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Abstract

Purpose—~Foods, fluid intake, caffeine, alcohol, and tobacco may influence lower urinary tract
symptoms (LUTS). Changes in these potentially modifiable non-urologic factors (NUF) are often
suggested to improve LUTS. To better understand the relationship of NUFs with LUTS, we
performed a systematic literature review to examine, grade, and summarize reported associations
between LUTS and diet, fluid intake, caffeine, tobacco and alcohol use.

Materials and Methods—We performed PubMed searches for eligible articles providing
evidence on associations between one or more NUF and LUTS. A modified Oxford system was
used to grade the evidence.

Results—We reviewed 110 articles covering diet (n=28), fluid intake (n=21), caffeine (n=20),
alcohol (n=26) and tobacco use (n=44). The evidence grade was generally low (6% level 1, 24%
level 2, 11% level 3; 59% level 4). Fluid intake was associated with urinary frequency and urgency
in men and women. Modest alcohol use was associated with less likelihood of benign prostatic
hyperplasia (BPH) diagnosis and fewer LUTS in men. LUTS associations with food, caffeine, and
tobacco were inconsistent.

Conclusions—Evidence for associations between LUTS and diet, fluid intake, caffeine, alcohol
and tobacco use is sparse and mostly observational. However, there is evidence of associations
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between increased fluid intake and urinary frequency/urgency, and between modest alcohol intake
and decreased BPH diagnosis and LUTS. Given the importance of these NUF to daily life, and
their perceived impact on LUTS, higher quality evidence is needed.
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Introduction

Methods

Lower urinary tract symptoms (LUTS) are common and bothersome, affecting 20-50% of
men and women and negatively impacting health-related quality of life (QOL)1-3. Patients
seeking care for LUTS are frequently instructed to modify daily behaviors to reduce
symptoms. For example, providers may recommend patients change fluid intake, or use less
caffeine or alcohol*. The quantity and quality of evidence to support such recommendations
is unclear. While typically low risk, lifestyle changes may be obtrusive to patients’ lives and
increase anxiety or stress. What patients eat, drink, and ingest depends on culture, region,
employment, socioeconomic status, and other factors. These behaviors are part of the daily
human experience, and as such, a better understanding of their impact on LUTS is critical.

The Symptoms of Lower Urinary Tract Dysfunction Research Network (LURN) is a
National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK)-supported
cooperative network with objectives to improve the measurement of LUTS and identify
important LUTS subtypes®. In conceptualizing the scope of lower urinary tract dysfunction
and its resultant symptoms, we considered multiple potential explanatory factors that may
contribute to LUTS, including non-urologic factors (NUF), such as diet, fluid intake and
caffeine, alcohol and tobacco use.

The objectives of this study were to identify, grade, and summarize peer-reviewed literature
examining associations between diet, fluid intake, caffeine, alcohol and tobacco use and
LUTS. In addition to identifying evidence-based associations between these factors and
LUTS, results will help identify gaps where future efforts may be focused.

This systematic review was designed to answer the question: “Are diet, fluid intake, and
caffeine, alcohol and tobacco use associated with the prevalence and/or severity of LUTS in
men and women?”. The review used findings from randomized clinical trial (RCT), cohort,
case control, case series, and cross-sectional studies that could provide evidence related to
these associations. Research focused on bladder pain and conditions such as interstitial
cystitis/bladder pain syndrome were excluded. This systematic review was based on the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines®.

PubMed searches were developed with assistance from a health science librarian. Five
separate searches were performed to identify publications studying associations between
LUTS and each of the five NUF. A search “string” was developed for LUTS and for each
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factor including MESH terms and key words for text searches and limited to English
language publications (Supplemental Table 1).

All citations and abstracts were screened using previously developed eligibility criteria
(Table 1). When the initial screener was unsure whether a citation should be included, a
second investigator reviewed it. If uncertainty persisted, the citation was included for
additional review at the full text stage. Each article considered eligible after screening was
reviewed (full text) by two investigators. All articles confirmed eligible were assigned a level
of evidence by both reviewers, using a system based on the Oxford Centre for Evidence-
based Medicine Level of Evidence scale (2009 version) and International Consultation on
Urological Diseases, modified to include cross-sectional studies as level 4b evidence (Table
2)7-8. If initial grades differed, investigators arrived at a grade by consensus.

Data from each article were reviewed and abstracted using a standard form. Information
collated included study design, population, LUTS outcome (e.g. overactive bladder [OAB]),
NUF exposure (e.g. caffeine), the summary measure of association and type of analysis
performed. Meta-analyses were not performed given the heterogeneous study designs,
outcomes and exposures identified.

Electronic searches were performed through January 4, 2016. Results of the searches,
screening and selection process, and reasons for exclusion are presented in Tables 1 and 3.
We reviewed 110 unique articles in the areas of diet (n=28), fluid intake (n=21), caffeine
(n=20), alcohol (n=26) and tobacco (n=44). Twenty-two articles contributed results on more
than one factor. The evidence grade was generally low (6% level 1, 24% level 2, 11% level
3, and 59% level 4). A summary of the publications reviewed and a synthesis of results
related to the association of each NUF with LUTS are described below.

Diet and LUTS

Twenty-eight publications met criteria and provided information related to the association
between diet and LUTS (Table 4). Diet was assessed by a food-frequency questionnaire
(FFQ) in almost all studies. There were five interventional RCTs®-13. Only two specifically
addressed adding a particular component to improve LUTS20: 13, The remaining studies
analyzed diet and LUTS in the setting of interventions concerning diabetes prevention?®,
constipation reduction!, and weight loss12 14, (See detailed summary of publications in
Supplemental Tables 2A-D.)

Diet and BPH—Overall, there appears to be a weak association for diet and surgical BPH
therapy. A myriad of food types, food groups, micronutrients and macronutrients were
evaluated. Consumption of a high-calorie diet, high in starches and red meat may be weakly
associated with BPH risk, while a lower-calorie diet, high in vegetables (specifically allium
vegetables, e.g. onion and garlic), high in polyunsaturated fats (including specifically
eicosapentanoic and docosahexanoic acids) and low in saturated fat may be associated with
decreased risk15-20, Studies on micronutrients have implicated carotene to decrease risk
while zinc may increase risk?1: 22,
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Diet and Urinary Incontinence (Ul)—Many studies that assess diet and Ul are
indirectly evaluating diet through weight loss. The review found two RCTs in women, the
first showing intensive lifestyle therapy (including a low calorie diet) decreased Ul in pre-
diabetic women® and the second that modest weight reduction (mean 7.8 kg) can decrease
stress urinary incontinence (SUI) episodes (but not urge)!2, and that weight loss (5-10% of
body weight) was sufficient to significantly decrease Ul episodes*. Another RCT
specifically looked at urgency incontinence episodes in nursing home patients and found
when combined with toileting assistance, exercise and an increase in caloric intake, Ul
episodes decreased significantlyl. Another RCT evaluated a diet rich in soy, hypothesized
to increase circulating estrogens via phytoestrogens, showed no improvement versus a
control diet on overall LUTS or UI.10

Studies looking at the association of dietary components and incontinence found
consumption of saturated and monounsaturated fats and carbonated beverages may increase
the risk of SUI while intake of breads/starches and vegetables may decrease the risk23: 24,
Interestingly, similar to the association seen in BPH, zinc intake was associated with SUI in
women as was vitamin B12.23: 24 Consumption of phytoestrogens did not affect SUI.

Diet and General Urinary Symptoms—\Validated questionnaire use was a common
way to test associations between diet and LUTS. Most studies were cross-sectional, and
thus, determining causality becomes more difficult given researchers believe lifetime
exposure is more important for health than current diet. Clinically significant LUTS was
associated with poor overall diet and dietary variety2>, increase in total caloric intake
(adjusting for weight),26: 27 and sodium intake in men2%, Protein intake may decrease the
risk in men2® but increases the risk of storage symptoms in women?”. In elderly men,
consumption of isoflavone (a phytoestrogen) showed a strong correlation with LUTS28,
However, a single RCT evaluated the effects of flaxseed extract (high in phytoestrogens) on
LUTS and noted a dose-dependent and significant decrease in LUTS in men on flaxseed!3.
In a longitudinal cohort study, higher vitamin C intake at baseline was associated with less
progression of storage LUTS but vitamin C supplementation was associated with worse
LUTS at five-year follow-up in women?2®,

Diet and OAB—Few studies have directly assessed OAB and diet. There appears to be a
weak association with potato/starch consumption3°. Evaluation of micronutrients suggests
higher consumption of vitamin D, protein, and potassium may be protective of OAB in
women3L, High energy/caloric intake in the setting of high glycemic indices and low
physical activity may also be a risk factor in women32,

Fluid intake and LUTS

Table 5 summarizes the 21 publications reviewed with more details provided in
Supplemental Tables 3A-D.

Fluid Intake and BPH—It is unclear from the few published articles whether there is an
association between fluid intake and BPH. In one RCT, 138 men with BPH were
randomized to increase fluid intake by 1.5L per day versus placebo33. There was no
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difference in AUA-SI total, voiding and QOL scores between the groups at six months.
However, AUA-SI storage scores were worse in those who increased fluid intake (effect
size=1.3, p<0.001). In a non-randomized, uncontrolled study, AUA-SI increased from 7.9 to
8.9 (p=0.028) after subjects increased fluid intake by 2L per day for eight weeks34.
However, the magnitude of symptom worsening was small and likely clinically insignificant.

Fluid Intake and Nocturia—There is not a clear association between fluid intake and
nocturia. In a large RCT3%, 307 women were randomized to receive tolterodine versus
tolterodine plus behavioral therapy, which included pelvic floor muscle exercise training,
bladder control techniques, and fluid management. No difference in numbers of voids at
night was found between treatment groups at 10 weeks. However, this RCT did not
specifically examine fluid management, since other behavioral therapies were included and
all subjects received general information to avoid excessive fluid intake. Similarly a large
cohort study in men found no association between night-time fluids and incident nocturia38.
In contrast, two uncontrolled case series showed fluid restriction improved nocturia3”: 38,

Fluid Intake and OAB Symptoms—Six out of seven studies on OAB symptoms
reported a positive association between fluid intake and urinary frequency/urgency,

including two small cross-over RCTs. One randomized 69 women to caffeine restriction plus
daily fluid increase to 3L, compared to caffeine restriction plus fluid decrease to 750 mL
daily39. Another included 24 men and women randomized to increase vs. decrease their
daily fluid intake by 25% compared to their baseline*C. Both trials found significantly
increased frequency and urgency symptoms with fluid increase, and decreased frequency
and urgency with fluid reductions.

Fluid Intake and Ul—Fourteen articles had mixed results on association between fluid
intake and Ul: six showed positive, one showed negative and seven no correlations. In a
small RCT, increasing fluid intake worsened weekly Ul episodes, while decreasing fluid
intake improved weekly incontinence. In contrast, the Zimmern RCT3° did not show any
correlation. One RCT did not yield any useful results, since most patients were not able to
adhere to the fluid protocols#L. Two cohort studies examined new-onset Ul: one found
consumption of carbonated drinks was associated with new onset SUI,24 while another did
not show an association between fluid intake and new U142,

Caffeine Intake and LUTS

Twenty articles on caffeine intake and LUTS are summarized in Table 6 (detailed summary
found in Supplemental Tables 4A-E). Most were observational studies, but two small RCTs
were reviewed. Most assessed caffeine intake as self-reported cups of coffee or milligrams
of caffeine per day, estimated using a self-reported FFQ or other non-validated questions.
Two studies in women focused on urodynamic test findings related to caffeine. One small
study found detrusor pressure during filling increased (but other parameters were
unchanged) after caffeine ingestion.*3Another found detrusor overactivity in women with Ul
was associated with higher caffeine intake.44
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Caffeine and BPH—It is unclear if caffeine intake and BPH are associated, and evidence
reviewed was limited to coffee, not caffeine, intake. Three studies on caffeine intake in men
with BPH had conflicting results. Two older case control studies of men with surgically-
treated BPH found non-significant associations between coffee intake and BPH4 46, A
large, population-based, cross-sectional study found increasing coffee consumption
positively associated with BPH4.

Caffeine and Nocturia—Coffee consumption was not associated with nocturia in men or
women, as tested in a cohort study of men and a large cross-sectional study of women?8: 49,
In contrast, the same cross-sectional study found tea intake was associated with increasing
nocturia, although the increased risk was small (OR 1.2) and only in women drinking three
or more cups of tea daily. Another large cross sectional study found women with nocturia
were less likely to drink caffeinated beverages after 6pm>0. This finding highlights the
limitations of cross-sectional analyses, since women who have nocturia may be likely to
avoid caffeinated beverages in the evening.

Caffeine and OAB/LUTS—Small, randomized interventional studies provide limited
evidence that caffeine reduction may decrease OAB symptoms in women. In two RCT
(mostly women), caffeine reduction was associated with reduced urinary frequency, urgency,
and OAB QOL scores®l: 52, Caffeine restriction was not associated with changes in
frequency/urgency in a third uncontrolled study3?. Coffee consumption in a large cross-
sectional study was not associated with urgency, but women reporting tea intake (three or
more cups daily) were more likely to report urgency®3. Fewer studies have evaluated
caffeine and OAB in men, though one large, cross-sectional study found caffeine intake was
not associated with increased LUTS®4.,

Caffeine and Ul—Overall evidence may suggest a weak positive association between
caffeine and Ul, but there are conflicting results for Ul types, and studies in men are lacking.
Four interventional studies (two randomized, two uncontrolled) found no impact for caffeine
reduction on UI3% 51.52,55 A |ongitudinal study in women found caffeine associated with
frequent Ul and urgency urinary incontinence (UUI), but only in women with the greatest
caffeine intake%®. Caffeine intake was not associated with Ul progression when analyzed in
the same longitudinal data®’. Mixed results were found in several large cross-sectional
studies in women, with one finding coffee and tea intake associated with SUI, and tea intake
with overall Ul (but not UUI), while another found no association between tea or coffee
consumption and any type of UI53:58.59, One large cross-sectional study of men found the
highest level of caffeine intake associated with moderate to severe Ul (but not with any
ul)so.

Alcohol and LUTS

Twenty-six articles on alcohol intake and LUTS were identified, reviewed and graded (Table
7). Study details are presented in Supplemental Tables 5A-E. Most publications assessed
alcohol intake as self-reported drinks per day, week or month, or grams of alcohol consumed
based on the subject’s self-report. Four articles analyzed alcohol type (beer, wine, spirits) as
well as total consumption.
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Alcohol and BPH and LUTS in Men—Results for BPH and BPH surgery were
consistent among seven of eight articles reviewed, with a decrease in BPH diagnosis or
surgery in men who drank alcohol compared to non-drinkers. The association between
alcohol intake and the reduction in BPH diagnosis and surgery was particularly strong for
modest alcohol consumption (defined as 1-3 drinks per day), with this consumption level
having the greatest BPH reduction compared to non-drinkers.

LUTS, Ul and nocturia in men alone were assessed in 14 articles and had relatively
consistent findings with modest drinking associated with fewer symptoms compared to non-
drinkers in all but two articles. Heavy alcohol consumption (defined as self-reported
alcoholism, >72g/day [>5.1 drinks a day] or >40g/day [>2.9 drinks a day]), however,
appears to have a negative effect with an increase in incontinence, obstructive and irritative
LUTS®L. This “J-shaped” association of alcohol intake and LUTS was most clearly seen in a
cross-sectional study of 30,196 Korean men participating in a comprehensive health
examination, where the odds of moderate or severe AUA-SI scores were lowest among
modest drinkers (0-10g/day) compared to non-drinkers and highest in men who drank
>40g/day52.

Alcohol and Nocturia—Only two articles assessed nocturia. In a group with both
genders, no association was found between alcohol intake and nocturia®3, whereas in a
single article including only men, modest alcohol intake had the lowest risk of moderate or
severe nocturia®®,

Alcohol and OAB/UI—Among three articles assessing OAB there were inconsistent
results. Results from the BACH study showed inconsistent findings by intake level and
symptom subtype with few groups achieving statistical significance®4, whereas an interview
study of 833 elderly individuals found greater odds of urgency and frequency among current
drinkers compared to non-drinkers, but not ex-drinkers82. In four articles assessing Ul no
association was found between any type of Ul and alcohol intake.

Tobacco and LUTS

Forty-four articles on tobacco use and LUTS were systematically reviewed (Table 8, with
detailed summary included in Supplemental Tables 6A-E.). Most were cross-sectional, but
some cohort and case-controls studies were reviewed. Tobacco use was almost always
studied as self-reported current cigarette smoking.

Tobacco and BPH—Eight of 12 articles reported no association between BPH and
tobacco. Four found a negative association between heavy or current smoking and BPH, but
no trend in the association with quantity of cigarettes smoked?#7: 66-68,

Tobacco and Nocturia—Evidence regarding nocturia was inconsistent. Of six studies,
one showed a positive association between current smoking and nocturia in women®?, two
showed a negative association in women59 and men®8, one showed a negative association
with heavy current smoking (but not lighter current smoking) in a sample of men and
women’0. Two studies showed no association8 71,
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Tobacco and OAB—Within the broad category of evidence for OAB or LUTS in general,
there are some consistent and some inconsistent findings. A small amount of evidence
suggests former and/or current smoking is related to frequency in women. Two studies
showed a positive association between urgency and current tobacco use,’ 72 while two did
not®9: 73, A single study each showed no association with irritative symptoms in men®? or
voiding symptoms in men and women’#, but a positive association with obstructive
symptoms in men®? and storage symptoms in women’4. LUTS in general was the most
common outcome in this category but had the most inconsistent results.

Tobacco and Ul—We found no evidence to review regarding Ul in men. In women,
studies reported inconsistent results. Some studies provided evidence of a positive
association between tobacco use and SUI® 76, UUI and mixed incontinence’’, motor
incontinence’®, and incontinence of any (unspecified) type®®: /7. 78_ Six studies showed no
associations®: 71. 73.79-81 and one showed a negative association between occasional Ul
and current smoking’8. In addition, Hannested 2003°9 showed mixed results between
current, former, and heavy smoking and various measures of incontinence. The two studies
that examined severe Ul showed a positive association®9: 78,

Tobacco and Other LUTS Measures—A few studies focused on other parameters.
Single studies showed positive associations between smoking and women’s maximum
cough spike82, cough leak point pressure and maximal intravesical pressures generated by
cough®3, and men’s estradiol levels®4. Two studies showed evidence that male smokers were
at lower risk of low urinary flow rates8 86, but another found no association84. No
associations were found between tobacco use and women’s maximum closure pressure,
mean pressure transmission ratio, degree of urethral axis with stress®2, or men’s testosterone,
dehydroepiandrosterone (DHEA), or DHEA-S levels or prostate weight.84

Discussion

We systematically reviewed the literature studying associations between LUTS and daily
behaviors, including diet, fluid intake, and caffeine, alcohol and tobacco use. We identified
110 articles meeting our eligibility criteria, graded their evidence, and summarized these
findings by population and LUTS condition studied. Overall, relatively few, largely
observational studies were eligible (< 50 per factor) and evidence quality was low.

Based on our review, few definitive conclusions about associations could be made. In
observational studies of men, modest alcohol use (compared to non-use) was associated with
less likelihood of a BPH diagnosis and fewer LUTS. As alcohol intake of this level falls
within federal recommendations, this might be considered a reasonable recommendation in
clinical practice. Fluid intake was positively associated with urinary frequency and urgency
symptoms in men and women in two small interventional studies and in observational
studies of mixed quality. These findings support the inclusion of fluid management within
the behavioral strategies recommended as first-line treatments for OAB?. In other areas of
our review, inconsistent results or lack of evidence precluded conclusions about associations
between NUF and LUTS.
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Strengths of this effort include our standardized protocol used for screening citations,
determining eligibility for inclusion and abstracting study results. We used an accepted and
widely-used system for grading the evidence of the included studies. When possible, we
attempted to synthesize results to help clarify clinical usefulness of the literature.

One study limitation is that most of the evidence was from observational studies, and we did
not attempt meta-analyses due to the heterogeneous search results. Few studies in any single
area included similar enough outcomes and exposures that statistical integration would be
useful or valid. Given our results included lower evidence levels, caution must be taken in
making clinical recommendations based on these findings8% 90. However, systematic review
of observational studies may be an important alternative when RCTs cannot produce the
evidence needed or would be unethical®. For example, a dietary factor may require an
extended duration of exposure to cause LUTS, which could not be feasibly assessed in an
RCT. In another example, RCTs measuring the impact of tobacco on LUTS would be
unethical.

Another weakness to much of the evidence included in this review is the use of self-report
measurement to assess exposures. Most of the reviewed articles assessed exposures using
self-report, often by interview or questionnaire. Thus, the associations between the NUF and
LUTS summarized here are subject to limitations of participants’ memory and social
desirability effects. Other measurement tools, such as electronic diaries or biomarkers, may
provide more valid assessment of exposure in future studies. However, any research in
lifestyle factors is likely to face challenges obtaining accurate and unbiased measurements of
these factors.

The challenges in performing research on lifestyle factors may partially explain the lack of
higher quality evidence available. Despite this (or perhaps because of this), we feel a
systematic review of this observational data is important to summarize the evidence
available (even if lower quality) and to highlight the lack of evidence in this important topic
area. We hope results from this review will spur additional research on lifestyle changes that
may modify and/or prevent LUTS. On the other hand, we also acknowledge that strong
evidence may never exist for some of these research questions. In these cases, LUTS
providers should make a practical assessment of the evidence available and consider the
individual situation of each patient in making clinical recommendations.

Conclusions

Systematic literature review revealed that evidence supporting associations between LUTS
and diet, fluid intake, and caffeine, alcohol and tobacco use is sparse. The data available are
largely observational and generally lower quality. Given these factors are often modifiable
and are frequently included in management recommendations by LUTS care providers, more
and higher quality evidence is needed to better understand their impact on LUTS.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Abbreviation Key

AUA-SI American Urological Association Symptom Index
BPH benign prostatic hyperplasia

DHEA dehydroepiandrosterone

FFQ food-frequency questionnaire
LURN Symptoms of Lower Urinary Tract Dysfunction Research Network
LUTS lower urinary tract symptoms

NIDDK National Institute of Diabetes and Digestive and Kidney Diseases
NUF non-urologic factors
OAB overactive bladder

PRISMA  Preferred Reporting Items for Systematic Reviews and Meta-Analyses

QOL quality of life

RCT randomized clinical trial
SUI stress urinary incontinence
ul urinary incontinence
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uul urgency urinary incontinence

J Urol. Author manuscript; available in PMC 2018 November 01.

Page 14



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bradley et al.

Page 15

Key Point Summary

Expert consensus of the reviewed literature suggests a balanced low-calorie/
low-saturated fat diet in a physically active, non-obese person will decrease
the lifetime likelihood of developing LUTS and/or BPH, but current evidence
for associations between diet and individual dietary constituents and LUTS is
mixed and suggests associations, if present, are weak.

Fluid intake is associated with urinary frequency and urgency in men and
women and the association is bi-directional. Evidence supports the use of
fluid reduction to manage urinary urgency (as in the AUA Guideline on
OAB)*. Given potential risks from dehydration, recommendations that
patients reduce their fluid intake by 25%, providing they do not drink <1 L/
day, seem reasonable8”. Relationships between Ul, nocturia and fluid intake
are less conclusive.

We found inconsistent associations between caffeine intake and BPH and
nocturia. Mixed evidence suggests caffeine reduction may reduce urinary
frequency and urgency in women (small effects). Conflicting results related to
caffeine and overall Ul and Ul types suggests any association if present is
weak. The small number of studies focused on caffeine and LUTS in men
(particularly OAB and Ul symptoms) made it difficult to interpret these
results.

Moderate/modest alcohol consumption in men is associated with a reduced
risk of BPH and BPH surgery, as well as decreased LUTS compared to non-
drinkers, however excessive alcohol intake above the recommended threshold
of healthy consumption is associated with worse LUTS in men. These results
are consistent with the U.S. Department of Health and Human Services’
recommendation on alcohol consumption for men (two drinks or less/day)8.
In contrast, we found no evidence for women that avoidance of alcohol
reduces the risk of Ul or LUTS.

We did not find strong evidence that smoking increases Ul. Indeed, we found
mixed, and therefore weak, evidence for any associations between tobacco
use and LUTS. There was perhaps a positive association between smoking
and urinary frequency in women, based on limited evidence.
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Table 1

Criteria for excluding article from the systematic review

Reason for Exclusion Number®
No relevant non-urologic factor studied 158
No relevant LUTS or LUT condition (including prostate cancer) 83
LUTS studied as treatment result or adverse effect (e.g. post-prostatectomy incontinence) 24
Sample size < 25 (unless RCT design) 3
Editorial, commentary, non-systematic review 76
Non-relevant research type (e.g. qualitative studies, instrument development) 6
Not human subjects research 9
Pediatric population 5
Pregnant population 1

*
More than one reason for exclusion may be listed for an individual article
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Page 17

Levels of evidence used in grading the articles (modified from the 2009 Oxford Centre for Evidence-based

Medicine Levels of Evidence and the International Consultation on Urological Diseases)’: 8

Level | Study Design or Type
la Systematic review of RCTs
1b Individual RCT (good quality)
2a Systematic review of cohort studies
2b Individual cohort study, low quality RCT
3a Systematic review of case control studies
3b Individual case control study
4a Good quality case-series, poor quality cohort or case control study
4b Cross-sectional study
5 Expert opinion

RCT Randomized controlled trial
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