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Abstract

Purpose of Review. To review the literature on the social ecology of neurogenic lower urinary tract dysfunction through a
multi-level framework.

Recent Findings. Neurogenic lower urinary tract dysfunction is a complex collection of symptoms, which significantly
affects and is affected by various levels of the social experience across all levels, including individual, interpersonal,
community, and societal. Individual factors include the profound effects on both overall and bladder-specific QOL, the
significant psychosocial comorbidity, and the burden of unmet social needs. Interpersonal relationships—including
social, romantic and sexual, and caregiver—are complex and have unique considerations. In the community, experi-
ences in the workplace, schools, and healthcare settings, and interactions with public restrooms can be challenging for
those with NLUTD, and special considerations are often overlooked by more able-bodied people. Finally, the economic
burden and overall healthcare utilization of those with NLUTD is vast and likely greater than other non-neurogenic
bladder conditions.

Summary There is a growing body of literature on the social ecology of NLUTD, however the literature to date remains
sparce, and there is much room for further investigation. A better understanding of factors at each level may allow for better
overall understanding of the lived experience of those with NLUTD.

Keywords Neurogenic bladder - Neurogenic lower urinary tract dysfunction - Spinal cord injury - Social determinants of

health - Social ecology - Social-ecological framework

Introduction

Neurogenic lower urinary tract dysfunction (NLUTD)
describes a constellation of urinary symptoms and chronic
bladder conditions that result from neurologic conditions of
the central and peripheral nervous system, both acquired and
congenital. It refers to the “abnormal function of either the
bladder, bladder neck, and/or sphincters” related to a known
neurologic disorder [1e]. Healthcare providers often focus
on the urologic management of NLUTD, including catheteri-
zation, surgical interventions, pharmacologic therapy, or a
combination of all the above. However, living with NLUTD
has profound impacts on patient’s quality of life (QOL) and
psychosocial functioning. Additionally, social determinants/
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drivers of health (SDOH) and unmet social needs may dis-
proportionately impact people with NLUTD. Despite the
growing appreciation in healthcare that SDOH and other non-
medical factors may negatively impact health outcomes, there
remains a paucity of literature focusing on the psychological
and social experiences of people living with NLUTD. How-
ever, furthering our understanding of these factors will allow
for the most comprehensive and thoughtful medical care for
those living with NLUTD.

Therefore, the purpose of this review is to focus on
these non-medical aspects of NLUTD. We aim to examine
NLUTD through a multi-level social ecological framework,
to consider how sociocultural environment, individual
social needs, psychosocial burden, interpersonal relation-
ships, community context, and the healthcare system may
impact NLUTD and a person’s experience living this con-
dition. We will review the available literature on these mat-
ters to help better understand the social ecology of these
complex patients.
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Social Ecology of Noncancerous
Genitourinary Conditions

Social ecology broadly refers to relationships between
individual people and their environment. Social-ecological
frameworks are often used in healthcare to help understand
a health problem or condition across various levels, which
can then be used to identify potential areas for interven-
tion and/or prevention to improve health outcomes. These
levels include intrapersonal or individual factors (includ-
ing knowledge, attitudes, beliefs, biological factors, and
personal history), interpersonal factors (such as personal
relationships and social supports), community and institu-
tional factors (which includes the physical and social envi-
ronments in which people live, work, and learn—work-
places, schools, and neighborhoods), and finally societal
factors (including social/cultural norms, healthcare utiliza-
tion, economic burden, and social policies). [2e]

In the healthcare community, there is a growing appre-
ciation and interest in how social ecology helps us under-
stand disparities in healthcare and health outcomes of
chronic conditions, including noncancerous genitourinary
conditions and bladder health. A recent National Institute
of Diabetes and Digestive and Kidney Disease (NIDDK)
interdisciplinary workshop aimed to conceptualize the
“hidden burdens” of noncancerous genitourinary condi-
tions across all levels of social ecology, including both
upstream and downstream effects, which may vary across
the life course and interact with other sociodemographic
characteristics including gender and race or ethnicity [2e].
There is a small, but growing, body of literature consid-
ering some of these “burdens” and interactions between
social factors and various urologic conditions. Multiple
noncancerous genitourinary conditions and more severe
lower urinary tract symptoms (LUTS) have been associ-
ated with a greater number of unmet social needs in a
cumulative fashion [3]. Lower socioeconomic status and
food insecurity have both been associated with more
severe urgency urinary incontinence (UUI) [4, 5]. Like-
wise, overactive bladder (OAB) has been associated with
multiple individual unmet social needs, including hous-
ing insecurity/stability, food insecurity, utilities insecu-
rity, lack of transportation, skipping medical appoint-
ments, legal issues, interpersonal relationship stress,
toilet and plumbing insecurity, and poor social supports,
with interpersonal stress and violence specifically being
associated with OAB with UUI (OAB “wet”) as opposed
to OAB without UUI (OAB “dry”) [6]. Additionally, due
to workplace or school limitations on number and access
to toilets, OAB has been associated with decreased work
productivity, difficulty finding and keeping employment,
and difficulty concentrating in a work or school setting [7,
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8]. While these studies clearly suggest associations exist
between urinary conditions and LUTS and various lev-
els of SDOH, even this limited literature focuses mostly
on non-neurogenic bladder conditions. Therefore, there
is a need to continue to focus efforts on understanding
the social ecology of NLUTD. Herein, we will review the
social ecology of NLUTD, across the individual, interper-
sonal, community/institutional, and societal levels.

Social Ecology of Neurogenic Lower Urinary
Tract Dysfunction

Individual Factors—Knowledge, Attitudes/Beliefs,
Quality of Life, Psychosocial Burden, Personal
History, and Unmet Social Needs

Quality of Life

The impacts of NLUTD on overall individual QOL are sig-
nificant. Urinary function is among one of the top priorities
for functional recovery in the literature on spinal cord injury
(SCI) patients, such that when asked, SCI patients did not
have a preference between improvement in bladder function
versus obtaining the ability to walk following their injury [9,
10]. The ways in which NLUTD affects individual QOL can
be quite vast, as the morbidity experienced by the patient is
variable and includes LUTS (frequency, urgency, and noc-
turia), urinary incontinence and the need to use incontinence
products, urinary tract infections (UTIs), urologic manage-
ment strategies including the need for catheterization or
invasive surgical procedures, autonomic dysreflexia (AD),
and the long-term risk of renal dysfunction.

For people with NLUTD, both overall and bladder-
specific QOL are important considerations, however, each
can be difficult to define given the complexity inherent to
any neurologic condition. There are numerous question-
naires or patient-reported outcome assessment tools that
can be used for people with NLUTD to assess and track
QOL. A systematic review included 18 questionnaires that
have been validated for patients with NLUTD due to vari-
ous neurologic conditions, in both men and women [11].
The majority of questionnaires, however, are actually dis-
ease specific and therefore not broadly generalizable to any
person with NLUTD. Additionally, they mainly assess over-
all QOL, which is incredibly complex. Additionally, while
most measures include bladder-specific questions, they
may poorly assess bladder-specific QOL, because urinary
changes may or may not result in a change in overall QOL,
which is multifactorial. There are a few specific tools of
note. The Qualiveen is an older validated instrument which
has been well-studied and assesses QOL in SCI and multi-
ple sclerosis (MS) patients [12]. It comes in both long and
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short forms and is divided into 4 domains of QOL: bother
with limitations, frequency of limitations, fears, and feel-
ing. The Neurogenic Bladder Symptom Score (NBSS) is a
newer measure of both the symptoms and effects of NLUTD
[13]. While the questionnaire mainly focuses on quantifying
bladder symptoms, it also assessed bladder-specific QOL
with a single, easy-to-use question. There are a few oth-
ers, including Incontinence QOL (IQOL) instrument which
is not NLUTD-specific but has been validated in NLUTD
patients, specifically those with SCI and MS, and considers
the disease-specific QOL of incontinence in NLUTD. [14]

Just as there are limited validated tools for assessing QOL
in patients with NLUTD, there are limited studies assessing
NLUTD impacts on QOL. A systematic review looked at
14 studies assessing the impact of NLUTD or incontinence
from NLUTD on QOL [15]. Authors found, when compared
to controls, QOL was significantly worse in patients with
NLUTD from a variety of neurologic conditions. Domains
affected included mental health, socialization, and physical
functioning. The majority of these studies used generic QOL
measures not actually designed or validated for NLUTD,
which highlights the limitations in the existing literature
on the matter. One study included in this review assessed
the impact of health-related QOL domains (including pain,
independence, and well-being) on patient-reported urinary
symptoms in SCI patients [16]. Authors found a strong asso-
ciation between the two. People with increased pain reported
worse urinary symptoms, while conversely increased inde-
pendence and increased well-being is associated with less
urinary symptoms. Objective urinary symptoms, therefore,
may be differently perceived by different patients, and are
greatly dependent on other domains of QOL, and optimiz-
ing aspects of overall QOL actually may help to improve
bladder-specific QOL in those with NLUTD. Further under-
standing and assessments of the complexities of QOL, both
overall and bladder-specific, in patients with NLUTD can
help to improve the overall care for these patients.

Psychosocial Burden

The psychological distress and comorbidity associated
with chronic medical conditions, including urologic condi-
tions, are a growing area of interest. We have previously
reviewed the psychological comorbidity associated with
NLUTD at length and the opportunity for interdisciplinary
care for these complex patients [17¢]. Studies suggest that
patients with NLUTD experience increased psychosocial
distress, with increased social isolation and reductions in
self-esteem, which can lead to poorer rehabilitation and
long-term health outcomes due to poorer patient perceptions
of their own health [18]. There is also extensive overlap
with increased levels of anxiety (related to bladder symp-
toms—incontinence, lack of access to bathrooms when in

public, and fear of worsening symptoms) which leads to
increased social isolation, feelings of shame, loss of dig-
nity, and again, poorer self-esteem and confidence [19, 20].
The prevalence of major depression ranges in patients with
SCI from 10 to nearly 40% in the literature [21] and is often
comorbid with anxiety [22]. Depression has been associ-
ated with increased urinary symptom severity in patients
with NLUTD, a relationship that is likely multifactorial and
bidirectional. Increased psychosocial burden in patients
with NLUTD is associated with poor outcomes, including
increased hospitalization, [23] substance use disorders [24],
decreased functional status [25], decreased life expectancy
[26], and increase in all-cause mortality, including, specifi-
cally increased suicide rates. [27, 28]

Psychosocial burden likewise impacts coping in patients
with chronic conditions, including NLUTD. As stated previ-
ously, common coping includes social isolation, due to fear,
embarrassment, and worry that certain behaviors could actu-
ally intensify or worsen their urinary symptoms [29]. These
coping strategies actually increase depression, anxiety, and
negative self-perception, which in turn goes on to exacerbate
pain perception and even urinary symptoms, which becomes
a self-perceptualizing cycle. While there is limited data on
this type of “catastrophizing” in NLUTD, it is intuitive to
imagine this type of cyclical reinforcement that can occur
with negative self-talk and self-perception, which exacer-
bates psychological distress and urinary conditions. These
data suggest that supporting efforts towards psychosocial
screening and interventions for patients with NLUTD is crit-
ical in the comprehensive care for these complex patients.

Unmet Social Needs

Just as we are considering the multi-level social-ecological
framework of NLUTD, we can likewise understand social
drivers of health in a similar multi-level framework, which
is particularly useful when considering health system inter-
ventions to address healthcare disparities. While the term
SDOH tends to be used quite ubiquitously, strictly speaking
SDOH are a community’s underlying social and economic
conditions, a more upstream concept, whereas many inter-
ventions target the downstream social risk factors, which
are adverse social conditions associated with poor health
outcomes, or, even more specifically, unmet social needs,
which are the social risk factors self-identified as needs that
are pressing at the moment to an individual person or group
of people. In our own investigation of how unmet social
needs differentially affect those with NLUTD, we surveyed
a community-based sample of over 4000 adults in the USA,
of whom 302 (7%) self-identified as having NLUTD [30].
We found that those with NLUTD more often reported indi-
vidual unmet social needs including housing instability and
safety, food insecurity, lack of transportation, healthcare
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costs, needing child or elder care, legal issues, interpersonal
violence and stress, and home toilet and sanitation insecurity
as compared to people without NLUTD. These associations
remained true even on multivariable analysis when adjust-
ing for other sociodemographics (age, gender, race/ethnicity,
living community, educational attainment, employment, and
insurance). While this study is the first of its kind, it suggests
that people with NLUTD have unmet social needs spanning
multiple domains, which ultimately undoubtedly affect their
overall healthcare and their medical condition(s). Further
understanding the impact of these unmet needs on patients is
critical to help address the healthcare disparities and inequi-
ties in this vulnerable population.

While the individual level factors affecting those living
with NLUTD are important and interesting and tend to
be the best studied, the broader levels of social ecology,
which include the people and environment surrounding
individuals living with NLUTD, are equally as important
to consider. While the literature becomes more scarce, each
of the following levels has significant impact on and is
impacted by NLUTD and is important to consider when
understanding the overall experience of a person living
with this condition.

Interpersonal Factors—Relationships and Social
Supports

Interpersonal Relationships

For people living with NLUTD, interpersonal relationships
and social supports can be incredibly complex. As stated
above, often social relationships are affected by patients’
perceived embarrassment about catheters, incontinence, or
urinary symptoms, a perceived loss of control, and the need
to extensively plan social engagements around bathroom
access or bladder management [31]. This leads to social
isolation and disengagement. In fact, the less severe the uri-
nary dysfunction in a person with NLUTD, the less social
isolation and the more social engagement occurs [32]. While
limited, studies suggest that social engagement can improve
with good urologic management strategies and treatment of
NLUTD, such that patients with successful urologic inter-
ventions to increase autonomy have increased confidence,
independence, and reengagement in social activities and
social relationships. [33e].[34]

Sexual and Intimate Relationships

Sexual, intimate, and romantic relationships can also be
affected in NLUTD. There is, of course, concomitant sexual
dysfunction that occurs with NLTUD. But despite this, uro-
logic management strategies can also affect sexual function,
with the use of catheters and/or fear of incontinence during
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sexual activity, which again leads to avoidance of intimate
relationships, fear, embarrassment, and isolation, with the
perception that sexual partners will have a lack of under-
standing [33e]. It can be stressful for people with NLUTD
to date, with the fear of divulging urologic management or
sexual dysfunction in new relationships. Additionally, this
is an aspect of NLUTD that healthcare providers tend to
ignore, with studies showing patients desire more informa-
tion, discussion, and assistance on maintaining or starting
sexual relationships. [35]

Caregiver Relationships

In people with disabilities and chronic medical conditions,
including NLUTD, there is a special interpersonal relation-
ship to consider, which is the caregiver relationship. There
is the concept of “role changing” that occurs when consid-
ering people who have acquired NLTUD, such that family
and friends assume caregiver roles as the patient develops
new or worsening urinary symptoms requiring increasing
care, which in turn creates strain on the former relationship
[33e]. In a quantitative assessment of people with NLTUD
due to spina bifida, barriers to performing intermittent
catheterization included that they felt their caregivers had
negative feelings about the need to assist with catheteriza-
tion, and that this may hinder overall performance [36].
These perceptions can lead to feelings of shame, and sig-
nificantly change interpersonal relationships.

Community and Institutional Factors—Workplace,
School, Healthcare Settings, Neighborhood, Living
Community, and Restroom Infrastructure

Workplace

The traditional office workplace setting may be ill-equipped
to adapt to workers dealing with urinary symptoms, and espe-
cially NLTUD. Studies have demonstrated that increased uri-
nary symptoms, and particularly urinary incontinence, may
lead to decreased work productivity, greater loss of work time,
and increased medical-related absenteeism [37, 38]. Addition-
ally, a common barrier to restroom access in the workplace is
the concept of “gatekeepers,” which may be people (includ-
ing managers or supervisors) or time (restricted time to use
for bathroom breaks) [39, 40]. People with NLUTD require
frequent, unrestricted bathroom access and may additionally
benefit from private bathrooms due to need for catheterization
or even areas for storage of supplies. Finally, restroom infra-
structure with physical proximity of bathrooms certainly affects
job choice in these patients. Jobs without access to constant
and close restrooms (bus drivers, production lines, construction,
etc.) are just not suitable for those with NLUTD.
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School

Considering many neurologic conditions resulting in blad-
der dysfunction are congenital, NLUTD may impact chil-
dren’s school environment and educational needs. While
there is legislation that guarantees children with disabilities
negatively impacting their education must be supported or
accommodated through schooling, this can become quite
complex, as this type of legislation most often focuses on
learning disabilities. A child with NLUTD may have no clear
special educational needs but still may require accommoda-
tion for urologic management, including frequent bathroom
breaks, may need for assistance with catheterizations, and
may have time away for other medical sequelae—procedures
or UTlIs. In a survey of parents of children with NLUTD
conducted by the Mississippi Department of Education,
the most common accommodation parents felt that was
needed at school was unrestricted bathroom access, includ-
ing changing and cleaning when necessary, possibly private
restroom access with areas for supply storage, and/or acces-
sible restrooms [41]. Additional considerations noted for
children with chronic medical conditions being away from
home and their normal caregivers when at school is the need
for open communication, meaning parents being able to
readily communicate with the school/teacher/nurses and vice
versa. Finally, accommodations for breaks during testing,
unrestricted access to fluids, and just an overall awareness
of the conditions have also been identified as areas lacking
in conventional education settings.

Public Restroom Infrastructure

Workplace and school restrooms are, by definition, public
restrooms, and while there is limited information about those
with NLTUD accessing public restrooms, we know that peo-
ple with urinary symptoms often limit restroom use while at
work and/or public [42, 43]. There are barriers in terms of
lack of availability overall of wheelchair-accessible public
restrooms and stalls that provide enough space for someone
who needs to perform catheterization or needs caregiver
assistance [44]. There are rarely clean shelves or surfaces
to place supplies while in public restrooms. When trave-
ling to avoid these difficulties, people with NLUTD may
opt to place an indwelling catheter [45]. Aside from some
of the structural difficulties in public restroom infrastruc-
ture, there is a general lack of understanding which leads
to perceived or actual negative attitudes towards those with
NLUTD when using public restrooms [33]. The general,
able-bodied, public may be unfamiliar with catheterization
and not understand how using a handicap-accessible stall
may adversely affect someone with NLUTD when the appro-
priate accommodations are not available [44]. Additionally,
if there is no handicapped or larger stall available, people

with NLUTD may be forced to catheterize in the main bath-
room area, which is embarrassing and results in a complete
lack of privacy. Overall, public restroom infrastructure
is not designed to accommodate those with NLUTD and
undoubtedly contributes to negative experiences when in
public spaces, again contributing to the social isolation that
may accompany NLUTD.

Healthcare

The experiences of people with NLUTD even in healthcare
settings can be very formative and affect their willingness to
seek and continue with care. Patients with NLUTD, as they
often have other physical disabilities, can experience dif-
ficulties in medical office settings, such as wheelchair-inac-
cessible buildings, lack of equipment to assist with transfers,
difficulty with transportation to and from appointments, and
a lack of knowledge and sensitivity by office staff in dealing
with people with disabilities [46]. Likewise, patients with
NLUTD may exhibit avoidance behaviors when seeking
medical care for their urinary symptoms, due to fear, lack
of knowledge of treatment options, feeling their symptoms
are not severe enough to warrant medical care, and concerns
about healthcare costs. [47]

Societal Factors—Healthcare System and Economic
Burden

Healthcare Utilization and Economic Burden

The overall healthcare utilization and economic burden
of NLUTD are difficult to assess, as it encompasses many
aspects (work-up, pharmacologic, surgical, devices, hospi-
talizations, etc.) and the care is often long-term and requires
surveillance. Renal failure was historically the leading cause
of death among patients with NLUTD, although compli-
cations from NLUTD remain one of the leading causes of
hospitalization in those with SCI [48, 49]. One study using
United States Medicare claims database found that over a
one-year period, 40% of patients with NLUTD saw a urolo-
gist and 30% saw a neurologist, with an average number of
15 office visits per year [SOe]. Additionally, 33% of patients
were hospitalized at least once during the year, most often
for UTTs, 23% had at least one visit to an emergency room,
and 15% lived in a nursing home. Utilization was the highest
among those with NLUTD due to SCI. While there has not
been a direct comparison between the healthcare utilization
due to idiopathic OAB and NLUTD, the high rate of comor-
bid conditions, complications of treatment, and need for spe-
cialist consultation in NLUTD can lead us to hypothesize
that the healthcare utilization of NLUTD would be greater
than the estimated $82.6 billion spent on the diagnosis and
treatment of OAB in 2020. [51]
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As stated above, UTIs are the most common reason for
admission and emergency room visits among those with
NLUTD and therefore contribute significantly to the over-
all healthcare burden. In the above study from the Medi-
care claims database, 21% of all hospitalizations over the
1-year study period were due to lower UTIs, with 8% of
these resulting in sepsis [50e]. Likewise, due to the abnor-
mal bladder function that defines NLUTD, the progression
of lower UTTIs to upper tract involvement is a special concern
and means a much higher hospitalization rate than the aver-
age person without NLUTD, which is evidenced by the 46%
of patients with upper tract infections requiring hospitaliza-
tion in this study. [50e]

Another significant aspect of healthcare costs is equipment,
the costliest of which is single-use catheters. In the USA, reim-
bursement for single-use catheters ranges from 2 to $8 and
depends on design [45]. The financial burden for single-use
catheters for an individual may be significant and may not
be completely covered by an individual’s insurance. An esti-
mated 56% of those in the USA with NLUTD report reusing
their catheters, which, although likely mostly safe, could also
increase the risk of UTIs or other sequelae.

Health Insurance

Insurance status is also something that can greatly affect
the care and experiences of those with NLUTD. In our own
previously described study of unmet social needs in those
with NLUTD, we found that people with NLUTD were more
likely to use Medicaid or Medicare over private insurance,
as opposed to those without NLUTD [30]. Insurance status
has also been found to affect the urologic management of
NLUTD. Patients with NLUTD due to SCI who are publicly
insured are more likely to be treated with indwelling cath-
eters or be spontaneously voiding as opposed to intermit-
tent catheterization and are less likely to be on any urologic
medications, as compared to those who are privately insured
[52]. Insurance status did not appear to be associated with
differences in urologic symptom severity, however. While
the relationships here are likely multifactorial and complex,
due to patient preferences, care access, and other SDOH, it
highlights the role the overall healthcare system may plan in
urologic management for these patients.

Conclusions

Neurogenic lower urinary tract dysfunction is a complex col-
lection of urinary sequelae in people with neurologic condi-
tions. The experience of living with NLUTD is affected by
and affects all levels of social ecology, including the indi-
vidual, interpersonal, community, and societal. The literature
examined herein remains quite limited. We highlight the need
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for continued understanding of the overall social ecology of
NLUTD, with the goals of improving urologic and overall
care, QOL, and social and societal functioning.
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