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Developmental dysplasia of the hip risk factors – what is a real 
problem and should be taken into consideration in worldwide 
screening programs? Literature review

Czynniki ryzyka rozwojowej dysplazji stawu biodrowego – które stanowią problem  
i istotnie mają znaczenie podczas badań przesiewowych? Przegląd piśmiennictwa
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Abstract

Developmental Dysplasia of the Hip (DDH) is the most common condition of the mouvement apparatus in children. If untreated, it leads to early degenera-
tive changes of the joint with all the associated issues for the patient. Risk factors are important part of the diagnostic proces, however part of them seems 
to be less important that previously thought. In the article actual publications has been revieved to find which of described risk factors are really important 
in DDH. As a result authors concluded that risk factors that play an important role in DDH are;:1) female gender, 2) breech presentation in the 3rd trimester or 
pelvic delivery, 3) positive medical history of 1st degree family member, 4) hip joint abduction asymetry 20 degrees or more and abduction of the joint less 
than 45 degrees 5) possitive Ortolani/Barlow test, 6) Congenital muscular torticollis and foot deformations. The others risk factors seem to be not important 
enough to be taken into consideration in routine screening of DDH.

Key words: real DDH risk factors 

Streszczenie

Rozwojowa dysplazja stawu biodrowego jest jedną z najczęstszych patologii wieku rozwojowego i statystycznie plasuje się na pierwszym miejscu wśród 
chorób narządu ruchu u dzieci; późno rozpoznana lub niewłaściwie leczona prowadzi do poważnych zmian zwyrodnieniowych stawu biodrowego z wszel-
kimi konsekwencjami. Szeroko opisywane czynniki ryzyka stanowią istotny element diagnostyki choroby, jednak część z nich ma mniejsze znaczenie niż 
pierwotnie przypuszczano. W pracy przeanalizowano dostępne piśmiennictwo pod kątem istotnych czynników ryzyka rozwoju RDSB. W oparciu o dostępne 
materiały uznano, iż najważniejszym czynnikiem ryzyka jest: 1) płeć żeńska, 2) położenie miednicowe w ostatnim trymestrze lub poród miednicowy 3) do-
datni wywiad rodzinny u członka rodziny I stopnia, 4) asymetria odwiedzenia 20 stopni lub więcej oraz odwiedzenie w stawie biodrowym  poniżej 45 stopni, 
5) Dodatni test Ortolaniego/Barlowa, 6) Wrodzony kręcz szyjny i wady stóp. Pozostałe czynniki są na tylnie nieistotne w powstawaniu RDSB że można je 
pominąć podczas badań skriningowych.

Słowa kluczowe: prawdziwe czynniki ryzyka DDH 
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Introduction

Developmental Dysplasia of the Hip is the most common 
condition of the movement apparatus in children [1,2]. If 
recognised late or left untreated, it leads to incongruency of 
the hip joint and early degenerative changes of the joint with 
chronic pain, gait difficulties and all other associated issues 
for the patient. 

Solid knowledge of the risk factors can predict if a child is 
exposed to Developmental Dysplasia of a Hip. However, the 
question to be asked is if all the risk factors that are known 
and outlined in the literature are really important.

Aim

In the article, the available literature was analysed to order 
risk factors, to find which of them play a true role in the ap-
pearance of hip dysplasia, and which ones are irrelevant. As a 
result, the proposal can be defined by which of them should 
be taken into consideration and which can be ignored during 
children’s hip joint assessment.

State of knowledge

In the last few years, gradual changes in the approach to risk 
factors of DDH have been observed. Although the presence 
of those factors can be connected with the disease, in up to 
73-95 % of cases of recognised dysplasia there was not even 
one risk factor confirmed [3].

The majority of children with positive risk factors don’t 
develop hip dysplasia; the disease can be observed only in 
1-10% of cases [4,5,6].

While some of the risk factors play a marginal role, some 
are not interpreted correctly, and some of them are really im-
portant in the condition of a hip joint.

To gain a better understanding in the article, the risk fac-
tors of DDH were divided into a few groups.

Family history
Family history is recognised as the most important risk fac-
tor of hip joint dysplasia of a child [7]. Some authors revealed 
that a positive family history was confirmed with the disease 
in 20% of children qualified for treatment of DDH. 
A risk of hip dysplasia was defined as:
a) 6% – in cases of healthy parents and recognized DDH in 

siblings.
b) 12% – in cases of confirmed DDH of the mother/father.
c) 36% – in cases where DDH was recognized in one parent 

and a brother/sister [8,9].
As for parents, a higher risk is connected to the disease of 

the mother compared to siblings or the father; it suggests an 

influence of the mother’s organism to develop the disease in 
a child [10]. 

A relatively higher risk can be observed as well if the dis-
ease was recognised in a first-degree cousin of the child. In 
those cases, the risk is specified at level of 1.7% [3].

Monozygotic twins more often present a hip dysplasia 
in comparison to heterozygotic twins [3]. In the first group, 
compatibility in the presence of the disease is present in 33 % 
of cases, in the latter, in 8% of cases. Because in the majority 
of monozygotic twins there isn’t compatibility of DDH, the 
conclusion can be made that the identical gene suit is not a 
single intrauterine factor leading to disease [11]. 

Sex and hormones
Female gender, similar to a positive family history, is con-
sidered to be one of the most important, if not the most 
important, risk factors of DDH, reaching a level of 1-10% 
[10,12,13]. According to the literature, the rate of the disease 
is in the region of 2.4 -9.2:1 when comparing female to male 
(respectively). Additionally, deviations recognised in sonog-
raphy (“sonographic dysplasia”) in female infants rarely im-
prove when compared to males [13,14]. The sex and occur-
rence of DDH can be connected to a different response of the 
infant’s organism to the hormones; probably female infants 
are more susceptible to the mother’s hormone characteristic 
for that gender. J. Bracken et al observed a  fovefold increase 
in DDH frequency in infants of a woman with pelvic girdle 
relaxation [3]. Relaxine present in the blood serum of the 
mother increases the secretion of collagenase and a plasmin-
ogene activator, stimulating disintegration of collagen. The 
described mechanism leads to the greater susceptibility of a 
woman to changes connected with the presence of a foetus in 
utero, and to facilitate a delivery [14].

Although the hypothesis that relaxine can have an influ-
ence on the cause of DDH is well known and is commonly 
observed, there’s no evidence that the mechanism is solely re-
sponsible for the higher frequency of the disease in females. 
Some papers revealed that women suffering from pelvic joint 
instability and a painful pregnancy are at a significant risk of 
having a child with DDH (ratio 7-9 to 2-3 when compared 
to healthy women). It is considered to be connected with the 
higher relaxine concentration in the mother’s blood serum. 
On the other hand, no connections are observed between the 
higher level of that hormone in umbilical blood and higher 
risk of hip joint instability of a child [11]. Furthermore, it’s 
proven that newborns with a LOWER level of relaxine in the 
umbilical blood are more often detected with clinical insta-
bility of a hip joint. Most likely, it’s connected to the worse 
preparation of a mother’s delivery canal and, as a result, de-
velopment of joint instability because of the pressure of in-
susceptible tissues onto the foetus [15].

Additionally, other female hormones during pregnancy 
have an influence on the child’s hip joints’ congruency. Pro-
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gesterone delivery to maintenance a pregnancy at risk of 
stillbirth increases the probability of DDH. The same effect 
is observed after amniocentesis performed in first trimester, 
hypothyroidism in the mother, phenylketonuria, as well as 
exposure to ionizing radiation [11]. Interestingly, oestrogen 
gives a protective effect [15].

Although a well-known hypothesis that the vitamin level 
can have an influence on the occurrence of DDH, no connec-
tion between variations of Calcium, Vitamin D and Vitamin 
C, and a risk of hip dysplasia was proven [15].

Congenital diseases
A higher risk of hip dysplasia is to be connected with the 
presence of some congenital diseases:
1) Congenital Muscular Torticollis (CMT): in this disease 

a risk of DDH can gain a level of 17%. What’s interest-
ing, there’s a fivefold increase of hip joint dysplasia was 
observed in male newborns with co-existing CMT while 
compared to female newborns with CMT [3,14,16]. It’s 
worthwhile underlining that no connection between Pos-
tural Muscular Torticollis (PMT) and DDH was revealed 
[3].

2) Congenital Foot Deformations: although no connection 
between Talipes Equinovarus (TEV) and DDH was re-
vealed, [17] other foot deformations (f. ex. Talipes Calca-
neovalgus or Metatarsus Adductus) carry a small risk of 
hip dysplasia ( 4-6% and 4%, respectively). Overall, they 
are considered to be risk factors for DDH [3,18]. 

3) Scoliosis: it is proven that the risk of DDH is tenfold high-
er in children with idiopathic scoliosis while compared 
to the group of children that are healthy. Hip dysplasia is 
observed at the convexity of a scoliotic deformation of the 
spine [19.20].

4) Cerebral palsy (CP) and Meningomyelocele (MMC) [11].
5) Spina bifida [11].
6) Caudal regression syndrome, Larsen syndrome, Stickler 

syndrome, Trevor disease and some of metabolic disor-
ders (Morquio disease) [21].

Weight at birth
Some authors have revealed that birth weight over 3500 to 
4000 g is a risk factor of DDH [22]. The weight of a newborn 
more than 4000 g carries a risk reaching 2 per cent, while a 
child’s weight over 4500 g at birth carries a risk at level of 2.6 
per cent. On the other hand, children with lower birthweight 
(less than 2.000g) are in the lower risk group of Developmen-
tal Hip Dysplasia [23].

1. Pregnancy and delivery type
Oligohydramnion and bifetal pregnancy are connected with 
a higher risk of developmental hip dysplasia as a result of 
lower space in the uterine cavity. In oligohydramnion, the 
risk rate is estimated to be at a level of 4 % [3]. Abnormalities 

in the reproductive organs (for example, bicornuate uterus) 
also carry a risk of DDH [24].

Birth order also can be an important factor that favours 
hip dysplasia; some revealed the risk at a level of 50-60% 
[3,13,20]. The first pregnancy is connected with higher tissue 
tension of the mother’s uterus and other muscles, which can 
be a mechanical factor leading to DDH [11].

Special attention should be paid to multiple pregnancies, 
especially when the children’s gender is female; congenital 
joints hypermobility was observed in 70% of those cases [10].

In premature birth (less than 37 weeks) a surprisingly low 
rate of hip dysplasia is observed while compared to a full-
term pregnancy (more than 42 weeks).

To summarize, premature delivery is not a factor in hip 
joint dysplasia [11,18,25,31]. It is one of the premises that 
confirms a thesis of mechanical factors playing a role in de-
veloping the disease in the last few weeks of pregnancy.

Complete breech vaginal delivery (3% of all births) car-
ries a 17-times higher risk of DDH, while breech presenta-
tion resolved by Caesarean section is connected with a sev-
enfold increase in risk [10].

Breech presentation with extension of a knee joint of a 
foetus (Frank position) leads to a much higher risk of the 
disease; even up to 23% according to Committee on Quality 
Improvement, Subcommittee on Developmental Dysplasia 
of the Hip [8]. It’s the second most important (if considering 
the frequency) risk factor of DDH after female gender; some 
authors maintain that it’s the most important factor of the 
disease [26]. The higher risk could be a result of knee joint 
extension and persistent tension of foetal hamstring muscles, 
leading to instability of the hip joints.

Although there’s compatibility that hip joint dysplasia 
develops before delivery starts, the process of movement of 
the foetus by delivery tract if breech presentation is present 
will almost certainly carry higher risk of the disease. DDH is 
twice as common in newborns in a breech presentation from 
deliveries starting as vaginal but finally finished by Caesar-
ean section while compared to the cases when pregnancy was 
finished with elective caesarean section without any attempt 
of vaginal delivery [3,14]. Equally, it was revealed, that a suc-
cessfully performed procedure of “foetus internal rotation” 
to change breech presentation to a more desirable cephalic 
position is connected to a higher risk of DDH; this indicates 
that there’s a greater influence of the child’s position “in ute-
ro” than a delivery type (not cephalic) [27].

In the cephalic position, no differences were found in the 
frequency of hip joint dysplasia if the pregnancy was com-
pleted by Caesarean section or natural birth [3].

2. Carrying newborn/infant and cultural factors
Hip joint dysplasia is more common in the populations of 
Japan, Saudi Arabia, Turkey, the inhabitants of Lapland, and 
Navajo Indians [10]. In these societies there’s a social cus-
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tom to carry a baby with extension and abduction of the legs 
(so called “swaddling”). Of particular interest, tying the legs 
and tight carrying that in theory give a condition “similar” 
to those in uterus is done to reduce spontaneous Moro reflex 
and so creating a better sleeping position and less energy ex-
penditure [3]. S.J Blatt, analysing the problem of hip joints 
luxation based on an animals’ model (experiments on rats) 
revealed that the most important period of time could be first 
five days post-delivery; in that time the luxation is the most 
common observation. From the sixth day after birth, the risk 
of luxation drops down and instead of luxation, the most 
common becomes subluxation of hip joint [11].

In the regions where swaddling is not common and chil-
dren are carried “on their mother’s back” with hips in abduc-
tion and flexion, the problem of DDH is much lower (Hong-
Kong, South China, North Korea, Thailand, Sri Lanka, and 
the Bantu tribes in Africa) [11]. 

In children born during the wintertime, a worse condi-
tion of hip acetabulum is observed (deep, slope angles) when 
compared to the children born in summertime. It’s prob-
ably connected with the necessity to use warm, cold weather 
clothes in the first group, simultaneously blocking free move-
ment in the hip joints [11].

3. Genetic factors
Many surveys were done to analyse the genome of children 
with developmental hip dysplasia. In fact, there’s an opinion 
that this disease could be a polygenic autonomic dominant 
disorder with incomplete and sex-dependent genes penetra-
tion. However, no genes were defined as being clearly respon-
sible for dysplasia until now [27]. No relationships between 
either blood groups or Rh and DDH were revealed as well. 
Although instability of the joints is often a result of collagen 
tissues disorders, no differences in higher frequency of hip 
dysplasia were found in such disorders like Ehlers-Danlos 
or Marfan’s syndromes [28]. Equally some changes in genes 
CX3CR1 were found in the group of the children with hip 
dysplasia and positive family history. However, the results 
need to be proven in further surveys [30].

4. Infection factors
No relationships between toxoplasmosis in utero, nor viral 
infections and developing hip dysplasia were found in the 
analyses, however those factors could be responsible for 
some congenital disorders ( f. ex. cerebral palsy) that could 
include a newborn in a group of children at risk of DDH (see 
above) [11].

Conclusions

Although there’s very wide literature regarding the problems 
with DDH risk factors, some of them can be extrapolated as 

the most important. The results of many surveys show that 
special attention should be paid to female newborns/infants, 
especially if present:
1) Positive family history in first degree family member.
2) Breech/Frank presentation in the last trimester or breech 

delivery.
3) Positive Galeazzi, Ortolani or Barlow sign.
4) Abduction asymmetry 20 degrees or more and abduction 

of a hip joint less than 45 degree.
5) Congenital Muscular Torticollis.
6) Foot deformations [29,18].

There’s an opinion that the other factors listed in the sci-
entific papers are not so important and play only a marginal 
role in daily clinical practice.
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