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INTRODUCTION: 
Genu valgum or valgus knee is part of the coronal 
plane deformities of the lower extremity. It results 
from the separation of ankles when the medial 
faces of the knees are in contact while the patella 
and the hallux turning to the anterior direction(1). 
Genu valgum is a common disorder that can lead to 
further complications which affect the quality of 
life of the patients(2). In Iraq, the recorded 
prevalence was 0.1% (3). There are generally two 
types of genu valgum: physiological and 
pathological, with the pathological form being 
much less common(4). During the growth phase 

from ages 2 to 11, a slight valgus deformity of     
5–10° is considered physiological and may persist 
beyond this age, varying between individuals and 
depending on their constitution (5,6). Physiological 
genu valgum in childhood is associated with an 
intermalleolar distance of up to 8 cm, the greatest 
distance being observed between 3 and 4 years, 
disappearing gradually after the age of 7-8 years 
(7,8).  Pathologic genu valgum is a disorder that 
typically develops in early adolescence and does 
not resolve naturally (9). It has been noted that 
children with pathological genu valgum have 

ABSTRACT: 
BACKGROUND:  
Genu valgum is a deformity resulting from the separation of ankles when the medial faces of the knees are in 
contact while the patella and the hallux turn to the anterior direction. 
OBJECTIVE:  
To evaluate the features of genu valgum and the associated sociodemographic factors in children and 
assess the association between these factors and the type of the genu valgum. 
PATIENTS AND METHODS:  
A cross-sectional study was conducted at Sader Al-Qanat Center for Prosthetics and Orthotics, a 
tertiary referral center in Baghdad/Iraq during the period from January to December 2022. A 
convenient sampling method was adopted to enrol 60 patients aged 2-14 years with genu valgum who 
attained the Sader Al-Qanat Orthoses and Prostheses Center. 
RESULTS:  
More than half of the patients 31 (51.7%) were male. About 42 (70%) of the patients were at the age of 
≤6 years. Regarding body mass index, 41.7% of the patients had normal weight, 36.7% had overweight, 
and 21.6% of them were obese. Most patients were walking at the age of <18 months (83.3%). About 
76.7% of the patients presented with the disease at the age of < 6 years. Family history was presented in 
11.7%. Most patients did not have pes planus (93.3%), presented with symmetrical deformity (95.0%) 
and had an intermalleolar distance of < 8 cm (90%), Genu valgum was physiological in 91.7% of the 
patients.  
CONCLUSION:  
Male patients, patients with an age of < 6 years, obese or overweight, and those without family history 
constituted more than half of the sample. The genu valgum was symmetrical and physiological in most 
patients. Most patients had an intermalleolar distance of < 8 cm. There was a significant association 
between the genu valgum and overweight or obesity and age at walking. 
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tibiofemoral angles outside of the two standard 
deviations, although this changes with age (4,8,10). 
Some hypotheses proposed that overweight and 
obese children would be more likely to display 
genu valgum (11). Obesity produces mechanical 
overload to the locomotor system and postural 
misalignment with the anteriority of the mass 
center, resulting in foot functional modifications 
and an increase in mechanical demands to adapt to 
the new body scheme (1). Pathologic genu valgum 
can be idiopathic, posttraumatic, metabolic like 
renal osteodystrophy hypophosphatemic rickets, 
and vitamin D deficiency, neuromuscular like 
poliomyelitis, infectious like osteomyelitis, or 
generalized inherited disorders (8,10). Anyhow, there 
is not always an obvious cause of genu valgum(12). 
Most people have no functional impairments and 
are asymptomatic. Prior to this ailment, flat feet 
and sporadic foot and knee pain may occur (7,8). 
Genu valgum may result in anterior knee pain, 
circumduction gait, patellofemoral instability, and 
difficulty running (13). The assessment of genu 
valgum is mainly dependent on the clinical exam 
including observation of gait and measurement of 
the tibiofemoral angle and intermalleolar distance 
(10). In addition, the simplest method for diagnosing 
genu valgum is standard X-ray imaging. In such 
cases, the X-ray would show a normal physis, 
epiphysis, and metaphysis, but an abnormally tilted 
horizontal axis (4,14). 
AIM OF THE STUDY: 
To evaluate the features of genu valgum and the 
associated sociodemographic factors in children 
and assess the association between these factors 
and the type of the genu valgum. 
PATIENTS AND METHODS: 
Study design and setting: A cross-sectional study 
was conducted at Sader Al-Qanat Center for 
Prosthetics and Orthotics, a tertiary referral center 
in Baghdad/Iraq during the period from January to 
December 2022.  
Sampling method: A convenient sampling method 
was adopted to enrol 60 patients aged 2-14 years 
with genu valgum who attained the Sader Al-Qanat 
Center for Prosthetics and Orthotics. 
Exclusion criteria included patients who had a 
structural abnormality of lower limbs other than 
genu valgum. patients with deformity of lower 
limbs due to trauma, and patients who were 
agitated or unwilling for anthropometric 
measurements.   

Data collection: The data was collected through 
two steps. The first step included the history of the 
patients which constituted age, gender, age at 
walking, age at presentation, and family history of 
genu valgum. The second step included 
examination of the patients which constituted 
weight, height, examination of the feet about the 
symmetry of the genu valgum, the presence of pes 
planus, intermalleolar distance, tibiofemoral angle, 
and type of genu valgum (physiological or 
pathological). According to the weight and height, 
the body mass index (BMI) was calculated 
according to the formula:  BMI= weight (Kg) / 
(height (m))2 (15). 
The World Health Organization (WHO) Standard 
Age and Sex-Specific Growth Reference charts 
were used for defining overweight and obesity (16). 
Interpretation of cut-offs include (17): 
 Overweight: >+1 SD (equivalent to BMI 25 

kg/m2 at 19 years). 
 Obesity: >+2 SD (equivalent to BMI 30 kg/m2 

at 19 years). 
Pes planus, also known as flat foot, is one of the 
most commonly seen foot deformities. It is 
characterized by a very low or absent arch, which 
is the main supportive structure of the foot (18). The 
tibiofemoral angle is defined as the angle between 
the anatomical axis of the femur with the 
anatomical axis of the tibia (19). The Intermalleolar 
distance was measured by using a ruler while the 
tibiofemoral angle was measured by using a 
goniometer which is a device that measures an 
angle or permits the rotation of an object to a 
definite position. 
Statistical analysis: Microsoft Excel software 
(version 2016) and the Statistical Package for 
Social Science (version 26) were used for data 
collection and analysis. Continuous data were 
presented as mean (± SD). Categorical data were 
presented as proportions, the Chi-Square test was 
used to investigate the statistical significance of the 
difference between two proportions. A P-value of 
less than 0.05 was considered statistically 
significant. 
RESULTS: 
A total of 60 patients were enrolled in the current 
study. More than half of the patients 31 (51.7%) 
were male. A total of 42 (70%  ) of the patients aged  
≤6 years, as shown in table 1. 
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Table 1: Gender and age distribution of the patients with genu valgum. 

         

 

 

Regarding BMI, 41.7% of the patients had normal  weight, 36.7% had overweight, and 21.6% of them 
were obese (Figure 1) 

 

 
 

Figure 1: Distribution of the patients according to the body mass index. 
 
Most patients were walking at the age of <18 
months (83.3%). About 76.7% of the patients 
presented with the disease at the age of < 6 years. 

Family history of genu valgum was presented in 
11.7% (Table 2). 

 
Table 2: Medical history of patients. 

 
 

      

 

 

Most patients did not have pes planus (93.3%), 
presented with symmetrical deformity (95.0%), 

and had an intermalleolar distance of < 8cm (90%), 
as shown in table 3. 

 

 

 

 

25 (41.7%)

22 (36.7)

13 (21.6)

Normal weight

Overweight

Obese

Gender and Age N % 
Gender Male 31 51.7 

Female 29 48.3 
Age (years) ≤6 42 70.0 

>6 18 30.0 

History N % 
Age at walking  <18 months 50 83.3 

18-24 months 10 16.7 
>24 months 0 0.0 

Age at presentation < 6 years 46 76.7 
7-10 years 11 18.3 
>10 years 3 5.0 

Family history of  genu 
valgum 

Yes 7 11.7 
No 53 88.3 
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Table 3: Results of the examination. 

 

 

       

 

 

The genu valgum was physiological in 91.7%  
of the patients while it was pathological  

in 8.3% of the patients (Figure 2). 

 

 

Figure 2: Distribution of the patients according to the type of genu valgum. 
      
A significant association was obtained between the 
intermalleolar distance and BMI and age at 

walking (P-values were 0.019 and 0.021, 
respectively), as shown in table 4. 

 
Table 4: Association between the malleolar distance and other parameters. 

 

 

 

 

 

 

 

 

 

55 (91.7)

5 (8.3)

Physiological

Pathological

Findings of examination N % 

Pes planus Yes 4 6.7 
No 56 93.3 

Deformity Symmetrical (bilateral) 57 95.0 
Asymmetrical 

(unilateral) 
3 5.0 

Intermalleolar 
distance  

< 8 cm 54 90.0 
≥ 8 cm 6 10.0 

 Mean (±SD) 
Tibiofemoral angle Right 12.3 (±3.2)° 

Left 12.4 (±3.4)° 

Parameters Intermalleolar distance 
P-value < 8 cm ≥ 8 cm 

N (%) N (%) 
Age (years) ≤6 38 (90.5) 4 (9.5) 

0.851 
>6 16 (88.9) 2 (11.1) 

Body mass index Normal 24 (96.0) 1 (4.0) 
0.019 Overweight 21 (95.5) 1 (4.5) 

Obesity 9 (69.2) 4 (30.0) 
Age at walking <18 months 47 (94.0) 3 (6.0) 

0.021 18-24 months 7 (70.0) 3 (30.0) 
>24 months 0 (0.0) 0 (0.0) 

Family history Yes 6 (85.7) 1 (14.3) 
0.688 

No 48 (90.6) 5 (9.4) 
Pes planus Yes 4 (100.0) 0 (0.0) 

0.490 
No 50 (89.3) 6 (10.7) 

Deformity Symmetrical 51 (89.5) 6 (10.5) 
0.554 

Asymmetrical 3 (100.0) 0 (0.0) 
Type Physiological 49 (89.1) 6 (10.9) 

0.436 
Pathological 5 (100.0) 0 (0.0) 
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DISCUSSION: 
Genu valgum is a frequent lower-limb deformity in 
children. Although it is frequently asymptomatic, it 
can cause deformity, tumors, and dysplasia, 
necessitating a comprehensive approach to 
management(20). 
The first finding of the current study was that 
males constituted 31 (57.1%) of the sample. In 
comparison, the same finding was obtained in 
another study that was done by Angelos et al. in 
Greece as 49 out of 78 patients were male (21). In 
contrast, another study that was done by Walker et 
al. revealed that more than half of the patients in 
the sample were female (22). In another study that 
was done by Attiq et al in Pakistan, there was a 
balanced distribution of males and females (2). This 
discrepancy might be related to the effect of other 
causes rather than gender in the occurrence of genu 
valgum.  
The current study revealed that most of the patients 
had an age of ≤ 6 years. In agreement, Peter et al. 
reported that most of the patients with genu valgum 
had an age of < 6 years, most of these cases are 
physiological and resolved by 6 years (23). This 
finding might be related to the fact that most of the 
genu valgum cases are physiological. 
In the current study, those who started walking at 
the normal age (< 18 months) constituted the 
largest proportion of the sample.  Most of the 
patients did not have a family history of genu 
valgum. In comparison, one out of 12 patients with 
genu valgum had family had at least one family 
member with genu valgum as revealed in another 
study that was done by Peter et al. in the United 
States (23). 
An important finding of the current study was that 
more than half of the patients were obese or 
overweight. The same findings were obtained in 
another study that was done by Walker et al. 
reported that most of the patients were obese (22). In 
agreement, Jankowicz et al. revealed that children 
who are obese or overweight were more likely to 
develop genu valgum (24). In Brazil, Maria et al. 
concluded that obese and overweight children had 
an extra chance of having genu valgum (1). 
In the current study, genu valgum was due to 
physiological causes in most of the patients. In 
comparison, Nagendrappa et al. revealed that most 
of the genu valgum in children with an age of < 6 
years were due to physiological causes and mostly 
resolved by the age of 6 -7 years (25). 
According to the results of the current study, about 
6.7% of the patients had pes planus. Stolzman et al.  

reported that the pes planus prevalence among 
children with obesity ranged widely, the 
association between pes planus and genu valgum 
might be related to the association of both of them 
with overweight and obesity (26). 
Most of the patients had symmetrical (bilateral) 
deformities. This agreed with the results of another 
study that was done by Walker et al.(22). These 
results were expected as most cases were 
physiological genu valgum. 
In the current study, the mean of the right 
tibiofemoral angle was 12.3 (±3.2)° and the left 
tibiofemoral angle was 12.4 (±3.4)°. In 
comparison, they were greater than what was 
obtained in another study that was done by Walker 
et al. as the mean tibiofemoral angle was 9.7 ± 5.4. 
This might be related to the difference in the 
severity of deformity among the participants (22).  
Intermalleolar distance of < 8 cm was presented in 
most of the patients. In comparison, the same 
results were obtained in another study that was 
done by Maria et al. in Brazil (1). 
There was a significant association between the 
intermalleolar distance and body mass index and 
age at the presentation while no significant 
association was obtained with age, gender, family 
history, symmetry, type of genu valgum, and the 
presence of pes planus. In agreement, the same 
results were obtained in another study that was 
done in Brazil as a significant association was 
obtained between the intermalleolar distance and 
BMI, while no significant association was obtained 
between the intermalleolar distance and age or 
gender (1). This finding was related to the proven 
mechanical effect of obesity on the locomotor 
system. 
 The limitation of this study was that it took into 
consideration the clinical assessment of the patients 
without investigation like hormonal or mineral 
investigations that could contribute to the BMI and 
genu valgum. 
CONCLUSION: 
Male patients, patients with an age of < 6 years, 
obese or overweight, and those without family 
history constituted more than half of the sample. 
The genu valgum was symmetrical and 
physiological in most patients. Most patients had 
an intermalleolar distance of < 8 cm with a right 
tibiofemoral angle of 12.3 (±3.2)° at the right leg 
and 12.4 (±3.4)° at the left leg. There was a 
significant association between the genu valgum 
and overweight or obesity and age at walking. 



 

 
 

The Iraqi Postgraduate Medical Journal                        397                                                                   2025; Vol. 

SOCIODEMOGRAPHIC FACTORS IN CHILDREN PROSTHETICS AND ORTHOTICS 

REFERENCES: 
1. Ciaccia MCC, Pinto CN, Golfieri FDC, 

Machado TF, Lozano LL, Silva JMS, et al. 
Prevalence of Genu Valgum in Public 
Elementary Schools in the City of Santos (sp), 
Brazil. Rev Paul Pediatr. 2017;35(4):443-47. 

2. Rehman AU, Mumtaz U, Awan MMA, Marwat 
SK, Fatima M, Shahid F. Frequency of Genu 
Valgum and Genu Varum among the 
University Students and their Association with 
Gender and BMI. Journal of Health and 
Rehabilitation Research. 2024;4(1):543-47. 

3. Ganeb SS, Egaila SE-S, Younis AA, El-Aziz 
AMA, Hashaad NI. Prevalence of lower limb 
deformities among primary school students. 
Egyptian Rheumatology and Rehabilitation. 
2021;48(1):34. 

4. Bakshi S. An investigative analysis on mapping 
X-ray to live using convolution neural networks 
for detection of genu valgum. Open Access 
Library Journal. 2018;5(11):1. 

5. Zajonz D, Schumann E, Wojan M, Kübler FB, 
Josten C, Bühligen U, et al. Treatment of genu 
valgum in children by means of temporary 
hemiepiphysiodesis using eight-plates: short-
term findings. BMC Musculoskelet Disord. 
2017;18(1):456. 

6. Tamm A, Linkberg R, Vaher I, Luukas M, 
Pielberg M, Nigulas E, et al. Development of 
garment with elastic straps and pressure 
applicator in mechanotherapy to correct 
children’s genu valgum. Int Phys Med Rehab J. 
2018;3:198-202. 

7. Furman D, Campisi J, Verdin E, Carrera-Bastos 
P, Targ S, Franceschi C, et al. Chronic 
inflammation in the etiology of disease across 
the life span. Nature Medicine. 
2019;25(12):1822-32. 

8. Prakash J, Mehtani A, Sud A, Reddy BK. Is 
surgery always indicated in rachitic coronal 
knee deformities? Our experience in 198 knees. 
Journal of Orthopaedic Surgery. 
2017;25(1):2309499017693532.doi: 
10.1177/2309499017693532. PMID: 
28222650. 

9. Tschinkel K, Gowland R. Knock‐knees: 
Identifying genu valgum and understanding its 
relationship to vitamin D deficiency in 18th to 
19th century northern England. International 
Journal of Osteoarchaeology. 2020;30(6):891-
902. 

 
 

 
10. Lee MJ, Perez-Rossello JM, Weissman BN. 

Pediatric Developmental and Chronic 
Traumatic Conditions, the Osteochondroses, 
and Childhood Osteoporosis. In: Weissman 
BN, editor. Imaging of Arthritis and Metabolic 
Bone Disease. Philadelphia: W.B. Saunders; 
2009: 457-505. 

11. Souza A, Ferrari G, Júnior J, Silva L, Oliveira 
L, Matsudo V. Association between knee 
alignment, body mass index and physical 
fitness variables among students: a cross-
sectional study. Revista Brasileira de 
Ortopedia. 2013;48:46-51. 

12. Qin S, Zheng X, Jiao S, Wang Y, Zang J, Pan 
Q, et al. Genu Varum, Genu Valgum, and 
Osteoarthritis of Knee. In: Qin S, Zang J, Jiao 
S, Pan Q, editors. Lower Limb Deformities: 
Deformity Correction and Function 
Reconstruction. Singapore: Springer Singapore; 
2020:571-624. 

13. Pheroz M, Kumar A, Jain A, Gupta S, Chopra 
RK, Kumar N, et al. Clinico-Radiological 
Results of Hemiepiphysiodesis Using Eight-
Plate in Adolescents and Paediatric Age Groups 
With Idiopathic Bilateral Genu Valgum. J Evol 
Med Dent Sci. 2019;8(27):2197-201. 

14. Coppa V, Marinelli M, Procaccini R, Falcioni 
D, Farinelli L, Gigante A. Coronal plane 
deformity around the knee in the skeletally 
immature population: A review of principles of 
evaluation and treatment. World J Orthop. 
2022;13(5):427-43. 

15. Sturm R, Hattori A. Morbid obesity rates 
continue to rise rapidly in the United States. 
International journal of obesity. 
2013;37(6):889-91. 

16. Pérez-Bermejo M, Alcalá-Dávalos L, Pérez-
Murillo J, Legidos-García ME, Murillo-
Llorente MT. Are the Growth Standards of the 
World Health Organization Valid for Spanish 
Children? The SONEV Study. Front Pediatr. 
2021 Aug 16;9:700748. doi: 
10.3389/fped.2021.700748. PMID: 34490160; 
PMCID: PMC8418137. 

17. Ni Y, Beckmann J, Gandhi R, Hurst JR, Morris 
JK, Marlow N. Growth to early adulthood 
following extremely preterm birth: the EPICure 
study. Archives of Disease in Childhood-Fetal 
and Neonatal Edition. 2020;105(5):496-503. 

 
 
 



 

 
 

The Iraqi Postgraduate Medical Journal                        398                                                                   2025; Vol. 

SOCIODEMOGRAPHIC FACTORS IN CHILDREN PROSTHETICS AND ORTHOTICS 

 
18. R A, Malar A, J H, G S. The cause and 

frequency of PES Planus (Flat Foot) problems 
among young adults. Asian Journal of Medical 
Sciences. 2021;12:107-11. 

19. Baruah RK, Kumar S, Harikrishnan SV. 
Developmental pattern of tibiofemoral angle in 
healthy north-east Indian children. J Child 
Orthop. 2017;11(5):339-47. 

20. Buchan S, Bennet S, Barry M. Genu valgum in 
children. Orthopaedics and Trauma. 
2022;36(6):311-16. 

21. Kaspiris A, Chronopoulos E, Vasiliadis E. 
Perinatal Risk Factors and Genu Valgum 
Conducive to the Onset of Growing Pains in 
Early Childhood. Children (Basel). 
2016;3(4):34.  

22. Walker JL, Hosseinzadeh P, White H, Murr K, 
Milbrandt TA, Talwalkar VJ, et al. Idiopathic 
genu valgum and its association with obesity in 
children and adolescents. Journal of Pediatric 
Orthopaedics. 2019;39(7):347-52. 

23. Stevens PM, MacWilliams B, Mohr RA. Gait 
Analysis of Stapling for Genu Valgum. Journal 
of Pediatric Orthopaedics. 2004;24(1):70-74. 

24. Jankowicz-Szymanska A, Mikolajczyk E. Genu 
valgum and flat feet in children with healthy 
and excessive body weight. Pediatric Physical 
Therapy. 2016;28(2):200-6. 

25. Nagendrappa M, NC SK, Rakesh M. 
Correlation between PES planus and genu 
valgum in young adults-on observational study. 
International Journal of Physical Education, 
Sports and Health 2022;9(1):403-6. 

26. Stolzman S, Irby MB, Callahan AB, Skelton 
JA. Pes planus and paediatric obesity: a 
systematic review of the literature. Clinical 
obesity. 2015;5(2):52-59. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


