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Quality of Life in Pediatric Patients with Avascular
Necrosis of the Femoral Head
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SUMMARY
Background. The aim of the present study was to evaluate health-related quality of life in pediatric patients

with avascular necrosis of the femoral head.

Material and methods. A comparative study was conducted involving 32 children and adolescents in “ONFH

Group” (subjects with a diagnosis of ONFH) and 44 in “Comparison Group” (asymptomatic children), both

aged between 8 and 18. Clinical and sociodemographic data were obtained along with PedsQL 4.0 question-

naires to evaluate the quality of life in the age-ranges studied.

Results. The two groups were similar as regards sociodemographic characteristics. Comparison of the qua -

lity of life total scores demonstrated significant differences between the ONFH group and the comparison group

(58.86±16.54 versus 82.08±9.51), and this also occurred in all the domains analyzed. The predictors that

showed correlation with the quality of life were: presence of necrosis, age, time of diagnosis, radiographic clas-

sification, Charnley score, educational level, previous surgeries, and previous infections.

Conclusion. Our data confirm the hypothesis that pediatric patients with ONFH demonstrate a lower quality

of life than healthy children in all the domains evaluated, especially with regard to the physical aspect.
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BACKGROUND
Osteonecrosis of the femoral head (ONFH) is 

a pro gressive disorder that mainly affects young per-

sons. It is characterized by diminished vascular sup-

ply to the femur leading to collapse of the subchon-

dral bone and secondary degenerative hip arthropa-

thy in up to 80% of cases [1,2,3]. Pain and functional

limitations resulting from ONFH are often men-

tioned in the literature, but they are always described

in adults or young adults [1,2,3]. However, because

of chronic suffering, ONFH has all the characteris-

tics that could lead to it having strong impact on the

health and quality of life of pediatric patients. 

Evaluating the quality of patients’ health based

almost exclusively on the clinical severity of the dis-

ease has certainly created distortions between the me -

dical approach and expectation of individuals, espe -

cially in chronic diseases such as ONFH [4]. Health-

related quality of life (HRQoL) is a concept that may

provide the subject’s own view of his/her well being

and not the view of a health professional about the

disease [4,5]. Evaluation of health-related quality of

life (HRQoL) has, for this reason, become increas-

ingly important in clinical practice as the main way

of approximating medical practices and patients’

expectations.

In spite of the importance of HRQoL in medical

evaluation, few studies have focused on ONFH, and

rarer still are those that were dedicated to diseases in

the pediatric age-range [6,7,8,9]. For this reason, the

aim of the present study was to evaluate health-relat-

ed quality of life in pediatric patients with avascular

necrosis of the femoral head.

MATERIAL AND METHODS
A comparative study was conducted at the outpa-

tient Pediatric Orthopedic Clinic of the Hospital. The

affected group was composed of patients with a pre-

vious radiographic diagnosis of ONFH (ONFH group),

while the non-affected group (comparison group) were

asymptomatic individuals from a public school of the

same city. The research was conducted in the period

from September 2012 to October 2014, after the study

had been approved by the Ethics Com mittee of the

Institution and the parents or guardians of the individ-

uals had signed the Informed Consent Term.

For the ONFH group, children with osteonecrosis

of the femoral head according to Bucholz-Ogden

radiographic criteria [6] aged between 8 and 18 years

were included and  subjects who did not have ade-

quate cognition and those with neurological seque-

lae, and other diseases of relevance for the musculo -

skeletal system were excluded. For the comparison

group, healthy children between the ages of 8 and 18

whose socio-demographic characteristics were simi-

lar to those of the subjects from the ONFH group

were selected; all the individuals underwent clinical

orthopedic evaluations to guarantee the absence of

signs and symptoms of hip dysfunction; for ethical

reasons, no radiographic evaluations were made. 

Based on Hailer et al. 2014, the estimated sample

size was 34 subjects for each group, calculated to

detect a difference of 10%, considering the preva-

lence of changes in the quality of life of 20%, alpha

error of 5%, with a test power of 90% and estimated

loss of 10%. There were a total of 32 children in the

ONFH group and 44 in the comparison group.

After selection and inclusion of all the children

participating in the study, clinical and sociodemogra -

phic data were obtained, such as age, gender, weight,

height, race, origin, educational level (in years of

schooling), family income, etc. In addition, the fol-

lowing questionnaires were applied: PedsQL 4.0 to

evaluate the quality of life in the age-ranges studied

[5,10], and the hip score modified by Charnley, to

evaluate hip dysfunction [11]. The Charnley score

was used for quantitative and qualitative evaluation

of the state of the hip articulation. This score evalu-

ates the arch of movement, level of pain and walking,

totaling 18 points in a clinically normal hip, and with

lower scores indicating dysfunction of the hip. Al -

though the Charnley score was designed for adults, it

has also been efficiently tested in the pediatric popu-

lation [3,12]. 

The PedsQL 4.0 was used after obtaining authori -

zation from the Research Trust in the Brazilian Por -

tu guese version specifically developed for the child

population, with defined and validated intervals [5,

10]. The PedsQL 4.0 patient’s form can be filled out

by research subjects themselves, but as an option,

filling out and data collection was performed in the

form of an interview, due to the low educational level

expected for the two groups [5,10]. The responses

were reclassified into numerical values and each do -

main score was an arithmetic mean of the question

scores. In this scoring system, higher scores indicate

better quality of life [5,10].

For statistical analysis, descriptive presentation

of the continuous data in the form of means and stan-

dard deviations was used, while the discrete vari-

ables were presented as frequencies. For comparison

of the variables between the groups, the Chi-square

test was used for the discrete variables, and the t-test

for continuous variables. When factors associated with

the quality of life were identified in the univariate ana -

lysis, multivariate analysis was performed in search
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of confounding factors. All analyses assumed a p

value of less than 0.05 as the significance threshold.

RESULTS
The final sample was composed of 32 children

and adolescents in the ONFH group and 44 in the

comparison group. The statistical power of the sam-

ple was 98%, taking into consideration an alpha error

of 0.05 and difference of 10 points to be detected in

quality of life. The mean age was 11.58 ± 3.20 years,

with 48 (63.2%) subjects being in the age-range of

children and 28 (36.8%) in the age-range of adoles-

cents. The sociodemographic and clinical character-

istics of the two groups are shown in Tab. 1. Com -

parison of the quality of life scores (PedsQL.4.0)

demonstrated differences in all the domains analyzed

(Tab. 2).

The predictors that correlated with the quality of

life were: ONFH, age, time of diagnosis, radiograph-

ic classification, Charnley score, educational level,

previous surgeries, and previous infections. After the

multivariate analysis, the only factor that remained
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Tab. 1. Sociodemographic and clinical characteristics of both groups

Tab. 2. Comparison of quality of life of both groups according to PedsQL domains
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limitations of hip function associated with pain, as

demonstrated by a Charnley score of 15.8 points in

the ONFH group. Twelve patients had had infection in

the past year and 23 had undergone surgical proce-

dures. These data emphasize the human suffering of

the study population accounting for the remarkable

loss of quality of life. Our patients were shown to have

a lower quality of life than children with sickle cell dis-

ease, and this fact emphasizes the potentially devastat-

ing role that osteonecrosis could have when it appears

during the course of a chronic disease, especially as it

affects the physical capacity of individuals.

Our findings also point towards the confirmation

that ONFH alone is capable of producing loss of qual-

ity of life, even in cases regarded as milder. The par-

ticipants who had ONFH and associated sickle cell

disease were those who had the worst HRQoL scores;

however, significantly lower scores were also found

in patients with Perthes’ disease, which is traditional-

ly considered “silent” or asymptomatic after its acute

stage. The multivariate analysis also demonstrated

that irrespective of other associated factors (includ-

ing the etiology), ONFH was an independent predic-

tor for loss of HRQoL.

As far as we know, there is no similar study of

ONFH in pediatric patients that could serve as com-

parison. Hailer et al.[9] 2014, conducted a study with

patients who had Perthes’ disease. In spite of this

study having been conducted in adults, the authors

confirmed a lower quality of life in patients with Per -

thes’ disease in comparison with the general popula-

tion, especially in the domains of mobility, usual ac -

tivities, and pain.  

Our study was subject to some limitations. The stu -

dy evaluated patients with ONFH suffering from multi-

ple etiologies and should be regarded as a pilot report

for the design of larger studies that would fo cus on spe-

cific disorders such as Perthes’ or sickle cells disease.

Despite the limitations, the etiology did not independ-

ently affect quality of life and the results of the current

study help to understand the important impact that

ONFH has on the quality of life of pediatric patients.

Our study represents an original contribution to

ONFH in children, especially from the point of view

of medical evaluation based on the perception of the

subject. Our data allow us to confirm the hypothesis

that pediatric patients with ONFH present a lower

quality of life than healthy children in all the do -

mains evaluated, especially with regard to the physi-

cal aspect. Secondarily, predictive factors for loss of

quality of life in these patients were also identified,

namely, hip function, time of diagnosis, radiographic

severity of the lesion, educational level, and previous

surgeries and infections. 
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as an independent predictor of the quality of life was

the Charnley score, accounting for 70.18% of the score

(p=0.001). When the Charnley score was removed

from the model, the presence of necrosis became the

only significant predictor, accounting for 72.2% of

the score (p = 0.007). Following removal of the pres-

ence of necrosis, the radiographic classification be -

gan to account for 50.9% of the score (p = 0.001). 

DISCUSSION
The quality of life of children with avascular ne -

crosis of the femoral head measured by PedsQL.4.0

was significantly lower (58.7 points) when compared

with the quality of life of the control children (82.1

points). This loss was demonstrated in all the do mains

evaluated by the PedsQL 4.0. The greatest harm to

HRQoL occurred in the domain of physical capacity

(53.9 versus 88.8) and the lowest, in the emotional

domain (60.7 versus 66.5). 

In the univariate analysis, the presence of ONFH,

age, time of diagnosis, radiographic classification,

Charn    ley score, educational level, previous surgeries,

and previous infections were the predictive factors as -

sociated with a decrease in the quality of life. The

mul tivariate analysis, however, demonstrated that

ONFH was the only factor independently associated

with loss of the quality of life of the patients in all the

models tested.

Pediatric patients with chronic diseases normally

have a consistently lower quality of life than that of

the healthy child population. ONFH is a chronic con-

dition that severely affects hip function, leading to

physical limitation, pain and prolonged treatment

[12]. These findings are consistent with those studies

that have shown pain to be directly associated with 

a reduction in quality of life of the pediatric popula-

tion in general and also with the fact that the physical

capacity domain was the one most affected in our

patients [12,13,14]. 

Dale et al.[4] evaluated the quality of life in 127

children with sickle cell anemia and found an overall

PedsQL 4.0 score of 68.6 points. The etiology of ONFH

is also associated with chronic diseases, such as sick-

le cell disease, septic arthritis, developmental dyspla-

sia of the hip, and epiphysiolysis, which have been

shown to be capable of producing loss of quality of

life [2,3,6,12,13]. In these diseases, children undergo

multiple clinical and surgical treatments, the results

of which may be accentuated loss of function, dissat-

isfaction and physical, financial and emotional ex -

hau stion [2,3,6,12,13].

In the current study, the severity of ONFH was

maximum in 34.45% of the cases (Bucholz-Ogden

Grade IV) and the participants presented important
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CONCLUSION
Our data confirm the hypothesis that pediatric pa -

tients with ONFH demonstrate a lower quality of life

than healthy children in all the domains evaluated,

especially with regard to the physical aspect.
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