 2008). On the other hand.
Taiwan’s National Health Insurance (NHI) program covers some treatments for
infertility except assisted reproductive technologies.

The fertility rate in Taiwan has greatly decreased over the past decade and is
now the lowest in the world. In 2013, Taiwan only had around 199.113 newboms
and the government recognizes the gravity of the low fertility rate. In an effort
to alleviate this problem, the government is secking effective ways to promote

childbearing among women to successfully bear children. Since there is lack of
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research on the prevalence rate of infertility among women, as well as patterns
for secking medical consultation, the government has little information to depend
on formulating assistance programs for infertility. This study aims at filling this
knowledge gap. Specifically, we investigated: (1) the number of women who seck
consultation or treatment with infertility problems in Taiwan’s population; (2) the
demographic and socioeconomic factors associated with infertility care seeking:

and (3) infertility-related comorbidities.

Methods

Taiwan launched a single payer National Health Insurance (NHI) program
since March 1995. The NHI program covered almost 99% of the population
in Taiwan. In 2005, Taiwan National Health Interview Survey (NHIS), which
collected health-related data from a representative sample of the whole population,
showed that 99% of Taiwanese were in the NHI system at the time of interview
(National Health Research Institutes, 2010). The survey data also indicated that
98% of Taiwanese using NHI for outpatient care and 99% for inpatient care
(National Health Research Institutes, 2010).

Although not all women troubled with infertility seek healthcare under the
NHI program, but the majority of them do. A fertility-related survey conducted by
Taiwan’s Ministry of Health and Welfare (the former, the Department of Health)
in 2004 (the ninth national survey on family and fertility) indicated that 83% of
married women for at least one year with no child but wanted to have at least one,
had visited a physician for fertility treatment.

The aforementioned conditions in the Taiwan health system suggested that
the NHI data were a good base for estimating the number of women troubled
with infertility problems in Taiwan and for investigating these women’s basic

characteristics.
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The sample for this study included 191,917 women aged 20 to 49 on January 1,
2003, among the whole sample of the 2005 Longitudinal Health Insurance Database
(2005 LHID). The 2005 LHID sample contained 1 million randomly selected NHI
enrolees at the end of 2003, representing about 4% of the whole population in the
NHI. The National Health Research Institutes was authorized by the Ministry of
Health and Welfare to release this data set for research with high-quality privacy
protection techniques where there 1s no way to identify any individual.

From this database. we obtained 191,917 women aged 20-49 on January 1,
2005 as our study cohort. With raw data from the NHI research database in NHRI,
we extracted basic data of these subjects between 2005 to 2009 and organized
the information into person-level longitudinal registration, ambulatory care, and
hospital care data.

We used the coding of International Classification of Discases, Ninth Revision,
Clinical Modification (ICD-9-CM) to identify outpatient visits and admissions
with diagnosis of infertility by OB/GYN physicians. We defined an outpatient
or inpatient claims records as one linked with treatment of infertility if the first 3
digits of ICD-9-CM code were 628 (any one of three codes in outpatients or one of
five codes in inpatient claims records).

After identifying women with infertility problems in our study sample, we
multiplied the number of these women by 23 (since the sample was 1/23 the size
of Taiwan’s total population) and further divided the result by 0.83 (for the 83% of
married women who had been married for at least one year with no children had
visited a physician for infertility problems, according to the survey conducted by
the Health Promotion Administration, Ministry of Health and Welfare) to obtain an
estimate of the number of women troubled with infertility problems in Taiwan’s
population.

Using the 191,917 women’s NHI registration data as of January 1, 2005, we

obtained their NHI registration locations, occupational positions, and salary status.
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By both the y” test and the logistic regression methods, we investigated whether
these demographic and socioeconomic conditions and age. were associated with
NHI care in alleviating infertility problems among women of childbearing age. To
investigate infertility-related comorbidities, we analyzed other I[CD-9-CM codes
listed in the ambulatory care expenditures by visits (CD) and Inpatient expenditures
by admissions (DD) claims records that were linked to treatment for infertility. The
socioeconomic status was defined by categorize each women into seven types using

the insurance type in the Registry for Beneficiaries file (ID).

Results

Number of women with demands on infertility assistance in the
Taiwan population in 2005-2009

Each vear, around 1,700 to 2,000 women who ever seck assistance for the
problem of infertility from year 2005 to 2009. More than 144,000 (about 6,291
x 23) Taiwanese women aged 20-49 used NHI care to seek help for infertility
consultation or treatment at least once during the period from 2005 to 2009. The
estimated utilization percentage was around 3.28. suggesting that around 3.95%
(3.28% + 0.83) of Taiwanese women of childbearing age who needs consultation or
medical treatment during this time (Table 1). This implied that a group of more than
174,000 Taiwanese women secking NHI care with demands on infertility assistance

in this period.

Factors associated with whether a woman used NHI care for
infertility assistance

According to the results from logistic regression in Table 2, women aged 25-
29 (p < .01, OR = 2.08) and 30-34 (p < .01, OR = 1.74) were more likely to use
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Table 1
Listimated Number of Wonern with lnfertility Problems in the Tarwarn Population, 2003-
2009

Women aged 20-49 on January 1. 2005, and  Estimated number of
with healthcare associated with infertility in ~ women bothered with
2005-2009 among the sample of 1.000,000 infertility problems in the

NHI enrollees for year 2005 Taiwan population”

Year of care use n %"

2005 2.036 1.061 56.419
2006 1.7l 0912 48,522
2007 1.902 0.991 52.706
2008 1.802 0.939 49,935
2009 1.749 0911 48.466
2005-2009 6.291 3.278 174.329

Note. "The total number of women aged 20-49 on January 1, 2005 among the sample of
1.000.000 NHI enrollees of year 2005 was 191.917; "Estimate = (the number of

women using care in the sample) = 23 + 0.83.

NHI care for infertility consultation or treatment compared with women at other
childbearing ages. Female government employees and teachers, those who had a
higher tendency to use NHI care for infertility consultation or treatment, compared
to women with other occupations (p < .01, OR = 1.57). Based on the six NHI
enrolment classifications, a higher economic status such as government employees
or teachers was associated with a larger likelihood of using NHI care for infertility
consultation or treatment (p < .01, OR = 1.57). In addition, those who enrolled
through local government were also more likely to seek infertility consultation or

treatment (p < .01, OR = 1.39).
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Table 2
Factors Associated with Whether a Woman Used NHI Care jor lferility Problems:

Logistic Regression Resulls

Factor Adjusted OR p-value 95% (I

Age group as of 2005/01/01 (Ref: Age 20-24)

25-29 2.08 <.01 1.87-2.30

30-34 1.74 <.01 1.56-1.93

35-39 0.63 <.01 0.56-0.72

40-44 0.20 <.01 0.16-0.24

45-49 0.05 < .01 0.03-0.07
NHI registration location (Ref: Remote or rural area)

Big city 0.95 213 0.88-1.03

Small city or town 0.97 .396 0.89-1.05
Position of NHI registration (Ref: NHI registration through an employer of another type)

Government employee or teacher 1.57 < .01 1.40-1.76

Registration through a labor union 1.03 701 0.90-1.17

chislrali::)n llTrough a farmers’/fishers’/ 0.74 001 0.62-0.88

crewmen’s union

Member of a family in poverty/resident

in a religious or chérilal‘?lc ins(ilution 042 029 Gl

Registration through a local government 1.39 <.01 1.17-1.64

Family dependent with no job 0.71 <.01 0.64-0.78
Salary class in NHI registration (Ref: The bottom 1/3 of the population)

The middle 1/3 of the population 1.62 <.01 1.40-1.88

The top 1/3 of the population 2.02 <.01 1.75-2.32
Sample size (Number of women) 191,917
Model significance (Wald test result) 13(15) =2,078.12 < .01

Note. OR = odds ratio: CI = confidence interval.
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Infertility-related comorbidities

The most common infertility-related health conditions were “disorders of
menstruation and other abnormal bleeding from the female genital tract;” more than
22.88% of women using NHI care for infertility problems also had such conditions
(Table 3). “Ovarian dysfunction™ and “Disorders of the pituitary gland and its
hypothalamic control™ were the second (13.55%) and third most-seen conditions
(7.50%) among women secking consultation within NHI system for infertility.
Other discases such as male infertile, noninflammatory disorders of ovary, fallopian
tube and broad ligament, other disorders of female genital organs, and many others
account each only around 2 percent of the diagnoses in total number of visits.
Around 35.1% of women who were diagnosed with disorders of menstruation
and other abnormal bleeding from female genital tract, 18.6% of women who
were diagnosed with ovarian dysfunction, and around 16% of women who were

diagnosed with inflammatory disease of cervix, vagina and vulva (data not shown).

Discussion

This is the first population study to investigate the number of women troubled
with infertility problems in Taiwan, and secking healthcare in the NHI for the
chance of childbearing using a national insurance claims data. Although the data is
not the most updated, the results still help us understand women’s healthcare needs
under Taiwan’s National Health Insurance program. Using LHID20035 sample. the
results from this investigation will likely reflect the current situation in Taiwan,
because the study sample represents the main female population of childbearing
age. Our results show that the number of women troubled with infertility is
substantial in Taiwan, which directly reflects upon the lowest fertility rate in the

world. In 2005-2009 more than 133,000 Taiwanese women sought consultation
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Table 3
Infertilin-Related Comordidities

#of visits/admissions
Disease Name N=18.361

n %

Disorders of menstruation and other abnormal bleeding [rom

female genital tract 4,201 o
Ovarian dysfunction 2.487 13.55
Disorders of the pituitary gland and its hypothalamic control 1.377 7.50
Inflammatory disease of cervix, vagina and vulva 1,287 7.01
Endometriosis 1.168 6.36
Inflammatory discase of ovary. fallopian tube, pelvic cellular 858 467
tissue and peritoncum

Other symptoms involving abdomen and pelvis 798 4.35
Uterine leiomyoma 545 2.97
Pain and other symptoms associated with female genital organs 461 2.51
Benign ncoplasm of ovary 436 2.37
Others 4.743 25.83

or help to conceive children, representing a pressing need for healthcare to treat
infertility. In reality, the need may even be larger than our estimate. This is because
data on infertility-related healthcare seeking from the ninth national survey on
family and fertility, which we referred to when estimating the size of the need for
treatment of infertility, were mainly for healthcare seeking behaviour for primary
infertility (health conditions linked to the first pregnancy in life). For infertility
linked with the second or later pregnancy, a woman might have a lower tendency
to seek healthcare. If so, this study vielded an underestimated need for treating
infertility in Taiwan. In addition, the limitation of this is that due to the data we
used, some variables such as health behaviours are not included in our analysis.

The upmost need to treat infertility suggests that effective treatment of
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infertility can help in increasing fertility. This presents a good opportunity for
countries attempting to increase their infant population. In addition to providing
financial incentives or public programs supportive for childrearing and child-raising,
governments should seriously explore ways to provide more effective assistance
to women who have difficultics bearing children they desire. According to our
study. those who were with low esteem or socioeconomic status had less likelv to
get access to consultation services under the NHI system than those with higher
socioeconomics status. There are several possible explanations. It might be that
women with higher socioeconomic status have more desires to have babies so that
they would seek consultation or treatment given that they were more likely to afford
raising children compared to those with lower socioeconomic status. Or those with
lower socioeconomic status had less knowledge regarding infertility and did not
know or did not think that they should seck care from the medical care system. On
the other hand. it is also not clear whether the results did reflect the true demand
from those with higher socioeconomic status. However, it should be noted that,
for those with higher socioeconomic status, they have other options for infertility
problems. They have ability to pay for the higher expenses incurred in the more
advanced and effective technologies capable of improving the chances of pregnancy.

A substantial proportion of those women with infertility problems have
disorders of menstruation and other abnormal bleeding from female genital tract,
ovarian dysfunction, disorders of the pituitary gland and its hypothalamic control.
inflammatory disease of cervix, vagina and vulva (50.9%). How to better prevent
and treat these conditions to reduce their detrimental effects on fertility is another
task for policy makers and researchers in the field. For example. the reproductive
health education for women through either health promoting school program
or patient education for women with infertility problems should be developed.
Psychological wellbeing for women troubled with infertility also deserves more

attention. Infertility may be a condition associated as a high burden to carry
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from the viewpoint of a woman with infertility problems (Schieve et al., 2002).
It may also be recognized as a disability, both from physical and psychological
perspectives (Dill, 2002; Fathalla, 2002). It is necessary to conduct more research
on associations and causal relationships between a woman’s infertility and
psychological health, and to subsequently explore how to reduce harmful impacts
of infertility on women'’s psychological wellbeing.

One pressing issue worth more attention to research pertains to the potential
hazards of infertility therapics. Whether some types of therapies increase risks of
bearing premature infants or multiple births needs more examination. Identifyving
highly safe and cost-effective infertility therapies and including them in the public
insurance coverage should be the priorities for governments that desire more and
healthier newboms. In addition, to provide much more evidence for women’s health
care in this specific area, it is critical for the government to develop a strategy for
data linkage in order to construct longitudinal data sets. This will then allow any.,
future research to follow through on women with infertility problems from their
initial seeking care point to their eventual outcomes (either with childbearing or no
childbearing) and then to continue monitoring the health of their children for any

outcomes that may, or may not, arise in future generations.

Conclusions

There 1s a pressing need from women who desire to have children in Taiwan
in spite of the decreasing fertility rate. Our study suggested the need for more
investigations into such disparities among women with different socioeconomic
conditions, to generate information helpful for formulating effective policies
to increase fertility among women anxious about infertility and to reduce
socioeconomic disparities in this regard.

Health promotion programs and patient education for women might need to
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focus more on reproductive health and prevention of diseases related to infertility.
It is suggested that more supportive resources or policies should be directed to
women or couples to deal with infertility. More research on investigating whether

infertile couple have childbirth is suggested.
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