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Abstract
Objective: The present study aimed to analyze the relation between urinary incontinence (UI) severity and depression, anxiety and quality
of life in osteoporosis patients.
Materials and Methods: Based on the bone mineral density (BMD) measurements conducted on the lumbar vertebra and femoral neck
regions with dual-energy X-ray absorptiometry, those with BMD values between -1 and -2.5 standard deviation (SD) were considered as
osteopenia patients (n=39), those with -2.5 SD or higher values were considered as osteoporosis patients (n=37), and those with BMD
values lower than -1 SD and without any disease history were determined as the control group (n=37). Socio-demographic data form,
Incontinence Severity index (ISI), Quality of Life scale (SF-36), Beck Depression inventory (BDI), and Beck Anxiety inventory (BAI) were applied
to all participants.
Results: It was determined that there were significant differences between the control group and the osteoporosis group, and between the
osteoporosis group and the osteopenia group based on ISI scores, which was higher in the osteoporosis group. As the ISI score increased,
BDI and BAI scores increased as well. There was no correlation between ISI score and quality of life subscales.
Conclusion: UI is a common condition among osteoporosis patients and the severity of UI increases with a decrease in BMD. Both
osteoporosis and UI could lead to high level of depression and anxiety. The investigation of the presence and severity of UI, questioning of
the depression and anxiety in osteoporosis patients would contribute to the management of the disease.
Keywords: Osteoporosis, incontinence severity, depression, anxiety

Öz
Amaç: Osteoporozlu hastalarda üriner inkontinansı (Üİ) şiddeti ile depresyon, anksiyete ve yaşam kalitesi arasındaki ilişkinin değerlendirilmesi
amaçlandı.
Gereç ve Yöntem: Olguların dual enerji X-ray absorbsiyometre yöntemiyle lomber vertebra ve femur boyun bölgelerinden yapılan kemik
mineral yoğunluğu (KMY) ölçüm sonuçlarına göre, KMY değerleri -1 ile -2,5 standart sapma (SS) arasında tespit edilenler osteopeni (n=39);
-2,5 SS ve yüksek değerler Osteoporoz (n=37), KMY değerleri -1 SS’den düşük ve herhangi bir hastalık öyküsü olmayanlar kontrol grubu
(n=37) olarak değerlendirildi. Tüm katılımcılara sosyo-demografik veri formu, İnkontinans Şiddet indeksi (İŞİ), Yaşam Kalitesi ölçeği (SF-36),
Beck Depresyon envanteri (BDE) ve Beck Anksiyete envanteri (BAE) uygulandı.
Bulgular: Gruplar arasında İŞİ açısından kontrol grubu ile osteoporoz grubu arasında ve osteoporoz grubuyla osteopeni grubu arasında,
osteoporozlu grupta yüksek olacak şekilde, anlamlı farklılık vardı. İŞİ skoru arttıkça BDE ve BAE skorları artmakta idi. İŞİ skoru ile yaşam
kalitesinin alt ölçekleri arasında ilişki saptanamadı.
Sonuç: Osteoporozlu hastalarda Üİ sık görülen bir durumdur ve KMY azaldıkça Üİ şiddeti artmaktadır. Hem osteoporoz, hem Üİ yüksek
oranda depresyon ve anksiyeteye neden olabilmektedir. Osteoporozlu hastalarda Üİ varlığı, şiddeti, depresyon ve anksiyete durumunun
sorgulanması, osteoporoz yönetimine katkıda bulunacaktır.
Anahtar kelimeler: Osteoporoz, inkontinans şiddeti, depresyon, anksiyete
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Introduction

Materials and Method

Osteoporosis is characterized with the increase in bone fragility
and fracture probability as a result of low bone mass and
deterioration of the bone tissue. Based on the values obtained
with dual energy X-ray absorptiometry in young adults, the
vertebral or hip bone mineral density (BMD) between -1 and
-2.5 standard deviation (SD) is considered osteopenia and a
BMD of over 2.5 SD is considered osteoporosis (1).
Osteoporosis incidence is 30-50% among females and 15-30%
among males (2). Osteoporosis incidence increases with age.
The prolongation of the average human life increased the
adverse effects of osteoporosis and complications associated
with osteoporosis on quality of life (3). Urinary incontinence (UI)
is the case of involuntary loss of urine that could be objectively
demonstrated and leading to social and hygienic problems
as defined by the international continence society. It is more
common in women when compared to men. The UI incidence
is 3% -11% among males, while the rate is 10% -58% among
females.
Its prevalence increases with age (4), however it is not
considered a physiological component of aging (5). UI is
a condition that affects life negatively due to its physical,
psychological effects and additional burden on the family
budget. UI is associated with increased urinary tract infection
incidence, sleep deprivations, falls, fractures, pressure ulcers.
It leads to psychological and social loneliness a decrease in
performance, anxiety, depression, impaired sexual functions,
lower functional independence and increased burden for the
caregivers (5).
Certain studies in the literature demonstrated that osteoporosis
was associated with UI (6,7). In a study conducted in an
osteoporosis clinic, 67% of the patients reported one or more
UI-related symptoms, and 40% experienced one or more UI per
week (8). Osteoporosis is associated with advanced age. The
prevalence of UI is also known to increase with age (4). Studies
demonstrated that once a week UI incidence was 21% among
65 years old or older individuals (9) and 40% among 90 years
or older individuals (6). It is known that there is a correlation
between osteoporosis and depression. Reduced mobility and
pain observed in osteoporosis restrict daily activities of the
individual, leading to isolation, negative effects on the mood,
a decrease in self-confidence, and consequently a decrease in
quality of life (10). Studies demonstrated that women with UI
are more prone to depression and social isolation, experienced
higher levels of anxiety and low self-confidence when compared
to women without UI (11,12). UI, which is a common condition
in the elderly women population, is not brought to the agenda
sufficiently since it is considered embarrassing by the patients
and is attributed to aging.
The present study aimed to investigate the correlation between
UI severity, depression, anxiety and quality of life in osteoporosis
patients.

After the present study was approved by the ethics committee
of Kahramanmaraş Sütçü İmam University Faculty of Medicine
(approval number-date:142-05.05.2019), 85 patients who met
the study criteria, with BMD values of -1 or less, and who had
no psychiatric diagnosis based on DSM-5 (13) were invited to
the Physical Medicine and Rehabilitation Outpatient Clinic to
participate in the study. Written informed consent forms were
taken from all participants before the study. Patient interviews
were conducted by physical therapy and psychiatry specialists.
The patient inclusion criteria included age between 40-70
years, literacy, no Previous disease impeding neurological and
psychiatric communications, and no Current Metabolic disease.
Patients with osteoporotic compression fractures, patients with
secondary osteoporosis due to hormonal dysfunctions such
as Diabetes Mellitus, thyroid and parathyroid disorder, and
patients with surgical menopause were excluded. Furthermore,
five patients were excluded from the study because they
did not meet the study criteria and four people refused to
participate in the study for personal reasons. A retrospective
scan through the hospital information system was conducted
and patients with a BMD between -1 and -2.5 SD were included
in the Osteopenia Group, those with a BMD of -2.5 and below
were included in the Osteoporosis group based on the World
Health Organization criteria (14). The control group included 37
patients, who applied to the Physical Therapy and Rehabilitation
Outpatient Clinic without any psychiatric diagnosis or treatment
history or any other previous Physical diseases and a BMD above
-1 SD. Patient BMD values were measured with Hologic QDR
4500 (Bedford, MA) in anteroposterior position from lumbar
vertebra (L1-L4) and left proximal femur during admission to
the outpatient clinic. Body mass index (BMI), age, gender,
lumbar vertebra T-score and femoral neck T-score data were
recorded for all participants. Patient BMI scores were calculated
by dividing their body weight by the square of their height (m).
All participants completed a semi-structured sociodemographic
data form developed by the authors based on experience and
information obtained with a literature review Incontinence
Severity index (ISI), Quality of Life scale, Beck Depression
Inventory (BDI) and Beck Anxiety Inventory. All procedures
were conducted based on the ethical principles depicted in
1975 Helsinki Declaration of Human Rights (15) and by the
human experiments committee (institutional and national) 2000
revision.

Sociodemographic Data Form
All subjects completed a sociodemographic data form developed
by the authors based on experience and information obtained
with a literature review and the study objectives. The semistructured form questioned sociodemographic information such
as age, gender, marital status, education level, occupation,
income level, and clinical data such as disease duration and
number of hospitalizations.
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Incontinence Severity index
The scale was developed in an epidemiological study conducted
on 28,000 women in Norway to evaluate the women who
suffered from UI (16). It includes 2 questions about the
frequency of UI (4 stages) and the urine loss volume (3 stages).
Turkish validity and reliability study was conducted by Hazar et
al. (17).

Beck Depression Inventory
It was developed by Beck et al. (18). The inventory aims to
measure the severity of cognitive, emotional and motivational
symptoms in depression. It is a 4-point Likert-type Self-report
scale that includes 21 items. Turkish language validity and
reliability of the scale was determined by Hisli et al. (19) The
scale does not diagnose depression. The cut-off score is 17.

Beck Anxiety Inventory
It was developed by Beck et al. (20). The 3-point Likert-type
Self-report scale includes 21 items, is used to determine the
frequency of anxiety symptoms that individuals experience.
Turkish language validity and reliability of the scale was
determined by Ulusoy (21).

Short Form 36
It is a Self-report scale with generic criterion property and
was developed to assess the quality of life (22). A Turkish
language validity and reliability study was conducted (23). It
includes 36 items. The subscales include physical functioning,
social functioning, role limitations due to physical health, role
limitations due to emotional problems, emotional well-being,
energy/fatigue, pain and general health. It is a Likert-type
type scale except for certain items and the assessment was
based on the previous 4 weeks. The subscales assess health
between 0-100 and 0 indicates poor health and 100 indicates
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good health. It was reported that the subscales could be used
to evaluate the quality of life in patients with Physical diseases
(24).

Statistical Analysis
Data analysis was conducted with SPSS 22.0 software (IBM
SPSS for Windows version 22, IBM Corporation, Armonk, New
York, United States). Quantitative data were presented as mean
± SD. Normal distribution of the collected data was examined
with Kolmogorov-Smirnov test. Analysis of Variance spost hoc
Tukey test and Pearson correlation analysis were conducted
for independent group analysis. Data were analyzed at 95%
confidence level; a p value lower than 0.05 was considered
significant.

Results
The participants were categorized in 3 groups based on BMD
scores: osteoporosis group (37 cases), osteopenia group
(39 cases) and healthy group (37 cases). Patient age, m,
weight, BMI, lumbar vertebra and femoral neck T-scores are
summarized in Table 1. There was no significant difference
between the groups based on age (p=0.962) and BMI
(p=0.284) variables.
It was determined that there was no significant difference
between the healthy group and the osteopenia group (p=0.081)
based on incontinence severity score, however there were
significant differences between the osteoporosis group and the
healthy group (p<0.001) and between the osteoporosis group
and the osteopenia group based on incontinence severity score,
favoring the osteoporosis group (p<0.001). The distribution of
group incontinence severity scores is presented in Table 2. As
incontinence severity score increased, BDI (r=0.505; p<0.001)
and Beck Anxiety Inventory (BAI) scores increased as well
(r=0.316; p<0.001).

Table 1. Demographic characteristics of cases
Normal
(n=37)

Osteopenia
(n=39)

Osteoporosis
(n=37)

p

Age (Year)

61.68±7.69

62.83±8.72

60.05±10.19

0.962

Height (cm)

163.45±8.56

162.88±9.36

163.58±8.93

0.312

Weight (kg)

78.6±8.65

75.34±9.67

79.66±8.62

0.322

BMI

27.96±4.78

28.34±3.96

28.68±4.32

0.284

Lumbar T score

-0.64±0.57*

-1.85±1.39*

-3.25±0.71*

<0.001

Femoral neck T score

-0.61±0.35*

-1.57±0.82

-1.62±0.85

<0.001

BMI: Body mass index; *: different form other groups (p<0.001)

Table 2. Incontinence severity distribution in groups
Incontinence score

p

Mean

Standard Deviation

Normal

1.70

1.507

Osteopenia

3.05

2.564

0.081

Osteoporosis

6.11

3.635

<0.001
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There were significant differences between the osteoporosis
group and healthy group based on BDI score, favoring
the osteoporosis group (p<0.001), between the osteopenia
group and the healthy group, favoring the osteopenia group
(p<0.001) and between the osteoporosis group and the
osteopenia group, favoring the osteoporosis group (p<0.001).
The distribution of the presence of depression among the
groups is presented in Table 3.
There were significant differences between the osteoporosis
group and healthy group based on BAI score, favoring the
osteoporosis group (p<0.001) and between the osteopenia
group and the healthy group, favoring the osteopenia (p<0.001)
(Table 3). There was no significant difference between the
osteoporotic group and the osteopenia group, although
osteoporotic group BAI score was higher (p=0.106).
Incontinence severity, depression and anxiety scores distribution
in groups are shown in Figure 1.
No correlations were determined between incontinence severity
score and physical functioning, role limitations due to physical

Figure 1. Incontinence severity, depression and anxiety scores
distribution in groups
CI: Confidence interval

health, pain, general health, energy/fatigue, social functioning,
role limitations due to emotional problems and emotional wellbeing subscales of quality of life (Table 4).

Discussion
In the present study, it was determined that there were
significant differences between osteoporosis group and the
other groups based on the incontinence severity score. The
mechanisms through which osteoporosis increases UI risk
are unknown, however a previous study demonstrated that
spinal osteoporosis may lead to changes in the curvature of
the spine, which is associated with pelvic organ prolapse (25).
Osteoporosis-induced spinal compression fractures are likely to
adversely affect the strength and endurance of the pelvic floor
muscles, resulting in UI. Increased intraabdominal pressure
due to compression fractures or changes in the curvature of
the spine may also be another factor in the UI etiology (26).
The fact that the osteoporosis group ISI score was significantly
higher when compared to both the healthy group and the
osteopenia group indicated that as BMD decreased, UI severity
increased.
It was also found in the study that as the ISI score increased,
BDI and BAI scores increased as well. UI affects mental
health negatively by causing sexual dysfunction, limiting social
activities, interpersonal relations and decreasing the selfesteem. It leads to anger, sadness, embarrassment, anxiety and
depression (5). In previous studies, it was demonstrated that
UI leads to embarrassment and decrease in self-confidence,
dependence in spousal and professional relationships, serious
obstacles in social life and is perceived as an anxious situation
(11,27). A social study conducted on 5701 50-69 years old
females demonstrated that women with moderate UI had a
40% risk of developing depression, while women with severe UI
had 80% risk (28). In another study, it was reported that anxiety
and panic disorder, which is an anxiety disorder, is frequently
associated with UI in females (29). Stach-Lempinen Bet et al.
(30) reported that the prevalence of depression was associated
with incontinence severity, social isolation, and quality of life.
In the present study, it was determined that there were
significant differences between the osteoporosis group and
the other groups, and between the osteopenia group and the
healthy group based on BDI and BAI scores. Although there
was no significant difference between the osteoporotic group
and the osteopenia group based on the BAI score, osteoporosis

Table 3. Depression and anxiety distribution in groups

Depression
Anxiety

Normal
n=37

Osteopenia
n=39

Osteoporosis
n=37

Negative

26

1

1

Positive

11

38

36

Negative

13

1

0

Positive

24

38

37

Then Beck Depression Inventory cut-off score is accepted as 17
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Table 4. Short Form 36 scores distribution in groups
Normal

Osteopenia

Osteoporosis

Mean

Standard Deviation

Mean

Standard Deviation

Mean

Standard Deviation

p

PF

45.30

23.80

44.30

25.33

52.50

21.80

0.810

RLPH

33.00

41.16

41.50

44.50

56.25

51.54

0.427

Pain

49.32

20.25

42.84

24.60

49.50

22.17

0.344

GH

49.78

20.06

46.06

22.33

31.25

14.93

0.207

E/F

41.90

24.72

38.20

22.40

32.50

18.48

0.602

SF

60.50

24.14

54.50

26.94

68.75

26.02

0.351

RLEH

38.00

45.18

39.33

45.02

58.33

41.94

0.686

EWB

60.08

22.94

60.40

22.02

55.00

17.40

0.897

PF: Physical functioning, RLPH: Role limitations due to physical health, GH: General health, E/F: Energy/fatigue, SF: Social functioning, RLEH: Role limitations due to
emotional problems, EWB: Emotional well-being

group score was higher. The correlation between low BMD and
depression was shown in previous studies, and it was reported
that BMD of patients diagnosed with depression was 15%
lower when compared to the controls (31). The correlation
between depression and osteoporosis was considered to be due
to their similar etiological causes. It is known that osteoporosis
was associated with aging and as the individual ages, a
decrease in gonadal function is observed. Seventy percent of
women with UI associated the onset of symptoms with the
onset of menopause (5). The low estrogen levels associated
with menopause plays a triggering role for UI by weakening
the collagen that forms the supportive tissue (32). There is
also a correlation between depression and low estrogen and
testosterone levels due to reduced gonadal function (33). In
depression, the hypothalamus-pituitary-adrenal axis is inhibited,
and cortisol release is increased. Similarly, blood cortisol levels
increase in anxiety. Cortisol is a catabolic hormone that also
promotes osteoporosis by increasing bone resorption. Factors
such as limitation of movement, pain, urinary incontinence,
dependence on others in daily life, social restrictions in
osteoporosis patients may lead to an increase in depression
and anxiety prevalence in osteoporosis, independent of the
common etiology. Osteoporosis is a condition that mostly
occurs with advanced age, and the most common psychiatric
disorders associated with older age are depression and anxiety
disorders. Thus, anxiety and depression may be considered as
comorbid conditions in elderly osteoporosis patients. In the
present study, it was found that the BDI and BAI scores of
the osteoporotic and osteopenia groups were higher when
compared to the healthy group, and osteoporotic group
scores were higher than those of the osteopenia group and
these findings were consistent with the above-mentioned
information (34).
The findings reported by studies in the literature on the quality
of life of patients with UI generally demonstrated that UI had
a negative impact on quality of life. In a study conducted by
Temml C et al., (35) 65.7% of the females and 58.3% of the

males stated that UI had a negative impact on their quality
of life and this effect was associated with the severity and
frequency of UI and number of daily pads use. Akkus et al. (36)
reported that UI had a negative impact on all aspects of quality
of life. Abrams et al. (37) reported that UI had a negative effect
on quality of life similar to chronic diseases such as Diabetes
Mellitus. However, in a study by Karan et al. (38), Wagner’s
Quality of Life scale was applied to patients with UI, and the
findings demonstrated a mild impairment in Quality of Life.
They concluded that the quality of life is a subjective concept
and is influenced by several factors and may differ even among
races (39). Social studies reported that 20-30% of women had
urinary incontinence, however only 7-12% perceived this as
a problem (40), and most accepted it as a normal outcome
of old age or pregnancy and deliveries (41). This difference
between individuals and societies in quality of life assessment,
or accepting the problem as a normal physiological process,
may explain the differences between the findings of the studies
that investigated the effects of UI on quality of life. In the
present study, no correlation was determined between ISI score
and quality of life subscales, consistent with the above findings.
The present study has certain limitations. UI is more common
in female population. In the present study, all participants
were female. However, this may prevent generalization of
the findings to both genders. Higher sample size would yield
stronger study findings. In addition to health conditions, quality
of life could also be affected by individual differences such as
daily life conditions, interpersonal relationships, and the way
individuals perceive and interpret stressors, which could not
be excluded. Based on these factors, future studies with larger
samples and that include participants of both genders may
contribute further to the literature.

Conclusion
In the present study, it was observed that incontinence
severity score increased as BMD decreased (from normal
to osteoporosis). Depression and anxiety scores increased
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with increasing incontinence severity score. Although previous
studies generally demonstrated that UI had a negative impact
on quality of life, no correlation was determined between the
ISI score and the quality of life subscale scores in the present
study. UI is a common symptom among osteoporosis patients
and UI is more severe in osteoporosis patients. However, since
certain patients are embarrassed and certain others accept it as
a normal physiological process, the applications for treatment
are insufficient. Patients with osteoporosis exhibit high rates of
depression and anxiety. UI itself leads to high depression and
anxiety levels. When all factors are considered, questioning
the presence of UI, depression and anxiety in the treatment
and follow-up of osteoporosis patients would lead to correct
treatment and increase the treatment success rate.
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