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INTRODUCTION  
 

Urinary incontinence (UI), characterised by the involun-

tary release of urine, is a prevalent condition that is often 

inadequately addressed (Abrams et al., 2010; 

Nightingale, 2020). It is increasingly prevalent among 

older people, further increasing their health and economic 

burden. It affects both men and women but is more prev-

alent in older women. There was a two-fold increase in 

women compared to older men (Aniuliene et al., 2016; 

Griebling, 2009). In women, bladder malfunction and 

weak pelvic floor muscles due to pregnancy and delivery 

or during menopause can increase UI risk (Aoki et al., 

2017; Lukacz et al., 2017; Norton & Brubaker, 2006).                                                                                                               

UI can be stress incontinence and urge (urgency) incon-

tinence. The International Urogynaecology Association 
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and the International Continence Society define stress in-

continence as urine leakage caused by coughing, sneez-

ing, or another effort. Urge (Urgency) incontinence is de-

fined as a sudden need to urinate that is difficult to con-

trol. They frequently coexist and are called mixed incon-

tinence (Aoki et al., 2017; Haylen et al., 2010; Minassian 

et al., 2017). Approximately half of adult women are be-

lieved to experience UI, but only 25%–61% of commu-

nity-dwelling women with symptomatic UI actively seek 

medical attention. Patients may exhibit hesitancy in initi-

ating conversations on their incontinence and urine 

symptoms, mostly caused by feelings of embarrassment, 

limited understanding of available treatment modalities, 

and apprehension toward surgical interventions 

(Abufaraj et al., 2021; Elstad et al., 2010).  
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Background: Urinary incontinence (UI), is characterized by the involuntary release of urine. 

It is increasingly prevalent among older people, further increasing their health and economic 

burden. It affects both men and women, but it is more prevalent in older women.   

 

Methods: This analytical cross-sectional study aimed to determine the prevalence of UI among 

older women visiting primary health care centers in Makkah, Saudi Arabia, and to identify the 

associated risk factors.   

 

Results: The study included 390 older women, most of them being 60–69 years old. Most 

married women had children. Most participants had children, with 72.30% having ≥4 children, 

and more than half were through natural delivery (61.5%).  Furthermore, 34.1% of the partici-

pants were overweight, and 62.3% reported experiencing UI, most of whom (74.9%) reported 

urge-only or urge-predominant leakage—i.e., they experienced leakage when they felt the urge 

to empty their bladder but could not get to the toilet fast enough. Bivariate analysis revealed 

the following factors to be associated with UI: marital status, Family history of UI, parity, mode 

of delivery, and BMI (all p < 0.001). The risk factors for women with UI were: family history 

of UI (odds ratio (OR) = 9.63, 95% CI: 2.51-36.96; P= 0.001), parity (≥4 children) (OR = 6.06, 

95% CI: 3.00-12.30; P < 0.001), parity (1-3 children) (OR = 3.91, 95% CI: 1.70-8.97; P= 

0.001), and history of pelvic surgery (OR = 4.77, 95% CI: 1.54-21.2; P= 0.016).   

 

Conclusion: UI is prevalent among older women in primary healthcare centers in Makkah, 

Saudi Arabia. Primary care physicians should consider actively screening older women for UI, 

especially since most women with UI may not seek medical help. 
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More than 200 million people globally have UI, with 

women being more affected. In Egypt, for example, 80% 

of older women have UI, with the most common type be-

ing mixed UI (Aly et al., 2020). Among Jordanian women 

aged 35–65 years, 55.1% have experienced UI symptoms 

(AlAzab et al., 2021). In Saudi Arabia, the estimated UI 

prevalence is 36%–48% (Al-Badr et al., 2012; Al-Badr et 

al., 2022; Almutairi et al., 2021; Alshehri et al., 2022; 

Altaweel & Alharbi, 2012; Thabet et al., 2023). In Ri-

yadh, 41.7% of women aged 20–50 years have UI (Al-

mutairi et al., 2021). In the Asir region, in a cross-sec-

tional study of women aged ≥13 years, almost half 

(47.5%) had UI (Alshehri et al., 2022). Another study 

conducted in Jeddah reported that 41.4% of women ex-

perienced UI (Al-Badr et al., 2012). Saudi national sur-

vey examined the prevalence of pelvic floor dysfunction 

among 2,289 nonpregnant women aged ≥18 years who 

attended primary healthcare centres across 13 regions of 

Saudi Arabia. The study found that 36.3% of women had 

UI, with 31.7% of them having stress UI and 22.9% hav-

ing urge UI (Al-Badr et al., 2022). UI prevalence is likely 

to be greatly underestimated and varied between studies 

(Haylen et al., 2007). 

Most older people do not seek medical help for UI for 

many reasons. They may believe that UI is a natural part 

of ageing or postpone examination because they are em-

barrassed by incontinence or dread intrusive tests 

(Vethanayagam et al., 2017; Yan et al., 2022). Medical 

and health staff rarely inquire about UI in primary care 

clinics and hospitals (Mazloomdoost et al., 2017). Fur-

thermore, patients rarely begin incontinence conversa-

tions (Horrocks et al., 2004). According to a study con-

ducted in Saudi Arabia, a significant proportion of partic-

ipants refrained from seeking assistance for their condi-

tion because of various factors, such as misunderstand-

ings around UI and the ageing process, limited access to 

treatment options, and feelings of humiliation associated 

with discussing such symptoms with others (Alshammari 

et al., 2020). 

There is a higher risk of urinary incontinence among the 

elderly who suffer from chronic physical health condi-

tions. There is an increase in the number of patients with 

UI with chronic diseases such as diabetes, Parkinson’s 

disease, and dementia (such as Alzheimer’s disease) 

(Griebling, 2009). A study found mixed urinary inconti-

nence was associated with hypertension (OR 1.31, 95% 

CI 1.02–1.60), cardiovascular disease (OR 1.62, 95% CI 

1.26–2.10) and diabetes (OR 1.61, 95% CI 1.28–2.01) 

(Daugirdas et al., 2020). Another recent study reported 

that in patients with chronic health conditions, the odds 

of urinary incontinence were twice as high (adjusted odds 

ratio [OR] 2.42, 95% confidence interval [CI] 2.02–2.89) 

(Scime et al., 2022). 

No study has examined the prevalence of UI among older 

women in primary healthcare settings in Makkah, Saudi 

Arabia. Consequently, we investigated the prevalence of 

UI among older women in Makkah and identified the po-

tential risk factors for UI among them. 

 

METHODS AND MATERIALS 
 

Study design and setting 

 

This analytical cross-sectional study included older 

women (aged ≥60 years) who were Saudi citizens and 

visited primary health care clinics in Makkah, Saudi Ara-

bia, from May to July 2023. We excluded women with 

significant communication problems, such as deafness 

and stroke. 

 

The health authorities stratified Makkah's living areas 

into four districts (north, east, west, and south). Four pri-

mary healthcare centres (PHCCs) in Makkah were cho-

sen randomly from each district. Subsequently, multi-

stage cluster random sampling was employed to select 

older women who visited the clinics irrespective of their 

purpose of visit. 

 

To obtain authorisation for survey implementation, the 

researchers-initiated communication with the director of 

the PHCC district and the director of the PHCC after eth-

ical approval was granted, providing a comprehensive ex-

planation of the study’s purpose and methodology. In the 

subsequent stage, at the PHCC visit during data collec-

tion, women were asked to assess their weight and height 

with the help of the nurse clinic and then meet with the 

researchers to be interviewed. The participants were in-

dividually approached and provided with a cover letter 

about the study. By agreeing to personal interviews, the 

participants implicitly and verbally expressed their agree-

ment to participate in the study. 

 

Sample size calculation:  The sample size was deter-

mined using a method incorporating the population size 

of old women in Makkah, the population percentage, a 

95% confidence interval (CI), and a 5% margin of error. 

The projected prevalence of 36% was derived from prior 

recent research conducted in a Saudi national survey (Al-

Badr et al., 2022). Eventually, a sample size of 390 par-

ticipants was determined. 

 

Questionnaire: Data were collected through in-person in-

terviews with the participants. The questionnaire had two 

sections: the first section included the 3 ‘Incontinence 

Questions’ (3IQ) Questionnaire, which is used to differ-

entiate between stress, urge, and mixed incontinence. 

Stress incontinence is defined as urine leakage caused by 

coughing, sneezing, or other effort. Urgency inconti-

nence is defined as a sudden need to urinate that is diffi-

cult to control. Stress and urge incontinence frequently 

coexist and are referred to as mixed incontinence. The 

questionnaire comprises three questions, taking merely 

30 seconds to finish. It was developed primarily to assist 

primary care physicians in initiating non-invasive therapy 

and reducing the number of referrals to specialists. The 

3IQ has a sensitivity of 0.75 (95% CI: 0.68–0.81), a spec-

ificity of 0.77 (95% CI: 0.69–0.84), and a positive likeli-

hood ratio of 3.29 (95% CI: 2.39–4.51) (Brown et al., 

2006). 
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The first question asks if the woman has experienced 

urine leakage (even a small amount) during the last 3 

months (yes or no). If not, the researcher stopped here. If 

yes, the second question attempts to identify more details 

regarding the urinary leakage (select all that apply): (a) 

When were you performing some physical activity, such 

as coughing, sneezing, lifting, or exercising? (b) When 

you had the urge or feeling that you needed to empty your 

bladder but could not get to the toilet fast enough? (c) 

Without physical activity and a sense of urgency? The 

third question is whether a woman leaked urine most of-

ten during the last 3 months (choose only one): (a) When 

you perform some physical activities, such as coughing, 

sneezing, lifting, or exercising? (Indicates stress-only or 

stress-predominant UI) (b) When did you have the urge 

or feeling that you needed to empty your bladder but 

could not get to the toilet fast enough? (Indicates urge-

only or urge-predominant UI) (c) Without physical activ-

ity or a sense of urgency? (Indicates other cause–only or 

other cause–predominant UI) (d) About equally as often 

with physical activities as with a sense of urgency? (Indi-

cates mixed UI). 

 

The second section included demographic information 

about age, marital status, parity, mode of delivery, smok-

ing habits, history of UI in the family, living with family, 

weight, and height to calculate body mass index (BMI). 

The questionnaire also included questions about the med-

ical history, history of pelvic surgery, any medications 

(such as hormone replacement therapy, diuretic medica-

tion, antihistamines, analgesic and sedatives, anticholin-

ergics, cardiac medications, Angiotensin-Converting En-

zyme inhibitors, alpha-agonists, alpha1-blockers, anti-

arrhythmics, antidepressants and antipsychotics), im-

paired functional status (e.g. the inability to go to the toi-

let alone or in need of help with showering), participation 

in high-impact activities (including jumping and run-

ning), and daily consumption of artificial sweeteners. 

 

Statistical analysis:  SPSS (IBM Corp. Released 2019. 

IBM SPSS Statistics for Windows, Version 26.0. Ar-

monk, NY: IBM Corp) was used for all statistical anal-

yses. The categorical variables are presented as frequen-

cies and percentages. The chi-square test was used to 

show the association between the urine leakage (even a 

small amount) and the sociodemographic data to present 

frequencies, percentages, and P values. Logistic regres-

sion was constructed to predict the spread of UI based on 

the statistically significant sociodemographic data for 

each primary outcome. The regression results are pre-

sented as odds ratios and their respective 95% confidence 

intervals. P < 0.05 was set as statistically significant. 
 

 

RESULTS 
 
Sociodemographic data 

 

A total of 390 elderly participants were included in this 

study. Most participants fell into the age category of 60–

69 years (86.9%). Most participants were married 

(66.9%). Regarding the method of previous births, the 

participants were asked about their childbirth history. A 

significant portion of the elderly participants reported 

having natural deliveries only (61.5%). Most participants 

reported having parity (≥4 children) (72.3%). The study 

examined whether participants had a family history of UI. 

A substantial proportion of participants reported that nei-

ther their mother nor siblings suffered from UI (61.5%), 

most were non-smokers (93.8%), and 93.8% reported liv-

ing with their families. Additionally, the participants’ 

BMI distribution varied, with the majority classified as 

overweight (34.1%), as seen in Table 1. 

 

Descriptive analysis showing medical history, medica-

tions, history of pelvic surgeries, and daily habits 

 

Table 2 summarises the participant’s medical history and 

underlying conditions. Among the participants, 43.1% re-

ported having no significant medical history. More than 

half (59.5%) reported not using any of the listed medi-

cines. Most participants (89.2%) reported not undergoing 

any pelvic surgery. Most participants (90.0%) reported 

that they did not have a poor functional status and could 

independently go to the toilet and perform bathing activ-

ities. Regarding engagement in high-impact activities, in-

cluding jumping and running, 93.8% indicated that they 

did not participate in such activities. More than half 

(55.4%) did not include artificial sweeteners in their daily 

diet; most participants were nonsmokers. Finally, 93.8% 

of the participants reported living with their families. 

 

The participants were asked about the frequency of urine 

leakage over the past 3 months (Figure 1). A significant 

majority (62.3%) reported experiencing urine leakage 

during this period, and 74.9% reported having urge-only 

or urge-predominant leakage—i.e., they experienced 

leakage when they felt the urge to empty their bladder but 

could not get to the toilet fast enough. Furthermore, 

among those who reported leakage, 62.0% indicated that 

leakage when they felt the urge to empty their bladder but 

could not get to the toilet fast enough. Furthermore, 

among those who reported leakage, 62.0% indicated that 

they experienced urge-only or urge-predominant leakage 

most frequently (Figure 2). 

 

Association between sociodemographic data and 

urine leakage (even a small amount) 

 

Age was significantly associated with UI (P = 0.025). 

Among participants aged 60–69 and ≥70 years, 60.2% 

and 76.5% reported having UI. Marital status was signif-

icantly associated with UI among older participants (P < 

0.001). Among the married participants, 62.1% reported 

UI. The participants who had natural deliveries (76.3%) 

had a higher prevalence of UI compared with those with-

out any previous births (26.7%; P < 0.001). The partici-

pants with a family history of UI 
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Figure 1: 3IQs: (Question 1) Urine leakage during the past 3 

months (% of participants responded ‘YES=Red; NO= Blue’). 

 

 

 

Figure 2: 3IQs: (Question 2) Urine leakage most often during 

the past 3 months (% of participants responded ‘YES=Red; 

NO= Blue’). 

reported a higher prevalence of UI. Notably, 68.8% of the 

0.001). The participants with a family history of UI re-

ported a higher prevalence of UI. Notably, 68.8% of the 

participants with ≥4 children had UI compared with 

26.7% of those with null parity (P < 0.001). Furthermore, 

BMI was significantly associated with UI (P < 0.001). 

The participants with class III obesity had the highest UI 

prevalence (96.2%), followed by those with class I obe-

sity (69.7%) (Table 3). 

 

Relationship between sociodemographic data and urine 

leakage:  A multivariable logistic regression model fur-

ther used these significantly associated factors as inde-

pendent variables. However, we excluded two variables 

due to high multicollinearity (having a mother/sister suf-

fer from urinary incontinence and living with family), 

and we excluded four binary variables that had zero fre-

quencies in a specific category (normal pressure hydro-

cephalus, fecal incontinence, receiving hormone replace-

ment therapy, and undergoing pelvic radiation). Results 

of the final model indicated that the risk of incontinence 

was independently associated with the presence of a 

family history of UI. Those who reported that both their 

mother or sisters had UI had an odds ratio of 9.63 (95% 

CI: 2.51–36.96, P = 0.001), further highlighting the in-

creased risk associated with a family history of UI. The 

participants who had parity (≥4 children) {odds ratio of 

6.06 (95% CI: 2.989–12.295, P < 0.001) and parity (1–3 

children) {odds ratio of 3.913 (95% CI: 1.707–8.970, P = 

0.001) were predicted to have a higher incidence of UI 

compared with those with null parity (Table 4). 

 

 

DISCUSSION 

 

We examined UI prevalence and identified the associated 

risk factors among older women in Saudi Arabia. Our 

data indicated that UI prevalence was 62.3%, with most 

women having urge-only or urge-predominant UI type 

(74.9%). This is higher than the prevalence rates reported 

in earlier studies conducted in Saudi Arabia, for example, 

in Jeddah, Riyadh, and the Asir region, which were 

41.4%, 29.0%, and 47.5%, respectively (Al-Badr et al., 

2012; Alshehri et al., 2022; Altaweel & Alharbi, 2012). 

Table 1: Sociodemographic data of the participants (n = 390) 

 

Parameters Category N  % 

Age 60–69 339 86.9 

≥70 51 13.1 

 

Marital 
status 

Single 18 4.6 

Married 261 66.9 

Divorced 27 6.9 

Widowed 84 21.5 

 
Parity 

 

Null parity 45 11.5 

Parity (1–3) 63 16.2 

Parity (≥4) 282 72.3 

 

Mode of 
delivery 

Natural delivery 240 61.5 

Caesarean delivery 33 8.5 

Both vaginal and 
Caesarean 

72 18.5 

Family 

history 

of 
UI 

No 240 61.5 

Mother or sister 

together 

150 38.5 

Living with 

family? 
*Missing  

3 values 

No 24 6.2 

Yes 363 93.8 

Smoking 

habits 

Non-smoker 375 96.1 

Current smoker 15 3.8 

 
 

BMI  

Underweight 6 1.5 

Normal weight 71 18.2 

Overweight 133 34.1 

Class I obesity 119 30.5 

Class II obesity 35 9.0 

Class III obesity 26 6.7 
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Table 2: Descriptive analysis showing medical history, medi-

cations, history of surgeries, and daily habits (n = 390) 

 

The cause of this disparity may be due to the different 

assessment methods used to report the prevalence. Fur-

thermore, a significant majority of the participants in this 

study were older than 60 years, which corresponds to an 

increased probability of developing UI with old age. In 

contrast, previous studies included participants aged ≥ 20 

years. Therefore, there is an association between the ag-

ing process and UI occurrence (Sohn et al., 2018). Post-

menopausal women may experience the onset of UI, 

Table 3: Association between sociodemographic data and 

urine leakage 

 

perhaps due to a decrease in estrogen levels. However, 

estrogen administration has not demonstrated efficacy in-

alleviating UI (Cody et al., 2012). Another study revealed 

that daily incontinence was more than twice as frequent 

in postmenopausal women as in premenopausal women, 

but only 26.1% of the postmenopausal women with in-

continence sought medical advice on this issue. The re-

sults of the multivariate analysis revealed that menopause 

was the sole component that exhibited a statistically sig-

nificant association with the occurrence of incontinence 

(Rekers et al., 1992; Russo et al., 2021; Trutnovsky et al., 

2014). 

In this study, UI exhibited a positive correlation with 

marital status, particularly parity and natural delivery. 

Several factors contribute to an increase in the risk of UI 

in women, including pregnancy, childbirth, and the num-

ber of children (Eason et al., 2004; Wesnes et al., 2009). 

UI risk rises in proportion to the number of children (Al-

Badr et al., 2022; Kılıç, 2016), irrespective of the mode 

Parameters Category N % 

Medical his-

tory 

None 168 43.1 

Diabetes 150 38.5 

Spinal cord diseases  12 3.1 

Recurrent urinary tract in-
fection 

39 10.0 

Vitamin B12 deficiency 72 18.5 

Advanced prolapse of the 

pelvic organs 

6 1.5 

Thrombus 12 3.1 

Normal pressure hydroceph-
alus 

9 2.3 

External masses or tumors at 

the bladder outlet level 

3 0.8 

Cognitive impairment 12 3.1 

Faecal incontinence 9 2.3 

Depression 12 3.1 

Vaginal atrophy 3 0.8 

Medications I do not use any of these 

medicines 

232 59.5 

Analgesics 117 30.0 

Hormone replacement ther-
apy 

9 2.3 

Antihistamines 30 7.7 

Diuretic medications 42 10.8 

Heart medications (angio-

tensin-converting enzyme 
inhibitors) 

36 9.2 

Alpha 1 blockers 36 9.2 

Antiarrhythmics 36 9.2 

Antidepressants 18 4.6 

History of  
surgeries 

No 348 89.2 

Genitourinary surgery (such 
as hysterectomy) or pelvic 

floor surgery 

36 9.2 

Pelvic radiation 12 3.1 

Poor func-
tional status  

No 351 90.0 

Yes 39 10.0 

Participation 
in high-im-

pact  

activities 

No 366 93.8 

Yes 24 6.2 

Consuming of 

artificial 

sweeteners 
daily?  

No 216 55.4 

Yes 174 44.6 

Parame-

ters 
Cate-

gory 

UI No UI P-

value 
N % N % 

Age 60–69 204 60.2 135 39.8 0.025 

≥70 39 76.5 12 23.5 

Marital 

 status 
Married 162 62.1 99 37.9 < 

0.001 
Di-

vorced 

15 55.6 12 44.4 

Wid-
owed 

66 78.6 18 21.4 

Mode of 

delivery 

Natural 

delivery 

183 76.3 57 23.8 < 

0.001 

Caesar-
ean 

delivery 

12 36.4 21 63.6 

Both 
Natural 

and  

Caesar-
ean 

36 50.0 36 50.0 

Family 

history 

of UI 

No 129 53.8 111 46.3 < 

0.001 Mother 

or sister 
together 

114 76.0 36 24.0 

Parity Null 

parity 

12 26.7 33 73.3 < 

0.001 

Parity 
 (1–3) 

37 58.7 26 41.3 

Parity 

(≥4) 

194 68.8 88 31.20 

BMI Under-

weight 

2 33.3 4 66.7 < 

0.001 

Normal 

weight 

32 45.1 39 54.9 

Over-

weight 

80 60.2 53 39.8 

Class I 

obesity 

83 69.7 36 30.3 

Class II 

obesity 

21 60.0 14 40.0 

Class III 

obesity 

25 96.2 1 3.8 
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of delivery (Cesarean or Natural). There is an increased 

likelihood that women who have UI during pregnancy 

will continue experiencing it thereafter (Wang et al., 

2022). The probable rationale behind this phenomenon is 

Table 4: Logistic regression showing the relationship between 

sociodemographic data and urine leakage  

 

that the application of repetitive force during delivery 

may result in the disruption of muscles, fascia, and liga-

ments, as well as injury to the connective and neurologi-

cal structures of the pelvic organs and pelvic floor 

(Huebner et al., 2010; Tähtinen et al., 2019).  

We identified BMI as a significant factor for UI risk. Ep-

idemiological studies have demonstrated a noticeable 

dose-response relationship between weight and UI, 

wherein each 5-unit rise in BMI was linked to a height-

ened risk of UI ranging from approximately 20% to 70% 

(Subak et al., 2009), possibly because of the presence of 

excessive abdominal obesity, which increases pressure 

on the bladder. The application of pressure on the pelvic 

floor and urethral tissues can compromise their integrity, 

hence increasing UI risk (Doumouchtsis et al., 2022; 

Richter et al., 2010). 

We observed that women who had undergone pelvic sur-

gery had a positive association with UI. A study was con-

ducted in two major female stress UI surgical cohorts: the 

Stress Incontinence Surgical Treatment Efficacy Trial 

study (655 participants) and the subsequent Trial of Mid-

Urethral Slings study (597 participants). The study found 

that regardless of the level of prolapse, individuals who 

have undergone previous surgery for pelvic organ pro-

lapse have a higher prevalence of incontinence symptoms 

and report more distress associated with UI (Brubaker et 

al., 2010). Additionally, radiotherapy can weaken both 

the pelvic floor muscles and the urethral sphincter, per-

haps resulting in incontinence (Bosch et al., 2020). Radi-

otherapy can also exert detrimental effects on the tissue 

and blood vessels in the epithelial lining of the bladder. 

 

 

CONCLUSION  
 

UI prevalence is high among older Saudi women in Mak-

kah, Saudi Arabia. Physicians in primary care settings are 

recommended to actively screen for UI among older 

women, especially given that most women seem to avoid 

seeking medical help. This is important because the ac-

cessible therapy modalities for UI frequently provide suf-

ficient alleviation of symptoms while decreasing patient 

discomfort. 
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Yes 4.77 1.54 21.2 0.016 

Poor 

functional 

status 

NO 

 

Ref. Ref. Ref. Ref. 

Yes 0.22 0.09 0.50 < 
0.001 

Smoking 

habits  

No Ref. Ref. Ref. Ref. 

Yes 1.15 0.31 5.68 0.844 

Recurrent 

urinary tract 
infections 

No Ref. Ref. Ref. Ref. 

Yes 1.88 0.71 5.58 0.224 

Taking anti-

histamines 

No Ref. Ref. Ref. Ref. 

Yes 3.04 1.07 10.1 0.051 
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