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Abstract 

Background Pelvic floor dysfunction (PFD) is a global health problem affecting millions of women worldwide. 
Vaginal childbirth has been reported to be the most important factor in the etiology of PFD though a prior study 
also reported a high prevalence of PFD in nulliparous women. Some previous studies had suggested Urinary incon-
tinence before pregnancy as a major risk factor for incontinence later in life, thus prevention of PFD has become 
a major priority in women’s health, and identification of women at risk is a key element in current prevention strate-
gies It is therefore necessary to investigate the prevalence and risk factors for PFD in Nulligravida women who have 
never been pregnant to enable preventative measures especially as it regards lifestyle modification.

Methods Participants were 160 Nulligravida students aged between 17 and 26 years. They were screened for pelvic 
floor dysfunction using an Australian pelvic floor questionnaire which assessed their bladder function, bowel function, 
pelvic organ prolapse, and sexual function. Descriptive statistics of frequency and percentage were used to sum-
marize categorical variables. Univariate analysis of Fisher’s exact test and Wilcoxon rank-sum test were conducted 
to show the association of categorical and continuous variables with pelvic floor dysfunction (PFD) respectively. The 
risk factors of PFD with p values < 0.05 were considered significant. All analyses were performed using R Statistical 
Computing Programming version 4.2.2.

Results The prevalence of having at least one of any of the PFD was 73.1% while the prevalence of bladder, bowel, 
prolapse, and sex dysfunction were 25.63% (41/160), 53.75% (86/160), 1.88% (3/160), and 23.13% (37/160) respectively. 
BMI was not a significant risk factor for any type of PFD while multi-variable logistic regression identified the level 
of study, height, history of UTI, and non-sport participation as significant (p < 0.05) risk factors for at least one type 
of PFD with Odd ratio of 4.91, > 100, 8.47, and 2.86 respectively.

Conclusion There is high prevalence of PFD among Nulligravida students, with non-participation in sports and his-
tory of urinary tract infections being the main significant risk factors.

Keywords Pelvic floor dysfunction, Nulligravida, Urinary incontinence, Fecal incontinence, Pelvic organ prolapse

Introduction
Pelvic floor dysfunction (PFD) is a global health problem 
affecting millions of women worldwide and comprises 
a broad range of clinical dysfunctions such as urinary 
incontinence (UI), fecal incontinence (FI), pelvic organ 
prolapse (POP) vaginal laxity (VL), vaginal wind (VW), 
and overactive bladder (OAB). Also inclusive are sensory 
or emptying abnormalities of the lower urinary tract, 
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defecation dysfunction, and sexual dysfunction (SD) [1, 
2]. These symptoms lead to a broad range of quality-of-
life impairments, from minor discomfort and embarrass-
ment to severe damage to function and quality of life [3]. 
Adult women may have one or more of these dysfunc-
tion, which adversely affects the quality of life, including 
sexual health, functional status, social constraints, and 
psychological well-being [4]. Global reports of POP prev-
alence vary greatly, ranging from 3 to 50% [5].

Though vaginal childbirth has been reported to be 
the most important factor in the etiology of PFD [6], a 
prior study reported a high rate of more than one type 
of PFD in nulliparous women with very common clini-
cally significant symptoms and associated bother [1]. 
Other major risk factors for subsequent pelvic dysfunc-
tion are UI before pregnancy, ethnicity, age at birth of 
the first child, BMI, family history of PFD (mother and 
sister), baby’s weight [6], and maternal height (if < 160 cm 
and baby > 4  kg) [7]. The association of overweight and 
obesity with stress incontinence has been shown in a 
previous study [8]. However, in the Nurses’ Health study, 
increased waist circumference but not BMI predicted 
incident stress urinary incontinence (SUI) among mid-
dle-aged women [9]. Therefore, cross-sectional studies 
show that in addition to BMI, waist-hip ratio and thus 
abdominal obesity may be an independent risk factor for 
incontinence in women. Obesity is considered an impor-
tant independent risk factor for pelvic floor dysfunction, 
and a strong association between obesity and urinary 
incontinence in women has been clearly documented 
[10]. Obesity has also been associated with fecal incon-
tinence, which affects 16–68% of obese individuals [11]. 
The prevalence of fecal incontinence has also been shown 
to decrease after weight loss following bariatric surgery, 
further emphasizing the importance of obesity as a modi-
fiable risk factor.

Physical activity has numerous health benefits and 
women are encouraged to be active, however, there may 
be a threshold at which physical activity’s benefit for 
the pelvic floor is counterproductive. Mild or moderate 
activity and strenuous activity may impact pelvic floor 
disorders differently and in a bidirectional manner. Reg-
ular low-impact activity, like walking, is associated with 
a lower prevalence of stress incontinence [12]. However, 
many young women report stress urinary incontinence 
during high-impact, vigorous-intensity activities: 28% of 
college varsity athletes, 41% of elite athletes, and 43% of 
women participating in club sports [13].

Pelvic floor disorders are common, costly, and distress-
ing conditions for women [13] and a prior study reported 
that 12.8% of women who had never given birth expe-
rienced pelvic floor dysfunction [14]. It has also been 
suggested from a prior study that one of the major risk 

factors for subsequent pelvic dysfunction is UI before 
pregnancy [15]. Therefore, lifestyle changes with behav-
ioral modifications that can prevent PFD need to be 
adopted from an early phase of life. Prior evidence would 
suggest that in some cases incontinence later in life can 
be prevented or the onset delayed with primary preven-
tion and actions taken early, even in the absence of incon-
tinence [15].

Therefore, an investigation of the prevalence and risk 
factors of PFD in Nulligravida women who have never 
been pregnant will give an insight into the risks in these 
young women in order to create awareness and also offer 
preventative measures especially as it regards lifestyle 
modification. This will greatly minimize the risks of this 
population of women developing PFD later in life. This is 
important as a previous study suggested that the identifi-
cation and standardization of pelvic floor muscles (PFM) 
strength in nulliparous women of different ages can help 
predict urinary and fecal incontinence as well as sexual 
dysfunction in a woman’s first pregnancy [16].

Materials and methods
Participants selection
One hundred and sixty unmarried nulligravida female 
students of the College of Medicine, University of Lagos 
not less than 18 years participated in this study. Excluded 
were students who had experienced a pregnancy or 
undergone any form of abdominal surgery prior to the 
time of the study.

Study design
This was a cross-sectional survey with participants 
recruited by convenience. Though the sample size was 
calculated to be 152 [17], 160 participants were recruited 
due to the availability of financial resources and time.

Sample size calculation

n = desired sample size
Z = the standard normal variate usually set at 1.96 

(population critical value).
P = expected prevalence rate for the population based 

on previous studies or pilot study = 0.128.
d = absolute error.
n = (1.96)2 × (0.128) × (0.872)/0.052.
n = 0.429/0.0025 = 171.5
nf = n/[1 + n/N].
nf = minimum sample size for population < 10,000.
n = minimum sample size for population > 10,000.
N = estimated population of female students in college 

of medicine, which is estimated to be 1381.
nf = 171.5/[1 + 171.5/1381].

n =

Z2(p(1− p)

(d)2
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nf = 171.5/ (1 + 0.124) = 171.5/1.124.
nf = 152.
Sample size for study = 152.

Materials
The instrument used for the collection of data was the 
Australian Pelvic Questionnaire that collected informa-
tion on all four types of PFD. The questionnaire con-
sists of four sections, which cover all four types of PFD. 
Each section contains 10–15 questions. All answers were 
graded from 0 to 3, where zero means no symptom pre-
sent and 3 means the most frequent or severe symptom. 
Additionally, each section has a question about the grade 
of bother due to symptoms, rated 0–3 (0 indicates no 
bother and 3 indicates severe disturbance). All questions 
from each section can be logically divided into primary 
symptoms, which are mandatory to diagnose a condition, 
and secondary symptoms, giving extra information on 
the severity of primary symptoms, such as reduced fluid 
intake, pad usage, laxative use, and bother. For analysis, 
primary symptoms from the questionnaire were selected 
according to International Continence Society (ICS) defi-
nitions for various types of fecal (FD) or urinary (UD) 
dysfunction. This study aimed to comprehensively inves-
tigate all possible types of symptoms and dysfunctions 
besides incontinence symptoms commonly described 
in other studies It investigated more questions from the 
questionnaire related to symptoms of overactive blad-
der in the urinary section and obstructed defecation in 
the FD section. For the sexual section, dyspareunia and 
vaginal laxity and tightness were used as primary symp-
toms. Regarding prolapse, all questions included in that 
section can be regarded as primary symptoms of pro-
lapse. These symptoms were selected as primary because 
they were included in the Pelvic Floor Distress Inven-
tory and repeatedly utilized in previous studies [1, 18]. 
The questionnaire additionally contains a total section 
score for UD, FD, POP, and sexual dysfunction (SD). It 
was calculated by adding all individual symptom scores 
in each section. In this analysis, symptoms with grade 2 
or 3 (meaning symptoms present at least once weekly) in 
the questionnaire were considered clinically significant 
symptoms. The Australian Pelvic Questionnaire has a 
Cronbach’s alpha of 0.7 for all the subscales of the ques-
tionnaire and Kappa coefficients of agreement for the 
test–retest analyses varied from 0.5 to 1.0 [19]

Ethical consideration
Ethical approval for this study was sought and obtained 
from the institutional Health Research and Ethics Com-
mittee with approval number: CMUL/HREC/08/17/226. 
The purpose, relevance, and significance of the study 

were explained to the participants and their informed 
consent was obtained.

Research protocol
Participants were recruited by convenience and the 
demographic data was obtained to screen out those who 
did not meet the inclusion criteria. A total of 200 struc-
tured copies of the questionnaire were distributed and 
179 were returned with one hundred and sixty (160) valid 
for analysis. Prior to the distribution of the questionnaire, 
the aim and objectives of the study were clearly explained 
to the participants. Participants’ approval was sought, 
after which the questionnaires were distributed by hand 
to the participants. The questionnaire was self-adminis-
tered. Participants were assured of the confidentiality and 
anonymity of their data. The questionnaire was then col-
lected upon completion.

Data analysis
Descriptive statistics of frequency and percentage were 
used to summarize categorical variables. The paramet-
ric distribution of continuous variables was assessed 
using the Shapiro–Wilk normality test. The median and 
interquartile range were used to describe the continu-
ous variables. Univariate analysis of Pearson’s chi-square 
test, Fisher’s exact test, and Wilcoxon rank-sum test were 
conducted to show the association of categorical and 
continuous variables with pelvic floor dysfunction (PFD) 
respectively. The factors that achieved a p value of ≤ 0.2 
were enrolled in multi-variable backward logistic regres-
sion analysis to determine the significant risk factors of 
PFD. In the determination of PFD, score ≥ 1 was consid-
ered as PFD and score < 1 was assigned non-PFD. The 
risk factors of PFD with p values < 0.05 were considered 
significant. All analyses were performed using R Statisti-
cal Computing Programming version 4.2.2.

Results
One hundred and sixty university female students aged 
from 17 to 26 years old were included in this study. The 
median age was 21  years and Yoruba was the majority 
ethnic group (72%). Fifty-three (33%) of the participants 
were in their fourth year at the university and signifi-
cantly associated with PFD (Table 1). The overall median 
height, weight, and BMI were 1.65 m, 57 kg, and 21.4 kg/
m2 respectively. The height of non-PFD and PFD were 
statistically different (p = 0.001) (Table 1). Predominantly 
were normal BMI (76%) and age group 20–24 years (68%), 
Table 2. The overall 32 (20%) of the students had a history 
of UTI of which 29 (25%) were found to be associated 
with any PFD (p = 0.013). Most of the students had no 
history of family PFD (96%). The students’ sports involve-
ment 59 (37%), types of sport, and frequency of sports 
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activities were associated with PFD (p < 0.05) (Table  3). 
The percentages and associated categorical variables 
with bladder, bowel, prolapse, and sexual dysfunction 
were shown in Table  4. Similarly, the continuous vari-
ables associated with the four types of PFD are displayed 
in Fig.  1. The symptoms of bladder dysfunction of noc-
turia, urge, and urge incontinence (UI) had scores ≥ 1 of 
36.87%, 39.87%, and 38.75% respectively. The symptoms 
of bowel dysfunction of flatal incontinence (FLI) and 
obstructed defecation (OD) also had scores ≥ 1 of 30.62% 
and 49.25%. The Prolapse symptoms and symptoms of 

sexual dysfunction were less than 10% (Fig. 2). The preva-
lence of bladder, bowel, prolapse, and sex dysfunction 
was 25.63% (41/160), 53.75% (86/160), 1.88% (1.88%), and 
23.13% (37/160) respectively. The prevalence of having 
exactly one, two, and three of the PFD was 47.4%, 35.63%, 
and 4.38% respectively. The prevalence of bladder-bowel 
and bladder-bowel-sexual PFD were 15.63% and 2.5% 
while the prevalence of having at least one (any) of the 
PFD is 73.1% (Fig. 3).

The multi-variable logistic regression revealed that 
level of study (years in the university), height, history of 

Table 1 Association between the socio-demographic parameters of the participants and pelvic floor dysfunction

1 Median (IQR) or frequency (%)
2 Wilcoxon rank sum test; Fisher’s exact test
* Significant at p < 0.05

Parameter N Overall, N =  1601 Any pelvic floor dysfunction p  value2

No, N =  431 Yes, N =  1171

Age [years] 160 21 (20, 22) 21 (20, 23) 21 (19, 22) 0.3

Ethnic 160 0.798

 Igbo 31 (19%) 7 (23%) 24 (77%)

 Others 14 (8.8%) 3 (21%) 11 (79%)

 Yoruba 115 (72%) 33 (29%) 82 (71%)

Years spent in the uni-
versity

160 0.03*

 Fifth 12 (7.5%) 6 (50%) 6 (50%)

 Fourth 53 (33%) 14 (26%) 39 (74%)

 Third 27 (17%) 9 (33%) 18 (67%)

 Second 25 (16%) 9 (36%) 16 (64%)

 First 43 (27%) 5 (12%) 38 (88%)

Height [m] 160 1.65 (1.60, 1.68) 1.63 (1.58, 1.66) 1.65 (1.62, 1.70) 0.001*

Weight [kg] 160 57 (53, 65) 54 (52, 63) 60 (54, 65) 0.097

BMI [kg/m^2] 160 21.4 (19.6, 23.9) 20.8 (19.7, 23.8) 21.4 (19.6, 23.9) 0.89

Table 2 Association between age group and BMI status distribution with pelvic floor dysfunction

1 Median (IQR) or frequency (%)
2 Fisher’s exact test

Parameter N Overall, N =  1601 Any pelvic floor dysfunction p  value2

No, N =  431 Yes, N =  1171

Age group [years] 160 0.601

  < 20 39 (24%) 8 (21%) 31 (79%)

 20–24 108 (68%) 31 (29%) 77 (71%)

  > 24 13 (8.1%) 4 (31%) 9 (69%)

BMI status 160 0.149

 Normal 121 (76%) 34 (28%) 87 (72%)
 Obese 4 (2.5%) 0 (0%) 4 (100%)

 Overweight 17 (11%) 7 (41%) 10 (59%)

 Underweight 18 (11%) 2 (11%) 16 (89%)
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Table 3 Association between family history and sports activity with pelvic floor dysfunction

1 Median (IQR) or frequency (%)
2 Pearson’s Chi-squared test; Fisher’s exact test
* Significant at p < 0.05

Parameter N Overall, N =  1601 Any pelvic floor dysfunction p  value2

No, N =  431 Yes, N =  1171

History of UTI 160 32 (20%) 3 (9.4%) 29 (90.6%) 0.013*
Family history PFD 160  > 0.999

 Aunt 2 (1.3%) 0 (0%) 2 (100%)

 Mother 2 (1.3%) 0 (0%) 2 (100%)

 None 153 (96%) 43 (28%) 110 (72%)

 Others 2 (1.3%) 0 (0%) 2 (100%)

 Sister 1 (0.6%) 0 (0%) 1 (100%)

Sport activity 160 59 (37%) 21 (36%) 38 (64%) 0.057*
Type of sport 160 0.032*
 Athletics 22 (14%) 8 (36%) 14 (64%)

 Basketball 2 (1.3%) 2 (100%) 0 (0%)

 Dance 5 (3.1%) 0 (0%) 5 (100%)

 Football 11 (6.9%) 5 (45%) 6 (55%)

 None 101 (63%) 22 (22%) 79 (78%)

 Tennis 4 (2.5%) 0 (0%) 4 (100%)

 Volleyball 15 (9.4%) 6 (40%) 9 (60%)

Sport activity frequency 160 0.03*
 More than once weekly 11 (6.9%) 4 (9.3%) 7 (6.0%)

 None 101 (63%) 22 (51%) 79 (68%)

 Occasionally 39 (24%) 11 (26%) 28 (24%)

 Once weekly 9 (5.6%) 6 (14%) 3 (2.6%)

Table 4 The distribution of ethnic, sport activity and years in the university with pelvic floor dysfunction

* Significant at p < 0.05

Pelvic floor dysfunction N = 160 
(100%)

Ethnic Sport activity

Igbo (31) Yoruba (115) Others (14) p value No Yes p value

Bladder No (74.4%) 20 (64.5%) 91 (79.1%) 8 (57.1%) 0.0723 78 (77.2%) 23 (22.7%) 0.3482

Yes (25.6%) 11 (35.5%) 24 (20.9%) 6 (42.9%) 41 (69.5%) 18 (30.5%)

Bowel No (46.3%) 9 (29.0%) 58 (50.4%) 7 (50%) 0.0992 42 (41.6%) 59 (58.4%) 0.1406

Yes (53.7%) 22 (71.0%) 57 (49.6%) 7 (50%) 32 (54.2%) 27 (45.8%)

Prolapse No (98.1%) 31 (100%) 112 (97.4%) 14 (100%) 1 101 (100%) 0 (0%) 0.0485*
Yes (1.9%) 0 (0%) 3 (2.6%) 0 (0%) 56 (94.9%) 3 (5.1%)

Sexual No (76.9%) 19 (61.3%) 90 (78.3%) 14 (100%) 0.0106* 73 (72.3%) 28 (27.7%) 0.0811

Yes (23.1%) 12 (38.7%) 25 (21.7%) 0 (0%) 50 (84.8%) 9 (15.2%)

Pelvic floor dysfunction N = 160 (100%) Years in the university

First (43) Second (25) Third (27) Fourth (53) Fifth (12) p value

Bladder No (119) 24 (55.8%) 21 (84.0%) 20 (74.1%) 42 (79.2%) 12 (100%) 0.0002*
Yes (41) 19 (44.2%) 4 (16.0%) 7 (25.9%) 11 (20.8%) 0 (0%)

Bowel No (74) 17 (39.5%) 11 (44.0%) 13 (48.2%) 24 (45.3%) 9 (75%)  < 0.0001*
Yes (86) 26 (60.5%) 14 (56.0%) 14 (51.8%) 29 (54.7%) 3 (25%)

Prolapse No (157) 41 (95.3%) 25 (100%) 27 (100%) 52 (98.1%) 12 (100%)  < 0.0001*

Yes (3) 2 (4.7%) 0 (0%) 0 (0%) 1 (1.9%) 0 (0%)

Sexual No (123) 35 (81.4%) 21 (84.0%) 19 (70.4%) 39 (73.6%) 9 (75%) 0.0007*
Yes (37) 8 (18.6%) 4 (16.0%) 8 (29.6%) 14 (26.4%) 3 (25%)
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UTI, and no sports activity were statistically significant 
(all p < 0.05) with any (at least one) PFD with an odd ratio 
of 4.91, > 100, 8.47, and 2.86 respectively. Bladder dys-
function risk factors were level of study and no sports 
involvement. Bowel dysfunction risk factors were height 
and sexual dysfunction were history of UTI and no sports 
activities (Table 5).

Discussion
The burden of pelvic floor disorders affects every area of 
a woman’s life. Pelvic floor disorders (PFD) can result in 
multiple adverse outcomes in the daily life of a woman 
as the majority of women with PFD feel extreme shame, 
humiliation, and anxiety because of their health status 
resulting in depression. Women with advanced Pelvic 
organ prolapse (POP) and Urinary incontinence (UI) 
have decreased body image and lower quality of life 
with some isolating themselves from society. PFD also 

interferes with a woman’s daily activity like sitting down 
on the toilet, walking long distances, or lifting heavy 
materials. Perhaps the most distressing effect of PFD is 
sexual dysfunction which could lead to conflict in their 
marriages with some of them ending up in divorce. About 
67.7% of women with advanced POP are depressed and 
are also victims of social discrimination when disclosing 
their health problems [20, 21].

In view of the foregoing, prevention of PFD has become 
a major priority in women’s health, and identification 
of women at risk is a key element in current prevention 
strategies. A prior study reported that one of the major 
barriers to effective prevention is the inability to effec-
tively identify “at-risk” women [22]. A previous study had 
identified Urinary incontinence before pregnancy as one 
of the major risk factors for subsequent pelvic dysfunc-
tion [15]. Hence, lifestyle changes with behavioral modi-
fications that can prevent PFD need to be adopted from 

Fig. 1 Comparison of age, height, weight, and BMI in PFD
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an early phase of life. Prior evidence would suggest that 
in some cases, incontinence later in life can either be pre-
vented or the onset delayed with primary prevention and 
actions taken early, even in the absence of incontinence 
[15].

The purpose of this study was to determine the preva-
lence of PFD and associated risk factors in Nulligrav-
ida women in order to offer preventative strategies. 
This is important as even young nulliparas frequently 
report exercise incontinence with greater prevalence in 

Fig. 2 Distribution of symptom scores for pelvic floor dysfunction. Freq Frequency of daily urination, UI Urge incontinence, SI Stress incontinence, 
FI Flatal incontinence, DFI Diarrhea fecal incontinence, NSFI Normal stool fecal incontinence, OD Obstructed defecation, VP Vaginal pressure, RV 
Reduction to void, RD Reduction to defecate, VL Vaginal laxity, Vaginal tightness VT 

Fig. 3 Prevalence of bladder, bowel, prolapse, and sexual dysfunction
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activities that involve repetitive jumping and bouncing 
[22]. Therefore, an investigation into the prevalence and 
risk factors for PFD in Nulligravida women who have 
never been pregnant will give an insight into the risks 
in these young women in order to create awareness and 
also offer preventative measures especially as it regards 
lifestyle modification. This will greatly minimize the risks 
of this population of women developing PFD later in life. 
This is quite pertinent as the prevalence of UI in nullipa-
rous women of childbearing age has been reported to be 
10–15% [23] and UI preceding pregnancy in these women 
has been shown to be a strong indicator for an increased 
prevalence of urinary incontinence 4–12  years postpar-
tum [24]. The fecal dysfunction section had the highest 
prevalence of symptoms and the highest occurrence of 
bother of symptoms among all sections. This finding cor-
relates with the findings in the study by Durnea et al. [1]. 
It was proposed in that study that the high prevalence of 
bowel dysfunction symptoms could be partially explained 
by a high prevalence of pre-existing bowel pathology. 
However, in this present study, no respondent reported 
a positive history of pre-existing bowel pathology. The 
outcome of this study indicated that the majority (64.4%) 
of the respondents have at least 2 primary symptoms of 
bladder dysfunction. Stress incontinence was present 
in 20%, and urge incontinence in 38.8% while urinary 
urgency (39.4%) was more prevalent than stress incon-
tinence (20%). This finding also correlates with findings 
from the study by Durnea et al. [1] showing a prevalence 
of urgency of 42% and stress incontinence of 19.7%. The 

number of respondents who reported symptoms of pel-
vic organ prolapse was minimal and this was comparable 
with results from the NHANES study [25] where a preva-
lence of 0.6% was reported.

The study by Milsom et al. [6] reported vaginal child-
birth as the most probable important factor in the etiol-
ogy of pelvic floor dysfunction; therefore in our study, 
the high prevalence of PFD (73.12%) among Nulligravi-
das who have never been pregnant necessitates further 
investigations into other factors that may have predis-
posed this population of women to PFD. Contrary to ear-
lier reports on the association of overweight and obesity 
with stress incontinence [8], our findings show that BMI 
had no significant impact and the majority of those with 
normal BMI (79.1%) had PFD. Age was also not signifi-
cantly associated with PFD though it was most prevalent 
in participants in the 20–24 years age bracket contrary to 
the findings of Ingrid et al. [14] in their study in a popula-
tion of women in the USA. This is possible because the 
population in this present study was composed of young 
women only.

Participation in sports and high-intensity physi-
cal activity (PA) among women have been reported as 
important modifiable risk factors for pelvic floor dys-
function in several studies [26, 27]. The outcome of this 
study indicates that there is a significant relationship 
between involvement in sporting activity and the type of 
sports with PFD in line with a previous study carried out 
by Giagio et al. [28]. However, logistic regression analysis 
shows that non-participation in sports was significantly 

Table 5 Multi-variable logistic regression for associated risk factors with PFD

* Significant at p < 0.05

Factors Any PFD Bladder dysfunction Bowel dysfunction Sexual dysfunction

OR (95%Cl) p value OR (95%CI) p value OR (95%CI) p value OR (95%CI) p value

Age 0.94 (0.77, 1.15) 0.5579 1.21 (0.95, 1.53) 0.117 0.99 (0.82, 1.18) 0.8687 0.97 (0.78, 1.20) 0.7635

Ethnic

 Others 1 1 1 1

 Igbo 1.01 (0.18, 5.7) 0.9945 1.06(0.15, 7.29) 0.9554 1.14 (0.24, 5.47) 0.8731 Inf (0, Inf ) 0.9877

 Yoruba 0.6 (0.14, 2.61) 0.4952 0.31 (0.06, 1.73) 0.1816 0.42 (0.11, 1.58) 0.1981 Inf (0, Inf ) 0.9886

Level of study

 First year 1 1 1 1

  > First year 4.91 (1.45, 16.7) 0.0106* 8.94 (2.81, 28.7) 0.0002* 1.34 (0.56, 3.21) 0.5135 0.84 (0.27, 2.63) 0.7707

 Height  > 100 (92.5, Inf) 0.0017* 192 (0.06, Inf ) 0.1994  > 100 (44.6, Inf) 0.0019* 0.28 (0, 355) 0.7237

 BMI 1.14 (0.43, 3.020 0.8003 0.86 (0.26, 2.81) 0.7994 0.72 (0.31, 1.72) 0.4627 2.35 (0.87, 6.3) 0.0907

History UTI

 No 1 1 1 1

 Yes 8.47 (1.94, 37.1) 0.0045* 2.52(0.77, 8.25) 0.127 1.5 (0.55, 4.08) 0.4246 3.2 (1.11, 9.18) 0.0301*
Sport activity

 Yes 1 1 1 1

 No 2.86 (1.21, 6.8) 0.0172* 0.36 (0.13, 0.97) 0.0439* 1.79 (0.85, 3.78) 0.1251 2.95 (1.06, 8.25) 0.0391*
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associated with PFD as 68% of those not engaged in 
sports had PFD. This is contrary to findings from some 
prior studies that reported a significant impact of sports 
participation and frequency on PFD as shown by a prior 
study that concluded that all women who do high-impact 
exercises are susceptible to stress urinary incontinence 
(SUI) [27, 29].

The information on sports participation collected from 
the respondents in this study was limited to conventional 
recreational sports participation. However, physical 
activity has been described as not been limited to sports 
and exercise only but also to activities that occur during 
work, childcare, eldercare, and housework which are all 
particularly relevant to women [30]. In their study, by 
including only recreational physical activity as is com-
monly done, only 26% of 440 women studied met the 
CDC guidelines for sufficient activity. However, this pro-
portion increased to nearly 74% when activity from all 
domains was included [30]. This could be the reason why 
such a large percentage of participants (68%) in our study 
who did not engage in conventional recreational sports 
activities had PFD. In a review of risk factors for pelvic 
organ prolapse (POP) in developing countries, heavy 
work, and poor nutrition were associated with POP [29]. 
Heavy physical work and heavy weight lifting increase 
intra-abdominal pressure which is believed to play a role 
in the pathogenesis of PFD, specifically POP [31]. There 
are scant data on whether strenuous activity when young 
increases the risk of POP later in life. In a cross-sectional 
study, it was reported that middle-aged women who 
reported 21 h/week or more of strenuous activity during 
their teenage years were more likely to demonstrate POP 
[25]. In our study, there was no information gathered on 
the involvement of the participants in heavy strenuous 
activities such as lifting. This also could have been a con-
tributory factor to the high prevalence observed, though 
the fact that the participants were college students in a 
medical school makes heavy lifting very unlikely. It is 
however important to counsel young girls on the dan-
gers of strenuous work and lifting heavy loads as it has 
been suggested that dramatic changes in hormones, mus-
cle and bone structure, and weight in the teen years may 
increase their risk of connective tissue injury which may 
affect future pelvic floor function [32].

Our results show that a history of urinary tract infec-
tion (UTI) was a significant (p = 0.013) risk factor for PFD 
as 32 (20%) of the participants reported a positive his-
tory of UTI. Though PFD is usually due to weak muscles, 
there is a type of PFD that occurs when the muscles are 
tight and overactive as it happens when there is an infec-
tion. With overactivity, the muscles become shortened, 
inflexible, and disrupt normal bladder, bowel, and sexual 
function leading to symptoms such as pain around the 

vulva and urethra, urinary frequency and urgency, as well 
as pain with urination [33]. Other symptoms of an over-
active pelvic floor include constipation, pain with sex, or 
even bladder leakage [33]. This could be the possible rea-
son for the significant association seen.

Interestingly, the number of years spent in the uni-
versity was significantly (p = 0.03) associated with the 
prevalence of PFD with the majority of the participants 
being in the 1st and 4th years (32% and 33% respec-
tively) though the reason for this is not really understood. 
Another significant factor was the height of the par-
ticipants. A previous study had reported that a maternal 
height of < 160 cm and a weight of baby > 4 kg were sig-
nificant risks for PFD [34]. However, the mean height of 
the participants in our study was 1.65 cm but since they 
all were Nulligravida, there could be other associated fac-
tors responsible for the significant association seen and 
this would necessitate further investigations.

Another possible reason for the high prevalence of PFD 
in this population of young women is Childhood noctur-
nal enuresis (CNE). In a study conducted on nulliparous 
women, CNE was a significant predictor of a wide range 
of PFDs, indicating the possible existence of at least one 
common causal factor linking CNE to later PFDs in nul-
liparas aged 25–64 years [35]. Though the history of CNE 
was not obtained from the participants in our study, this 
could also have been a factor to consider and further 
studies need to be done to ascertain the association. It 
has also been established that some Endocrinopathies are 
related to the reduction of hormonal levels while others 
are related to an increase [36]. Thus, women with prema-
ture ovarian insufficiency (POI) characterized by hypoes-
trogenism and increased FSH levels and women with 
hyperandrogenism or other endocrine diseases such as 
hyperprolactinemia, may present different local hormone 
levels, though it is not certain if this hormonal micro-
environment influences the female pelvic floor [36]. 
However, in a prior study, though not statistically signifi-
cant, women with POI presented higher UI prevalence 
than control women and this may present a good model 
to understand whether hypoestrogenism may cause pel-
vic floor dysfunction [37]. On the other hand, however, it 
has been suggested that the hyperandrogenic state asso-
ciated with polycystic ovary syndrome (PCOS) which is a 
heterogeneous disorder affecting young women, is a pro-
tective factor for pelvic floor muscles [38].

From the foregoing, it is seen that CNE and Endo-
crinopathies are other factors that could have been 
responsible for the high prevalence of PFD seen in this 
population of Nulligravida young women. In view of 
this, further studies are necessary to assess the impact 
of these factors on the pelvic floor so preventive meas-
ures against these young women developing PFD later 
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in life can be put in place. These include education and 
lifestyle modifications such as proper lifting and cough-
ing techniques.

Conclusion
The findings from this study show a high prevalence of 
fecal and urinary dysfunction, and a low prevalence of 
sexual dysfunction and pelvic organ prolapse among 
Nulligravida students, with non-participation in sports 
and a history of urinary tract infections being the main 
significant risk factors.
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