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Abstract
Study Design Descriptive study
Objectives Urinary tract infections (UTIs) are one of the most frequent types of infections following spinal cord injury
(SCI). Here we assess the relationship between frequency of UTIs and activity level/overall quality of life (QOL) measures,
determine the frequency of temporally associated conditions associated with UTI and identify factors associated with
frequent UTIs.
Setting Canada
Methods The Spinal Cord Injury Community Survey was developed to assess major dimensions of community living
and health outcomes in persons with chronic SCI in Canada. Participants were stratified by self-reported UTI frequency.
The relationship between UTI frequency and QOL, health resource utilization, and temporally associated conditions were
assessed. Results were analysed with cross tabulations, χ2 tests, and ordinal logistic regression.
Results Overall 73.5% of participants experienced at least one self-reported UTI since the time of injury (mean 18.5 years).
Overall QOL was worse with increasing frequency of these events. Those with frequent self-reported UTIs had twice as
many hospitalizations and doctors’ visits and were limited in financial, vocational and leisure situations, physical health and
ability to manage self-care as compared with those with no UTIs. Self-reported UTIs were associated with higher incidence
of temporally associated conditions including bowel incontinence, constipation, spasticity, and autonomic dysreflexia.
Individuals who were younger and female were more likely to have frequent UTIs and those with constipation and
autonomic dysreflexia had worse QOL.
Conclusions Higher frequency self-reported UTIs is related to poor QOL of individuals with long-term SCI. These findings
will be incorporated into SCI UTI surveillance and management guidelines.

Introduction

There has been increasing global awareness of the con-
sequences of living with spinal cord injury (SCI). The World
Health Organization (WHO) found SCI to be a “devastating
condition” associated with consequences that “at worst lead
to premature death and at best lead to social isolation”
(http://www.who.int/mediacentre/factsheets/fs384/en/).
Urinary tract infections (UTIs) are regarded as the most
frequent urologic complication following traumatic SCI
[1, 2]. They are experienced by 90% of this population in
their lifetime (http://www.who.int/mediacentre/factsheets/
fs384/en/). Their frequency and consequences also lead to
a significant cost to the healthcare system [3, 4]; in the US ~
$4 billion dollars from 2006 to 2015 [5].
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Typical symptoms of a lower urinary tract infection
include dysuria, frequency and urgency. Patients with SCI
and active UTIs who are sensate may exhibit these symp-
toms; whereas those who lack sensory cues from the blad-
der may have atypical symptoms (i.e., spasticity, autonomic
dysreflexia (AD), fever, or renal impairment) [6].

Several pathophysiologic mechanisms are proposed for
UTI development in the SCI population including urinary
stasis due to neurogenic bladder, which in turn promotes
bacterial colonization and impairs the phagocytic ability
of epithelial cells that line the urinary bladder [7].
Other factors include recent antibiotic use, hospitalization
during the last year, prior UTI history, invasive proce-
dures without antibiotic prophylaxis, cervical injury, and
chronic catheterization [1, 8]. There are also inherent
immunologic alterations in the bladder after SCI [9].
Importantly, UTI in SCI can lead to pyelonephritis and
urosepsis or other temporally associated conditions
including bowel incontinence, constipation, spasticity,
and AD [10]. The latter is known to contribute to further
morbidity, has an associated risk of mortality [11] and can
sometimes be unrecognized in the ER setting upon first
presentation for these individuals [12].

Furthermore, clinicians who are unfamiliar with SCI
pathophysiology may diagnose a UTI on the basis of a
positive urine culture or urinalysis due to colonization in an
SCI patient with atypical presentation, when in fact their
symptoms may be reflective of a different pathology such as
pneumonia or decubitus ulcer cellulitis. This can lead to
misdiagnosis, overuse of antibiotics, bacterial resistance,
poor antibiotic stewardship, and considerable expense to the
healthcare systems.

Recently the WHO has acknowledged the challenges in
conducting SCI research and they have called for national
agencies to provide accurate information to be gathered in
this small population (http://www.who.int/mediacentre/fa
ctsheets/fs384/en/). In this regard, the Spinal Cord Injury
Community Survey (SCISC) was developed with the goal
to portray the life situation of people with SCI living in the
community [13].

This study is the first report from the SCISC dataset
addressing self-reported UTIs in an SCI population dataset.
Our objective was to use this survey data to examine the
influence of UTIs on the daily living of individuals with SCI
in Canada. Specifically we aimed to: (1) assess impact of
UTI based on self-report on activity level/quality of life
(QOL) measures; (2) determine the frequency of temporally
associated conditions associated with UTI and their rela-
tionship to QOL; and (3) identify demographic and injury
factors associated with frequent reporting of UTIs. This
information will aid us in creating surveillance and man-
agement guidelines for individuals with SCI and UTIs
which are self-reported.

Methods

Hypothesis and outcomes measured

We hypothesize that individuals who reported a higher
incidence of UTIs have proportionally worse QOL mea-
sures. The primary outcome evaluated in this study is the
relationship between UTI frequency based on self-report
and activity level/QOL measures. We also evaluated tem-
porally associated conditions and their frequency related to
the frequency of self-reported UTIs and QOL measures and
relationships between frequency of UTI based on self-
reported frequency and a healthcare system usage.

SCI Community Survey

The SCI Community Survey includes Canadian men and
women with SCI living in the community for at least 1 year
after being discharged from a hospital or rehabilitation
facility post injury. These data are considered important as
they are the first survey documenting the experiences of a
large group of individuals living with SCI in the community
setting (n= 1549). It is also among the first internationally
to obtain a comprehensive understanding of major aspects
of their lives [13]. Individuals were eligible if they had an
SCI, were 18 years of age or older, and could speak English
or French. The survey collected self-reported data on
several domains including demographic, the SCI health
questionnaire (UTI symptoms are one of 11 collected) [14],
SCI related needs measure, community participation,
healthcare utilization (Canadian Community Health Survey)
[15], and overall heath rating. QOL was assessed with the
widely-used LiSAT-11 [13] and SF-12 questionnaires [16].

Participant recruitment and data collection

Participants first reviewed and electronically signed their
informed consent after which they received email confirma-
tion with a link to the survey. This dataset has been used for
research previously, and has been described in a prior pub-
lication [13, 17]. All SCISC data were collected via an online
site (the Mustel Group (http://www.mustelgroup.com), a
market research organization with experience conducting only
surveys) using measures previously developed [13, 16, 17].
Data were acquired between May 2011 and August 2012.
Participants with multiple entries, incomplete informed con-
sent, or incomplete records were excluded. Data were checked
and cleaned; 96% of participants had consistent answers.
When secondary questions were not applicable they were
skipped and the observation was recorded as not applicable.
The database is stored on secure servers and its utilization is
strictly controlled via a data-sharing agreement with the sur-
vey investigators.
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Data analysis

Demographic data and injury characteristics

Participant age at time of completing the survey, sex, ethnic
origin (white vs. other), education level (high school or
higher vs. other), living setting (own home vs. other), and
household income (</>$40,000 CAD) were included in
analysis.

Time from injury to survey completion, cause of injury
(transport, falls, sports, other traumatic, and nontraumatic
e.g., tumor, congenital, degenerative), and neurological
severity (American Spinal Injury Association Injury
Scale (ASIA) ranges from ASIA A (most severe) to D
(least severe)) and level of injury (paraplegia/tetraplegia)).
Participants were asked several questions regarding their
function and sensation which were coded as paraplegia
ASIA A/B/C, tetraplegia A/B/C, and ASIA D using a
clinically developed algorithm.

Outcome measures

Participants were asked in the survey if they had experi-
enced a UTI in the past 12 months, and if so, how many,
which were grouped as 0, 1–2, and 3+ for analysis. Health
resource utilization was assessed by asking participants if
they had visited their family physician, a urologist, and if
they were hospitalized overnight in the last 12 months.
Whether or not the participant experienced other temporally
associated conditions related to UTI were identified,
including bowel incontinence, constipation, spasticity, and
AD [9]. Participants were asked to rate the following
aspects of life satisfaction: vocational situation, financial
situation, leisure situation, contact with friends and
acquaintances, sexual life, ability to manage self-care,
family life, partner relationship, physical and psychological
health, and life as a whole. Responses were dichotomized as
unsatisfactory (very dissatisfying, dissatisfying, rather dis-
satisfying) and satisfactory (rather satisfying, satisfying,
very satisfying).

Statistical analysis

Statistical analysis was performed using descriptive statis-
tics for participant characteristics. Categorical and dichot-
omous variables were presented as frequency (%), whereas
continuous variables were presented as mean ± SD. Parti-
cipants were divided based on presence (one or more) or
absence (zero) of self-reported UTIs or by frequency of
UTIs (zero to three or more), 95% confidence intervals were
reported for each group. A χ2 test (Fisher’s Exact Test
when the expected cell counts were less than five) was
used to determine statistical significance between groups.

A multivariable analysis utilizing ordinal logistic regression
was used to examine the predictors of QOL.

Results

Demographics and incidence of self-reported UTIs

There were 1529 SCI participants in the dataset; 67.3%
were male, with a mean age of 49.5 (±13.9) years (Table 1).
The mean time from injury was 18.5 (±14.2) years inferring
that this is a population with chronic SCI (Table 1). Of the
1529 participants, 405 (26.5%) reported none, 891 (58.2%)
reported one to two, and 233 (15.2%) reported having three
or more UTIs per year.

Self-reported UTIs were associated with younger age at
time of survey completion (p < 0.0001), female sex (p=
0.008), and longer time from injury (p= 0.0090, Table 1).
There was no significant difference in ethnic origin, edu-
cation, or living setting.

Injury characteristics and UTI Reporting

The majority of the cohort had a history of SCI due to a
transport traumatic injury (39.0%), fall (15.4%), sports-
related (11.5%), other traumatic (5.9%), and nontraumatic
(28.2%) e.g., tumor, infection, stroke, degenerative spine,
congenital, neurological syndromes, or surgical complica-
tions as a cause of SCI. UTIs by self-report were associated
with transport aetiology of injury (p < 0.0001; Table 1). The
types of injury experienced were 25.5% tetraplegia ASIA
A/B/C, 42.5% paraplegia ASIA A/B/C, and 32.0% ASIA D.
Individuals with paraplegia ASIA A/B/C reported experi-
encing UTIs, followed by those with tetraplegia A/B/C,
and ASIA D (least severe) injuries (p < 0.0001; Table 1,
Supplementary Fig. 1).

Relationship between reported UTIs on quality of
life and overall satisfaction

Overall QOL was significantly worse with increasing fre-
quency of UTI (p= 0.0411, Fig. 1).

Individuals who self-reported having three or more UTIs
had significantly lower satisfaction with their ability to
manage self-care (p < 0.0001), financial situation (p=
0.0267), friends and acquaintances (p= 0.0044), leisure
situation (p= 0.0011), physical health (p < 0.0001), psy-
chological health (p= 0.0011), social activity (p= 0.0044),
vocational situation (p= 0.0015), and overall satisfaction
(p= 0.0015) (Table 2). Individuals self-reporting three or
more UTIs per year also indicated they accomplished less
than they would like (p < 0.0001) and were less satisfied
with life as a whole (p= 0.0015) in comparison to those
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with no or 1–2 UTIs per year. There was a nonsignificant
trend for those reporting frequent UTIs to be less satisfied
with their sexual life (p= 0.0549) (Table 2).

Interestingly, the group reporting 1–2 UTIs per year
reported higher satisfaction with their financial situation,
friends and acquaintances, and sexual life than both those
who had no UTI or three or more (Table 2). This may be
related to differences in demographics and injury char-
acteristics between groups, e.g., a higher income and lower
rate of nontraumatic injuries (Table 1).

Temporally associated conditions associated with
self-report of UTI

Temporally associated conditions assessed include bowel
incontinence, constipation, spasticity, and AD over the last

12 months [9]. Those who had experienced frequent UTIs
had significantly higher number of temporally associated
conditions (bowel incontinence p < 0.0001, constipation
p < 0.0001, spasticity p < 0.0001, and AD p < 0.0001
(Table 3).

Predictors for poor QOL

In a multivariable analysis, we utilized an ordinal logistic
regression to assess for predictors of QOL. We found that
temporally associated conditions such as constipation (OR
= 0.534, CI= [0.423–0.674], p < 0.0001) and AD (OR=
0.691, CI= [0.563–0.849], p= 0.0004) are significantly
associated with poor QOL (Table 4). The presence of UTI
did not predict QOL, although there was a trend that having
3+UTIs that reported related complications seemed to
predict poor QOL.

Relationship between self-reported UTIs on health
resource utilization

Resource utilization within the healthcare system by SCI
persons reporting frequent UTIs showed a doubling of
hospitalizations compared with those with no history of UTI
(36.5% vs. 15.3%, p < 0.0001) (Table 5). Physician vis-
its were also higher among persons with SCI reporting
frequent UTIs with 82.4% of them visiting a family
doctor as compared with 73.8% of those not reporting UTIs

Fig. 1 Relationship between self-reported UTI and overall quality of life

Table 1 Participant and injury
characteristics

Variable Total cohort
n= 1529

No UTI
n= 405
26.5%

1–2 UTIs
n= 891
58.3%

3+UTIs
n= 233
15.2%

p-value

Age; mean (SD) 49.5 (13.9) 52.6 (14.3) 48.7 (13.6) 47.6 (13.6) <0.0001

Male; n (%) 1029 (67.3%) 285 (70.4%) 607 (68.1%) 137 (58.8%) 0.0080

Ethnic origin white; n (%) 1361 (89.1%) 359 (88.9%) 803 (90.1%) 199 (85.4%) 0.1829

High school or higher
education; n (%)

1204 (78.7%) 310 (76.5%) 713 (80.0%) 181 (77.8%) 0.5270

Living in own home; n (%) 1036 (67.8%) 270 (66.7%) 615 (69.0%) 151 (64.8%) 0.4060

Household income
>$40,000; n (%)

486 (37.0%) 110 (32.7) 315 (40.7) 61 (30.1) 0.0034

Time since injury (years);
mean (SD)

18.5 (14.2) 17.4 (15.4) 19.1 (14.0) 18.1 (13.2) 0.0090

Cause of injury; n (%) <0.0001

Transport 596 (39.0%) 126 (31.1) 374 (42.0) 96 (41.2)

Falls 235 (15.4%) 65 (16.0) 140 (15.7) 30 (12.9)

Sport 175 (11.5%) 40 (10.0) 107 (12.0) 28 (12.0)

Other traumatic 91 (5.9%) 18 (4.4) 57 (6.4) 16 (6.9)

Nontraumatic 432 (28.2%) 156 (38.5) 213 (23.9) 63 (27.0)

Neurology; n (%) <0.0001

Tetraplegia ASIA A/B/C 367 (25.5%) 57 (13.2%) 250 (29.8%) 60 (26.6%)

Paraplegia ASIA A/B/C 611 (42.5%) 119 (31.2%) 387 (46.1%) 105 (46.5%)

Paraplegia ASIA D 460 (32.0%) 196 (52.7%) 203 (24.2%) 61 (27.0%)

ASIA American Spinal Injury Association Injury Score, SD standard deviation, UTI urinary tract infection

Bold values represent statistical significance p < 0.05
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(p= 0.011) (Table 5). In this group specialty physician
services, specifically in urology, were also significantly
more common, as compared with reporting no UTI (53.7%
vs. 19.5%, p < 0.0001) (Table 5).

Discussion

Utilizing the SCISC, we identified a population of indivi-
duals having a mean time since SCI injury of 18.5 years.
The frequency of self-reporting UTI was substantial with
75% of individuals being affected. These data represent an
important source of information; results can be interpreted
and applied to a large population of individuals with chronic
SCI. This work further supports the WHO’s call for further
research into the management of individuals with SCI
(http://www.who.int/mediacentre/factsheets/fs384/en/).

Overall QOL was significantly worsened with higher
rates of UTI reported on univariable analysis and there was
a trend to an association between 3+ subjective UTIs and

poor QOL on multivariable analysis. Other authors have
reported SCI itself has a significant impact on QOL and
psychosocial well-being [18]. Compounding this we have
identified an association between self-reported UTI fre-
quency and worse QOL indicators across multiple domains
(except partner satisfaction and sexual life). Furthermore,
higher rates of UTI were associated with increased fre-
quency of all temporally associated conditions evaluated
(bowel incontinence, constipation, spasticity, and AD).
These temporally associated conditions may contribute to
decreased QOL; however, it is difficult to identify causality
in a survey-based study. Nonetheless, the relationships
identified here can be used to model these concepts and help
clinicians identify risk factors to better inform patient care
for individuals with SCI as exemplified by Rivers et al. [19].

Noonan et al. and others have demonstrated that indivi-
duals with SCI who have multiple comorbidities have a
substantial impact on healthcare utilization [5, 12, 19–21].
Our study further supports this notion with those individuals
with a history of UTI by self-report having approximately

Table 2 Satisfaction with
aspects of living and quality
of life

Satisfied with Total cohort
n= 1529

No UTI
n= 405

1–2 UTIs
n= 891

3+UTIs
n= 233

p-value

Ability to manage self-care <0.0001

Satisfied 1118 (73.1%) 320 (79.0%) 637 (71.5%) 160 (68.7%)

Financial situation 0.0267

Satisfied 907 (59.3%) 236 (58.3%) 558 (62.6%) 113 (48.5%)

Leisure situation 0.0011

Satisfied 963 (63.0%) 258 (63.7%) 580 (65.1%) 125 (53.6%)

Partner 0.2551

Satisfied 847 (55.4%) 236 (78.1%) 489 (76.3%) 122 (70.1%)

Physical health <0.0001

Satisfied 892 (58.3%) 247 (61.0%) 494 (55.4%) 107 (45.9%)

Psychological health 0.0011

Satisfied 1134 (74.2%) 317 (78.3%) 668 (75.0%) 149 (63.9%)

Sexual life 0.0549

Satisfied 505 (33.0%) 150 (37.0%) 445 (49.9%) 60 (25.8%)

Social activity 0.0044

Satisfied 1153 (75.4%) 312 (77.0%) 690 (77.4%) 151 (64.8%)

Vocational situation 0.0015

Satisfied 984 (64.4%) 272 (67.2%) 582 (65.3%) 130 (55.8%)

Accomplishing less than
they’d like

<0.0001

All/most of the time 269 (17.6%) 135 (33.3%) 352 (39.5%) 114 (48.9%)

Some/a little of time 688 (45.0%) 201 (49.6%) 445 (49.9%) 106 (45.5%)

None of the time 572 (37.4%) 69 (17.0%) 94 (10.6%) 13 (5.6%)

Life as a whole 0.0015

Satisfied 1160 (75.9%) 315 (77.8%) 690 (77.4%) 155 (66.5%)

Reported values represent a combination of the four relevant categories (somewhat satisfied, rather
satisfying, satisfying, and very satisfying)

Bold values represent statistical significance p < 0.05
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double the number of hospitalizations than those with no
history of UTI. It is not known if having a history of UTI or
having temporally associated conditions leads to increased
hospitalization as this study can only examine correlations
and not causation. None the less, with this information, it
provides further systems-based motivation to better inform
clinicians caring for this patient population.

Our intent with the multivariable analysis was to identify
potential independent variables that most impact those with
SCI. Constipation and AD in individuals were significant
predictors in this analysis. Constipation is a modifiable
factor through education and medical treatments (i.e.,
laxatives, increased fluid intake, and dietary changes) [22].
Furthermore, awareness and prevention of AD may have an
impact on improving QOL of these individuals [23, 24].
There are questionnaire tools currently being validated in
the SCI population to screen for bowel function, spasticity,

Table 3 Relationships between
urinary tract infection (UTI)
frequency and other temporally
associated conditions
experienced in the last
12 months

Secondary
complication

Total cohort
n= 1529

No UTI
n= 405

1–2 UTIs
n= 891

3+UTIs
n= 233

p-value

Bowel incontinence <0.0001

Never 556 (36.4%) 230 (56.8%) 277 (31.1%) 49 (21.0%)

Once a year 185 (12.1%) 40 (9.9%) 122 (13.7%) 23 (9.9%)

A few times a year 468 (30.6%) 70 (17.3%) 312 (35.0%) 86 (36.9%)

A few times a month 173 (11.3%) 34 (8.4%) 99 (11.1%) 40 (17.2%)

A few times a week 69 (4.5%) 13 (3.2%) 36 (4.0%) 20 (8.6%)

Everyday 55 (3.6%) 13 (3.2%) 32 (3.6%) 10 (4.3%)

Do not know 23 (1.5%) 5 (1.3%) 13 (1.5%) 5 (2.2%)

Constipation <0.0001

Never 275 (18.0%) 117 (28.9%) 132 (14.8%) 26 (11.2%)

Once a year 83 (5.4%) 21 (5.2%) 58 (6.5%) 4 (1.7%)

A few times a year 376 (24.6%) 87 (21.5%) 244 (27.4%) 45 (19.3%)

A few times a month 317 (20.7%) 65 (16.1%) 199 (22.3%) 53 (22.8%)

A few times a week 245 (16.0%) 56 (13.8%) 136 (15.3%) 53 (22.8%)

Everyday 212 (13.9%) 53 (13.1%) 111 (12.5%) 48 (20.6%)

Do not know 21 (1.4%) 6 (1.5%) 11 (1.2%) 4 (1.7%)

Spasticity <0.0001

Never 240 (15.7%) 85 (20.1%) 134 (15.0%) 21 (9.0%)

Once a year 27 (1.8%) 10 (2.5%) 17 (1.9%) –

A few times a year 117 (7.7%) 36 (8.9%) 66 (7.4%) 15 (6.4%)

A few times a month 111 (7.3%) 44 (10.9%) 56 (6.3%) 11 (4.7%)

A few times a week 166 (10.9%) 47 (11.6%) 101 (11.3%) 18 (7.7%)

Everyday 853 (55.8%) 177 (43.7%) 511 (57.4%) 165 (70.8%)

Do not know 15 (1.0%) 6 (1.5%) 6 (0.7%) 3 (1.3%)

Autonomic dysreflexia <0.0001

Never 735 (48.1%) 267 (66.0%) 398 (44.7%) 70 (30.0%)

Once a year 93 (6.1%) 15 (3.7%) 68 (7.6%) 10 (4.3%)

A few times a year 267 (17.5%) 38 (9.4%) 182 (20.4%) 47 (20.2%)

A few times a month 140 (9.2%) 25 (6.2%) 85 (9.5%) 30 (12.9%)

A few times a week 124 (8.1%) 22 (5.4%) 67 (7.5%) 35 (15.0%)

Everyday 92 (6.0%) 13 (3.2%) 53 (5.6%) 26 (11.2%)

Do not know 78 (5.1%) 25 (6.2%) 38 (4.3%) 15 (6.4%)

Bold values represent statistical significance p < 0.05

Table 4 Multivariate analysis for predictors of quality of life

Variable Odds ratio 95% Wald
confidence
interval

P-value

Age 0.997 0.99 1.004 0.450

Gender 1.201 0.98 1.472 0.078

UTIs

1–2 1.000 0.795 1.258 1.000

3+ 0.749 0.543 1.033 0.078

0 Baseline – – –

Bowel incontinence yes 0.933 0.764 1.138 0.492

Constipation yes 0.534 0.423 0.674 <0.0001

Spasticity yes 0.903 0.699 1.166 0.435

Autonomic dysreflexia yes 0.691 0.563 0.849 0.0004

Bold values represent statistical significance p < 0.05
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and AD [25, 26] that may be of utility identifying these
groups in the future. Nonmodifiable risk factors were also
identified in our demographics analysis including female
sex, younger age, and transport aetiology of SCI. By
identifying these individuals at greater risk of UTI and the
temporally associated conditions/decreased QOL as clin-
icians we can provide earlier and better prevention strate-
gies. For example, in general, younger women are at higher
risk of UTI than men because of anatomical differences
(i.e., the shorter distance from the perineum to the bladder)
and the alterations in the vaginal microenvironment [27].
Prevention measures such as good hygiene, water intake,
probiotics, and prophylactic antibiotics may better serve this
population [28–30]. Future studies should evaluate these
preventative and prophylactic measures on laboratory
diagnosed UTIs in SCI patients and their impact on
healthcare utilization and QOL outcomes.

We recognize limitations in what we report. All out-
comes evaluated in this report as based on data collected
previously in a national survey of people who are com-
munity dwelling with SCI. Hence, all data reflect self-
reporting. Although the survey questionnaires were vali-
dated, we relied upon self-reporting of UTIs, which is the
respondent’s subjective response. Thus, we are unable to
differentiate between UTI caused by bacterial growth versus
symptoms associated with an abacterial cystitis. In addition,
the symptomatology of these patients was not detailed in the
survey; we recognize that patients with SCI may have dif-
ferent presenting symptoms of UTI that those without
neurogenic bladder due to their lack of sensory and motor
triggers from the bladder. Therefore, the relationships
identified between self-reported UTIs and QOL measures
must be interpreted with caution as this was only a measure
of self-reported UTI and the incidence of confirmed infec-
tion by culture was not available due to the nature of the
survey. Furthermore, we are not able to correlate the pre-
sence of a reported UTI with the severity of presentation
(i.e., cystitis vs. pyelonephritis vs. ICU admission for sep-
sis). This information is important; future studies should
evaluate predictors of UTI sequalae in this population with
the goal of prevention in future guidelines. We are also
unable to capture the use of ER as a primary care where
patients are not admitted, perhaps underestimating the
burden and costs to the healthcare system. Furthermore,
during our analysis we were unable to adjust for variables

such as neurologic deficit, level of injury, and time since
injury; future studies should include these variables to
better delineate if there are any additional underserved
populations.

Conclusions

Utilizing a unique national survey database, we provide the
first report addressing the relationship between self-reported
UTI and QOL in a SCI population. We identified that the
self-reporting of UTI is associated with worse QOL in terms
of involvement in social activities, vocational situation,
physical health, and ability to manage self-care as compared
with not having a UTI. Our data highlight that in patients
reporting UTIs in response to questioning also reported a
higher frequency of temporally associated conditions.
Contemporaneously reported bowel incontinence, con-
stipation, and AD was associated with worse overall QOL.
Furthermore, those reporting UTIs had more hospitaliza-
tions and doctor’s visits than those without with consequent
impact on healthcare services utilization. As younger age
and female gender are predictors for more frequent UTIs,
and that temporally associated conditions such as con-
stipation and AD are predictors for poor QOL, this infor-
mation should be used in future surveillance and
management guidelines for SCI. Continued use of national
datasets of individuals with SCI as suggested by WHO
offers a means of identifying how healthcare strategies can
be enhanced and made more relevant as those with SCI
move towards increased longevity.

Data archiving

The data supporting the results reported in the article can be
accessed through the Rick Hansen Institute.
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p-value
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Bold values represent statistical significance p < 0.05

1046 J. A. Locke et al.



Author Contributions JAL and LS were responsible for designing the
study and writing the paper. CR and DK were involved in the analysis
of the data as well as editing of the paper. BW, AM, CR, and MN were
involved in editing the paper.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Statement of Ethics We certify that all applicable institutional and
governmental regulations concerning the ethical use of human
volunteers were followed during the course of this research. Ethics was
completed in accordance with UBC policy.

Publisher’s note: Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

References

1. Esclarin De Ruz A, Garcia Leoni E, Herruzo Cabrera R. Epide-
miology and risk factors for urinary tract infection in patients with
spinal cord injury. J Urol. 2000 ;164:1285–9.

2. Cardenas DD, Hooton TM. Urinary tract infection in persons with
spinal cord injury. Arch Phys Med Rehabil. 1995;76:272–80.

3. Dryden DM, Saunders LD, Rowe BH, May LA, Yiannakoulias N,
Svenson LW, et al. Utilization of health services following spinal
cord injury: a 6-year follow-up study. Spinal Cord. 2004;42:513–25.

4. Guilcher SJ, Munce SE, Couris CM, Fung K, Craven BC, Verrier
M, et al. Health care utilization in nontraumatic and traumatic spinal
cord injury: a population-based study. Spinal Cord. 2010;48:45–50.

5. Skelton F, Salemi JL, Akpati L, Silva S, Dongarwar D, Trautner
BW, et al. Genitourinary Complications are a Leading and
Expensive Cause of Emergency Department and Inpatient
Encounters for Persons with Spinal Cord Injury. Arch Phys Med
Rehabil. 2019; S0003-9993(19)30225-4. https://doi.org/10.1016/j.
apmr.2019.02.013. [Epub ahead of print]

6. McKibben MJ, Seed P, Ross SS, Borawski KM. Urinary tract
infection and neurogenic bladder. Urol Clin N Am. 2015;42:527–36.

7. Salameh A, Al Mohajer M, Daroucihe RO. Prevention of urinary
tract infections in patients with spinal cord injury. CMAJ.
2015;187:807–11.

8. Togan T, Azap OK, Durukan E, Arslan H. The prevalence, etiologic
agents and risk factors for urinary tract infection among spinal cord
injury patients. Jundishapur J Microbiol. 2014;7:e8905.

9. Vigil HR, Hickling DR. Urinary tract infection in the neurogenic
bladder. Transl Androl Urol. 2016;5:72–87.

10. Francis K. Physiology and management of bladder and bowel
continence following spinal cord injury. Ostomy Wound Manag.
2007;53:18–27.

11. Krassioukov A, Eng JJ, Warburton DE, Teasell R. Spinal cord
injury rehabilitation evidence research team. A systematic review
of the management of orthostatic hypotension after spinal cord
injury. Arch Phys Med Rehabil. 2009;90:876–85.

12. Guilcher SJ, Craven BC, Calzavara A, McColl MA, Jaglal SB. Is
the emergency department an appropriate substitute for primary
care for persons with traumatic spinal cord injury? Spinal Cord.
2013;51:202–8.

13. Noreau L, Noonan VK, Cobb J, Leblond J, Dumont FS. Spinal
cord injury Community Survey: a national, comprehensive study
to portray the lives of canadians with spinal cord injury. Top
Spinal Cord Inj Rehabil. 2014;20:249–64.

14. Noreau L, Cobb J, Belanger LM, Dvorak MF, Leblond J, Noonan
VK. Development and assessment of a community follow-up
questionnaire for the Rick Hansen spinal cord injury registry.
Arch Phys Med Rehabil. 2013;94:1753–65.

15. Statistics Canada. Canadian Community Health Survey (CCHS) -
Cycle 3.1. 2005.

16. Ware J Jr, Kosinski M, Keller SD. A 12-Item short-form health
survey: construction of scales and preliminary tests of reliability
and validity. Med Care. 1996;34:220–33.

17. Lala D, Dumont FS, Leblond J, Houghton PE, Noreau L. Impact
of pressure ulcers on individuals living with a spinal cord injury.
Arch Phys Med Rehabil. 2014;95:2312–9.

18. Hammell KR. Psychosocial outcome following spinal cord injury.
Paraplegia. 1994;32:771–9.

19. Rivers CS, Fallah N, Noonan VK, Whitehurst DG, Schwartz CE,
Finkelstein JA, et al. Health conditions: effect on function, health-
related quality of life, and life satisfaction after traumatic spinal
cord injury. a prospective observational registry cohort study.
Arch Phys Med Rehabil. 2018;99:443–51.

20. Munce SE, Wodchis WP, Guilcher SJ, Couris CM, Verrier M,
Fung K, et al. Direct costs of adult traumatic spinal cord injury in
Ontario. Spinal Cord. 2013;51:64–69.

21. Noonan VK, Fallah N, Park SE, Dumont FS, Leblond J, Cobb J,
et al. Health care utilization in persons with traumatic spinal cord
injury: the importance of multimorbidity and the impact on patient
outcomes. Top Spinal Cord Inj Rehabil. 2014;20:289–301.

22. American College of Gastroenterology Chronic Constipation Task
Force. An evidence-based approach to the management of chronic
constipation in North America. Am J Gastroenterol. 2005;100
(Suppl 1):S1–4.

23. Weaver LC, Marsh DR, Gris D, Brown A, Dekaban GA. Auto-
nomic dysreflexia after spinal cord injury: central mechanisms and
strategies for prevention. Prog Brain Res. 2006;152:245–63.

24. Krassioukov A, Warburton DE, Teasell R, Eng JJ. Spinal cord
injury rehabilitation evidence research team. A systematic review
of the management of autonomic dysreflexia after spinal cord
injury. Arch Phys Med Rehabil. 2009;90:682–95.

25. Adams MM, Ginis KA, Hicks AL. The spinal cord injury spas-
ticity evaluation tool: development and evaluation. Arch Phys
Med Rehabil. 2007;88:1185–92.

26. Liu N, Xing H, Zhou MW, Biering-Sorensen F. Development
and validation of a bowel-routine-based self-report ques-
tionnaire for sacral sparing after spinal cord injury. Spinal Cord.
2017;55:1010–5.

27. Guglietta A. Recurrent urinary tract infections in women: risk
factors, etiology, pathogenesis and prophylaxis. Future Microbiol.
2017;12:239–46.

28. Dwyer PL, O’Reilly M. Recurrent urinary tract infection in the
female. Curr Opin Obstet Gynecol. 2002;14:537–43.

29. Harding GK, Ronald AR. A controlled study of antimicrobial
prophylaxis of recurrent urinary infection in women. N Engl J
Med. 1974;291:597–601.

30. M Grabe (Chair), R Bartoletti, TE Bjerklund Johansen, M Çek,
B Köves. (Guidelines Associate), K.G. Naber, R.S. Pickard, P.
Tenke, F. Wagenlehner, B. Wullt. Guidelines on urological
infections.

Exploring the relationship between self-reported urinary tract infections to quality of life and. . . 1047

https://doi.org/10.1016/j.apmr.2019.02.013
https://doi.org/10.1016/j.apmr.2019.02.013

	Exploring the relationship between self-reported urinary tract infections to quality of life and associated conditions: insights from�the spinal cord injury Community Survey
	Abstract
	Introduction
	Methods
	Hypothesis and outcomes measured
	SCI Community Survey
	Participant recruitment and data collection
	Data analysis
	Demographic data and injury characteristics
	Outcome measures
	Statistical analysis

	Results
	Demographics and incidence of self-reported UTIs
	Injury characteristics and UTI Reporting
	Relationship between reported UTIs on quality of life and overall satisfaction
	Temporally associated conditions associated with self-report of UTI
	Predictors for poor QOL
	Relationship between self-reported UTIs on health resource utilization

	Discussion
	Conclusions
	Data archiving

	ACKNOWLEDGMENTS
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	References




