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Abstract

Background: Genitourinary infections, including those associated with the

urinary tract (urinary tract infection [UTI]) and vulvovaginal region, are

common in women, affecting approximately one‐third of biological females. A

growing female military workforce necessitates consideration of their

genitourinary health risks and needs to support and enhance their

occupational health, safety, and performance.

Method: The pelvic health of active‐duty servicewomen in the Australian

Defense Force (ADF) was explored using an online cross‐sectional survey. For
the purposes of this study, only data related to genitourinary infections were

extracted. The data were descriptively analysed to provide estimates of period

prevalence rates. Risk factors and prevention and management strategies

utilized were identified and described.

Results: Of the 491 servicewomen who provided survey responses, 41% (95%

confidence interval [CI]: 37%–46%) reported experiencing at least one UTI and

32% (95% CI: 28%–36%) reported experiencing regular symptoms of

vulvovaginal irritation during their last period of active‐duty service. Service

arm, length of service, and history of participation in field activities or

deployment were not substantially associated with prevalence estimates.

Medical assessment was the most common diagnostic strategy for UTI and

antibiotics were the most common management strategy.
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Conclusion: Genitourinary infections are common in female ADF personnel

and may impact on occupational health and performance. Therefore,

organization‐wide prevention and management approaches may be an

important strategy for reducing the impact on personnel, their units and

mission objectives, by reducing working days lost, utilization of health services

and minimizing risks in more austere military environments.

KEYWORD S

management, military, urinary tract infection, vulvovaginal infection

1 | INTRODUCTION

In the general population, genitourinary infections are
common and more prevalent in females than males.1

Urinary tract infections (UTI) occur in over one‐third of
adult women,2,3 and vulvovaginal infections, such as
bacterial vaginosis, have an estimated prevalence of
23%–29%.4 Increased susceptibility to genitourinary tract
irritation and infection in females, when compared to
males, is likely attributable to anatomical differences, such
as the close proximity of the anus to the urethra and vulva,
and short urethral length,5 which make it easier for bacteria
to infiltrate and multiply within these regions.

Consistent with general population statistics, genito-
urinary infections are common in female military
personnel6 and can impact on work performance and
medical resource use.7,8 Over a 14‐year surveillance
period (2000–2013), 30.4% of active duty female military
personnel in the U.S. Armed Forces were reported to
have had at least one UTI resulting in a medical
encounter, compared with 3.5% of male personnel.8

Recurrent UTIs were also more common in female
personnel (12.5% females, 0.5% males),8 with a history of
UTI identified as a key risk factor for further diagnoses,
particularly in deployed environments.9,10 Moreover, in
the U.S. Armed Forces UTIs were associated with a loss
of 4981 work days/year and 2240 hospital bed days/year
between 2000 and 2013.8 Similarly, period prevalence of
vulvovaginal infection whilst deployed was found to be
30.1% in a sample of active servicewomen in the U.S.
Navy and Army.10 An estimated incidence rate of 35.1
cases/1000 person‐years was calculated for vulvovaginal
infections during a 6‐year surveillance period
(2008–2013) of medical encounters in deployed U.S.
servicewomen serving in Asia.11 However, these rates of
genitourinary infections may be underestimated given
that many servicewomen self‐manage or do not report
genitourinary symptoms.9,10,12

Given the high prevalence of genitourinary infections
in female military personnel, the ability to prevent and

manage symptoms and infections within occupational
settings, particularly austere deployed settings, is impor-
tant. Environmental (e.g., sanitation, climate), equip-
ment (e.g., uniform fabric and design) and organizational
(e.g., leadership, access to predeployment education)
factors have all been identified to influence the behaviors
servicewomen engage in to manage their genitourinary
health, with the majority of studies focused on deployed
settings.10,12–14

Whilst genitourinary infections have been shown to
be common in servicewomen, most studies have been
limited to the U.S. Armed Forces and as noted above,
have strongly focused on the prevalence and experiences
of servicewomen during deployment. Addressing the
resulting gaps in knowledge, the aim of this study was to
determine the prevalence, risk factors, and prevention
and management approaches for genitourinary infections
in women serving in the Australian Defense Force
(ADF), being the Royal Australian Navy, Australian
Army, and Royal Australian Air Force.

2 | METHOD

UTI and vulvovaginal irritation (VVI) were explored in
this study as part of a large cross‐sectional online survey
exploring the pelvic health of female ADF personnel. An
online survey was chosen because it was efficient and
cost‐effective to deliver to servicewomen regardless of
where they were stationed or located on separating from
the ADF. Ethics approvals for the study were received
from the Human Research Ethics Committees of the
Departments of Defense and Veterans’ Affairs (099‐19),
Charles Sturt University (H19271), and Bond University
(TCO1733).

Biological females (sex assigned at birth) aged 18
years and over who had actively served for at least 6
months in the ADF were eligible to participate in the
survey. To promote safe and private access to informa-
tion about the survey, as well as maintain respondent
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anonymity and minimize risks of coercion to participate,
a combination of print (ADF newspapers) and targeted
social media advertisements (Facebook) were utilized for
recruitment. Advertisements provided an online link to
the participant information sheet on the survey landing
page, with understanding and consent indicated by
survey commencement. Survey data were collected
between October 2019 and June 2020.

Due to the breadth of pelvic health issues to be
explored within the study, the specific occupational
context of the participants, and the research aims, a
custom‐made survey was developed by the research team
(refer to O'Shea et al.,15 for details regarding survey
development). Whilst the full survey covered topics such
as bladder and bowel health, reproductive health, pelvic
pain and injury, as well as pelvic health risk factors, only
the demographic data and findings related to UTI and
VVI are reported here. In addition, data related to
vulvovaginal symptoms, rather than infection, were
collected in the survey as it has been reported that
female military personnel can be reluctant to seek
medical assessment, tend to self‐manage symptoms,
and may never have confirmation of vaginal infection.6,12

The descriptive analyses conducted to estimate and
explore the survey response rate and demographic
characteristics of respondents have been previously
reported.15 Data analysis for this report was focused
primarily on determining measures of frequency and 95%
confidence intervals (CI) for participant responses to
relevant survey questions, descriptive analysis of re-
ported symptoms and approaches to diagnosis and
management of UTI.16 Content analysis was utilized to
explore text‐based responses to questions regarding UTI
and work performance.17

3 | RESULTS

A total of 491 out of 987 (49.7%) survey responses were
available for the data analysis; the remaining 496 survey
responses were incomplete and therefore removed. It was
impossible to accurately determine the survey response
rate, as there was no way of determining the proportion
of the underlying population reached by survey advertis-
ing. Therefore, the representativeness of the cohort of
servicewomen who participated in the survey was
thoroughly explored against data available from the
Australian Defense Census 201918 and Women in the
ADF 2017–2018 report.19 Respondents were found to be
well matched to the underlying population, with full
details regarding sample representativeness previously
reported.15 Additional demographic details of the survey
cohort demonstrate that respondents had a wide range of

Service experience, were of varied ranks, and had actively
participated in field and deployment opportunities
(Table 1).

Within the survey 41% of respondents (n= 202/491,
95% CI: 37%–46%) reported having at least one UTI
during their most recent period of active‐duty service. Of
those that had experienced a UTI, the majority (n= 166/
202, 82%, 95% CI: 76%–87%) reported between 1 and 3

TABLE 1 Demographic data for respondents, as an entire
cohort and by current service status.15

Participant
attributes

All
respondents
(n= 491)

Service status

Active
duty
(n= 299)

Veteran
(n= 192)

Mean (range) age
(years)

42 (19–78) 38 (19–63) 48 (20–78)

Service arm

Navy 105 (22%) 62 (21%) 43 (22%)

Army 258 (53%) 144 (48%) 114 (59%)

Air Force 126 (26%) 91 (30%) 35 (18%)

Service years

<10 years 191 (39%) 94 (31%) 97 (51%)

10–19 years 167 (34%) 112 (38%) 55 (29%)

>20 years 133 (27%) 93 (31%) 40 (21%)

Rank

Commissioned
officer

172 (35%) 138 (46%) 34 (18%)

NCO/WOa 167 (34%) 98 (33%) 69 (36%)

Other rank 142 (29%) 59 (20%) 83 (43%)

Cadet/trainee/
recruit

10 (2%) 4 (1%) 6 (3%)

Participated in
field activities

397 (81%) 241 (81%) 156 (81%)

Experienced
deployment

342 (70%) 236 (79%) 106 (55%)

Other attributes (during service)

Nulliparous 114 (23%) 78 (26%) 36 (19%)

Regular back/
hip pain

315 (64%) 192 (64%) 123 (64%)

Overweight/
obese

122 (25%) 79 (26%) 43 (22%)

Regular
antibiotic
use

59 (12%) 19 (6%) 40 (21%)

Smoker 61 (12%) 26 (9%) 35 (18%)

aNCO/WO: Non‐commissioned officer/warrant officer.
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UTI per year, and a smaller proportion reported more
frequent episodes of UTI annually (4–12 episodes/year,
n= 30, 15%, 95% CI: 11%–20%; >12 episodes/year, n= 6,
3%, 95% CI: 1%–6%). Symptoms of VVI such as itching,
burning, discharge, dryness or odor were also regularly
experienced by 32% (n= 157/491, 95% CI: 28%–36%) of
respondents.

Figure 1 demonstrates the period prevalence rates of
UTI and VVI in this cohort of Australian servicewomen
during their most recent period of active‐duty service,
according to their Service arm, length of service, service
and employment status, as well as whether they had
previously participated in field activities and deployment.
The figure demonstrates a similar pattern of prevalence
of UTI and VVI across demographic categories.

Among female military personnel reporting UTI during
their most recent period of military service, the majority
(n=169/200, 84.5%, 95% CI: 79%–89%) indicated that their
first UTI occurred during service. Over 40% of women
(n=81/187, 95% CI: 36%–50%) reported that they experi-
enced their first UTI over 20 years ago, 34% reported time
since initial onset was less than 10 years, and 22% that initial
onset occurred 10–19 years ago.

Nearly half the respondents who experienced UTIs
during active‐duty service also experienced regular vulvova-
ginal symptoms (n=97/202, 48%, 95% CI: 41%–55%),
compared with only 27% (n=60/222, 95% CI: 21%–33%) of
women who did not report UTIs. Respondents who smoked
were more likely to report a history of UTI (n=38/61, 62%,
95% CI: 50%–73%) than nonsmokers (n=133/289, 46%, 95%
CI: 40%–52%). Over two thirds of regular antibiotic users
(n=40/59, 68%, 95% CI: 55%–78%) had a history of UTI
compared to non‐regular antibiotic users (n=162/365, 44%,

95% CI: 39%–50%), and one in two women (n=160/314,
51%, 95% CI: 45%–56%) with regular back/hip pain reported
a history of UTI compared with one‐third of those without
pain (n=12/38, 32%, 95% CI: 19%–47%). No variations in
UTI period prevalence rates were seen across categories of
other variables such as age, weight status, menstrual pattern,
and parity.

Regarding VVI, smokers were more likely to report
symptoms (n= 33/61, 54%, 95% CI: 42%–66%) than
nonsmokers (n= 110/290, 38%, 95% CI: 33%–44%), as
were regular antibiotic users (n= 41/59, 70%, 95% CI:
57%–80%) when compared to those who were not
(n= 116/432, 27%, 95% CI: 23%–31%). A substantial
proportion of respondents with regular back/hip pain
had experienced VVI (n= 137/315, 44%, 95% CI:
38%–49%), compared with only 11% (n= 20/176, 95%
CI: 7%–17%) of those without or not reporting pain.
Similar to UTI, respondent age, field activity, deployment
history, and weight status were not observed to influence
the period prevalence of regular VVI.

Medical assessment was the most commonly reported
approach to diagnosis of UTI (n= 147/202, 73%), but self‐
testing kits were also used by a small number of women
(n= 15/202, 7%). Antibiotics were the most common
management strategy for UTI (n= 132/202, 65%), with
Figure 2 showing all the UTI prevention and manage-
ment strategies stated by respondents. Similar data for
VVI were not available from the survey.

The influence of the ADF work environment and
occupational roles on the ability of servicewomen to
manage UTI was explored within the cohort. Small
numbers of servicewomen reported that their work in the
ADF had no impact on their ability to manage UTI

FIGURE 1 Period‐prevalence of UTI and VVI during most recent period of active‐duty service (various demographic features). UTI,
urinary tract infection; VVI, vulvovaginal irritation.
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(n= 27/202, 13.4%). Encouragement to take sick leave
(n= 9, 4.5%), good self‐management knowledge (n= 6,
3%), flexible work arrangements (n= 3, 1.5%), and good
access to medical care (n= 3, 1.5%) facilitated the ability
of some servicewomen to manage UTI at work. In
contrast, reduced access to medical treatment (n= 37,
18.3%), toilets (n= 27, 13.4%), and sanitation (n= 20,
9.9%), particularly in the field or whilst deployed
challenged servicewomen's ability to manage a UTI. A
small number of servicewomen (n= 5, 2.5%) also high-
lighted reduced access to female bathroom facilities
regardless of work environment. Other general barriers
to UTI management at work included the demands of the
occupational role (e.g., time/availability of other staff,
n= 15, 7.4%), limited understanding within the work-
place of female toileting needs (n= 6, 3%), stigma/
speculation associated with UTI (n= 4, 2%), inability/
discouragement to take sick leave (n= 4, 2%), uniform
requirements (e.g., tight fitting, heavy fabrics, n= 4, 2%),
attitude of getting on with duties despite symptoms
(n= 3, 1.5%), inability to maintain hydration (n= 3,
1.5%), and associated work stress (n= 3, 1.5%). Similar
data were not available from the survey regarding factors
influencing management of VVI.

4 | DISCUSSION

This study is the first to explore the prevalence, possible risk
factors, and impacts of genitourinary infections in a cohort of
Australian servicewomen. The prevalence rates of UTI and
VVI reported in this study are slightly higher than those
reported for the general population3,4 and by the U.S. Armed

Forces for UTI (41% ADF vs. 30.4% U.S. Armed Forces).8

However, variations were expected due to differences in the
methods and contexts of data collection in each of these
studies. Compared with the self‐reported data in this study,
lower prevalence rates were found when medical encounter
surveillance data was used in the U.S. military study,8 which
would be expected given that not all servicewomen will
choose to seek or have had access to medical care in some
contexts.6,9,10,14,20 In addition, previous studies have also
focused on prevalence in defined time periods, such as
periods of deployment.21 Regardless, the available evidence
consistently highlights that genitourinary infections are
common in servicewomen, affecting at least one‐third during
active‐duty service, thus warranting consideration of preven-
tion and management strategies. Furthermore, the require-
ment for ongoing care and management must be considered
for these personnel on leaving the military and re‐entering
the community as veterans.

Other than being biologically female, the general risk
factors previously identified in the literature for genito-
urinary infections include previous genitourinary infection,
sexual intercourse, use of condoms/spermicide, compro-
mised immune status, genetic predisposition, trauma,
diabetes, and obesity.5,10 Within military occupations, field
and operational environments have been postulated to
increase the risks for servicewomen.7,10,12,20,21 The findings
of this study support previous genitourinary tract infection as
a risk factor for future infections. However, no relationship
appeared to be evident between participation in field
activities or history of deployment and genitourinary
infection in this study, despite both being associated with
more challenging environmental conditions. Similarly,
surveillance data from the U.S. Armed Forces found rates

FIGURE 2 UTI prevention and management strategies: listed percentages for servicewomen who reported UTI during active‐duty
service. UTI, urinary tract infection.
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of UTI were 26%–55% higher in nondeployed women over a
6‐year surveillance period.9 These findings challenge the
notion that genitourinary infections are only of concern for
servicewomen when they participate in field exercises or are
on operations, or that these military environments (being
field and deployment) are the main risk factor for these
infections in servicewomen.

However, the austere nature of field and deployed
settings do represent challenging environments for
servicewomen to maintain and manage their genito-
urinary health.10,12,20,21 The ability to maintain hygiene
with limited facilities and poor sanitation, harsh envir-
onmental conditions, high levels of physical and
psychological stress, and organizational factors, such as
access to medical services and predeployment education,
have all been hypothesized to increase the risks of
genitourinary infections during deployment for service-
women.7,10,12,20,21 The findings of this survey of ADF
personnel corroborate the experiences of other service-
women, that specific operational settings present addi-
tional challenges for maintaining and managing genito-
urinary health. Despite these challenges, previous
genitourinary infection in nondeployed settings still
appears to be a primary risk factor for infection during
deployment, with over half the U.S. servicewomen
diagnosed with a UTI while deployed (from 2008 to
2013) having had at least one medical encounter for UTI
before deployment, and 29% having recurrent UTIs in the
nondeployed setting.9 These findings suggest that pre-
vention and management of female genitourinary infec-
tions in the nondeployed setting may be an important
strategy for minimizing the risks during more exigent
military environments.

Australian servicewomen identified a range of factors
affecting their ability to maintain and manage their
genitourinary health at work. Organizational factors have
the capacity to be both facilitators and barriers to genito-
urinary health management for servicewomen. Knowledge
of female pelvic health needs, access to appropriate health
services, as well as flexible work and leave arrangements
were identified as being valued to support management of
genitourinary health issues, whereas specific features of
occupational roles, availability of covering staff, limited time
and stigma were all reported to be barriers. Similar themes
have been reported in studies of deployed female personnel
in the U.S. Armed Forces, particularly features of organiza-
tional culture that may influence servicewomen's trust and
their subsequent health care behaviors.12

Investing in organizational approaches for the pre-
vention and effective management of genitourinary
infections in servicewomen may help to reduce the
burden of these conditions on women and military
health services,22 and enhance occupational readiness

and performance in a wide variety of military settings. A
predeployment women's health education program was
found to be well‐accepted and effective at reducing
diagnoses of genitourinary infections,22 and self‐
diagnosis and management kits have been reported to
be a discreet, efficient, and user‐friendly option for
diagnosis and early management of UTI in deployed
settings.23 Additional education and training of military
medics,14 commanding officers,21 and servicewomen7

regarding common female genitourinary health issues
and management has also been recommended to
promote a culture of understanding and access to timely
and relevant support. Equitable access across the Defense
organization and sustainable approaches to education,
training, and resources also need to be considered and
evaluated.22 However, this study did not collect specific
data on Australian servicewomen's knowledge of genito-
urinary health and their access to, or understanding of,
available management options within the ADF.

A consistent, system‐wide military health approach to
the prevention and management of servicewomen's
health issues, such as genitourinary health, may be
beneficial within the ADF. Medical assessment processes
regarding genitourinary health (i.e., urine testing)
already exist to inform recruitment of female candi-
dates,24 suggesting that prior genitourinary health history
is considered when determining medical fitness for
service. However, in the experience of one of the authors
(NG), no specific or standardized genitourinary health
screening process is outlined at periodic, predeployment,
or separation health assessments. Therefore, discussion
about these issues is most likely to occur if they are
disclosed by the member or happened to be identified in
an audit of the medical file. Given the high prevalence of
genitourinary symptoms in female personnel, and the
threat these conditions may pose to occupational health
and performance, if no standardized screening proce-
dures exist, their inclusion in routine health assessments
could be an initial starting point for prevention and
management.

Smoking history, regular antibiotic use, and frequent
back/hip pain were attributes of ADF servicewomen in
this study associated with genitourinary infection.
Smoking and regular antibiotic use may influence
immune status and vulvovaginal flora, which in turn
may increase susceptibility to infection.1,5 A higher
proportion of women who identified as veterans at the
time of survey and who experienced genitourinary
infections, also reported being smokers and regular
antibiotic users during their last period of active‐duty
service. These findings are likely to demonstrate histori-
cal societal shifts in knowledge and behaviors around
smoking25 and antibiotic use,26,27 but may also support a

6 | O'SHEA ET AL.
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relationship between these behaviors and risk of genito-
urinary infection.1,28 However, findings related to smok-
ing history and antibiotic use need to be interpreted with
caution given the small number of survey respondents,
the proportion of those respondents identifying as
smokers and antibiotic users, and recall bias. In addition,
regular antibiotic use may also be related to treatment for
recurrent genitourinary infections.1 Regular back/hip
pain were common symptoms for female servicewomen
during active‐duty service.15 It is unclear whether pain is
a risk factor for genitourinary infection or whether it is a
resultant symptom. Due to the broad scope of the pelvic
health survey, the nature of these relationships cannot be
determined, but warrant further investigation.

The current study provides useful insights into the
prevalence, possible risk factors, and approaches to manage-
ment of genitourinary infections in a cohort of Australian
servicewomen. However, it is important to acknowledge the
potential impact of cross‐sectional survey design, use of self‐
reported symptom data, and recall bias on the findings.15

The pelvic health survey was also broad and not focused
specifically on genitourinary symptoms; therefore, limiting
the ability to provide specific prevalence data related to
single and recurrent episodes of genitourinary infection,
more precise risk factor analysis, and greater exploration of
VVI. The length and breadth of the survey may have further
contributed to nonresponse bias, given data from a
substantial number of incomplete surveys needed to be
excluded. Finally, a nonprobability sampling approach may
limit the generalizability of the findings to the broader
population of Australian servicewomen, particularly as,
based on estimates that there were 48 000 Australian
servicewomen and female veterans at the time of the
survey,18,29 it was determined that approximately 1% of this
underlying population participated in the survey.

5 | CONCLUSION

Genitourinary symptoms and infections are likely to be
common in female ADF personnel, affecting over one‐
third of survey respondents in this study during active‐
duty service. These findings are consistent with data
from the U.S. Armed Forces. Whilst Service arm, service
status, and history of participation in field activities or
deployment were not found to be associated with the
prevalence of genitourinary symptoms in this cohort, a
prior history of genitourinary infection is a notable risk
factor. Therefore, to further optimize the occupational
health and performance of ADF servicewomen and their
retention, prevention and management of female genito-
urinary health issues in the nondeployed setting may be
an important strategy, potentially reducing working days

lost and minimizing the risks when in more austere
military environments.
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