
Introduction
Pelvic organ prolapse (POP) is a global health problem,

and is believed to affect adult women of all ages and

decrease their quality of life (QoL) considerably.1 Despite

the high incidence of POP, little is known about its

underlying pathophysiology. The etiology of POP is

considered to be multifactorial based on the integrated

life span model.2 It can be assumed that the

development of POP includes predisposing factors,

inciting factors and intervening factors.3 Unfortunately,

only a minority of these risk factors can easily be

prevented.

One possible cause of genital prolapse is an inherent

weakness or laxity of the connective tissue of pelvic

support structures.4 Joint hypermobility is a very common

finding in conditions of known connective tissue

abnormalities, such as the Ehlers-Danlos syndrome, and is

considered a reliable marker for altered connective

tissue.5 There is little evidence on prolapse and joint

hypermobility in different populations.3,5-9 But some

findings suggest that local, rather than systemic,

alterations in biomechanical skin properties are

associated with POP.10

The purpose of this study was to determine whether joint

hypermobility, a clinical marker for connective tissue

abnormalities, is associated with POP in northeastern

Iranian women.

Patients and Methods
The case-control study comprised women aged 18 to

49 years attending gynecological clinics at the Imam

Reza Hospital, Mashhad University of Medical

Sciences, Mashhad, Iran, between January and April

2011. The sample size was calculated on the basisof

prevalence data of joint hypermobility among Turkish

women6 due to similarities in the socioeconomic and

genetic profile of the two countries. With a power of 80

and alpha (type 1 error) of 0.05, the sample size was

calculated through PASS software to be 29 in each
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group. The study included 30 female patients with POP

(cystocele, rectocele, desensus uteri, prolapsus uteri,

vaginal vault prolapse). After approval by the

Institutional Ethics Committee, informed written

consent was obtained from all the participants who

were given a brief description of the research by their

physician before a pelvic organ prolapse

quantification (POP-Q) examination for staging was

performed.11

Women with no delivery during the last year were

included in the study. The exclusion criteria comprised:

menopause, previous POP surgery, neurological

disorders, pelvic cancer and mass, psychiatric disorders

and history of joint problems (systemic lupus

erythematosus, rheumatoid arthritis, Ehlers-Danlos

syndrome or any fracture near or in a joint). 

All the subjects were matched on age and parity, and

stratified by the degree of prolapse. For POP-Q evaluation,

all the subjects were examined by one physician in the

dorsal lithotomic position with an empty bladder. POP

was defined as stage >2.12 Determining the Beighton

score is essential for making the diagnosis of joint

hypermobility and is calculated by doing simple

manoeuvres. A Beighton score of 4 or more is considered

indicative of joint laxity.3,4,6,13 All the nine tests performed

in our study have been recommended by the British

Society of Rheumatology and have been tested for

reliability.14

The tests include passive extension of each five fingers,

passive apposition of each thumb to the forearm,

hyperextension of each elbow, hyperextension of each

knee and trunk flexion to allow the palms to lie flat on

the floor. 

The hypermobility was independently examined by a

separate researcher blinded to the results of the physical

examination.

Other markers of connective tissue weakness such as

varicose veins, easy bruising and striae were also

assessed.3 Varicose veins and a tendency to get bruised

easily were assessed through a questionnaire. The

presence of striae was investigated during clinical

examination. 

Each woman completed the detailed questionnaire

regarding her medical and gynaecological history,

including age, parity, body mass index (BMI),

obstetrical factors, smoking, heavy work, physical

activity, family history of pelvic floor disorders,

socioeconomic status, contraception, and oestrogen

replacement therapy.

Goniometer was used for accurate joint angle

measurement.

Women were defined as postmenopausal if they had

gone 12 months without a menstral period. The BMI was

calculated from the measured weight and self-reported

height. High socioeconomic status was assessed through

the questionnaire and defined as having an income of 10

million Rials per month (about 10,000 USD) or more and

an education at the university level or higher. Current

smoking was assessed through the questionnaire. If a

woman reported smoking, she was asked how many

cigarettes she smoked per day.

To be classified as doing heavy occupational work, three

variables in the questionnaire were needed to be

present. The jobs were classified regarding physical

exertion requirements as light, medium and heavy: self-

report of occupation as physically heavy; lifting more

than 20 heavy lifts per week; and working in a standing

position for more than 50% of the labour time. If one or

two factors were present, the job was classified as

medium, and if none was present, the job was classified

as light.

A positive family history of pelvic floor disorders was

assessed through the questionnaire, asking: "Has your

mother or grandmother experienced pelvic floor

disorders" ('Yes', 'do not know', 'no').

The question about exercises pattern was: "How much

average time do you spend in the activities such as walking,

jogging, bicycling, swimming, gymnastics, ball-playing

during a week" The answers were categorised into (1) less

than 2 hours, (2) 2-5 hours, or (3) more than 5 hours.

A semi-structured interview addressed the recall of

obstetric factors. Birth weight and the number and types

of birth were registered.

Varicose veins and a tendency to get bruised easily were

assessed through the questionnaire. The presence of

striae was observed during clinical examination.

Beighton's scoring system was used to assess joint

mobility, and hypermobility was defined as four or more

positive tests out of nine.

Statistical analysis was performed on SPSS version 11.5.

Independent two samples T test was used to compare the

mean age of the groups. Differences between the case

and the control groups were evaluated by K2 test and

one-way analysis of variance (ANOVA). P values <0.05 was

considered to be significant.

Results
The age of the 60 participants ranged between 24
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and 49 years. 

In the control group, 13 (43.3%) women were classified

as stage 0 and 17 (56.7%) as stage I on POP-Q. In the POP

group, 29 (96.7%) women had stage II, and 1 (3.3%) was

stage III on POP-Q. Besides, 24 (80%) patients in the POP

group had prolapse in one vaginal compartment,

whereas 15 (50%) had prolapse in two compartments

(Table-1). 

The mean age of the cases was 35.40±6.39 years and

35.36±5.9 years in the controls. The two groups were

similar in age, BMI, parity (p < 0.98; 0.99; 0.34) (Table-2).

Women in the two groups had a median parity of two

(range 0 to 7). 

There was no significant difference in the mean number

of caesarean section (1.01±0.18 versus 0.83±0.15;

p<0.33) and vaginal delivery (1.55±0.28 versus

2.01±3.67; p<0.11) between the groups. However, the

number of patients with positive history of caesarean

section was significantly lower (n=8; 26.7% versus n=16;

53.3%; p<0.035) and vaginal delivery (n=26; 86.7%

versus n=16; 53.3%; p<0.005) was significantly higher in

the POP group.

The prevalence of cystocoele in subjects with joint

hypermobility was (10 of 24 [41.7%] versus 14 of 36

[38.9%], p= 0.83); rectocoele (8 of 24 [33.3%] versus 15 of

36 [41.7%]; p=0.73) compared to women with normal

joint mobility (Table-3).

The mean Beighton score was 3.53±2.0.43 in the case

group, and 2.83±1.98 in the control (p<0.18). No

significant difference was found between the two groups

in Beigton score. 

The prevalence of joint hypermobility in the POP group

was 36.7% (n=11) versus 43.3% (n=13) in healthy women

(p<0.59). No significant differences were found between

the groups regarding other markers of connective tissue

weakness such as the presence of varicose veins (p=0.37),

easy bruising (p=0.43) and observed striae (p=0.42)

(Table-4).

Discussion
The findings demonstrated that the prevalence of joint

hypermobility was 40% in the study population. There

were no significant differences in joint hypermobility

among women with POP, compared to the controls. 

These findings contradict prior research that suggests

women with POP are more likely to have a joint

hypermobility and systemic collagen or elastin disorder.4

We found no other studies that compared hypermobility

in women between 18-45 years of age regarding POP.

One study reported no association between
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Table-1: Characteristics of 30 women with pelvic organ prolapse.

Pelvic organ prolapse No. of patients POPQ stage2 POPQ stage3

Cystocoele 24(80%) 23(76.7%) 1(3.3%)

Rectocoele 23(76.7%) 23(76.7%) 0

Uterocoele 0 0 0

Rectocoele and Cystocoele 15(50%)

POPQ: Pelvic organ prolapse quantification.

Table-4: Comparison of possible markers of connective tissue weakness between pelvic

organs prolapsed and control groups.

Variable Women with POP Control P value

Presence of varicose veins 6(10%) 9(15%) 0.37

Easy bruising 18(30%) 15(25%) 0.43

Observed striae 28(93.3%) 25(83.3%) 0.42

Hypermobility (>4 of Beighton score) 11(36.7%) 13(43.3%) 0.59

Table-2: Characteristics of 30 women with pelvic organ prolapse stage II or above

(cases) and 30 controls.

Variables Women with POP Controls P value

Age(year) 35.40±6.39 35.36±5.98 P<0.98

Parity 2.66± 1.39 2.26±1.83 P<0.34

Body mass index(kg/m2) 26.65±3.95 26.66±3.55 P<0.99

Socioeconomic status

low 20(66.7%) 15(50%) P<0.21

moderate 10(33.3%) 13(43.3%)

high 0 2(3.3%)

Occupational work

Moderate and light 8(26.7%) 11(36.7%) P<0.40

Heavy 22(73.3%) 19(63.3%)

Family history of pelvic floor disorders

Yes 9(30%) 7(23.3%)

No 11(36.7%) 14(46.7%) P<0.71

Do not know 10(33.3%) 9(35%)

NVD number 2.26±1.55 1.53±2.01 P<0.11

Beighton score 3.53 ± 2.043 2.83 ± 1.98 P<0.18

*Results are presented as means ±SD and as numbers with percentages (%).

NVD: Normal vaginal delivery.

Table-3: Prevalence of pelvic organ prolapsed in hypermobile and normal women.

Pelvic organ prolapse Hypermobility Normal mobility P v a l u e ( χ 2

test)

Cystocele 10/24(41.7%) 14/36(38.9%) 0.57

Rectocele 8/24(33.3%) 15/36(41.7%) 0.73

Uterocele 0 0

Rectocele &Cystocele 6/24(25%) 9/36(25%) 1



hypermobility and pelvic organ mobility in a study on

nullipar young women.15 Similar results are found in a

study that characterised and compared pelvic floor

muscle function and pelvic organ descent in high-

impact, frequent intense training athletic and non-

athletic women. There was no correlation between

Beighton score and biometric indices of hiatal size or

pelvic organ mobility in that study.16

Another one found that women with clinically

hypermobile joints were more likely to have POP than

women without hypermobile joints.5 Joint laxity

prevalence was 36% in prolapsus patients that was similar

with ours (36.7% in the prolapsed group), but there are

significant differences between the two studies. In the

other study joint laxity was evaluated by using Carter-

Wilkinson criteria, and POP was examined in the standing

position and non-straining position for cystocoele,

rectocoele and uterine prolapse However, Beigton score

and POPQ system was used in our study, which is an

efficinet system that allows researchers to report findings

in a standardised fashion.6

One study examined 76 Iraqi women with genital

prolapse and found that 66% had clinical joint

hypermobility.7 The control group had an 18% prevalence

of joint hypermobility. In Turkey, a study found 53.8% of

the prolapsus women to have joint laxity which was

higher than our results.6 This may be explained by the

variations of hypermobility prevalence among some racial

groups.17 The average age of our subjects was 35 years

whereas it was 54 in the Turkish study. Both the Iraqi and

Turkish studies showed that the prevalence of joint

hypermobility was higher in the POP group which is in

contrtast with our results.6,7

Varicose veins, striae, diastasis recti abdominis and easy

bruising are markers of systemic alterations in

connective tissue, and these factors have not been the

focus of previous POP surveys. A recently published

study assessed these markers and showed differences

amongst women with POP and controls with regard to

bruising and varicose veins; the latter being strongly

associated with POP.3 The study was in agreement with

our own, showing no significant relationship between

joint hypermobility and POP among women with Ehlers-

Danlos syndrome.18

In another study a positive association between joint

hypermobility and recurrent POP was found. It suggested

connective tissue abnormalities as an underlying factor

for POP by studying type I and III collagen metabolism

products.4

A recently study compared histological structure of POP

and healthy individuals and reported that underlying

elastin and collagen structures were equivalent in the two

groups.10 The results suggest that POP is a local, rather

than systemic connective tissue disorder. Biomechanical

tissue quality, pelvic floor muscle deficits, and defects in

pelvic floor connective tissues are etiologies for pelvic

organ prolapse.

Though each of these theories provides some insight to

the evolution of POP, no theory adequately explains all

cases. More likely, a combination of these forces work

together to cause POP. It is nesessary that further

understanding of the pathogenesis of POP is achieved to

improve the QOL for these women.

One of the most important limitations in our study was

the sample size. The clinical diagnosis of ligament laxity

was also one of the limitations. The focus was on

ensuring that all physical examinations were performed

by just one physician to prevent highly probable

measurement bias. Because of our clinic settings,

(presence of the physician on just two days per week

and high diversity in the refereed patients in our clinic)

most of the patients did not meet the inclusion criteria.

In the absence of enough literature, we calculated the

sample size on the basis of a study in Turkey,6 which has

similar socio-economic conditions as Iran. We did all we

could to make age and other effective variables similar

between the two groups.

Conclusion
Joint hypermobility was not found to be associated with

genital prolapse. Further studies involving younger

patients with POP are recommended. However,

molecular studies are also required to determine the

genetic basis of POP. 
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