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Abstract
Introduction and hypothesis The aetiology of the overactive
bladder (OAB) symptom complex is still poorly understood.
In order to obtain further insight, the prevalence and predictors
of the symptoms included in OAB, that is urgency, urgency
incontinence (UUI), frequency and nocturia, were investigat-
ed in a sample of nonpregnant nulliparous women.
Methods A national, postal and web-based survey of OAB
symptoms was conducted in women aged 25–64 years
(n = 9,197). Crude prevalence and prevalence adjusted ac-
cording to body mass index (BMI) were calculated from a
logistic regression model to evaluate the prevalence of OAB.
Results The response rate was 52%. The prevalence of urgen-
cy, bothersome urgency, UUI, and nocturia, but not daytime
frequency, increased consistently with advancing age and in-
creasing BMI. Urgency was associated with BMI, age
≥45 years, nocturia, and daytime frequency of eight or more

micturitions. Daytime urinary micturition frequency was not
affected by age either in women with OAB or in women with-
out OAB. Bothersome OAB affected almost half of the woman
in the oldest age group and was strongly associated with
nocturia of two or more micturitions and OAB with UUI.
Conclusions There were contrasting changes in the preva-
lence of the different symptoms included in OAB. With in-
creasing age and BMI, the prevalence of nocturia, urgency
and UUI increased, while daytime frequency remained stable.
These findings are of importance as the primary endpoint for
the evaluation of drug therapies for OAB has often been day-
time urinary frequency.

Keywords Daytime frequency . Nocturia . Nulliparous
women . Overactive bladder . Urgency

Introduction

Overactive bladder (OAB) is defined as a symptom complex
comprising urinary urgency, usually accompanied by frequen-
cy and nocturia, with or without urgency urinary incontinence
(UUI), in the absence of urinary tract infection or any other
obvious pathology [1]. OAB is a distressing symptom syn-
drome with a significant negative effect on quality of life
[2–4]. OAB is common and epidemiological studies in
Europe and North America [5–9] have shown an overall prev-
alence ranging between 12% and 20%, and in all of these
studies its prevalence increased with age. Contemporary evi-
dence suggests that the lower urinary tract symptoms in OAB
are common, and among these urinary urgency is generally
considered to be the cardinal symptom in patients with OAB
[10]. Urgency is directly associated with the development of
frequency, reduced intervoid interval and nocturia and UUI.
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Because the prevalence of OAB increases with age, it could
be considered that the prevalence of the individual symptoms
of the OAB would also increase, but this association has not
always been found in previous studies [5, 7, 8, 11]. This dis-
crepancy may be due to specific characteristics in the popula-
tions studied. Whilst all large epidemiological studies have
shown similar prevalence data, they also included women of
different parities, making it difficult to control for the conse-
quences of pregnancy and childbirth, which may have led to a
confounding effect. The aim of this study was to investigate
both the prevalence of OAB and the effect of ageing on urinary
symptoms in a cohort of nulliparous women to exclude the
possible confounding influences of pregnancy and childbirth.

Materials and methods

Ethical approval for the study was obtained from the Regional
Ethical Review Board (reference no. 776-13, 18 November
2013). All women receivedwritten information and gavewritten
consent before participation in the study.

This national, postal and web-based questionnaire survey
was conducted in 2014. The potential study population was
identified by the Survey Division of the Central Bureau of
Statistics (CBS) from the Total Population Register and com-
prisedwomen registered in Swedenwho had not given birth and
were 25–64 years of age. A total of 625,810 nulliparous women
were eligible for sampling and 20,000 were randomly selected
from four independent random samples stratified by decades of
age (25–34 to 55–64 years). A letter with information about the
study, which included login credentials to a web-based form
was sent to all the women. This introductory letter was followed
by postal questionnaire. The questionnaire (web and postal ver-
sions) was returned by 10,187 women (52%) after three mailing
cycles during a 4-month period. Of these women, 264 declined
participation or returned a nonevaluable questionnaire. Based
on the answers in the questionnaire, 194 women who were
pregnant at the time and 525 parous women were excluded.
Misdiagnosis of parity was predominantly related to immigra-
tion (337/525). Another 7 were excluded due to missing infor-
mation about parity, leaving a total study population of 9,197.

The 40-item questionnaire included questions about cur-
rent height and weight, urinary or anal incontinence, genital
prolapse, childhood nocturnal enuresis, menstrual status, hys-
terectomy, and the menopause. The questionnaire used in this
study was divided into three different sections: a symptom
inventory for urinary incontinence (UI) and other lower uri-
nary symptoms, and sections relating to faecal incontinence
and genital prolapse. We also included a measure of degree of
bother and distress caused by UI and other lower urinary tract
symptoms, faecal incontinence and symptoms of genital pro-
lapse. We used three separate validated questionnaires;
Sandvik’s, Tegerstedt’s, and Wexner’s [12–15].

OAB was defined according to the International Continence
Society (ICS)/International Urogynecological Association
(IUGA) definition as urgency with or without UUI, usually
accompanied by frequency and nocturia [1]. Nocturia, UI and
UUI were also defined according to ICS/IUGA definitions [1].
Urgency was present in women responding in the affirmative to
at least one of the following questions: BDo you have urinary
urgency with a sudden and strong urge to void which is hard to
postpone?^, or BDo you have involuntary loss of urine in con-
nection with a sudden and strong urge to void?^ (= UUI). In this
study UUI was also termed ‘OAB wet’ and OAB without UUI
was termed ‘OAB dry’. The women were requested to report
the number of daytime micturitions. For the purposes of the
statistical analysis, daytime micturition frequency was also di-
chotomized into less than eight and eight or more. The impact
of urgency on daily life as perceived by the woman was dichot-
omized into ‘not bothersome’ (no problem/a small nuisance) or
‘bothersome‘ (some bother/much bother/a major problem).
Bodymass index (BMI) was calculated fromweight and height
reported in the questionnaire and was categorized as normal
(<25 kg/m2), overweight (25.0–29.9 kg/m2), moderately obese
(30.0–34.9 kg/m2), and severely and very severely obese
(≥35 kg/m2). Women were also asked if they were on medica-
tion for urgency or had previously had surgery or medication
for UI. The proportions of missing data in the responses to the
questionnaire was low and varied between 0.3% for taking
medication for UI (lowest) and 1.9% for sought consultation
for UI (highest).

Characteristics of responders and nonresponders

Responders and nonresponders were compared using infor-
mation from the Total Population Register, available for
99.9% of the total sample. Nonresponders were younger
(56.7% of the age group 25–29 years compared with 37.3%
of the age group 60–64 years), and were more likely to be
immigrants (63.7%), to be non-Swedish citizens (67.8%), to
be unmarried (51.2%), to live in suburban or commuting mu-
nicipalities (53.7%), and to have a lower income and lower
level of education (59.1% of those with ≤3 years of secondary
education compared with 40.9% of those with >3 years sec-
ondary education and higher).

Statistical analysis

Statistical analyseswere performed using IBMSPSS Statistics
22 software. The chi-squared and Student’s t test were used to
compare characteristics of women with and without urgency.
Crude and adjusted prevalences and their 95% confidence
intervals (CI) were calculated for each 10-year category and
calculated from the logistic regression model taking the vari-
ables age and BMI into account. Logistic regression analysis
was used to identify independent predictors of having
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bothersome urgency. The following predictors and con-
founders were used: age, BMI, eight or more daytime mictu-
ritions, nocturia and OAB wet versus OAB dry. The level of
statistical significance was set at p < 0.05.

Results

The overall response rate for the total cohort was 52.2%; data
from 9,197womenwere available for analysis. The response rate
varied between 43.3% in the youngest age group (25–29 years)
and increased incrementally and consistently to 62.7% in the
oldest group (60–64 years). Of the respondents, 52% completed
the questionnaire in web form and 48% completed the postal
questionnaire. Of the respondents, 1,576 were postmenopausal,
358 had undergone a hysterectomy and 175 were taking
oestrogens.Medication or treatment for urgency or UI was being
taken by only a small proportion of the women (Table 1).

The symptom of urgency was reported by 1,884 of the 9,197
nulliparous women (20.5%) but was absent in 7,264 women
(missing n = 49). Childhood nocturnal enuresis, hysterectomy,
and surgery and medication for UI were highly over-represented
among women with urgency (Table 1). Women with urgency
were also older and heavier than those without (Table 1). The
prevalence of urgency and urgency-related symptoms (UUI,
nocturia and bothersome urgency) consistently increased across
all age groups, whereas the number of daytime micturitions and
prevalence of eight or more daytime micturitions were similar in
the different age groups. The greatest relative increase was seen
for nocturia of two or more micturitions (fourfold increase),
OAB wet (threefold increase), bothersome urgency (twofold in-
crease) and the symptom of urgency (twofold increase; Table 2).

The number of daytime micturitions and the proportion of
women with eight or more daytime micturitions were also sim-
ilar across all age groups in these nulliparous women with ur-
gency. The proportion of women with ‘OAB dry’ consistently
decreased, whereas the proportion of women with ‘OAB wet’
correspondingly and incrementally increased across all age

groups (1.5 times). The proportion of women with nocturia of
two or more micturitions increased with age more than three
times from 8.5% in the youngest age group (25–34 years) to
27.2% in the oldest age group (55–64 years; Table 3).

Comparing women with urgency and those without, both
groups showed increases in nocturia with age (Table 4) but the
two groups showed no difference in daytime frequency
(Table 4). In the logistic regression analysis, urgency showed
significant associations with BMI, age ≥45 years, nocturia,
daytime frequency of eight or more micturitions, and child-
hood enuresis (Table 5). In the logistic regression analysis,
bothersome urgency showed the strongest associations with
nocturia of two or more micturitions (OR 2.80, 95% CI 2.15–
3.67), ‘OAB wet’ (OR 2.39, 95% CI 1.95–2.94), and eight or
more daytime micturitions (OR 1.30, 95% CI 1.05–1.59;
Table 6). Age and BMI were not significant predictors.
Women with urgency were twice as likely to have eight or
more daytime micturitions and nocturia of one or more mic-
turitions than women without urgency, and three times as like-
ly to have nocturia of two or more micturitions (Table 4).

Discussion

The main findings of this study were that the prevalence of
OAB/urgency, bothersome urgency, UUI, and nocturia in-
creased with increasing age. Across all ages, nocturia of two
or more micturitions was consistently about three times more
prevalent in women with OAB than in those without. In con-
trast, in both women with and women without OAB, daytime
frequency was not associated with age. The presence of ur-
gency was associated with increasing BMI and age, nocturia,
and a daytime frequency of eight or more micturitions.
Bothersome OAB affected almost half the woman in the
oldest age group and was strongly associated with nocturia
of two or more micturitions and OAB wet.

OAB is common in women of childbearing age [5–9, 11].
Since most previous cross-sectional studies have included

Table 1 Characteristics of the
women grouped according to the
presence and absence of urgency

Urgency (n = 1,884) No urgency (n = 7,264) p value

Mean (SD) % No. of
women

Mean (SD) % No. of
women

Age (years) 44.3 (12.2) 1,844 39.9 (11.5) 7,264 <0.001

Weight (kg) 72.4 (17.5) 1,814 68.4 (14.6) 7,186 <0.001

BMI (kg/m2) 26.1 (6.1) 1,810 24.5 (5.0) 7,169 <0.001

Treatment for urgency 3.4 (18.1) 1,829 0.2 (3.9) 7,071 <0.001

Medication for urinary incontinence 1.3 (11.2) 1,820 0.1 (3.3) 7,188 <0.001

Operation for urinary incontinence 0.9 (9.6) 1,826 0.2 (4.2) 7,204 <0.001

Hysterectomy 6.5 (24.7) 1,844 3.2 (17.7) 7,264 <0.001

Childhood night time enuresis 18.1 (38.5) 1,823 9.7 (29.6) 7,219 <0.001

Int Urogynecol J (2018) 29:531–537 533



women of different parities, the effects of pregnancy and
childbirth may have influenced the reported prevalence. The
present study addressed this problem by studying nonpreg-
nant, nulliparous women of different ages. To our knowledge
the only study that has previously evaluated the prevalence of
urgency in nulliparous women of different ages (2,251 of
18,992 women) is the national cross-sectional survey of

Chinese women by Zhang et al. [11]. They showed that ur-
gency (according to the ICS/IUGA definition) increased line-
arly from 11.8% in women aged 20–29 years to 32.3% in
women aged 60–69 years, which is consistent with our results.
In the same study daytime frequency (defined as eight or more
micturitions per day) increased from 13.0% to 22.4% in the
same age groups, which is in contrast to our findings.

Table 2 Crude and BMI-adjusted prevalences of lower urinary tract symptoms and the subjective impact of urgency in the total cohort of 9,197
women according to age

Age group (years)

25–34
(n = 3,329)

35–44
(n = 2,613)

45–54
(n = 1,545)

55–64
(n = 1,710)

Urgency, % (95% CI) Crude value 14.8 (13.6–16.0) 17.1 (15.7–18.6) 25.1 (23.0–27.3) 30.7 (28.5–32.9)

BMI-adjusted value 15.3 (14.1–16.7) 16.6 (15.2–18.0) 23.7 (21.7–25.9) 29.4 (27.3–31.7)

Eight or more daytime micturitions, % (95% CI) Crude value 22.5 (21.1–24.0) 26.6 (24.9–28.3) 26.9 (24.7–29.1) 23.9 (21.8–25.9)

BMI-adjusted value 22.6 (21.1–24.2) 26.3 (24.6–28.1) 26.4 (24.3–28.7) 23.4 (21.4–25.5)

Number of daytime micturitions, mean (95% CI) Crude value 6.2 (6.1–6.2) 6.4 (6.3–6.5) 6.5 (6.3–6.6) 6.3 (6.2–6.4)

BMI-adjusted value 6.2 (6.1–6.3) 6.4 (6.3–6.5) 6.5 (6.3–6.6) 6.3 (6.1–6.4)

Nocturia one or more, % (95% CI) Crude value 22.8 (21.4–24.2) 31.8 (30.0–33.6) 43.9 (41.4–46.4) 57.0 (54.7–59.4)

BMI-adjusted value 23.3 (21.8–24.8) 31.5 (29.8–33.4) 43.0 (40.5–45.6) 56.3 (53.9–58.7)

Nocturia two or more, % (95% CI) Crude value 3.8 (3.1–4.4) 7.1 (6.1–8.1) 9.7 (8.2–11.2) 17.1 (15.3–18.9)

BMI-adjusted value 3.9 (3.3–4.6) 6.8 (5.8–7.8) 8.9 (7.5–10.5) 16.3 (14.5–18.3)

OAB dry, % (95% CI) Crude value 10.2 (9.2–11.2) 11.1 (9.9–12.3) 14.6 (12.8–16.3) 16.1 (14.3–17.8)

BMI-adjusted value 10.4 (9.4–11.5) 10.9 (9.7–12.1) 14.2 (12.5–16.1) 15.6 (13.9–17.4)

OAB wet, % (95% CI) Crude value 4.6 (3.9–5.3) 6.1 (5.1–7.0) 10.6 (9.0–12.1) 14.6 (12.9–16.3)

BMI-adjusted value 4.8 (4.1–5.6) 5.6 (4.8–6.6) 9.3 (7.9–10.9) 13.5 (11.9–15.3)

Bothersome urgency, % (95% CI) Crude value 6.1 (5.3–6.9) 7.5 (6.5–8.5) 10.4 (8.9–12.0) 14.5 (12.8–16.2)

BMI-adjusted value 6.4 (5.6–7.3) 7.1 (6.2–8.2) 9.5 (8.1–11.1) 13.7 (12.1–15.4)

Table 3 Crude and BMI-adjusted proportions of lower urinary tract symptoms and the subjective impact of urgency according to age

Age group (years)

25–34 35–44 45–54 55–64

Eight or more daytime micturitions, % (95% CI) Crude value 38.8 (34.5–43.1) 42.6 (38.0–47.2) 40.6 (35.7–45.5) 39.0 (34.7–43.2)

BMI-adjusted value 38.3 (34.0–42.8) 42.5 (38.0–47.2) 41.1 (36.3–46.2) 39.0 (34.8–43.4)

Number of daytime micturitions, mean (95% CI) Crude value 7.3 (7.0–7.6) 7.4 (7.1–7.7) 7.4 (7.0–7.7) 7.1 (6.9–7.4)

BMI-adjusted value 7.3 (7.0–7.6) 7.4 (7.1–7.7) 7.4 (7.1–7.7) 7.1 (6.8–7.3)

Nocturia one or more, % (95% CI) Crude value 37.6 (33.3–41.9) 50.2 (45.5–54.9) 58.8 (53.9–63.8) 73.9 (70.0–77.7)

BMI-adjusted value 37.8 (33.5–42.3) 50.1 (45.4–54.8) 8.5 (53.4–63.4) 73.7 (69.6–77.4)

Nocturia two or more, % (95% CI) Crude value 8.0 (5.6–10.4) 16.7 (13.2–20.2) 19.3 (15.3–23.2) 27.9 (24.0–31.9)

BMI-adjusted value 8.5 (6.3–11.5) 16.4 (13.2–20.2) 18.6 (15.0–22.8) 27.2 (23.4–31.3)

OAB dry, % (95% CI) Crude value 69.1 (65.0–73.2) 64.6 (60.2–69.1) 58.0 (53.0–62.9) 52.4 (48.1–56.7)

BMI-adjusted value 67.5 (63.1–71.6) 64.5 (59.9–68.8) 59.4 (54.3–64.3) 52.7 (48.3–57.1)

OAB wet, % (95% CI) Crude value 30.9 (26.8–35.0) 35.4 (30.9–39.8) 42.0 (37.1–47.0) 47.6 (43.3–51.9)

BMI-adjusted value 32.5 (28.4–36.9) 35.5 (31.1–40.1) 40.6 (35.7–45.7) 47.3 (42.9–51.7)

Bothersome urgency, % (95% CI) Crude value 37.0 (32.7–41.3) 39.0 (34.4–43.5) 38.6 (33.7–43.5) 46.3 (41.9–50.6)

BMI-adjusted value 37.9 (33.6–42.5) 39.0 (34.5–43.7) 37.8 (33.0–42.8) 46.1 (41.7–50.)
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The current definition of OAB is urgency with or without
UUI usually with frequency and nocturia [1]. This study
demonstrated that age and BMI influence the symptoms of

OAB differently. The aetiology of OAB is still unknown,
but it is likely to be multifactorial. Our results suggest a
time-dependent change in prevalence contrasting daytime

Table 4 Crude and BMI-adjusted prevalences of daytime frequency and nocturia in women with and without urgency according to age

Age group (years)

25–34 35–44 45–54 55–64

Eight or more daytime micturitions,
% (95% CI)

Urgency Crude value 38.8 (34.5–43.1) 42.6 (38.0–47.2) 40.6 (35.7–45.5) 39.0 (34.7–43.2)

BMI-adjusted value 38.6 (34.3–43.0) 42.4 (37.8–47.1) 40.7 (35.8–45.8) 38.7 (34.5–43.0)

No urgency Crude value 19.6 (18.1–21.1) 23.2 (21.4–25.0) 22.3 (19.8–24.7) 17.3 (15.1–19.5)

BMI-adjusted value 19.8 (18.3–21.3) 23.2 (21.4–25.0) 21.9 (19.6–24.5) 17.0 (15.0–19.3)

Number of daytime micturitions,
mean (95% CI)

Urgency Crude value 7.3 (7.0–7.6) 7.4 (7.1–7.7) 7.4 (7.0–7.7) 7.1 (6.9–7.4)

BMI-adjusted value 7.3 (7.0–7.6) 7.4 (7.1–7.7) 7.4 (7.1–7.7) 7.1 (6.8–7.3)

No urgency Crude value 6.0 (5.9–6.0) 6.1 (6.0–6.2) 6.2 (6.1–6.3) 5.9 (5.8–6.0)

BMI-adjusted value 6.0 (5.9–6.0) 6.2 (6.0–6.3) 6.2 (6.0–6.3) 5.9 (5.8–6.0)

Nocturia of one or more micturitions,
% (95% CI)

Urgency Crude value 37.6 (33.3–41.9) 50.2 (45.5–54.9) 58.8 (53.9–63.8) 73.9 (70.0–77.7)

BMI-adjusted value 37.8 (33.5–42.2) 49.6 (44.9–54.3) 57.7 (52.5–62.6) 73.2 (69.0–76.9)

No urgency Crude value 20.2 (18.7–21.7) 28.1 (26.2–30.0) 38.6 (35.7–41.4) 49.7 (46.8–52.5)

BMI-adjusted value 20.6 (19.1–22.2) 28.0 (25.9–29.8) 37.9 (35.0–40.8) 49.0 (46.0–51.9)

Nocturia of two or more micturitions,
% (95% CI)

Urgency Crude value 8.0 (5.6–10.4) 16.7 (13.2–20.2) 19.3 (15.3–23.2) 27.9 (24.0–31.9)

BMI-adjusted value 8.2 (6.1–11.1) 15.6 (12.6–19.3) 17.6 (14.1–21.7) 26.0 (22.4–30.1)

No urgency Crude value 3.0 (2.4–3.7) 5.1 (4.2–6.1) 6.5 (5.0–7.9) 12.1 (10.2–14.0)

BMI-adjusted value 3.1 (2.5–3.8) 4.8 (4.0–5.8) 5.8 (4.6–7.3) 11.6 (9.9–13.6)

Table 5 Logistic regression analysis of factors influencing urgency and daytime frequency (eight or more micturitions per day) in the total population
of 9,197 women

Urgency (n = 1,884) Daytime micturitions ≥8 (n = 1,492)

Analysed with nocturia of
one or more micturitions

Analysed with nocturia of
two or more micturitions

Analysed with nocturia of
one or more micturitions

Analysed with nocturia of
two or more micturitions

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age (years)

25–34 Reference Reference Reference Reference

35–44 1.00 0.86–1.16 1.03 0.89–1.20 1.14 1.00–1.30 1.18 1.04–1.34

45–54 1.55 1.32–1.83 1.70 1.45–2.00 0.99 0.85–1.16 1.10 0.94–1.27

55–64 1.97 1.68–2.30 2.21 1.89–2.58 0.71 0.61–0.83 0.78 0.67–0.95

BMI (kg/m2)

<25 Reference Reference Reference Reference

≥25–29.9 1.26 1.11–1.44 1.28 1.12–1.46 0.93 0.82–1.05 0.94 0.83–1.06

≥30–34.9 1.39 1.15–1.67 1.37 1.14–1.66 1.03 0.86–1.23 1.01 0.85–1.21

≥35 2.47 1.99–3.06 2.43 1.95–3.02 1.03 0.83–1.29 1.00 0.80–1.25

Daytime micturitions ≥8 2.23 1.99–2.51 2.32 2.06–2.61 – –

Nocturia of one or more micturitionsa 2.11 1.88–2.36 _ 2.17 1.95–2.41 –

Nocturia of two or more micturitionsb _ 2.39 2.01–2.83 – 2.80 2.37–3.30

Childhood night-time enuresis 2.11 1.81–2.46 2.14 1.83–2.49 1.09 0.94–1.27 1.10 0.95–1.28

Urgency – – 2.23 1.98–2.51 2.31 2.06–2.60

a No nocturia versus nocturia of one or more micturitions
b No nocturia + nocturia of one micturition versus nocturia of two or more micturitions
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frequency, and nocturia and urgency. These data are consistent
with the hypothesis that urgency is the driving symptom for
daytime frequency, nocturia and UUI, although daytime fre-
quency is unlikely to be influenced by urgency alone.

The pattern of changes in the prevalence of daytime frequen-
cy found in this study and in a previous study of predominantly
parous women [5] is of importance, as daytime frequency has
been both a trial entry criterion and a primary endpoint in stud-
ies evaluating OAB drug therapy. It is apparent from this cohort
of nulliparous women, that daytime frequency does not follow
the same pattern of change as seen for urgency and nocturia.
The prevalence of urgency increases with age, although data on
frequency are not consistent [5–9, 11]. In more elderly women,
frequency may be affected by behavioural changes, such as
reduced fluid intake in older individuals, redistribution of body
water, a reduction in nocturnal renal concentrating ability or
central redistribution of peripherally pooled interstitial fluid
when supine, resulting in an increased incidence of nocturia.
In the absence of other factors such as urgency, one could
hypothesize that life-time 24-h voiding frequency remains the
same although the ratio between daytime and night time
voiding changes with ageing resulting in a reduction in daytime
frequency and an increase in nocturia.

This study supports previous epidemiological work demon-
strating an increase in nocturia with increasing age [16, 17]. This
is likely to result from an increase in urgency with age as well as
other age-related changes such as nocturnal polyuria relating to
diabetes mellitus, cardiac disease, sleep apnoea and sleep dis-
turbance, an increase in BMI and potentially other factors such
as an increase in bladder overactivity. Nocturia of two or more
micturitions has been shown to be bothersome in terms of both
effect on quality of life [16] and increased morbidity and mor-
tality. The prevalence of nocturia in women aged 55–64 years
with urgency was 73–74% compared to 50% in women without
urgency, an increase of 24% in those with OAB. A similar
pattern was seen for nocturia of two or more micturitions.

The main strengths of this study were the large, randomly
selected, national cohort of nonpregnant, nulliparous women
covering an age span of 40 years. The women included were
aged 25–64 years and older women were deliberately excluded

in order to restrict the confounding effects of multiple illnesses.
We also wanted to include a larger number of fertile women for
the planned prospective longitudinal follow-up of these nullip-
arous women. Subjects were identified and recruited from the
Total Population Register. All births are continuously recorded,
and the register is updated every 6 weeks. A control question
regarding ongoing pregnancy and previous births was also in-
cluded in the questionnaire. A cohort restricted to nulliparous
women is optimal for studying the natural history of pelvic
floor dysfunction, without the interference of pregnancy and
birth-related confounding factors. OAB symptoms (micturition
frequency, urgency, nocturia and UUI) were self-reported using
validated questions and reported according to current ICS/
IUGA definitions [1]. The data presented were based on a sub-
jective evaluation by the women themselves and were not con-
firmed objectively. However, the use of a questionnaire is con-
sidered to be the most feasible tool for gathering information
about these sensitive issues [18].

Some limitations of this study need to be considered. First,
the response rate increased consistently with age from 43%
among the youngest to 63% in the oldest age group. A possible
explanation for this difference in response rates is that older
women are more compliant with questionnaires and are also
more motivated to respond. Symptoms are more commonly
encountered in older women and they may have more time
to do so. This may have tended to overestimate overall preva-
lence figures. Second, the validity of the self-reported informa-
tion depends on the participants’ willingness and ability to
perceive, evaluate and report correctly. Third, data about non-
responders suggest a selection bias. Nonresponders were youn-
ger, more often immigrants or non-Swedish citizens, less often
married and living in suburbs or commuting municipalities,
had a lower income and a lower level of education compared
with responders. A lower socioeconomic status (SES) among
nonresponders is known to be associated with many other
predictors of UI whereas higher SES has been consistently
linked to increased help-seeking behaviour [19]. In addition,
the women in this study were predominantly Caucasian, and
the results should be interpreted with caution in relation to
diverse ethnic groups.

Table 6 Logistic regression
analysis of predictors of
bothersome urgency in 1,844
women with urgency

Bothersome urgency Bothersome urgency

Age (years) 1.00 (0.99–1.01) 1.00 (0.99–1.01)

BMI (kg/m2) 1.01 (0.99–1.02) 1.00 (0.99–1.02)

Daytime micturitions ≥8 1.37 (1.12–1.68) 1.30 (1.05–1.59)

Nocturia of one or more micturitionsa 1.58 (1.28–1.95) –

Nocturia of two or more micturitionsb – 2.80 (2.15–3.67)

OAB wet vs. OAB dry 2.36 (1.93–2.90) 2.39 (1.95–2.94)

The two severity grades of nocturia were analysed separately
a No nocturia versus nocturia of one or more micturitions
b No nocturia + nocturia of one micturition versus nocturia of two or more micturitions

536 Int Urogynecol J (2018) 29:531–537



Conclusions

This study demonstrated an increase in the prevalence of ur-
gency and hence OAB as well as nocturia with increasing age
in nulliparous women between the ages of 25 and 64 years.
However, there was no corresponding age-related effect on
daytime frequency. This is surprising since women with OAB
have a higher prevalence of daytime frequency (eight or more
micturitions per day) across ages than women without urgency.
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