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Abstract

Background: Developmental dysplasia of the hip (DDH) is a condition where there is an abnormal
relationship between the femoral head and acetabulum. DDH is prevalent in Jordan, where late
presentations of complicated cases are common due to the absence of a national screening program and
cultural behaviors that can exacerbate DDH progression. The study aims to prove that the absence of a
nationwide screening program and low awareness of the population about DDH are the primary reasons for
the high incidence of late-presenting DDH in Jordan. The study highlights the need for addressing
modifiable risk factors like swaddling and correcting common misconceptions such as using multiple diapers
as a treatment option.

Methods: The cross-sectional study evaluated the awareness level of DDH among Jordan residents above the
age of 18. An online questionnaire was used, containing two sections. The Chi-square test was used to
analyze the level of awareness scores according to demographic variables and cultural norms such as tight
swaddling and using multiple diapers. The sample was categorized into three groups based on their scores:
low awareness (0-4), moderate awareness (5-8), and high awareness (9-12).

Results: The study included 1013 participants. The results indicated that 48.9% had moderate awareness,
37.8% had low awareness, and 13.3% had high awareness of DDH. Gender and place of residence had no
significant relationship with the level of awareness. However, the majority of participants with high and
moderate levels of awareness were in the 25-40 years age group, and healthcare workers had the highest
levels of awareness. The study showed that 33.9% of participants gained their knowledge from either
relatives or self-experience, while awareness campaigns were the least assessed source of information with
only 2.9% of participants getting their information from them. The study also revealed misconceptions
regarding DDH, such as the belief that tight swaddling and wearing many diapers reduced the risk of
developing DDH. Additionally, about half of the participants were unaware of the presence of screening
guidelines for DDH.

Conclusion: The study underscores the urgent need to establish a national screening program and awareness
campaigns to increase knowledge about DDH and prevent late presentations of complicated cases in Jordan.
The study findings provide essential information for the development of future DDH campaigns and
screening protocols.

Categories: Pediatrics, Public Health, Orthopedics
Keywords: ddh, hip capsule, anatomical abnormality, jordan, developmental dysplasia of the hip, hip joint, awareness

Introduction

DDH encompasses a wide spectrum of anatomical abnormalities of the immature hip that manifests in
various forms at different stages of life [1]. In 1832, Guillaume Dupuytren described the condition of
dislocation of the hip at birth and called it “original or congenital dislocation of the hip” [2].

Ever since it was first described, multiple techniques of reduction have been attempted. However, due to the
vigorous nature of the reduction maneuvers, a large number of hips that were treated developed avascular
necrosis [3]. Treatment outcomes remained unsatisfactory until 1946 when Arnold Pavlik introduced a
harness that became one of the most important advances in the management of DDH. The simple stirrup
device allowed for active movement to guide the dislocated hip into the socket. In 1959, he reported the
management of 1424 hips without a single case of avascular necrosis [4].

The American Academy of Pediatrics defines DDH as a condition in which the femoral head has an abnormal
relationship to the acetabulum [5]. DDH is a disorder that evolves over time. The structures that make up the
hip are normal during embryogenesis and gradually become abnormal for a variety of reasons. The etiology
of DDH is multifactorial, and it is influenced by hormonal and genetic elements. A number of predisposing
factors have been identified, including family history, female gender, firstborn child, ligamentous laxity
(often familial), prenatal positioning (especially footling), postnatal positioning (when hips swaddled in
extension), and certain ethnic groups [1].

Excessive laxity of the hip capsule is the most common cause of DDH, leading to failure in maintaining the
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femoral head properly within the acetabulum. DDH is a spectrum disorder where, at one end, it presents as a
shallow acetabulum, whereas, at the other end, it involves dislocated and irreducible hips. In between these
extremes, it may consist of instability of the hip such that the femoral head can be subluxated or dislocated
from the acetabulum by a medical professional. The hip may also present in a dislocated position and still be
reducible on examination; however, with chronic dislocation, it may become irreducible with noninvasive
management. This disorder may as well manifest later during childhood or adolescence as a dislocated hip or
during adolescence as a hip with poorly developed acetabular coverage; the latter being referred to as adult
dysplasia of the hip [1].

The incidence of DDH is difficult to determine because of disparities in the definition of the condition, the
type of examinations used to detect hip abnormalities, the differing skill levels of examiners, and the
populations being studied. The incidence of some degree of hip instability in newborns ranges from one per
1000 to 3.4 per 100. Higher incidences are reported when screening involves both clinical examination and
ultrasonography [6]. In addition, the female sex reported two to seven times higher risk [7]. The incidence of
DDH for children without associated risk factors is estimated to be 11.5 per 1,000 live births based on meta-
analysis protocols and multiple logistic regression [5]. When the risk is calculated for each sex separately,
the incidence ranges from 4.1/1,000 for boys to 19/1,000 for girls [8].

According to a study done at the Jordan University Hospital in 2011-2014 regarding the pattern of DDH in
late-presenting Jordanian male patients, it was concluded that the incidence of late-presenting DDH among
males was 3.75 per 100 infants with a mean age at diagnosis of 4.98 months [9]. On the other hand, a meta-
analysis that included a total of 76 studies, most of which were conducted in Europe and Asia including the
Middle East, reported a late diagnosis of DDH with the highest incidence of 13 infants per 1000 newborns
and the lowest incidence of zero infants per 1000 newborns [10]. Comparing this meta-analysis to the study
done in Jordan, it can be deduced that Jordan has an incidence of “late-presenting DDH” in males that is
nearly three times greater than the highest incidence elsewhere.

Up until now, there has not been any implementation of screening programs to diagnose DDH in Jordan. The
potential early and late-term complications of untreated DDH range from leg length discrepancy to in-
toeing or waddling gait, to a variety of hip joint anatomic abnormalities, eventually leading to early onset
hip osteoarthritis.

DDH management ranges from noninvasive management using the Pavlik harness or closed reduction and
hip spica in younger patients to surgical open reduction and pelvic osteotomy in older patients, with or
without femoral shortening osteotomy. Hence, developing a nationwide screening program in Jordan is
crucial as it would allow the identification of patients with DDH early. In doing so, we would be able to
implement nonoperative management options, which are simple to perform, cheap, and have a high chance
of success and a low risk of complications. Therefore, this would reduce the financial and social burden of
treating the late presenting DDH and its complications.

Our aim in this study is to prove that one of the major factors leading to such a high incidence of late-
presenting DDH in Jordan is the absence of a proper nationwide screening program and the lack of
awareness of the population regarding the nature of this disease. The latter includes avoiding some
modifiable risk factors such as swaddling and clearing up some common misconceptions such as using two or
three diapers as a false treatment option.

Materials And Methods
Study design and participants

This cross-sectional study aimed to assess the awareness level of DDH among Jordan residents. Participants
were recruited through convenience sampling via an online self-administered questionnaire that was shared
on social media platforms including Facebook (Meta Platforms, Inc., Menlo Park, California, United States),
Whatsapp (Meta Platforms, Inc.), and Instagram (Meta Platforms, Inc.). The study was conducted between
February and May 2022, and 1013 responses were collected. All study participants were residents of Jordan
and over 18 years old.

Ethical considerations

Ethical approval for this study was retrospectively obtained on June 6, 2023, from the Ethics
Committee/Institutional Review Board at Ibn Al-Haytham Hospital, Amman, Jordan (approval number:
6.6.2023). Participation was voluntary. The anonymity and confidentiality of the data were ensured by
assigning an identification number to each participant restricted to the research team. The questionnaire
contained detailed information about the study objectives and returned questionnaires implied signed
consent.

Data collection tool

The online questionnaire was designed in English and translated into Arabic. It consisted of two sections.
The first section collected data on participants' demographics, including age, gender, marital status, living
area, number of children, level of education, and profession. Participants were also asked about their prior
knowledge of DDH. If participants reported no prior knowledge of DDH, the questionnaire was automatically
submitted at that point and signed as low awareness level. This assumption concluded from a previous study
by Alshahrani et al., as they solidify the fact that prior knowledge of DDH is a key factor in understanding the
condition and being able to deal with the infant or toddler in a scientific and systematic way, which will
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decrease the bias for assorting our participants' awareness levels [11].

The second section assessed the awareness level of DDH among participants. It included questions on the
source and reliability of information that participants had regarding DDH, as well as their knowledge of risk
factors, screening tools, treatment, and complications associated with DDH. The questions in this section
were in the form of multiple-choice questions, including direct and indirect questions with correct and
incorrect answers. Diagrams and images were also provided to aid in understanding. These questions and
answers were referenced from a previous questionnaire conducted in Saudi Arabia, Riyadh, and were
reviewed by four pediatric orthopedic doctors [12]. The second section of the questionnaire contained 12
questions, and every right answer was granted 1 mark. The awareness level was calculated based on the total
score, with 0-4 indicating low awareness, 5-8 indicating moderate awareness, and 9-12 indicating high
awareness. The questionnaire was conducted after a pilot test, followed by face validity by sending the
survey to a pediatric orthopedic surgeon.

Statistical analysis

All the analyses have been conducted on R software version 4.2.2 (R Core Team, R Foundation for Statistical
Computing, Vienna, Austria) with the proper package for each test. The statistical significance level was set
at 0.05. Descriptive statistics were used to examine the demographic characteristics of participants in the
sample and to analyze the distributions of responses to questionnaire items and to each scale.

Inferential statistics focus on finding the correlation between different variables. Chi-square test and post-
hoc analysis (using the Scheffe test where appropriate) were used to analyze how awareness level scores
varied according to different demographic variables. The Chi-square test was also used to assess the
relationship between awareness level scores and cultural norms habits (using multiple diapers and
swaddling).

Results

This survey was conducted among 1013 participants in Jordan, with 718 (70.9%) respondents residing in
Jordan's capital, Amman; the demographic variables are shown in Table /. The majority of study participants
(47.2%) were between the ages of 25 and 40, and more than half were females (72.2%). In terms of
socioeconomic class, 734 (72.5%) respondents held a Bachelor's degree and around 766 (75.7%) were non-
healthcare employees. More than half of the respondents (582; 57.5%) were married, while 45% (n=445) did
not have children. Of the participants surveyed, 686 individuals (67.7%) indicated that they had knowledge
about DDH; these individuals were then questioned further about DDH awareness. The primary source of
information for these participants was their relatives or self-experience (33.9%); unfortunately, awareness
campaigns were the least common source of information (2.9%).
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Characteristics

Gender

Age (years)

Education

Career Type

Place of living

Marital status

Parity

Do you know about DDH

Variables (n=1013) Frequency Percent
Male 283 27.9
Female 730 721
18-24 261 25.8
25-40 479 47.2
41-60 242 239
>60 31 3
Primary School 8 0.8
Secondary School 176 174
Diploma Degree 78 7.7
Bachelor Degree 734 725
Master’'s degree 12 1.2
PhD 3 0.3
Medical Degree 2 0.2
Non-medical employment 401 39.6
Housewife 259 25.6
Healthcare workers 247 243
Still studying 48 4.7
Handicrafts and food business 38 3.7
Not working 20 2
Center of Jordan 718 70.9
South of Jordan 153 15.1
North of Jordan 142 14
Single 374 36.9
Married 582 575
Divorced 34 34
Widowed 23 22
No children 445 43.9
1-3 356 351
>3 212 21
Yes 686 67.7
No 327 323

TABLE 1: Characteristics of study participants

DDH: developmental dysplasia of the hip

Table 2 shows that nearly half of those who were aware of DDH believed it was caused by medical error (46%)
and that female gender and family history are risk factors (46% and 45%, respectively). More than half of
them (63.5%) were aware that breach posture is a risk factor for DDH. Interestingly, according to some
cultural standards, one-third of respondents were aware that tight swaddling increases the risk of DDH. As
expected, over two-thirds (61.4%) of parents employed tight swaddling for their children. Also, nearly two-
thirds of the participants (65.6%) felt that wearing many diapers might reduce the incidence of DDH. The
majority of respondents (87.1%) believed that more DDH awareness campaigns are needed, and the majority
are aware of the potential consequences of DDH and the general management during its early stages.
Unfortunately, almost half of our respondents were unaware of clinical or radiological DDH diagnostic
methods and ultrasound screening guidelines (33.3%, 49.9%, and 56.7%, respectively).
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Questions used to assess DDH awareness

What are the sources that you know about DDH?

Do you think that DDH could happen from a medical
error?

What is the gender do you think that associated with
higher risk of DDH?

Family history of DDH can contribute to developing a
new case of DDH?

DDH is related to intrauterine position of the baby

What is the risk for swaddling on DDH?

What is the risk of use multiple diapers on DDH?

What do you think are the complications of untreated
DDH?

When do you think that DDH can be screened?

When do you think that ultrasound of hip can used to
screen for DDH?

What is the age of the baby that can be screened of
DDH using pelvic X ray?

How DDH is treated during its early diagnosis?

Do you think that DDH can be prevented?

2023 Alkouz et al. Cureus 15(10): e47474. DOI 10.7759/cureus.47474

Variables (n=686)

Awareness campaigns
Friends and work colleagues
Family-doctor

Self-experience or relatives experience
Social media

Study/Work

No (Correct answer)

Yes

Female (Correct answer)
Male

No difference

No

Yes (Correct answer)
Increase by Breach position (Correct answer)
Increased by Cephalic position
No Correlation

Decrease risk

Increase risk (Correct answer)
No effect

Decrease risk

Increase risk

No effect (Correct answer)

Can't walk

Many complications include (LLD, Limping, Early onset of OA,

Chronic pain) (Correct answer)

No complication

12- 18 months of age

3-6 months of age

6-12 months of age

After 18 months of age

During the first 3 months of age (Correct answer)
After 3 months of age

During the first 3 months of age (Correct answer)
No rule for ultrasound

After 6 months of age

Between 3 - 6 months of age (Correct answer)
During the first 3 months of age

No rule for x rays

Start with conservative treatment (Correct answer)
Start with surgical treatment

No (Correct answer)

Yes

Frequency Percent

20

229

75

233

107

22

371

315

316

41

329

377

309

436

28

222

197

209

280

450

71

165

33

644

458

264

297

125

97

344

207

38

310

376

29

33.4

10.9

33.9

15.6

3.2

54

46

46

5.9

48

55

45

63.5

325

28.7

30.5

40.8

65.6

10.3

24

4.8

27

0.4

66.7

38.5

43.3

18.2

141

50.1

30.2

5.6

50f 12
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Need more campaigns 285 415
Do you think that we need awareness campaigns? There are enough campaigns 88 12.8
There are no campaigns 313 45.6

TABLE 2: Assessment of DDH awareness among the participants

DDH: developmental dysplasia of the hip

Following the administration of the questionnaire, participants were assigned to different levels of
awareness based on their scores. Those who had not heard of DDH were categorized as having low
awareness. We found that almost half of our respondents had moderate awareness of DDH (n=495; 48.9%),
more than one-third had a low awareness level of DDH (n= 383; 37.8%), and only 13.3% (n=135) had a high
awareness level of DDH. To assess the distribution of awareness levels across demographic characteristics,
we utilized the Chi-square test as shown in Table 3. The present study observed no correlation between
gender or place of residence and the level of consciousness. There is, nevertheless, a substantial association
with other variables including age, education, career type, marital status, and parity (p-value < 0.001).
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Total High knowledge level Moderate knowledge level Low knowledge level P-value
Variables
n=1013 n=135 n=495 n=383
Age (years) <0.001
18-24, n (%) 261 (26.6%) 27 (20.3%) 107 (22.3%) 127 (34.3%)
25-40, n (%) 479 (48.8%) 83 (62.4%) 236 (49.3%) 160 (43.2%)
41-60, n (%) 242 (24.6%) 23 (17.3%) 136 (28.4%) 83 (22.4%)
Gender 0.067
Female, n (%) 730 (72.1%) 95 (70.4%) 373 (75.4%) 262 (68.4%)
Male, n (%) 283 (27.9%) 40 (29.6%) 122 (24.6%) 121 (31.6%)
Education <0.001
Below university, n (%) 262 (25.9%) 16 (11.9%) 142 (28.7%) 104 (27.2%)
University or above, n (%) 751 (74.1%) 119 (88.1%) 353 (71.3%) 279 (72.8%)
Place of living 0.64
Center of Jordan, n (%) 718 (70.9%) 93 (68.9%) 351 (70.9%) 274 (71.5%)
North of Jordan, n (%) 142 (14.0%) 24 (17.8%) 70 (14.1%) 48 (12.5%)
South of Jordan, n (%) 153 (15.1%) 18 (13.3%) 74 (14.9%) 61 (15.9%)
Career Type <0.001
Handicrafts and food, n (%) 38 (3.75%) 3 (2.22%) 20 (4.04%) 15 (3.92%)
Health care workers, n (%) 247 (24.4%) 73 (54.1%) 104 (21.0%) 70 (18.3%)
Non-Medical employee, n (%) 401 (39.6%) 28 (20.7%) 193 (39.0%) 180 (47.0%)
Not working, n (%) 327 (32.3%) 31(23.0%) 178 (36.0%) 118 (30.8%)
Marital status <0.001
Single, n (%) 374 (36.9%) 46 (34.1%) 134 (27.1%) 194 (50.7%)
Married, n (%) 582 (57.5%) 84 (62.2%) 331 (66.9%) 167 (43.6%)
Widow/Divorced, n (%) 57 (5.63%) 5(3.70%) 30 (6.06%) 22 (5.74%)
Parity <0.001
1-3,n (%) 356 (35.1%) 67 (49.6%) 196 (39.6%) 93 (24.3%)
More than 3, n (%) 212 (20.9%) 17 (12.6%) 128 (25.9%) 67 (17.5%)
No children, n (%) 445 (43.9%) 51 (37.8%) 171 (34.5%) 223 (58.2%)

TABLE 3: Demographic characteristics of participants according to awareness levels

Individuals aged between 25 and 40 comprised the majority of those with high and moderate levels of
awareness of DDH, whereas half of those aged between 18 and 25 years had a low level of awareness.
Furthermore, most of our respondents who finished high school had higher awareness levels of DDH
compared to those who did not complete school education. As predicted, healthcare workers had the highest
degree of DDH knowledge when compared to other employment groups. According to marital status and
parity, those who were married or had children had the highest level of DDH knowledge (62.2%, each). On
the other hand, those who were single or did not have children had the lowest level of awareness (50.7% and
58.2%, respectively).

Our hypothesis was that the self-experience or experiences of relatives with DDH represent the best source
of information for achieving a high level of awareness. We tested this hypothesis using a chi-square analysis
of the relationship between the level of awareness and the source of information, as outlined in Table 4. As
anticipated, individuals with personal experience or those with a family member who has experienced DDH
exhibited the highest level of awareness at 37.7%, while the lowest level of awareness was reported among
those who had received education from friends or work colleagues, with a percentage of 42.9% and a p-value
of 0.007.
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Source of information

Friends and work colleagues, n (%)
Family-doctor, n (%)
Self-experience or relatives, n (%)

Social media/awareness

campaigns, n (%)

Total
(n=686)

251
(36.6%)

75 (10.9%)

233
(33.9%)

127
(18.5%)

High knowledge level
(n=135)

41 (30.4%)

26 (19.3%)

51 (37.7%)

17 (12.6%)

Moderate knowledge level

(n=495)

186 (37.6%)

42 (8.48%)

168 (33.9%)

99 (20.0%)

Low knowledge level P-
(n=56)

value
24 (42.9%)
7 (12.5%)

0.007
14 (25.0%)

11 (19.6%)

TABLE 4: Descriptive summary of chi-square test between source of information and level of

awareness

Use of swaddling (Yes, No)
Awareness level

High knowledge level, n (%)
Moderate knowledge level, n (%)
Low knowledge level, n (%)
What is the risk for swaddling
Decrease risk, n (%)

Increase risk, n (%)

No effect, n (%)

We examined two crucial cultural norms that may influence the risk of DDH: swaddling practices and the use
of multiple diapers. Our objective was to mitigate the incidence of DDH by raising awareness and promoting
areduction in the prevalence of these practices. To this end, we conducted a chi-square test analysis to
evaluate the relationship between the level of awareness and the usage of these practices, as presented in

Tables 5-6. It is noteworthy that our study yielded interesting results, indicating that individuals with a
heightened level of awareness or knowing the potential hazards of swaddling exhibited a significantly lower
incidence of swaddling practices, with percentages of 59.3% and 57.9% (p<0.001), respectively. Furthermore,
our analysis revealed that increased awareness did not correspond with a higher incidence of multiple
diaper usage as a means of mitigating the risk of DDH, with a percentage of 44.4%.

Total (n=686)

135 (19.7%)
495 (72.2%)

56 (8.16%)

197 (28.7%)
209 (30.5%)

280 (40.8%)

Yes (n=421)

55 (40.7%)
325 (65.7%)

41 (73.2%)

178 (90.4%)
88 (42.1%)

155 (55.4%)

TABLE 5: Descriptive summary of usage of swaddling

No (n=265) P-value
<0.001
80 (59.3%)
170 (34.3%)
15 (26.8%)
<0.001

19 (9.6%)
121 (57.9%)

125 (45.6%)

Use of multiple diapers
Awareness level

High knowledge level,n (%)
Moderate knowledge leveln (%)

Low knowledge leveln (%)

Total (n=686)

135 (19.7%)
495 (72.2%)

56 (8.16%)

No effect (n=165)

66 (48.9%)
92 (18.6%)

7 (12.5%)

Decreased risk (n=450)

60 (44.4%)
349 (70.5%)

41 (73.2%)

Increased risk (n=71) P-value
<0.001
9 (6.7%)

54 (10.9%)

8 (14.3%)

TABLE 6: Descriptive summary of chi-square test between use of multiple diapers and level of

awareness

Discuss

ion

The aim of this study was to assess the awareness level of DDH among the population in Jordan.
Additionally, the researchers sought to investigate the association between demographic variables and DDH

awareness level, with the goal of guiding future awareness campaigns and targeting specific populations.
DDH is a common and preventable cause of childhood disability. Unfortunately, delayed diagnosis of the
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condition increases the likelihood of requiring surgery and raises the risk of long-term complications. To the
best of our knowledge, this is the first study to determine DDH awareness in Jordan, serving as a foundation
for future research in the field.

In 2018, a study conducted in Riyadh, Saudi Arabia, indicated that approximately 68% of survey participants
were already familiar with DDH disease [11]. In a more recent 2022 study in the same location, around 54.4%
of respondents reported prior awareness of the condition [12]. In contrast to the Saudi Arabian findings, our
study demonstrated that 67.7% of survey participants were already aware of DDH.

When participants were surveyed about the association between breech presentation and the development
of DDH, it was found that 63.5% of the participants in Jordan in the present study were aware of this risk
factor, whereas only 30.1% in Riyadh, Saudi Arabia, demonstrated the same level of awareness [12].
Similarly, awareness level regarding the increased risk of DDH due to swaddling was reported by 30.5% of
participants in Jordan, compared to only 15% in Riyadh. Moreover, the perception that untreated DDH does
not result in future complications was indicated by 1.3% of participants in Jordan, whereas the percentage
was as high as 6.3% in Riyadh. Regarding the future complication of DDH leading to an inability to walk,
41.7% of participants in Riyadh recognized it as a potential outcome, while only 4.8% in Jordan shared this
awareness [12].

Both Jordan and Riyadh demonstrated a higher level of awareness among participants with higher
educational levels and those working in the healthcare sector [12]. Conversely, females in Riyadh exhibited a
greater understanding of DDH compared to their counterparts in Jordan, where no significant gender-based
differences were observed.

It is evident that except for the 18-24-year age group, the majority of the participants had moderate
awareness levels regarding awareness of DDH. On the other hand, the majority of participants in the age
group of 18-24 years scored low in awareness. Since this is the age group with the highest potential to have
children in this society, it is safe to say that they should be the main target of any future awareness
campaigns involving DDH.

Linking the level of awareness to the education level of participants our survey also revealed that the
percentage of participants with high school level education was significantly lower compared to university
level education. That being said the majority of both groups scored in the moderate to low awareness level.
As expected, the highest percentage in the high awareness category were the healthcare workers as
compared to other professions. However, it is concerning that the majority of the healthcare workers scored
in the moderate to low awareness level. It is worth mentioning that the healthcare workers group included
nurses, radiology technicians, anesthesia technicians, and nutritionists apart from physicians.

When comparing the level of awareness with marital status, we could see that the majority of the
participants, whether single or married, had moderate to low awareness levels. A total of 331 (66.9%)
married participants had moderate awareness levels and 194 (50.7%) single participants had low awareness
levels when compared to the other marital status subgroups. Additionally, with regard to the level of
awareness in relation to the number of children in a family, the majority of participants with children had a
moderate awareness level, and those with no children had a low awareness level.

Moreover, our survey’s results revealed that a significant majority of participants relied on personal or
familial experiences as well as information from friends as their primary sources of information. In fact,
these sources accounted for more than two-thirds of the respondents. Conversely, trusted sources such as
physicians and awareness campaigns were unfortunately accessed by only a minority, comprising less than
15% of the respondents. These findings aligned with two studies conducted in Aseer and Riyadh [11,13],
both located in Saudi Arabia, which indicated that individuals' awareness of DDH is primarily driven by
having a family member affected by the condition.

The main reason behind this behavior can be attributed to the lack of effective awareness campaigns
organized by healthcare professionals. This underscores the necessity for such campaigns to enhance
people's knowledge and understanding. Hence, it comes as no surprise that more than 86% of the
individuals surveyed emphasized the necessity for additional awareness campaigns. Undoubtedly,
individuals who had personal experience or witnessed the condition in their relatives possessed the highest
level of awareness. These individuals directly receive information about DDH from supervising physicians,
which contributes to their heightened knowledge.

Swaddling is a common practice used across many cultures throughout history, in which an infant is
wrapped snugly in a cloth. Traditionally, this practice involves tightly swaddling the baby, with the hips in a
position of tight extension and adduction [14,15]. Regardless of the other benefits of using traditional
swaddling, from an orthopedic perspective, the main concern is the link between the swaddling technique
and the incidence of DDH.

The acknowledgment of the adverse impacts associated with conventional swaddling has triggered a
transformation in the notion of swaddling that is "hip-safe” [16]. Hip-safe swaddling refers to the practice of
swaddling infants while keeping their lower limbs in a position commonly known as the "froggy-leg
attitude" [17]. This involves placing the hips in slight flexion and abduction and the knees in slight flexion.
Moreover, swaddling in a hip-safe manner should ensure that the infants have enough space to move their
hips and knees within the swaddle.
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Many previous studies have approved that swaddling and carrying methods for infants that involve forced
hip extension-adduction and knee extension are linked to a higher incidence of DDH [18-21]. Conversely,
utilizing hip-safe swaddling and baby-wearing devices that allow for unrestricted hip flexion-abduction and
knee flexion has been found to promote normal hip development [22-24]. It is of particular importance to
recognize the correlation between post-natal positioning and the incidence of DDH, as these risk factors are
modifiable.

The results of the current study demonstrate that traditional swaddling is a widespread cultural practice in
Jordan, with around two-thirds of participants (n=686, 61.4%) reporting its use. However, this outcome also
highlights a lack of awareness among Jordanians regarding the substantial risk that traditional swaddling
can pose to the development of DDH. Pinto et al. conducted a recent study in India that aimed to evaluate
the level of awareness among healthcare workers (pediatricians, nurses, and caregivers) regarding hip-safe
swaddling [25]. The study revealed that only a small percentage of pediatricians (6.6% or three out of 45),
caregivers (4% or four out of 100), and none of the nurses (zero out of 219) were knowledgeable about hip-
safe swaddling [25]. These findings suggest that there is a low level of awareness about hip-safe swaddling
not only among the general population but also among healthcare workers, which calls for increased
education and promotion of this important practice.

An effective strategy to decrease the incidence of DDH is through public awareness campaigns that promote
the benefits of hip-safe infant positioning. In Japan, an educational campaign was carried out in 1973 to
raise awareness of the harmful effects of restrictive lower limb immobilization [15]. A study conducted in
1976 showed a significant reduction in the incidence of DDH in Kyoto, dropping from 52.9 per 1000 births in
1971-1973 to 5.6 per 1000 births in 1974-1976 [26]. The success of the program led to its implementation
nationwide, resulting in a decrease in the incidence of DDH in Japan from 3.5% before 1975 to less than
0.2% in 1984 [27]. Encouraging outcomes were also observed in Qatar, where a community program was
introduced to raise awareness about the harmful effects of tight swaddling [28]. The program resulted in a
reduction of the DDH diagnosis rate from 20% to 6% in selective ultrasound screening.

As demonstrated by the results of this study, increasing awareness about the risks associated with swaddling
and DDH can lead to a significant reduction in the incidence of swaddling practices. Additionally, public
awareness campaigns aimed at promoting hip-safe positioning have proven effective in decreasing the
incidence of DDH in certain populations. Therefore, it is recommended that professional organizations in
Jordan, such as the Ministry of Health and the Jordan Orthopedic Association, should collaborate to develop
a position statement and a public awareness campaign highlighting the importance of hip-safe swaddling
practices and proper techniques for carrying infants, with the goal of reducing the incidence of DDH in the
country.

To enhance awareness in Jordan, it is crucial to conduct a series of awareness campaigns across various
domains, commencing with high schools, universities, and clinics. These campaigns can effectively
encourage parents to detect and address the condition at its early stages. Additionally, to reduce the
occurrence of delayed presentation of DDH, it is advisable to establish a screening protocol for early
detection or employ an algorithm to identify children who require DDH screening. This approach ensures
cost-effectiveness, as it avoids screening all infants for DDH, similar to the screening protocol implemented
in southern Australia [29].

This study’s main strength is that it presents a comprehensive assessment of the level of awareness of DDH
among Jordan residents using a well-validated questionnaire that enables the reproducibility of the study for
future comparison. In addition, this is the first study that measures the level of awareness in Jordan. The
limitations encountered in this study include a bias towards respondents residing in urban areas,
particularly the capital city. Additionally, our study employed an online questionnaire, enabling us to collect
responses from various regions in Jordan. However, this methodology may have influenced the outcomes,
potentially leading to relatively similar results among the participants.

Conclusions

A substantial proportion of participants exhibited a moderate to low level of awareness concerning DDH in
Jordan. This knowledge gap is a significant contributing factor to the prevalent issue of delayed DDH
presentation. In light of these findings, it is imperative to implement comprehensive nationwide awareness
campaigns, focusing primarily on age groups with the highest reproductive potential and high school
students. By enhancing awareness levels and rectifying misconceptions surrounding DDH, we can effectively
reduce the incidence of delayed DDH presentation, thereby alleviating the burden imposed on the
healthcare system in managing both the early and advanced stages of the condition and its complications.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Farhan H. Alkouz

Acquisition, analysis, or interpretation of data: Farhan H. Alkouz, Anas I. Kaffaf, Muntaser Abu Shokor,
Aimen Abu Qub'a, Amro G. Sweedan

2023 Alkouz et al. Cureus 15(10): e47474. DOI 10.7759/cureus.47474 10 of 12


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Drafting of the manuscript: Farhan H. Alkouz, Muntaser Abu Shokor
Supervision: Farhan H. Alkouz

Critical review of the manuscript for important intellectual content: Anas I. Kaffaf, Muntaser Abu
Shokor, Aimen Abu Qub'a, Amro G. Sweedan

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Ethics Committee of Ibn
Al-Haytham Hospital, Ammam, Jordan issued approval 6.6.2023. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References

1. Herring AJ: Tachdjian’s Pediatric Orthopaedics: From The Texas Scottish Rite Hospital For Children: Sixth
Edition. Elsevier, Inc, Philadelphia, PA; 2020.

2. Dupuytren G: Original or congenital displacement of the heads of the thigh bones . Clin Orthop. 1964, 33:3.

Putti V: Early treatment of congenital dislocation of the hip . ] Bone Jt Surg. 1929, 11:798-809.

4. Pavlik A, Bialik V: To the question of originality of treatment of congenital hip dysplasias by active
movement in the stirrups. 1959. | Pediatr Orthop B. 2001, 10:165-8.

5. Clinical practice guideline: early detection of developmental dysplasia of the hip. Committee on quality
improvement, subcommittee on developmental dysplasia of the hip. American Academy of Pediatrics..
Pediatrics. 2000, 105:896-905. 10.1542/peds.105.4.896

6. Rosendahl K, Markestad T, Lie RT: Ultrasound screening for developmental dysplasia of the hip in the
neonate: the effect on treatment rate and prevalence of late cases. Pediatrics. 1994, 94:47-52.

7.  Ortiz-Neira CL, Paolucci EO, Donnon T: A meta-analysis of common risk factors associated with the
diagnosis of developmental dysplasia of the hip in newborns. Eur ] Radiol. 2012, 81:e344-51.
10.1016/j.ejrad.2011.11.003

8. Goiano EO, Akkari M, Pupin JP, Santili C: The epidemiology of developmental dysplasia of the hip in males .
Acta Ortop Bras. 2020, 28:26-30. 10.1590/1413-785220202801215936

9. Samarah OQ, Al Hadidi FA, Hamdan MQ, Hantouly AT: Late-presenting developmental dysplasia of the hip
in Jordanian males: a retrospective hospital based study. Saudi Med J. 2016, 37:151.
10.15537%2Fsmj.2016.2.13050

10.  Kuitunen I, Uimonen MM, Haapanen M, Sund R, Helenius I, Ponkilainen VT: Incidence of neonatal
developmental dysplasia of the hip and late detection rates based on screening strategy: a systematic review
and meta-analysis. JAMA Netw Open. 2022, 5:2227638. 10.1001/jamanetworkopen.2022.27638

11.  Alshahrani K, Alsiddiky A, Alamro S, Algarni A: Assessing the level of DDH knowledge among parents in
Riyadh city in Saudi Arabia. Int Arch Integr Med. 2018, 5:141-9.

12.  Alanazi MJ, Abokhesheim W, Al Sager RM, Alasmari R, Alotaibi RM: Assessment of community levels of
knowledge about developmental dysplasia of the hip, its risk factors, treatment, and complications in the
Riyadh Region, Saudi Arabia. Cureus. 2022, 14:e30465. 10.7759/cureus.30465

13.  Algarni MM, Shati AA, Al-Qahtani YA, et al.: Perception and awareness about developmental dysplasia of
the hip in children among pregnant ladies in the Aseer region, Southwestern Saudi Arabia. Healthcare
(Basel). 2021, 9:1384. 10.3390/healthcare9101384

14.  Lipton EL, Steinschneider A, Richmond JB: Swaddling, a child care practice: historical, cultural, and
experimental observations. Pediatrics. 1965, 35:521-67. 10.1542/peds.35.3.521

15.  Yamamuro T, Ishida K: Recent advances in the prevention, early diagnosis, and treatment of congenital
dislocation of the hip in Japan. Clin Orthop Relat Res. 1984, 184:24-40.

16. Karp HN: Safe swaddling and healthy hips: don't toss the baby out with the bathwater . Pediatrics. 2008,
121:1075-7. 10.1542/peds.2008-0299

17. Vaidya S, Aroojis A, Mehta R: Developmental dysplasia of hip and post-natal positioning: role of swaddling
and baby-wearing. Indian J Orthop. 2021, 55:1410-6. 10.1007/s43465-021-00513-3

18.  Rabin DL, Barnett CR, Arnold WD, Freiberger RH, Brooks G: Untreated congenital hip disease: a study of the
epidemiology, natural history, and social aspects of the disease in a Navajo population. Am J Public Health
Nations Health. 1965, 55:1-44.

19.  Abd el-Kader Shaheen M: Mehad: the Saudi tradition of infant wrapping as a possible aetiological factor in
congenital dislocation of the hip. J R Coll Surg Edinb. 1989, 34:85-7.

20. Kutlu A, Memik R, Mutlu M, Kutlu R, Arslan A: Congenital dislocation of the hip and its relation to
swaddling used in Turkey. Journal of pediatric orthopedics. 1992, 12:598-602.

21. Mahan ST, Kasser JR: Does swaddling influence developmental dysplasia of the hip?. Pediatrics. 2008,
121:177-8. 10.1542/peds.2007-1618

22. Corea JR: Is congenital dislocation of the hip rare in Sri Lanka? . Ceylon Med J. 1992, 37:96.

23.  Loder RT, Skopelja EN: The epidemiology and demographics of hip dysplasia . ISRN Orthop. 2011,
2011:238607. 10.5402/2011/238607

24.  Graham SM, Manara ], Chokotho L, Harrison W]: Back-carrying infants to prevent developmental hip
dysplasia and its sequelae: is a new public health initiative needed?. ] Pediatr Orthop. 2015, 35:57-61.
10.1097/BP0.0000000000000234

25. Pinto DA, Aroojis A, Mehta R: Swaddling practices in an Indian institution: Are they hip-safe? A survey of
paediatricians, nurses and caregivers. Indian J Orthop. 2021, 55:147-57. 10.1007/s43465-020-00188-2

26. Ishida K: Prevention of the development of the typical dislocation of the hip . Clin Orthop Relat Res. 1977,
126:167-9.

27. Forero N, Okamura LA, Larson MA: Normal ranges of hip motion in neonates . | Pediatr Orthop. 1989, 9:391-

o

2023 Alkouz et al. Cureus 15(10): e47474. DOI 10.7759/cureus.47474 110f 12


https://shop.elsevier.com/books/tachdjians-pediatric-orthopaedics-from-the-texas-scottish-rite-hospital-for-children-6th-edition/herring/978-0-323-56769-5
https://journals.lww.com/corr/Citation/1964/00330/1_Original_or_Congenital_Displacement_of_the_Heads.1.aspx
https://journals.lww.com/jbjsjournal/citation/1929/11040/early_treatment_of_congenital_dislocation_of_the.12.aspx
https://journals.lww.com/jpo-b/Citation/2001/10030/To_the_Question_of_Originality_of_Treatment_of.1.aspx
https://dx.doi.org/10.1542/peds.105.4.896
https://dx.doi.org/10.1542/peds.105.4.896
https://pubmed.ncbi.nlm.nih.gov/8008537/
https://dx.doi.org/10.1016/j.ejrad.2011.11.003
https://dx.doi.org/10.1016/j.ejrad.2011.11.003
https://dx.doi.org/10.1590/1413-785220202801215936
https://dx.doi.org/10.1590/1413-785220202801215936
https://dx.doi.org/10.15537%2Fsmj.2016.2.13050
https://dx.doi.org/10.15537%2Fsmj.2016.2.13050
https://dx.doi.org/10.1001/jamanetworkopen.2022.27638
https://dx.doi.org/10.1001/jamanetworkopen.2022.27638
https://iaimjournal.com/wp-content/uploads/2018/04/iaim_2018_0502_20.pdf
https://dx.doi.org/10.7759/cureus.30465
https://dx.doi.org/10.7759/cureus.30465
https://dx.doi.org/10.3390/healthcare9101384
https://dx.doi.org/10.3390/healthcare9101384
https://dx.doi.org/10.1542/peds.35.3.521
https://dx.doi.org/10.1542/peds.35.3.521
https://journals.lww.com/clinorthop/abstract/1984/04000/recent_advances_in_the_prevention,_early.5.aspx
https://dx.doi.org/10.1542/peds.2008-0299
https://dx.doi.org/10.1542/peds.2008-0299
https://dx.doi.org/10.1007/s43465-021-00513-3
https://dx.doi.org/10.1007/s43465-021-00513-3
https://ajph.aphapublications.org/doi/pdf/10.2105/AJPH.55.Suppl_2.i3
https://pubmed.ncbi.nlm.nih.gov/2724217/
https://pubmed.ncbi.nlm.nih.gov/1517418/
https://dx.doi.org/10.1542/peds.2007-1618
https://dx.doi.org/10.1542/peds.2007-1618
https://pesquisa.bvsalud.org/portal/resource/pt/sea-48241
https://dx.doi.org/10.5402/2011/238607
https://dx.doi.org/10.5402/2011/238607
https://dx.doi.org/10.1097/BPO.0000000000000234
https://dx.doi.org/10.1097/BPO.0000000000000234
https://dx.doi.org/10.1007/s43465-020-00188-2
https://dx.doi.org/10.1007/s43465-020-00188-2
https://journals.lww.com/corr/_layouts/15/oaks.journals/downloadpdf.aspx?an=00003086-197707000-00028
https://journals.lww.com/pedorthopaedics/Abstract/1989/07000/Normal_Ranges_of_Hip_Motion_in_Neonates.3.aspx

Cureus

5.
28.  Chaarani MW, Al Mahmeid MS, Salman AM: Developmental dysplasia of the hip before and after increasing
community awareness of harmful effects of swaddling. Qatar Med J. 2002, 2002:40-3. 10.5339/qmj.2002.1.17
29. Poly Clinical Guideline: Neonatal Hip Screening and Management of Developmental Dysplasia of the Hip.
Department of Health, Government of South Australia, Adelaide, South Australia; 2017.
https://www.sahealth.sa.gov.au/wps/wcm/connect/59837e804ee50abc982e9dd 150ce4f37/Neonatal+Hip+Screening+and+Manage

2023 Alkouz et al. Cureus 15(10): e47474. DOI 10.7759/cureus.47474 12 of 12


https://dx.doi.org/10.5339/qmj.2002.1.17
https://dx.doi.org/10.5339/qmj.2002.1.17
https://www.sahealth.sa.gov.au/wps/wcm/connect/59837e804ee50abc982e9dd150ce4f37/Neonatal+Hip+Screening+and+Management+of+Developmental+Dysplasia+of+the+Hip_PPG_v2.pdf?MOD=AJPERES&amp;CACHEID=ROOTWORKSPACE-59837e804ee50abc982e9dd150ce4f37-ocQW.IT

	Evaluation of the Community’s Awareness of Developmental Dysplasia of the Hip: A Cross-Sectional Study in Jordan
	Abstract
	Introduction
	Materials And Methods
	Study design and participants
	Ethical considerations
	Data collection tool
	Statistical analysis

	Results
	TABLE 1: Characteristics of study participants
	TABLE 2: Assessment of DDH awareness among the participants
	TABLE 3: Demographic characteristics of participants according to awareness levels
	TABLE 4: Descriptive summary of chi-square test between source of information and level of awareness
	TABLE 5: Descriptive summary of usage of swaddling
	TABLE 6: Descriptive summary of chi-square test between use of multiple diapers and level of awareness

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


