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This report presents the incidence and prevalence of diagnosed female infer-
tility among active component service women. During 2013-2018, 8,744
active component women of childbearing potential were diagnosed with
infertility for the first time, resulting in an overall incidence of 79.3 cases
per 10,000 person-years (p-yrs). Compared to their respective counter-
parts, women in their 30s, non-Hispanic blacks, those in healthcare and
pilot/air crew occupations, Army personnel, and those who were married
had the highest incidence rates. The incidence of diagnosed female infer-
tility decreased from 85.1 per 10,000 p-yrs in 2013 to 63.6 per 10,000 p-yrs
in 2018 despite a concurrent increase in the rate of fertility testing. During
the surveillance period, the average annual prevalence of diagnosed female
infertility was 1.6%. Of the service women who were diagnosed with infertil-
ity for the first time during the surveillance period, 1,808 (20.7%) delivered a
live birth within 2 years after the incident infertility diagnosis. Current find-
ings indicate that the prevalence of diagnosed female infertility among active
component service women is lower than estimates of self-reported infertility

from surveys of U.S. civilians and service women.

linical infertility is the failure of

a woman of childbearing age to

become pregnant after 1 year of
regular, unprotected sexual intercourse.!
The reasons for infertility can involve 1 or
both partners, but in some cases no cause
can be identified. Ovulation disorders are
estimated to account for one-third of infer-
tility cases, and they often present with
irregular periods (oligomenorrhea) or the
absence of periods (amenorrhea).? The
most common cause of infertility related
to anovulation is polycystic ovary syn-
drome, a hormone imbalance that can pre-
vent the ovaries from releasing eggs.> Other
causes of infertility include fallopian tube
damage or blockage, uterine or cervical
abnormalities, hypothalamic-pituitary hor-
mone imbalances, endometriosis, and pri-
mary ovarian insufficiency (i.e., premature
menopause).’
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Tubal infertility from blocked or swol-
len fallopian tubes can be caused by previous
sexually transmitted infections (STIs), pelvic
inflammatory disease (PID), or history of a
ruptured appendix or abdominal surgery.!
Uterine or cervical abnormalities include
structural abnormalities or the growth of
benign tumors called fibroids, which can
interfere with the passage and implanta-
tion of the fertilized egg within the uterus.*
Hypothalamic-pituitary hormone imbal-
ances such as hypogonadotrophic hypogo-
nadism can be caused by excessive exercise,
being underweight, or both.? Endometrio-
sis occurs when endometrial tissue implants
and grows outside of the uterus, affecting
the function of the female genital organs.*
Causes of premature menopause can include
genetic disorders, immunological and meta-
bolic disorders, smoking, and use of chemo-
therapeutic drugs.’

WHAT ARE THE NEW FINDINGS?

The prevalence of diagnosed infertility
among female active component service
members is low compared to estimates of
self-reported infertility obtained from U.S.
national and military surveys. The incidence
of diagnosed female infertility decreased be-
tween 2013 and 2018 despite a concurrent
increase in the rate of fertility testing.

WHAT IS THE IMPACT ON

READINESS AND FORCE HEALTH
PROTECTION?

Although the incidence, prevalence, and
burden of diagnosed infertility among active
component service women are relatively
small, there are some subgroups of women
who are at higher risk. It is important to iden-
tify the underlying physical cause of infertility
in order to administer proper treatment and
prevent additional sequelae.

Because ovarian function as well as
the number and quality of eggs released
decreases with advancing age, age may be
an increasingly important factor contribut-
ing to rates of infertility in the U.S., as many
women are delaying pregnancies to their
30s and 40s. In 2017, approximately 10%
of all firstborn children in the U.S. were
born to women aged 35 years or older, and
about one-third were born to women aged
30 years or older.® This trend has also been
observed among women serving in the U.S.
military. Among female service members,
the highest live birth rates during 2012-
2016 were observed among women aged
30-34 years, and the prevalence of preg-
nancy among women aged 35-39 years
increased from 10.7% in 2012 to 11.7% in
2016.7

In 2018, the Service Women’s Action
Network (SWAN) conducted an online
survey focused on reproductive health ser-
vices in the military. Of the 799 total survey
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respondents, 277 (34.7%) were active duty.
Of the active duty service women who
answered questions about infertility, 37%
said that they had trouble getting pregnant
when actively trying to do so.® The results
of this survey caused concern among mil-
itary leadership, as the findings suggested
a much higher prevalence of female infer-
tility among service women compared to
the Centers for Disease Control and Pre-
vention’s (CDC’s) national prevalence esti-
mate. According to the CDC’s 2011-2015
National Survey of Family Growth, the prev-
alence of infertility among married women
15-44 years old was 6.7%; 12.1% of women
aged 15-44 years reported impaired fecun-
dity.’ The CDC defined infertility as a self-
report of at least 1 year of failed attempts
for married/cohabitating partners at get-
ting pregnant when neither the respondent
nor her current husband/cohabiting part-
ner was surgically sterile and when the cou-
ple had been sexually active each month
without contraception.’ Impaired fecun-
dity was defined as self-reported prob-
lems getting pregnant and carrying a baby
to term regardless of marital/cohabitating
status.’ It has been suggested that service
women may be at increased risk for infertil-
ity because of exposures to environmental
toxins as well as traumas and/or stressors
experienced during deployments.®>'%!" In
addition, relatively higher levels of tobacco
use, alcohol use, and PID also may put ser-
vice women at greater risk for infertility
than the national female population.'*!*
This report estimates the incidence,
prevalence, and burden of medical encoun-
ters due to diagnosed infertility among
active component service women in the
U.S. Armed Forces between 2013 and 2018.

METHODS

The surveillance period was 1 January
2013 through 31 December 2018. The sur-
veillance population consisted of all active
component service women of childbearing
potential who served in the Army, Navy, Air
Force, or Marine Corps at any time during
the surveillance period. Women of child-
bearing potential were defined as women
aged 17-49 years without any history of
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hysterectomy or permanent sterilization.
History of hysterectomy and/or permanent
sterilization was defined by having a quali-
tying diagnostic or procedural code for hys-
terectomy or permanent sterilization in any
position of an inpatient or outpatient record.
These diagnostic and procedural codes
have been previously described.”"> All data
used for the analyses were abstracted from
records routinely maintained in the Defense
Medical Surveillance System (DMSS) for
health surveillance purposes.

An incident case of infertility was
defined by having at least 2 outpatient medi-
cal encounters with an infertility diagnosis
(International Classification of Diseases, 9th
Revision [ICD-9] code 628.%; International
Classification of Diseases, 10th Revision
[ICD-10] code N97.%) in the first or second
diagnostic position or by having an inpa-
tient encounter with an infertility diagnosis
in the first diagnostic position. An individ-
ual could be counted as a case of infertility
only once. The incident date was the date of
the first qualifying medical encounter. The
type of infertility (anovulation, tubal origin,
uterine origin, other, or unspecified) was
assigned according to the most specific type
that was diagnosed in any inpatient or out-
patient encounter record during the case’s
military service (Table 1). Anovulation was
considered the most specific type, followed
by tubal origin, uterine origin, other, and
unspecified.

For incidence calculations, person-time
was censored at the time of the first hys-
terectomy or permanent sterilization diag-
nosis, when the service member turned 50
years old, or at the time of the first infertility

diagnosis, whichever came first. Person-
time for prevalent cases and for women not
of childbearing potential was removed from
the study population. Incidence was calcu-
lated per 10,000 person-years (p-yrs).

To be counted as a prevalent case of
infertility, the woman of childbearing poten-
tial had to 1) be in active component military
service during the calendar year of interest,
2) qualify as an incident case of infertility in
the year of interest or any year prior (includ-
ing before 2013), and 3) have an inpatient or
outpatient encounter for any infertility type
in any diagnostic position during the year
of interest. The denominator for prevalence
calculations was the total number of women
of childbearing potential in active compo-
nent service during that year. Prevalence
rates were calculated per 10,000 persons.

The burden of medical encounters for
infertility was analyzed by calculating the
total number of inpatient and outpatient
encounters with a primary diagnosis of
infertility among all active component ser-
vice women (including both prevalent and
incident cases of infertility). The total num-
bers of individuals affected and the total
number of hospital bed days for infertility
were also calculated according to standard
MSMR burden methodology.*®

To assess the impact that fertility test-
ing may have had on incidence of diagnosed
infertility, the rate of fertility testing among
all active component women (not just
women of childbearing potential) was mea-
sured during the surveillance period. Fer-
tility testing was defined by the presence of
an inpatient or outpatient encounter with a
diagnosis of fertility testing (ICD-9: V26.21;

TABLE 1. ICD-9/ICD-10 codes for female infertility

ICD-9 ICD-10 Description
628.0 N97.0

628.2 N97.1 fibes)
628.3 D plantation)
628.1,628.4,628.8 N97.8

628.9 N97.9

ICD, International Classification of Diseases.

Infertility associated with anovulation
Infertility of tubal origin (block, occlusion, stenosis of fallopian

Infertility of uterine origin (congenital anomaly of uterus, nonim-
Infertility of other specified origin (pituitary-hypothalamic, cervi-

cal or vaginal, age-related, etc.)
Infertility of unspecified origin

Page 21



ICD-10: Z31.41) in any diagnostic position.
One test per person per day was counted.
The denominator was person-time for all
female active component service members
during the surveillance period.

Finally, incident infertility cases were
followed for up to 2 years to measure subse-
quent live birth deliveries. Live birth deliver-
ies were defined by having a hospitalization
with a live birth delivery-related diagno-
sis (ICD-9: V27* [excluding V271, V274,
V277] and ICD-10: Z37* [excluding Z371,
7374, and Z377]) in any diagnostic position.

RESULTS

Incidence

During the surveillance period, 8,744
active component women of childbearing
potential were diagnosed with infertility for
the first time. The crude overall incidence
was 79.3 per 10,000 p-yrs (Table 2). Infertil-
ity of unspecified origin was the most com-
monly diagnosed type (35.0 per 10,000
p-yrs), followed by other specified origin
(21.3 per 10,000 p-yrs), anovulation (14.0 per
10,000 p-yrs), tubal origin (7.8 per 10,000
p-yrs), and uterine origin (1.2 per 10,000
p-yrs). Annual incidence rates of diagnosed
infertility (of any origin) decreased by 25.3%
from 2013 through 2018 mainly because
of decreasing rates of infertility of unspeci-
fied origin (Figure 1). Incidence of diagno-
ses of infertility of other specified origins
increased between 2013 and 2017 and then
dropped in 2018.

Opverall rates of incident infertility diag-
noses were highest among women in their
30s and lowest among those in the young-
est (<20 years; 6.8 per 10,000 p-yrs) and old-
est (45-49 years; 19.1 per 10,000 p-yrs) age
groups (Table 2, Figure 2). Annual rates of any
infertility diagnosis decreased among service
women in all age groups during the surveil-
lance period; however, the smallest decrease
occurred among women less than 20 years
old (Figure 2). For most age groups, the inci-
dence of infertility diagnosis peaked in 2017.

Infertility due to unspecified origin was
the most frequently diagnosed type of infer-
tility among service women in all age groups,
and infertility of uterine origin was the least
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frequently diagnosed type (Figure 3). Other
specified origin was the next most frequently
diagnosed type, except among women in
their 20s, for whom the most frequently
diagnosed type was anovulation. Among
the other 3 types of infertility, anovulation
was the most common cause among women
under 40 years old. However, infertility due
to tubal and uterine origins was more com-
mon among women in their 30s and 40s
compared to women under 30 years old.

Overall incidence rates of infertility
diagnoses of any type were highest among
non-Hispanic black service members (95.0
per 10,000 p-yrs) compared to women in
other race/ethnicity groups (Table 2). Com-
pared to other racial/ethnicity groups, non-
Hispanic black women had the highest
rates of diagnoses of all types of infertility
(Figure 4).

Overall rates of incident infertility diag-
noses were highest among service women in
the Army (101.7 per 10,000 p-yrs) and lowest
among women in the Marine Corps (50.4 per
10,000 p-yrs) (Table 2). Senior enlisted ser-
vice women had higher incidence rates than
junior enlisted personnel, and senior officers
had higher rates than junior officers. Com-
pared to other occupations, service women
in healthcare occupations had the highest
incidence of diagnosed infertility (107.7 per
10,000 p-yrs), followed by pilots/air crew
(92.2 per 10,000 p-yrs). The rate of incident
infertility diagnoses among married service
women was nearly 6 times that of unmarried
service women and more than twice that of
those with “other” marital statuses.

Prevalence

The average annual prevalence of diag-
nosed female infertility of any type during
the surveillance period was 163 per 10,000
persons, or 1.6% (Figure 5). The annual prev-
alence of all types of diagnosed infertility
decreased during the surveillance period,
except for infertility of other specified origin,
which increased between 2013 and 2017.

Burden

There were 65,524 total medical
encounters and 120 hospital bed days for
female infertility during the surveillance
period (data not shown). Annual numbers

TABLE 2. Incidence of infertility by type
and demographic and military char-
acteristics, active component service
women of childbearing potential, U.S.
Armed Forces, 2013-2018

No. Rate?

Total 8,744 79.3
Type of infertility

Anovulation 1,546 14.0
Tubal origin® 862 7.8
Uterine origin® 130 1.2
Other specified origin 2,352 21.3
Unspecified origin 3,854 35.0
Age group (years)

<20 65 6.8
20-24 1,858 46.9
25-29 2,593 89.7
30-34 2,368 140.4
35-39 1,436 153.6
40-44 391 94.8
45-49 &3 19.1
Race/ethnicity

Non-Hispanic white 3,636 74.6

Non-Hispanic black 2,600 95.0

Hispanic 1,340 72.4
Asian/Pacific Islander 386 79.4
Other/unknown 782 73.2
Service

Army 3,711 101.7
Navy 2,168 66.3
Air Force 2,439 75.0
Marine Corps 426 50.4
Rank

Junior enlisted (E1-E4) 3,029 55.4
Senior enlisted (E5-E9) 3,451 96.7
Junior officer (01-03,

W01-W03) 1,501 100.4
Bt
Occupation

Combat-specific? 152 63.2
Motor transport 250 70.4
Pilot/air crew 154 92.2
Repair/engineering 1,539 66.4
Communications/

intelligence 2,943 84.1
Healthcare 2,169 107.7
Other/unknown 1,537 63.4
Marital status

Married 6,771 145.5
Unmarried 1,362 25.1
Other 611 65.7

2Rates per 10,000 person-years.

®Block, occlusion, or stenosis of the fallopian
tubes.

cStructural abnormality of the uterus or nonimplan-
tation (includes fibroids).

dInfantry/artillery/combat engineering/armor.
No., number.
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FIGURE 1. Annual incidence rates of female infertility diagnoses, active component service

women of childbearing potential, 2013-2018
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FIGURE 2. Annual incidence rates of female infertility diagnoses by age group, active compo-
nent service women of childbearing potential, 2013—-2018
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of medical encounters during which infer-
tility was reported as a primary (first-listed)
diagnoses and the numbers of individuals
affected by infertility remained relatively
stable during the period (Figure 6). How-
ever, the ratio of medical encounters to
individuals affected decreased from 2.9 in
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2013 to 2.7 in 2018. In 2018, there were
9,892 outpatient encounters for female
infertility, which represents 7.3% of all out-
patient encounters for conditions affect-
ing the genitourinary system among active
component service women in that year
(data not shown).'”

Fertility testing

During the surveillance period, annual
rates for female fertility testing increased
29.8%, from 62.2 per 10,000 p-yrs in 2013
to 80.7 per 10,000 p-yrs in 2018 (Figure 7).

Live births after infertility diagnosis

Of the 8,744 service women who were
diagnosed with infertility for the first time
during the surveillance period, 651 (7.5%)
had a hospitalization for a live birth within
1 year after the incident infertility diagnosis
(data not shown). In total, 1,808 (20.7%) had
a hospitalization for a live birth within 2
years after the incident infertility diagnosis.

EDITORIAL COMMENT

The findings of this report show that
the incidence of diagnosed female infertil-
ity among active component U.S. service
members between 2013 and 2018 was 79.3
per 10,000 p-yrs. The findings also show
that rates were highest among women in
their 30s and non-Hispanic black women.
The most common types of diagnoses
of infertility due to specific causes were
related to anovulation or of tubal ori-
gin. These results are broadly similar to
an earlier MSMR analysis of female infer-
tility during 2000-2012."* Findings from
the current analysis show that the overall
incidence of diagnosed female infertility
decreased between 2013 and 2018 despite
a concurrent increase in the rate of fertil-
ity testing. In addition, the average annual
prevalence of diagnosed female infertility
was 163 per 10,000, or 1.6%.

The prevalence of diagnosed infertil-
ity among service women from this report
(1.6%) is lower than the national self-
reported infertility prevalence (6.7%) and
much lower than the self-reported esti-
mate among active duty service members
in the 2018 SWAN study (37%). Diagnoses
of infertility in this report may underesti-
mate the true rate of infertility to the extent
that affected service women did not seek
care for infertility or sought care outside
of the Military Health System. In contrast,
the 2018 SWAN study’s survey of a non-
representative sample of active duty service
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FIGURE 3. Incidence rates of female infertility diagnoses by type and age group, active compo-

nent service women of childbearing potential, 2013—-2018
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women likely introduced selection bias in
favor of those who had negative experi-
ences related to fertility, which would over-
estimate the prevalence of infertility.

This report also showed that among
women diagnosed with incident infer-
tility, about one-fifth (20.7%) had a live
birth within 2 years following the diagno-
sis. Overall, about 50% of female infertility
cases in the U.S. are successfully treated."
Women with infertility related to ovulation
problems are most likely to benefit from
treatment. However, successful treatment
depends on several factors, including the
underlying cause of infertility, age, history
of prior pregnancies, and duration of infer-
tility problems. Women in active military
service may receive diagnostic services to
identify physical causes of infertility and
some medically necessary treatments (e.g.,
hormonal therapy, corrective surgery, or
antibiotics).”” However, TriCare only covers
non-coital reproductive therapies (e.g., arti-
ficial insemination or in vitro fertilization

FIGURE 4. Incidence of infertility by type and race/ethnicity, active component service women of childbearing potential, U.S. Armed Forces,
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[IVF]) for service members who lost their
natural reproductive abilities because of ill-
nesses or injuries related to active service.
Although TriCare does not cover IVF, there
are military treatment facilities that offer
low-cost IVF treatment through medical
training programs.

Between 2000 and 2012, the high-
est incidence of infertility among service
members was among women aged 30-34
years. However, during 2013-2018, the
highest incidence was among women aged
35-39 years, followed closely by women
aged 30-34 years. This shift was likely influ-
enced by the increasing rates of clinical
care seeking for infertility among women
delaying pregnancy until older ages. Simi-
lar to the previous report, infertility due to
anovulation was more common in younger
compared to older age groups, whereas
infertility with tubal or uterine origin
was more common in older compared to
younger age groups. These different dis-
tributions of diagnoses in relation to age
likely reflect the different pathophysiologic
mechanisms associated with various types
of infertility.

The finding that the overall incidence
of diagnosed infertility was higher among
non-Hispanic black service women is con-
sistent with surveillance data indicating a
relatively high incidence of risk factors for
infertility including STIs, PID, and uter-
ine fibroids among non-Hispanics blacks
compared to those in other race/ethnic-
ity groups.'**"** Overall incidence was also
higher among healthcare personnel and
pilots/air crew. Healthcare personnel may
be more likely to self-diagnose or seek
care, which could result in surveillance
bias. In contrast, there is some indication
that pilots and flight attendants may be at
higher risk for reproductive health con-
cerns because of cosmic ionizing radiation,
circadian rhythm disruption, and physical
job demands.” Finally, the finding of higher
incidence of diagnosed infertility among
married service women is likely influenced
by greater healthcare seeking for family
planning and even possibly the definition
of infertility itself, which the CDC defines
as 1 year of failed attempts for married or
cohabitating partners at getting pregnant.’

There are several limitations to
this analysis. As previously described,
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FIGURE 5. Prevalence of infertility by type, active component service women of childbearing

potential, U.S. Armed Forces, 2013-2018
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FIGURE 6. Numbers of medical encounters for infertility and numbers of individuals affected,

active component service women, 2013-2018
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diagnoses of infertility may underesti-
mate the true incidence and prevalence of
this condition. In addition, the percentage
of women who gave birth following inci-
dent infertility diagnoses is also likely an
underestimate because women who gave
birth after leaving military service are not

captured. Furthermore, the current anal-
ysis did not explicitly capture recurrent
pregnancy loss (ICD-9: 629.81, 646.3%;
ICD-10: N96, 026.2*), which could be con-
sidered a type of infertility. However, some
individuals diagnosed with recurrent preg-
nancy loss may have received a diagnosis
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FIGURE 7. Annual rates of fertility testing, active component service women, U.S. Armed Forc-
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of “unspecified infertility” and would have
been included in the current analysis.

Despite these limitations, this report
provides an update on the incidence and
prevalence of diagnosed infertility among
active component service women. In con-
trast to recent survey findings, this report
indicates that the incidence and prevalence
of diagnosed female infertility are low com-
pared to the self-reported prevalence in the
U.S. general population.
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