
www.einj.orgCopyright © 2023 Korean Continence Society

This is an Open Access article distributed under the terms of the Cre-
ative Commons Attribution Non-Commercial License (https://creative-

commons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distri-
bution, and reproduction in any medium, provided the original work is properly cited.

Corresponding author: Sejeong Lee   https://orcid.org/0000-0003-0911-4613
College of Nursing and Brain Korea 21 FOUR Project, Yonsei University,  
50-1 Yonsei-ro, Seodaemun-gu, Seoul 03722, Korea
Email: sejeong33@yonsei.ac.kr 
Submitted: January 6, 2023 / Accepted after revision: February 23, 2023

INTRODUCTION

Overactive bladder (OAB) is characterized by the symptom of 
urinary urgency that is generally accompanied by frequent day-

time voiding or nocturia, with or without urinary incontinence 
(UI), in the absence of urinary tract infection or other detect-
able diseases [1]. OAB is a prevalent condition in males and fe-
males, and the prevalence increases with age [2]. In Korea, 
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Overactive bladder (OAB) is prevalent in men and women and negatively impacts physical and psychological health. Fluid 
and caffeine intake modifications, which are lifestyle modification interventions, are simple methods to manage OAB. Howev-
er, studies that synthesized both interventions and found scientific evidence are scarce. This review aimed to synthesize scien-
tific evidence on whether fluid and caffeine intake modifications are effective for OAB symptoms. PubMed, CINAHL (Cumu-
lative Index for Nursing and Allied Health Literature), Embase, Scopus, the Cochrane Library, KoreaMed, and RISS (Research 
Information Sharing Service) were used to search for studies and 8 studies were included. The Cochrane risk of bias tool (RoB 
2.0) and ROBINS-I (Risk Of Bias In Non-randomized Studies - of Interventions) were used to assess the quality of selected 
studies. Due to the heterogeneous outcome variables, a meta-analysis was not conducted. Among the 8 included, 7 studies 
were randomized controlled trials and one was a quasi-experimental study. Four studies assessed urgency. Caffeine reduction 
was statistically effective for urgency symptoms, but increasing fluid intake was not. Frequency was assessed in 5 studies, 
which showed decreasing caffeine and fluid intake was effective in treating the symptoms. Urinary incontinence episodes were 
assessed in 6 studies, and nocturia in 2. Restricting caffeine intake was effective in treating these 2 symptoms, but restricting 
both caffeine and fluid intake was not. Quality of life (QoL) was examined in 5 studies, and modifying fluid and caffeine in-
take significantly improved QoL in 2. Although there were limited studies, our review provides scientific evidence that fluid 
and caffeine intake modification effectively manages OAB symptoms. Further research should examine acceptability and sus-
tainability of interventions in the long-term and enable meta-analysis.
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about 10% of men and 14.3% of women had OAB [3] and in 
America, 17% of men and 30% of women experienced OAB 
symptoms sometimes or often [4]. In China and Korea, about 
20% of people aged over 40 years had OAB symptoms [2] and 
in eastern Europe, 39.5% of women and 26.8% of men had 
these symptoms [5].

OAB negatively impacts psychological and physical health. 
People with OAB are more likely to experience depression, 
anxiety, embarrassment, or shame, and hence, their quality of 
life (QoL) is low [6]. Specifically, among OAB women, the 
higher the depression and anxiety scores, the greater the severi-
ty of OAB symptoms [7]. Moreover, when comparing health-
related QoL scores between people without OAB and those 
with severe OAB, the latter had 30% lower scores [8]. OAB also 
affects sexual function, working activity, and sleep. One study 
found that the total sexual function score was significantly dif-
ferent between OAB women and non-OAB women: the higher 
the severity of symptoms, the weaker the sexual function [9,10]. 
Regarding work activity, people with OAB felt 32.1% of their 
working time was affected by OAB symptoms and 6.5% of peo-
ple felt the symptoms affected their work time [11]. Moreover, 
people with OAB had a higher risk of insomnia and were more 
likely to have sleep disturbance [12,13].

Behavioral therapies for OAB such as lifestyle modifications 
are recommended for the first-line treatment by the American 
Urological Association [14], because of their significant benefits 
and few side effects [15]. In addition, it is difficult to manage 
the symptoms completely with medication alone, so behavioral 
therapies are important [16]. For older adults, lifestyle modifi-
cations, one of the behavioral therapies, can be easily applied 
because they are simple [17]. They include fluid and caffeine in-
take modification, weight control, constipation management, 
and smoking cessation [15]. It was reported that lifestyle modi-
fications such as adequate fluid intake, diet, and weight control, 
reduced OAB symptoms and improved psychological symp-
toms and QoL among women with OAB [18]. Moreover, a 
study revealed that co-morbid dysfunctions such as nocturia 
and sleep disturbance improved when the severity of OAB 
symptoms decreased by lifestyle interventions [19].

Fluid and caffeine intake modifications are considered to be 
one of the easiest ways to manage OAB because they are cost-
effective, noninvasive, and easy to access [20]. The evidence 
suggests that fluid or caffeine intake modification was associat-
ed with lower urinary tract symptoms (LUTS), urinary urgency, 
and frequency [21,22]. There are also some recommendations 

to consume 6 to 8 glasses of water per day, keep away from fluid 
intake 2 to 3 hours before bed, and reduce caffeine intake [15].

Although there were these benefits of fluid and caffeine in-
take modifications for people with OAB symptoms, no previ-
ous study synthesizes the evidence on the effects of fluid and 
caffeine intake and analyzed them systematically.

This study aimed to review and summarize available scientif-
ic evidence about the effects of fluid or caffeine intake modifi-
cations on community-dwelling adults with symptoms of OAB.

METHODS

Study Design
A systematic review of randomized controlled trial (RCT) stud-
ies and quasi-experimental studies (QESs) which evaluated the 
effectiveness of fluid or caffeine intake modifications on OAB 
symptoms in adults. A QES is an experimental study without 
randomization or a control group [23]. The study protocol was 
prospectively registered on PROSPERO (No. CRD42022293799).

Searching for and Selecting Studies
Studies were searched electronically by using PubMed, CINAHL 
(Cumulative Index for Nursing and Allied Health Literature), 
Embase, Scopus, the Cochrane Library, KoreaMed, and RISS 
(Research Information Sharing Service) databases. Only studies 
published until February 2022 and written in English or Korean 
were included. The search terms included: (“OAB” OR “UI” OR 
“LUTS”) AND (“fluid modification” OR “caffeine intake”) (Sup-
plementary Material 1). Citation tracking was also used to iden-
tify additional studies.

The inclusion criteria were as follows: (1) studies that includ-
ed community-dwelling adults with OAB as participants; (2) 
studies that implemented fluid or caffeine intake modification 
interventions; (3) RCT or QES; (4) studies that reported uri-
nary frequency, urgency, nocturia, urine leakage episodes or 
amount, or QoL as outcome variables. The exclusion criteria 
were as follows: (1) studies that included people with UI after 
surgery and admitted to a health institution; (2) studies with 
people who have a urinary disorder due to another disease as 
participants; (3) pharmacological or surgical treatment. Two 
independent researchers reviewed the search results by these 
criteria and through discussions, the final included studies were 
selected.
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Risk of Bias in Included Studies
To examine the risk of bias of included studies, Cochrane tool 
for assessing the risk of bias (RoB 2.0) and Risk Of Bias In Non-
randomized Studies - of Interventions (ROBINS-I) were ap-
plied. RoB 2.0 had 5 domains, and each criterion was appraised 
as high, low, or having some concerns regarding bias [24]. 
ROBINS-I had 7 domains, and each domain was assessed as 
low, moderate, serious, critical, or not informed [25]. After as-
sessing RoB independently, the 2 researchers cochecked the re-
sults and if there were any disagreements or misunderstand-
ings, they reached an agreement through discussion.

Data Extraction
Data extraction was performed by including first author, publi-
cation year, country where the study was conducted, design, in-
clusion and exclusion criteria, settings, participants’ mean age, 

the number of participants in each study group (experimental 
and control groups), content of intervention, duration of inter-
vention, time of measuring, outcome variables and findings. 
The data were cross-checked by 2 independent researchers.

Data Analysis
The general characteristics of studies were narratively de-
scribed, and outcomes were presented as mean±standard devi-
ation or median (range) for continuous data. A meta-analysis 
could not be performed because of heterogeneity among study 
outcomes.

RESULTS

Search Outcome
A total of 5,900 articles were obtained through database search-

1 Additional records identified 
through other citation

Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow chart. PICO, population, intervention, 
control, outcomes. 
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ing, and after removing duplicates, 4,692 remained. After 
screening the titles, 4,568 articles were excluded. The remaining 
124 were examined by screening abstracts. A total of 112 stud-
ies were excluded; 19 had an irrelevant population (P), inter-
vention (I), control (C) and/or outcomes (O), 14 were not origi-
nal articles, and 79 had irrelevant study designs. Through this 
process, 12 articles were reviewed by their full texts, and 5 were 
excluded because of irrelevant data and intervention.

Finally, 8 studies were included since one additional study 
was found by citation tracking. The PRISMA (Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses) flow 
chart shows an overview of the study selection process (Fig. 1).

Characteristics of Studies and Interventions
Table 1 presents the general characteristics of the 8 studies. 
There were 7 RCTs and one QES, and all studies were published 
in academic journals. Three were conducted in the United 
States of America, 2 in the United Kingdom, and 1 each in Aus-
tralia, Japan, and the Netherlands. There were 5 studies on 
women, 1 on men, and 2 on both, and participants’ mean age 
was over 50 in all studies.

Interventions could be divided into 3 main categories: caf-
feine modification only, fluid modification only, and fluid and 
caffeine modification.

Two studies restricted caffeine intake. Bryant et al. [26] re-
stricted caffeine to less than 100 mg a day and provided bladder 
training. Wells et al. [27] divided the participants into 2 groups 
and allowed them to drink caffeine or decaffeinated drinks for 
14 days. Then, each group was allowed to drink decaffeinated or 
caffeine drinks on the contrary after a 14-day washout period.

The 2 periods were compared.
Two studies controlled the amount of fluid intake. Dowd et 

al. [28] asked participants drink fluid less, more, or maintain 
their current amount, and Spigt et al. [29] asked the interven-
tion group to drink 1.5 L of extra water per day.

A total of 4 studies modified both caffeine and fluid intake. 
Kincade et al. [30] provided individualized counseling regard-
ing self-monitoring techniques for adequate caffeine and fluid 
consumption and simple pelvic floor muscle training (PFMT). 
Kyoda et al. [31] provided cognitive behavioral therapy (CBT), 
which included caffeine restriction and decreased water intake 
in the evening. Swithinbank et al. [32] asked patients with uro-
dynamic stress incontinence and idiopathic detrusor overactiv-
ity to restrict their caffeine intake for 3 weeks. During the last 2 
weeks of caffeine restriction, participants were divided into in-

creasing or decreasing fluid intake groups. Tomlinson et al. [33] 
provided self-monitoring techniques to manage their conti-
nence symptoms, such as decreasing caffeine and increasing 
fluid intake.

Risk of Bias in Included Studies
Figs. 2 and 3 presents the RoB results among the included stud-
ies. Overall, RoB was low in 4, high in 3 studies, and moderate 
in 1 QES.

For RCTs, all studies were at low risk regarding the measure-
ment of the outcome and deviation from intended interven-
tions. Regarding the randomization process, 5 studies were at 
low risk and 2 had some concerns because 2 did not explain the 
exact method of randomization. Four studies were at low risk 
regarding missing outcome data and 3 were at high risk. Studies 
with high risk had not only incomplete outcome data, but they 
also did not mention how they handled the dropouts. Further-
more, there was no specific evidence that the result was not bi-
ased because of missing outcome data. Four RCTs were at low 
risk, and the other 3 had some concerns regarding the selection 
of the reported result. This is because of the lack of information 
regarding whether the data were analyzed according to a pre-
specified analysis plan.

For the QES, selection of participants, classification of inter-
ventions, deviations from intended interventions, missing data 
and selection of the reported result were at low risk, and con-
founding and measurement of outcomes were at moderate risk 
of bias. Tomlinson et al. [33] did an initial assessment such as 
physical assessment and health history, potential confounding 
could still exist. In addition, outcome assessors were aware of 
the intervention, this could be the risk of bias.

Outcomes
Table 2 shows the intervention effect of the included studies 
through the outcome variables urinary urgency, urinary fre-
quency, UI, nocturia, and QoL.

Urinary urgency
Four studies assessed urinary urgency, and it was reported by 
the number of urgency episodes in 24 hours or the score of the 
International Prostate Symptom Score (IPSS) which evaluates 
irritative symptoms. Studies that restricted caffeine intake 
[26,27] reported fewer urgency episodes in the intervention 
group than the control group. In the study by Spigt et al. [29], 
both 2 groups had differences between baseline and after the 
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intervention, but the control group indicated bigger differences 
than the intervention group from 5.7 to 4.4 of the IPSS score. 
Swithinbank et al. [32] compared fluid increase and decrease 
groups among IDO participants. The urgency episodes were 
increased in the group who increase fluid intake and decreased 
in the group drinking less fluid.

Urinary frequency
Urinary frequency was reported in 5 studies by assessing the 
number of voids in 24 hours. Studies that reduced caffeine in-
take found significant improvement in both groups with the in-
tervention group showing a more significant effect than the 
comparative group [26,27]. However, when managing both caf-
feine and fluid intake [31-33], it was reported that increasing 
fluid intake increased the number of urinary voids.

Urinary incontinence
The episodes or amount of UI were assessed by 6 studies. Caf-
feine restriction resulted in fewer UI episodes in the interven-
tion group than the control group, but it was not statistically 
significant [26,27]. Dowd et al. [28] compared UI episodes 
among 3 groups and found that decreasing fluid had more ef-
fect on UI than increasing or maintaining fluid intake. Kincade 
et al. [30] measured the amount of urine loss and found signifi-
cant improvement in the intervention group. Tomlinson et al. 
[33] found improvement in UI from completing a self-moni-
toring phase. One study showed caffeine plus fluid reduction 
was more effective in reducing UI episodes than caffeine reduc-
tion with fluid increase among IDO patients [32].

Fig. 3. The risk of bias results of a nonrandomized controlled trial.

Tomlinson et al. (1999)Tomlinson et al. (1999)Tomlinson et al. (1999)Tomlinson et al. (1999)Tomlinson et al. (1999)Tomlinson et al. (1999)Tomlinson et al. (1999)Tomlinson et al. (1999)Tomlinson et al. (1999)Tomlinson et al. (1999)

Domains:
D1: Bias due to confounding.
D2: Bias due to selection of participants.
D3: Bias in classification of interventions.
D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.
D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.
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Nocturia
Two studies reported this outcome. Wells et al. [27] measured 
nocturia with an international consultation on the incontinence-
overactive bladder module (ICIQ-OAB) score. In the decaffein-
ated period, nocturia symptoms improved. Kyoda et al. [31] as-
sessed nighttime frequency and episodes of nocturia for one day 
and found significant improvement in the intervention group.

Quality of life
QoL was reported by 5 studies, and all studies showed better 
QoL scores in the intervention group. However, QoL was eval-
uated by different measurements among studies and only 2 
found a statistically significant improvement [31,32].

DISCUSSION

This systematic review was conducted to assess the effectiveness 
of interventions for fluid and/or caffeine intake modification in 
adults with OAB. The main finding suggests caffeine intake re-
striction as a priority in managing OAB symptoms because all 
outcome variables improved, and reducing fluid intake was 
more effective than increasing it. However, most results were 
not statistically significant. Regarding applying caffeine and flu-
id modification interventions to OAB adults, decreasing caf-
feine and fluid intake was more effective for improving urinary 
frequency, urgency, UI, and QoL.

Regarding the effectiveness of decreasing caffeine intake, 
Kosilov et al. [34] found differences in daytime and nighttime 
urinary frequency, urgency, and UI episodes between older 
adults who consumed more than 300 mg of caffeine per day as 
tea or coffee and those who consumed less than 300 mg per day 
[34]. It was also found that the United States women whose caf-
feine intake was more than 204 mg per day were more likely to 
have UI [35]. Among the studies included in this research, caf-
feine was mostly consumed as a beverage (e.g., coffee, tea, and 
soft drinks) except in one where it was also consumed in the 
form of chocolates and medications. Most included studies that 
reduced caffeine intake also used the method of replacing caf-
feine with decaffeinated fluids to restrict the intake. Also, other 
previous studies often controlled caffeine in beverages [34,35], 
which means that the exact amount was not measured because 
caffeine contained in other foods or drugs was not included. 
Moreover, since most included studies measured caffeine intake 
by self-reporting, a reporting error is possible. Therefore, accu-
rate information and guidelines on caffeine, including beverag-

es and foods, are needed to modify caffeine intake.
This review also found that when fluid intake was decreased, 

OAB symptoms were relieved [28,31,32]. This result is consis-
tent with several previous studies that showed fluid reduction 
was more effective [20,36]. However, excessive reduction of fluid 
intake can cause dehydration, and hence, it negatively impacts 
OAB symptoms [37]. Inadequate hydration status may critically 
affect older adults and results in dehydration, hypotension, and 
constipation [38]. Therefore, maintaining the appropriate fluid 
intake is important but there is no exact guideline for OAB 
adults. Previous studies also suggested that in the case of poly-
dipsia, a gradual reduction of total daily fluid was needed by to-
tal of 1.5–2 L per day for adult women with OAB symptoms 
[39]. Another study suggested that restricting fluid intake to 6 to 
8 glasses of water per day was effective in relieving OAB symp-
toms [40]. Moreover, in this review, the participants might not 
report the exact amount of fluid because some foods such as 
fruits or soup also contained fluid but it is hard to measure. 
Therefore, future studies should identify the appropriate amount 
of fluid intake for older adults with OAB symptoms and consid-
er a suitable method for accurate measuring of fluid intake.

Among the outcome variables, UI was evaluated by 6 studies, 
but only 2 identified statistically significant results. Kincade et 
al. [30] found that the amount of urine lost was decreased in 
the experimental group after the intervention, especially for 
women who had 9 or more episodes of UI per day. Swithinbank 
et al. [32] found that increased fluid intake improved SUI 
symptoms, while decreased fluid intake was associated with 
improvement in both SUI and IDO symptoms, especially so for 
SUI. There are several UI types, such as stress, urge, and mixed. 
The symptoms of each UI type are different, but most studies 
included in this review did not distinguish between them. 
Swithinbank et al. [32] analyzed the results by dividing them 
into SUI and IDO groups, but the remaining studies included 
all types of UI or only urge UI.

Since the symptoms of each UI type are different, interven-
tions should be changed accordingly [41]. However, possibly 
because the interventions were applied collectively and the re-
sults were not statistically significant. Moreover, according to 
previous studies, fluid intake may not influence an incident rate 
of UI, but increased caffeine intake was likely to increase the 
number of urge UI episodes. Hence, there was no need to re-
duce fluid intake to control UI, but reducing caffeine was help-
ful [42,43]. Moreover, the National Institute for Health and 
Care Excellence guideline suggested that women with UI could 
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modify their fluid intake as high or low, but it did not indicate 
the applicable methods for each subtype of UI in detail [44]. 
Therefore, more studies should be conducted to identify the ex-
act intake of fluid and caffeine by UI types.

This study has several limitations. First, there is a lack of the 
experimental studies required for better evaluation of lifestyle 
modification and other interventions for OAB symptoms. Only 
8 intervention studies were selected, indicating that a small 
number of interventional studies has been conducted. More-
over, only 2 were published within the last 10 years. This result 
is opposed to the study of Park and Kim [45] that the number 
of nonpharmaceutical intervention research studies was in-
creasing. It is because this review only included studies with 
fluid and caffeine modification interventions among various 
nonpharmaceutical interventions such as education, acupunc-
ture, or exercise. Moreover, recent studies have provided mixed 
interventions of pharmacological and nonpharmacological in-
terventions rather than solely modifying fluid and/or caffeine 
intake [46,47]. Furthermore, there are other behavioral thera-
pies, such as PFMT, bladder training, lifestyle modifications, 
constipation management, and weight control [39], making 
various kinds of experimental studies. There is a need to con-
firm whether lifestyle modifications that are easily accessible, 
such as fluid and caffeine modifications, can be as effective as 
other interventions for better OAB therapy. This is because fea-
sibility, adherence, and sustainability that result from accessibil-
ity should be considered as a part of the criteria for the optimal 
intervention. Therefore, further lifestyle modification interven-
tion trials need to be conducted.

Second, it cannot be guaranteed whether the results of the in-
cluded studies were directly affected by fluid and/or caffeine 
modifications. More than half of them included fluid or caffeine 
modification as a part of their whole intervention. Bryant et al. 
[26], for example, provided education on caffeine reduction 
and bladder training. Kincade et al. [30] conducted studies with 
interventions involving individualized counseling that included 
self-monitoring techniques about caffeine consumption and 
fluid intake, and PFMT. In the study by Kyoda et al. [31], fluid 
and caffeine modifications were part of their CBT, and Tomlin-
son et al. [33] provided self-monitoring interventions such as 
behavioral therapy, which included reducing caffeine and in-
creasing water intake. It indicates that the results may not be 
derived from the effects of fluid or caffeine modifications, but 
rather from the effects of other interventions provided along 
with them. Therefore, the pure effects of fluid or caffeine intake 

should be identified by further studies.
Third, the results are based only on short-term outcomes. Most 

selected studies measure the outcome variables after 4 to 6 weeks 
from the baseline, except for one [29], which has a 6-month fol-
low-up. Modifying one’s behavior requires time-consuming ef-
fort, such as the continuous interest of healthcare professionals 
and the willingness of people with OAB to continue interventions 
longer term [48]. Therefore, further studies should identify the 
long-term effects of fluid and caffeine intake modification.

Finally, overall RoB was high because of missing outcome 
data. RoB 2.0 generally judges the overall RoB as corresponding 
to the highest RoB [24]. Three RCTs were at high risk of overall 
bias because they had high risk in the missing outcome data 
domain. In this domain, it is first checked whether the data for 
the outcome is available for all or almost all and participants are 
randomized. If not, it is examined whether there is evidence for 
not causing bias due to dropouts and if that depends on the 
true value [24]. Several studies included in this review had dif-
ferent rates and reasons for dropout data, which may over or 
underestimate the effects of interventions [49]. For example, 
Bryant et al. [26] presented the reason for withdrawal, but not a 
statistical method for how they dealt with the dropout data. 
Dowd et al. [28] had a 45% dropout rate and included 55% for 
analysis, which may have caused bias. Swithinbank et al. [32] 
had 15 dropouts and 69 women completed the study, but there 
was no reason given for their dropping out. The reason for 
dropouts should be described, and statistical analysis that can 
correct this should be used when analyzing data.

In conclusion, this review confirmed the effectiveness of fluid 
and/or caffeine intake modifications for improving OAB symp-
toms in adults. Since fluid and caffeine modifications are effec-
tive, they can be included in OAB interventions. Further re-
search is necessary to identify the long-term effects and per-
form further analysis such as meta-analysis.
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