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Purpose: This study aimed to investigate the effectiveness of the simplified intervention, consisting of fluid and caffeine management 
alone in older women with overactive bladder symptoms.
Patients and Methods: A quasi-experimental pretest-posttest design was used. Rural, community-dwelling older women were 
recruited at four senior centers in South Korea. Of the 63 participants initially enrolled, 34 met the inclusion criteria. One group (n = 
15) used fluid and caffeine management alone (FM), and the other group (n = 12) used a combination of fluid and caffeine 
management and pelvic floor muscle training (FM+PFMT). Urinary symptom-specific health-related quality of life was measured 
using the Korean version of KHQ. Sleep quality was measured using the Pittsburgh Sleep Quality Index. After the intervention, 
participants were assessed 4 and 8 weeks. A linear mixed model was used for the analysis.
Results: The mean age of the participants was 74.44 ± 5.67 years. Among the nine domains of KHQ, impact on life and physical 
limitations decreased significantly in both groups, without significant between-group differences. Sleep/energy increased in both 
groups, and the scores in the FM+PFMT group were significantly improved. The number of micturition episodes per day and the 
quality of sleep did not differ significantly between the two groups.
Conclusion: A simplified intervention, consisting of fluid and caffeine management alone can be considered as the first-line 
intervention to improve health-related quality of life in rural, community-dwelling, older women with overactive bladder symptoms. 
Healthcare providers should consider providing a relatively simple, but equally effective intervention to maximize the adherence and 
effectiveness.
Keywords: overactive urinary bladder, behavior therapy, quality of life, treatment adherence and compliance, nursing

Introduction
Overactive bladder (OAB) is defined as the presence of

urinary urgency, usually accompanied by frequency and nocturia, with or without urgency urinary incontinence (UUI), in the 
absence of urinary tract infection or other obvious pathology.1 

According to the population-based studies, the prevalence of OAB syndrome is 11.8–16.5% in adults aged 18 years and 
older in Europe, Canada, and the US, and 20% in adults aged 40 years and older in Asia.2–4 The prevalence is 30–40% in 
adults aged 75 years and older.3 OAB is not life-threatening but, it may have a negative effect on quality of life.5

A combination of behavioral and pharmacologic interventions is effective for managing OAB in older adults.6 

Behavioral interventions can be categorized into lifestyle modification and training techniques.7 Lifestyle modification 
includes fluid management and weight control, avoiding bladder irritants in the diet, and timed voiding.7 Training 
techniques include bladder training with pelvic floor muscle (PFM) contraction to control urinary urgency, and regular 
pelvic floor muscle training (PFMT).7
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Fluid management with caffeine reduction is simple and easy to implement in community-dwelling older adults with 
OAB.8 Previous studies have shown that reducing caffeinated coffee consumption and appropriate fluid intake is associated 
with alleviation of OAB symptoms.9,10 OAB symptoms and urinary incontinence (UI) can be made worse by excessive fluid 
intake and incontinence, whereas restriction of fluids may promote urinary urgency and frequency due to an increase in urine 
concentration, which may irritate the bladder mucosa.11 The daily volume of fluid intake should be approximately 1500 mL or 
30 mL/kg per 24 hours.12 Hashim and Abrams13 found that OAB symptoms significantly decreased in patients who decreased 
their fluid intake by 25%. In their study,13 participants’ average fluid intake and output volumes were greater than 1500 mL and 
1700 mL per day, respectively. That is, fluid reduction may only be effective on OAB symptoms in adults who have 
appropriate fluid intake.13 In contrast, Park et al8 reported that the average volume of fluid intake in older women living in 
a rural area in Korea was approximately 934 mL per day. Thus, health care providers should confirm patients’ daily fluid intake 
status before advising them to increase or decrease fluid intake.

Caffeine promotes detrusor muscle instability and has a diuretic effect. A high caffeine intake is associated with 
OAB.14 Specifically, older women in rural areas of South Korea (hereafter, Korea) have a high prevalence of lack of 
a formal education, overweight or obesity, and high caffeine consumption compared with the general population.6,15,16 

Thus, lifestyle change behavioral interventions should be considered as the first option for older women in rural areas, 
and interventions should be simple to initiate and maintain.

PFMT was also effective in alleviating various lower urinary symptoms, such as urgency, stress or mixed UI.17 Because 
PFM contraction decreases detrusor pressure, increases urethral pressure, and suppresses the micturition reflex, patients with 
OAB are taught to perform PFM contractions when they feel an urge to urinate, instead of rushing to the toilet. Consequently, 
patients with OAB who perform PFM contractions may feel comfortable going to the toilet and avoid urinary leakage. In 
addition, PFMT may cause pelvic floor changes, and can normalize urethral pressure and the micturition reflex.18 Thus, correct 
contractions of the PFM and continued adherence to PFMT are crucial for the effectiveness of this approach.

However, correctly contracting the PFM and continued adherence to PFMT can be challenging for community- 
dwelling and rural-living older women. Talasz et al19 found that about 66% of older women were unable to perform PFM 
contractions, while 22% of them performed insufficient PFM contractions. Approximately one-third of women performed 
correct PFM contractions after receiving brief instructions,20 but PFMT adherence tended to decrease over time.21 

Considering the balance of efficacy, simplicity, and long-term adherence, it is not clear which behavioral interventions 
should first be recommended for community-dwelling older adults. Thus, in this study, we compared the effectiveness of 
using fluid and caffeine management alone versus using a combination of fluid and caffeine management with PFMT 
among community-dwelling older women with OAB in Korea.

Materials and Methods
Design
The current study had a quasi-experimental pretest-posttest design.

Participants
Community-dwelling older women who had OAB symptoms were recruited through four senior centers. These senior 
centers, which are places where older adults build friendships and participate in social activities, were selected from 
Gapyeong, Gyeonggi Province, South Korea. The four senior centers were randomized to two FM and two FM+PFMT 
sites. The enrolled participants were assigned to the FM or FM+PFMT group based on their place of residence, 
geographically close to a particular senior center, to minimize intervention-control contamination.

Participants were considered to have OAB if they answered “yes” on the question, “In the past month, have you had any 
experience of the sudden urge to urinate?” and answered “about once a daily”, “2–4 times a day”, or “5 times a day or more” on 
the question, “how often do you have a sudden desire to urinate that is difficult to defer?” The first question was originally 
developed by Irwin et al2 and used in the Korean study.22 The second question was one from Overactive Bladder Symptom 
Score.23 To check for a urinary tract infection, a urine dipstick test was used. Using an ultrasound bladder scanner (BioCon-700, 
Mcube Technology, Seoul, Korea), potential participants’ post-void residual urine volume was measured within 5 min after they 
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voided. To avoid confounding effects, we excluded older women who had a urinary tract infection, had more than 100 mL of 
post-void residual urine, or had taken medicine for lower urinary tract symptoms.

Sample Size
For sample size calculation, we applied repeated-measures analysis of variance, with an effect size of 0.8 and 
a confidence level of 0.05, using the G*Power program (version 3.1.2). The required sample size was 27 per group. 
Considering a possible dropout rate of 30%, the recruitment target was set to 35 participants per group. Sixty-three 
participants eventually enrolled through the recruitment announcement. Of the 63 participants who were initially 
enrolled, 34 met the inclusion criteria. For the pilot study, a minimum sample size of 12 per group was recommended.24

A CONSORT flow diagram, illustrating the flow of participants from recruitment to analysis, is presented in Figure 1. 
Of the 34 participants, 18 were assigned to the FM group, and 16 were assigned to the FM+PFMT group. Twenty-seven 
participants (79.4%) completed data collection at baseline and received the intervention.
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Figure 1 Flow chart of the research process.
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Intervention
The FM+PFMT group received education regarding fluid and caffeine management, combined with PFMT, and the FM group 
received education regarding fluid and caffeine management only. The principal investigator provided one-time group 
education at the senior center. The detailed content and timing of the education are presented in Table 1. None of the 
participants had any health problems requiring restriction of fluid intake. To ensure the appropriate volume of fluid intake 
a day, which is approximately 1500mL, participants were instructed to use a 300 mL water bottle to measure their daily fluid 
intake. They were advised increase or decrease their fluid intake based on their daily amount. In addition, for caffeine 
management, participants received information on caffeinated coffee and energy drinks, and were encouraged to avoid them.

The participants in the FM+PFMT group received verbal instructions on PFMT, based on the literature.25 The 
standard established recommendation for PFMT was provided (ie, three sets of 10 exercises, performed three to four 
times a week). It was also recommended that participants conduct fast twitching of the PFM several times whenever they 
felt urgency, before going to the toilet. To monitor adherence to fluid and caffeine management and PFMT, participants 
were asked to write a daily log recording whether they performed the intervention.

Measurement
Health-Related Quality of Life
Urinary symptom-specific health-related quality of life (HRQOL) was the primary outcome and measured using the 
Korean version of the King’s Health Questionnaire (KHQ).26,27 The instrument is a 21-item questionnaire based on nine 
domains including “general health perceptions”, “impact on life”, “role limitation”, “physical limitation”, “personal 
relationship”, “social limitation”, “emotion”, “sleep/energy”, and “incontinency severity”. The score for each domain 
ranges from 0 to 100. A higher score indicates a lower HRQOL. Cronbach’s α for the Korean version was 0.9228 and that 
obtained in this study was 0.84.

Sleep Quality
Sleep quality was the secondary outcome and was assessed using the Korean version of the Pittsburgh Sleep Quality 
Index (PSQI-K).29,30 The instrument is a 19-item, self-rated questionnaire and the scores range from 0 to 21. A higher 
score indicates lower sleep quality. Cronbach’s α of the Korean version was 0.8429 and that in this study was 0.67.

Participants’ Characteristics
Information was collected on participants’ age, level of education, living status, self-reported health status, number of 
micturition episodes per day, and self-reported comorbidities.

Table 1 Overview of the Content of the Intervention

FM group FM+PFMT Group

Fluid and caffeine modification Time 
(minutes)

Fluid and caffeine modification + PFMT Time 
(minutes)

Overview of OAB 15 Overview of OAB 15

Basic bladder anatomy and micturition process Basic bladder anatomy and micturition process
Sign and symptoms of OAB Signs and symptoms of OAB

Fluid and caffeine modification 15 Fluid and caffeine modification 15

Appropriate daily fluid intake Appropriate daily fluid
Caffeinated drinks: coffee, energy drinks, green tea Caffeinated drinks: coffee, energy drinks, green tea

Q & A 10 Break 10

Unassisted PFMT and practice 30
Q & A 10

Total education time 40 Total 80

Abbreviations: OAB, overactive bladder; FM, Fluid and caffeine modification; PFMT, pelvic floor muscle training.
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Data Collection
In this study, data were collected from February to April 2018. At the four senior centers, face-to-face, structured 
interviews were conducted by trained research assistants. After collecting the baseline data, the interventions were 
provided by the principal investigator on the same day at the rural senior center. After the intervention was provided, the 
research assistants who participated in the data collection called all participants once a week to monitor their adherence to 
the intervention and encourage them to maintain adherence. Data were collected at 4 and 8 weeks after the intervention 
for posttest 1 and posttest 2, respectively.

Ethical Considerations
This study complies with the ethical principles of the Declaration of Helsinki. This study was approved by the institutional 
review board of Yonsei University (No. Y-2017-0106). Written informed consent was obtained. All participants were 
informed of the aims, procedures, and possible benefits and risks of the study, and their right to withdraw at any time during 
the research process. They were informed that all data would be used for research purposes only.

Data Analysis
Descriptive statistics were used to describe participants’ demographics and disease-related characteristics. The homo-
geneity between the FM+PFMT and FM groups was evaluated using the independent t-test, the chi-square test, and 
Fisher’s exact test. Between-group differences were analyzed using a linear mixed model. All statistical analyses were 
based on the intention-to-treat population. For the missing data, last observation carried forward (LOCF) method was 
used. The data were analyzed with SAS version 9.4 (SAS Institute, Cary, NC, USA).

Results
The baseline characteristics of the 27 participants are presented in Table 2. There were no significant differences in the 
general characteristics of the FM and FM+PFMT groups. The mean age of the participants was 74.44 ± 5.67 years. 
Thirty-three percent of the participants did not have any formal education, and 51.9% of them had completed elementary 

Table 2 Comparison of General Characteristics and Main Variables Between the FM and FM+PFMT Groups at Baseline (N=27)

Variable Total (n=27) FM Group (n=15) FM+PFMT Group (n=12) t or Fisher E

Mean ± SD (Range) or 
N (%)

Mean ± SD (Range) or 
N (%)

Mean ± SD (Range) or 
N (%)

(p-value)

Age (years) 74.44 ± 5.67 (66.00–88.00) 74.60 ± 4.67 (64.00–82.00) 74.25 ± 6.94 (66.00–88.00) −0.16 (0.882)
65~79 yrs 23(85.2) 14 (93.3) 9 (75.0) 0.62 (0.294)

≥80 yrs 4 (14.8) 1 (6.7) 3 (25.0)

Educational level 1.11 (0.574)
No Education 9 (33.3) 4 (26.7) 5 (41.7)

Elementary school 14 (51.9) 8 (53.3) 6 (50.0)

≥Middle school 4 (14.8) 3 (20.0) 1 (8.3)
Body mass index (kg/m2) 25.59 ± 3.69 (19.78–34.19) 26.52 ± 3.47 (21.72–34.19) 24.43 ± 3.77 (19.78–30.47) −1.50 (0.146)

Normal (≥18.5, <23) 8 (29.6) 3 (20.0) 5 (41.7) 0.64 (0.423)

Overweight (≥23) 19 (70.4) 12 (80.0) 7 (58.3)
Living status 0.36 (0.546)

Widow 13 (48.2) 8 (53.3) 5 (41.7)

Living with spouse 14 (51.9) 7 (46.7) 7 (58.3)
Self-reported health status 1.12 (0.572)

Poor 4 (14.8) 2 (13.3) 2 (16.7)

Fair 12 (44.4) 8 (53.3) 4 (33.3)
Good 11 (40.7) 5 (33.3) 6 (50.0)

(Continued)
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school education (6 years of education). The mean body mass index was 25.59 ± 3.69 kg/m2, and 70.4% of the 
participants were overweight or obese. Fifty-two percent of participants lived with their spouses. The most prevalent 
health problems were hypertension (55.6%) and musculoskeletal disease (40.7%).

The mean number of micturition episodes per day was 7.93 ± 3.31. The mean sleep quality score measured by the PSQI- 
K was 10.19 ± 3.52, meaning that participants’ sleep quality was poor. On the KHQ, participants reported slightly poor 
general health perceptions (56.48 ± 24.61) and a minor impact on life related to their bladder problems (41.97 ± 32.80). 
Participants reported that the other domains of KHQ were not strongly affected by their bladder problems, as follows: role 
limitations (17.28 ± 22.40), physical limitations (25.31 ± 28.26), social limitations (13.58 ± 23.13), personal relationships 
(4.17 ± 11.79; n = 8), and emotions (11.11 ± 21.35). Regarding the personal relationships with their partner, only eight 
participants responded to the question because 13 participants (48.2%) were widowed. Most participants with spouses 
responded as “not applicable” to the questions, “Does your bladder problem affect your relationship with your partner?” and 
“Does your bladder problem affect your sex life?”, and the data were treated as missing according to KHQ scoring system. 
Therefore, the variables regarding personal relationships were not included in the linear mixed model analysis.

The mean values, standard deviations, and results of the linear mixed model analysis for outcome variables are 
presented in Table 3. Regarding the primary outcome of urinary symptom–specific HRQOL, the scores on the KHQ 
domains for “the impact on life” and “physical limitations” related to bladder problems decreased significantly over time 
in both groups (p = 0.010, p = 0.027, respectively). However, in both groups, “incontinence severity” fluctuated over time 
(p = 0.036). “Sleep/energy” increased over time in both groups (p = 0.006), and a significant group-by-time interaction 
effect was noted (p = 0.049; Figure 2). While the scores of “sleep/energy” in the FM group improved minimally, these 
scores improved significantly in the FM+PFMT group. No significant differences between two groups by time were 
found in the other domains of the KHQ. Regarding the secondary outcome—the quality of sleep—measured by the 
PSQI-K or the number of micturition episodes per day, there were no differences between the two groups over time.

Table 2 (Continued). 

Variable Total (n=27) FM Group (n=15) FM+PFMT Group (n=12) t or Fisher E

Mean ± SD (Range) or 
N (%)

Mean ± SD (Range) or 
N (%)

Mean ± SD (Range) or 
N (%)

(p-value)

Current health problems (yes)
Musculoskeletal disease 11 (40.7) 6 (40.0) 5 (41.7) 0.00 (1.000)

Hypertension 15 (55.6) 9 (60.0) 6 (50.0) 0.02 (0.706)

Cardiovascular disease 3 (11.1) 2 (13.3) 1 (8.3) 0.00 (1.000)
Diabetes mellitus 5 (18.5) 4 (26.7) 1 (8.3) 0.52 (0.342)

Dyslipidemia 7 (25.9) 5 (33.3) 2 (16.7) 0.29 (0.408)

24-hour number of micturition 
episodes

7.93 ± 3.31 (3.00–15.00) 8.70 ± 3.47 (4.00–15.00) 6.96 ± 2.96 (3.00–10.00) −1.38 (0.179)

Quality of sleep 10.19 ± 3.52 (4.00–17.00) 9.93 ± 3.81 (4.00–17.00) 10.50 ± 3.26 (6.00–16.00) 0.41 (0.686)

King’s Quality of Life
General health perception 56.48 ± 24.61 (0.00–100.00) 55.00 ± 16.90 (25.00–75.00) 58.33 ± 32.57 (0.00–100.00) 0.32 (0.752)

Impact on life 41.97 ± 32.80 (0.00–100.00) 48.89 ± 27.79 (0.00–100.00) 33.33 ± 37.61 (0.00–100.00) −1.24 (0.228)

Role limitations 17.28 ± 22.40 (0.00–83.30) 15.56 ± 22.24 (0.00–83.30) 19.44 ± 23.39 (0.00–66.70) 0.44 (0.663)
Physical limitations 25.31 ± 28.26 (0.00–100.00) 20.00 ± 26.13 (0.00–100.00) 31.94 ± 30.53 (0.00–100.00) 1.10 (0.284)

Social limitations 13.58 ± 23.13 (0.00–100.00) 12.59 ± 18.72 (0.00–66.70) 14.81 ± 28.56 (0.00–100.00) 0.24 (0.810)

Personal relationships 4.17 ± 11.79 (0.00–33.30) 6.67 ± 14.91 (0.00–66.70)a 0.00 ± 0.00 (0.00–0.00)b −1.00 (0.374)
Emotions 11.11 ± 21.35 (0.00–100.00) 16.30 ± 27.17 (0.00–100.00) 4.63 ± 7.43 (0.00–22.20) −1.59 (0.131)

Sleep/energy 32.72 ± 32.84 (0.00–100.00) 22.22 ± 31.29 (0.00–100.00) 45.83 ± 31.08 (0.00–83.33) 1.95 (0.062)

Incontinence severity 31.60 ± 19.18 (6.67–73.30) 33.33 ± 19.19 (6.67–60.00) 29.44 ± 19.79 (6.67–73.33) −0.52 (0.610)

Note: an=5; bn=3. 
Abbreviations: SD, standard deviation; FM, Fluid and caffeine modification; PFMT, pelvic floor muscle training.
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Table 3 Linear Mixed Model Analysis of the Outcome Variables

Baseline Post-Test 1 Post-Test 2 Parameter F p

FM FM+PFMT FM FM+PFMT FM FM+PFMT

(n=15) M ± SE (n=12) M ± SE (n=15) M ± SE (n=12) M ± SE (n=15) M ± SE (n=12) M ± SE

King’s Quality of Life
General health perception 55.00 ± 16.90 58.33 ± 32.57 51.67 ± 19.97 58.33 ± 26.83 55.00 ± 23.53 41.67 ± 26.83 Group 0.72 0.405

Time 1.81 0.174

Group*Time 2.67 0.079
Impact on life 48.89 ± 27.79 33.33 ± 37.61 35.56 ± 32.04 25.00 ± 25.13 15.56 ± 24.77 25.00 ± 28.87 Group 0.09 0.773

Time 5.03 0.010

Group*Time 2.03 0.142
Role limitations 15.56 ± 22.24 19.44 ± 23.39 13.33 ± 19.11 16.67 ± 21.32 12.22 ± 14.73 5.56 ± 10.86 Group 0.17 0.685

Time 1.78 0.180

Group*Time 0.80 0.456
Physical limitations 20.00 ± 26.13 31.94 ± 30.53 15.56 ± 23.12 18.06 ± 28.83 11.11 ± 12.06 6.94 ± 15.01 Group 0.01 0.908

Time 3.88 0.027
Group*Time 0.88 0.420

Social limitations 12.59 ± 18.72 14.81 ± 28.56 18.52 ± 18.62 11.57 ± 11.72 15.93 ± 14.38 11.11 ± 9.17 Group 1.64 0.213

Time 0.08 0.927
Group*Time 0.63 0.539

Emotions 16.30 ± 27.17 4.63 ± 7.43 6.67 ± 11.73 4.63 ± 7.43 3.70 ± 9.07 5.56 ± 11.11 Group 1.40 0.248

Time 2.15 0.127
Group*Time 2.68 0.078

Sleep/energy 22.22 ± 31.29 45.83 ± 31.08 20.00±20.12 19.44±17.16 16.67±18.90 13.89±21.12 Group 0.31 0.583

Time 5.76 0.006
Group*Time 3.21 0.049

Incontinence severity 33.33 ± 19.19 29.44 ± 19.79 24.44±13.49 12.11±17.94 31.11±10.59 25.00±13.37 Group 0.77 0.389

Time 3.55 0.036
Group*Time 0.10 0.904

Quality of sleep 9.93 ± 3.81 10.50 ± 3.26 9.60 ± 2.85 9.42 ± 3.42 9.93 ± 1.91 10.25 ± 2.53 Group 0.05 0.834

Time 0.99 0.380
Group*Time 0.25 0.779

24-hour number of micturition episodes 8.70 ± 3.47 6.96 ± 2.96 8.53 ± 1.92 7.17 ± 2.50 8.37 ± 2.22 6.75 ± 2.61 Group 1.38 0.253

Time 0.22 0.806
Group*Time 0.07 0.928

Abbreviations: M, estimated mean; SE, standard error; FM, Fluid and caffeine modification; PFMT, pelvic floor muscle training.
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Discussion
Current guidelines have suggested the use of behavior therapy that combines training techniques with habit changes as a first- 
line treatment for OAB.1,30 However, unassisted interventions, including Kegel exercises, are often difficult for older women 
to follow because they struggle to identify the correct muscles to confirm whether they are performing the exercise properly. In 
this study, we showed that, over time, behavioral interventions—both a simplified fluid and caffeine management and 
a combination of fluid and caffeine management with PFMT—were significantly effective in improving the impact of 
OAB symptoms on life and the physical limitations related to OAB symptoms, with no significant differences between the 
two groups. These findings support our hypothesis that a simplified intervention, ie, fluid and caffeine management alone, can 
be considered as a first-line behavioral intervention, as it is equally effective in alleviating the effects of OAB symptoms on life 
and physical limitations as is PFMT combined with fluid and caffeine management.

In this study, there were no significant differences between the intervention and FM+PFMT groups in any of the outcomes, 
except for the sleep and energy variables in the KHQ. Considering that the effect of PFMT on OAB depends on several factors, 
such as the frequency and extent of training, adherence to the training procedure, functional performance of PFM, and satisfaction 
with the intervention,31,32 one possible explanation of the negative findings in the current study is that the FM+PFMT group 
participants might not have performed PFMT correctly based on unsupervised verbal instructions, without vaginal palpation or 
ultrasound monitoring. According to previous systematic reviews, supervised PFMT programs were more effective in reducing 
UI than non-supervised programs.33–35

In reality, however, it is not possible to provide supervised PFMT programs to women living in rural areas, because of 
limited facilities and human resources. In rural areas of Korea, there are few specialized healthcare providers that can 
care for patients with OAB and that can supervise PFMT interventions, as these are mainly provided by secondary or 
tertiary hospitals. In addition, for women who live in rural areas, far from specialized clinics, there are limited resources 
for learning how to perform PFMT in home-based exercises or for attending supervised PFMT programs. Therefore, to 
change behaviors in Korean women living in rural areas, it is important to consider the tolerability, simplicity, and ease of 
adherence to behavioral interventions, in addition to the efficacy of the interventions.

This study had several limitations. First, the evaluation of intervention adherence and compliance may not have been 
accurate because the study data were based on self-reporting via daily log sheets and a telephone follow-up interview. 
Specifically, all participants were encouraged to consume 1500 mL of fluids. For older women living in rural areas, with 
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Figure 2 Score changes of sleep/energy by group over time.
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low education levels, we designed a simple logging method using simple marking rather than writing the amount of fluid 
intake. However, we found that it was not easy for these women to mark a daily log consistently, while following the 
intervention instructions. For future studies, we suggest that a pre-survey should be conducted to identify which 
intervention logging methods are appropriate for older women living in rural areas (eg, using daily accomplishment 
stickers, rather than writing in a diary).

Second, during the intervention process, it was difficult to ensure accurate evaluation of whether participants 
performed PFMT properly, because we did not employ an objective measure of effective contractions of the PFM, 
such as a biofeedback devices or digital muscle testing. Instead, based on the daily log sheet and a telephonic follow-up 
interview, we considered them to be compliant with the verbal instructions of PFMT if they had completed 60% of the 
full instructions (three sets of 10 muscle training exercises per day). Thus, future studies should include objective 
measurements that test PFM contraction, to improve the internal validity of such an experimental study.

Third, in this study, data were collected at 4 and 8 weeks after the intervention. Depending on the severity of their 
OAB, some participants experienced the effect of the intervention within 2 weeks and up to 3 months or longer.36,37 

Therefore, future studies need to consider a longer follow-up period to better measure the effects of PFMT and the fluid 
moderation intervention. Moreover, to avoid confounding effects, the current study excluded older women who had 
a urinary tract infection, had more than 100 mL of post-void residual urine, or were taking medication for lower urinary 
tract symptoms. In addition, for increasing the accuracy of the amount of participants’ intake and output and urinary 
symptoms of OAB, future studies should consider including a voiding diary or pad use.

Additionally, in the current study, 27 participants of the 34 enrolled participants remained, which implies a 20.6% 
attrition rate. This attrition rate may be attributed to seasonal effects, because this study was conducted from February to 
April 2018, which is a busy farming season. Therefore, we suggest that considering farming events is important when 
conducting research in rural areas. As another strategy to decrease the attrition rate during the intervention period, regular 
monitoring, such as encouraging intervention adherence by a telephone call once a week or using an online-video 
individual/group meeting, can be considered. It is also important to include gatekeepers, such as community nurses and 
leaders, in an advisory board to identify user-friendly interventions and to develop alternative retention plans, thereby 
maximizing the benefit–burden ratio.38 Future intervention studies including older adults living in rural areas should 
consider the benefits of the potentially helpful intervention and social interactions, as well as the burdens of discomfort, 
time, and accessibility, associated with study participation.

Finally, this pilot study had a small sample size and was conducted in a single county in Korea. Due to the small size 
of the senior centers in the rural area, finding participants with OAB was difficult. Nurses at the health center confirmed 
this difficulty, even with ample time set aside for recruitment. Therefore, generalizing our findings to other older adults 
with OAB symptoms should be undertaken with caution. Based on the results of this pilot study, a replication study that 
expands the geographic area and number of participants should be undertaken in the future. Moreover, to improve the 
generalizability of the study findings, environmental factors and social interactions should be considered for a multilevel 
assessment of participant characteristics that could affect the results.

Conclusion
This study found that fluid and caffeine management can be considered as the first-line intervention among various 
behavioral interventions for rural, community-dwelling older women with OAB. For those who have difficulty in 
performing and adhering to proper PFMT, healthcare providers should consider education on a relatively simple, but 
equally effective intervention, ie, fluid management including caffeinated drink reduction to maximize adherence and to 
optimize the effectiveness of behavioral interventions.
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