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ABSTRACT 
 
 Hemodynamic factors and many other factors can compromise growth in children with rheumatic heart 
disease. Objective: Find possible associations between the degree of severity of cardiac lesions in rheumatic 
heart disease children and their physical growth. Subjects and Methods: Two hundred children with rheumatic 
heart disease aged five to twelve years were compared with 400 matched healthy controls. Anthropometric 
parameters were attempted. Using echocardiography, the values of: Left Ventricular End Diastolic diameter 
(LVEDd), Left Ventricular End Systolic diameter (LVESd), Ejection Fraction (EF), and Fractional Shortening 
(FS) were obtained. Results: Rheumatic heart patients had statistically significant lower anthropometric values 
than controls. Patients suffering from mixed valvular lesions had generally lower anthropometric values than 
those suffering from isolated valvular lesion. Patients suffering from moderate and severe degrees had 
significantly lower values in all anthropometric measurements than those suffering from mild degree. 
LVEDd/BSA and LVESd/BSA showed negative correlation with all anthropometric measurements. Conclusion 
The study revealed a significant decrease in anthropometric parameters in RHD than in controls, indicating that 
malnutrition and growth retardation are prevailing in RHD patients, with more growth retardation and 
malnutrition taking place in the more severe types of valvular lesions. 
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Introduction 
 
 Rheumatic heart disease, specially the severe one is a serious problem, both for the patient, family and 
society as well. Unfortunately, the disease frequently affects school-aged children resulting in negative impacts 
on growth and development (Jackson et al., 2011). 
 Hemodynamic factors contributing to clinical disability in those patients have been under discussion and 
investigation for decades. One of the disabilities of residual rheumatic heart disease, with different 
hemodynamic changes related to the anatomy and severity of the valvular deformity, as well as myocardial 
involvement, is the adverse effects on growth of the affected children (Farrar and Butcher, 2012). Many other 
factors can compromise growth in children with RHD. 
 Assessment of a child’s height and weight as an indicator of health and well-being is well established and 
has been incorporated into pediatric practices in both developed and developing countries. It is established that 
the potential benefits of growth monitoring were the identification of treatable chronic disorders or diseases in 
apparently normal children, the provision of reassurance to parents, the provision of data to monitor children’s 
health from a public health perspective and the provision of data for use in epidemiological research (Picot et 
al., 2012).  
 Our knowledge about the frequency and causes of growth problems in children with RHD needs updating. 
Definitive studies to investigate the relationship between the growth on one hand, and severity of the 
cardiovascular disease, on the other hand, have not been reported in this group of patients. To investigate this 
issue, we aim to find possible associations between the degrees of severity of cardiac lesions in rheumatic heart 
disease children; through evaluation of the left ventricular dimensions, in relation to their growth parameters. 
 
Subjects and Methods: 
 
 This study is a cross-sectional study conducted in the Center for Social and Preventive Medicine, Cairo 
University Pediatric Hospital during the period from August 2008 to May 2011. The protocol and all 
corresponding documents were approved by Ethical and Research Committee of the National Research Center. 
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The population of this study comprised two groups:  
• Group I: 200 children with rheumatic heart disease (112 males, 88 females), selected from those following 
up at the Rheumatic Fever Clinic in the Center for Social and Preventive Medicine. Age ranged from 5-12 years. 
• Group II: 400 age-matched children (207 males, 193 females) with no rheumatic heart disease, or any 
chronic illness affecting growth recruited from 2 public schools in Giza governorate. Age ranged from 5-12 
years. 
 Children with age range 5-12 years attending the Rheumatic Fever Outpatient Clinic, diagnosed to have 
RHD based on clinical examination and compliant with secondary prophylaxis against rheumatic fever were 
included in the study. The cardiac lesions of the children were: isolated mitral incompetence, isolated aortic 
incompetence, combined mitral incompetence and aortic incompetence, and combined mitral incompetence and 
mitral stenosis. 
 Children with chronic illness affecting growth (e.g. renal disease) were excluded from the study. Children 
with recurrence of rheumatic activity during the last 2 years were excluded from the study as well as children 
showing signs of pulmonary hypertension or cardiac arrhythmia. 
 Children’s parents were approached to participate in this study. It was discussed with them and informed 
written consents were taken by the investigator. Oral presentation and explanation of the written informed 
consent form and information were supplied to patients and this was confirmed orally and by the personally 
dated signature of the parents. 
 
Medical History and Physical Examination: 
 
 Medical history taking was done in form of: personal, family, past history of chronic illness with special 
emphasis on any chronic condition or long-term systemic treatment. Clinical examination including thorough 
cardiological examination was performed.  
 Anthropometric measurements were taken including height, weight, waist circumference, hip 
circumference, triceps skinfold and subscapular skinfold. Waist/hip ratio was calculated as well as waist/height 
ratio, body mass index [weight (kg)/height (m2)] and weight/height ratio.   
 Each measurement was taken three times. When the difference between the three recordings was accepted, 
the mean was used for analysis. 
 All anthropometry procedures were following the recommendations of the International Biological 
Programme (Hiernaux and Tanner, 1969). 
 Height was measured using stadiometer and measurement was approximated to the nearest 0.1 cm. Weight 
was measured using the original weight scale (Seca scale) present at the rheumatic fever outpatient clinic. The 
weight was measured in kilograms and was approximated to the nearest 0.5 Kg. Body mass index (BMI) was 
calculated according to the following equation: BMI = weight (Kg) / height (m2). Waist circumference and hip 
circumference were taken in the standing position using a flexible non-stretchable plastic tape and approximated 
to the nearest 0.1 cm. All skinfolds were measured with the Holtain Tanner/Whitehouse Skinfold Caliper. The 
measurements were taken on the left side of the body. All skinfolds are recorded to the nearest 0.1 mm. 
 All formally mentioned anthropometric measurements were evaluated on the standard Egyptian growth 
charts (Ghali et al., 2008). Evaluation was given a score in standard deviation which was defined by 
 
Z i= AI i– MAI / σ (Sen, 1999) 
 
 Where AI refers to the individual anthropometric indicator (e.g., height at a certain age), MAI refers to the 
median of a reference population, and σ refers to the standard deviation of the reference population. 
 Echocardiographic evaluation of the different cardiac parameters was performed using a colour-coded 
echodoppler (Siemens' Acuson Cypress). Echocardiographic modalities applied included M-mode, two-
dimensional (2D) and Doppler studies. Echocardiography was done with 3–5 MHz sector transducer. Complete 
2D echocardiographic examination was performed according to the recommendations of the American Society 
of Echocardiography (ASE) (Henry et al., 1980). M-mode echocardiograms were derived from 2D images. 
 Doppler indices of left ventricular (LV) diastolic filling were obtained. Complete Doppler study was done 
according to the recommendations of the ASE (Zamorano et al., 2011). The severity of valvular lesion was 
graded qualitatively from 0 to 4 (0: absent, 1: trivial to mild, 2: moderate, 3: moderate to severe, and 4: severe) 
(Salem et al., 2008). Mild, moderate and severe lesions were included in this study. 
 
Statistical Analysis: 
 
 Data were statistically described in terms of mean ± standard deviation (±SD). Comparison between the 
study groups was done using Student's t test for independent samples when comparing between 2 groups and 
one way analysis of variance (ANOVA) test with Bonferroni posthoc multiple 2-group comparisons. For 
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comparing categorical data, Chi-Square test was performed. Correlation between various variables was done 
using Pearson moment correlation equation for linear relation. P values less than 0.05 was considered 
statistically significant All statistical calculations were done using computer programs Microsoft Excel 2007 
(Microsoft Corporation, NY, USA) and SPSS (Statistical Package for the Social Science; SPSS Inc., Chicago, 
IL, USA) version 15 for Microsoft Windows. 
 
Results: 
 
 Patients and control group had the same gender and sex distribution. The socioeconomic status of each 
child was determined according to El-Shakhs Classification, 1995; 88% of patients and 83% of controls 
belonged to below average socio-economic class.  
 Table (1, 2, and 3) show that according to the type of valvular lesion, isolated mitral incompetence 
presented more than half of the rheumatic heart patients (54.0%). Isolated aortic incompetence formed 13.5% 
while mixed valvular lesions formed 32.5% (26.5% for mitral and aortic incompetence versus 6.0% for mitral 
incompetence and stenosis). The frequency of isolated and mixed valvular lesions in rheumatic heart disease 
patients presented in table 2. Out of 200 patients of RHD, 65 (32.5%) had mixed valvular lesions. Mitral 
incompetence was the most frequent valvular lesion affecting 173 (86.5%) of the total number of patients. Of 
these, 91 (52.6%) were males and 82 (47.4%) were females. Isolated mitral incompetence was found in 108 
(54%) patients and the 65 (32.5%) were in combination. The next commonest valvular lesion was aortic 
incompetence, affecting 80 (40.0%) of the total patients. Of these only 27 (33.7%) were in isolation and 53 
(66.3%) had mixed valvular disease. Males were 56 (70%) and females were 24 (30%). Mitral stenosis was 
noted in 12 (6.0%) patients all in combination. Males were 8 (66.7%) and females were 4 (33.3%). Out of 65 
mixed lesions MI+AI were found in 53 (26.5%) cases and MI+MS in 12 (6.0%) cases. Mitral incompetence was 
found to be present in every combination.  
 
Table 1: Descriptive Echocardiographic Data of the Rheumatic Heart Group. 

Sample 
 
 

Echocardiographic Data 

RHD cases 
(n=200) 

Male Female Total 
N % N % N % 

 
Type of Valvular Lesion 

Mitral Incompetence 
Aortic Incompetence 

Mitral and Aortic Incompetence 
Mitral Incompetence and Mitral Stenosis 

 
 

47 
21 
35 
9 

 
 

23.5 
10.5 
17.5 
4.5 

 
 

61 
6 
18 
3 

 
 

30.5 
3.0 
9.0 
1.5 

 
 

108 
27 
53 
12 

 
 

54.0 
13.5 
26.5 
6.0 

 
Degree of Valvular Lesion 

Mild 
Moderate 

Severe 

 
 

65 
28 
19 

 
 

32.5 
14.0 
9.5 

 
 

56 
20 
12 

 
 

28.0 
10.0 
6.0 

 
 

121 
48 
31 

 
 

60.5 
24.0 
15.5 

 
Degree of LV dilatation according to LVEDd 

Normal 
Mildly dilated 

Moderately dilated 
Severely dilated 

 
 

57 
27 
18 
10 

 
 

28.5 
13.5 
9.0 
5.0 

 
 

62 
15 
7 
4 

 
 

31.0 
7.5 
3.5 
2.0 

 
 

119 
42 
25 
14 

 
 

59.5 
21.0 
12.5 
7.0 

 
Table 2: Results of Individual Valvular Lesion as Subgrouped Into Isolated and Mixed Varieties. 

 Isolated (n=135) Mixed (n=65) Total (n=200) 
Mitral Incompetence 108 65 173 

Mitral Stenosis 0 12 12 
Aortic Incompetence 27 53 80 

 
Table 3: Descriptives of Echocardiographic Parameters in Rheumatic Heart Disease Group. 

 Rheumatic Heart Disease Group 
Mean ± SD (cm) Range 

LVEDd / BSA† 42.8 ± 9.8 21.5 – 80.01 
LVESd / BSA†† 27.2 ± 6.2 17.48 – 45.72 

EF††† 72.2 ± 7.1 45.0 – 97.84 
FS†††† 36.6 ± 5.4 23.0 – 72.16 

† Left Ventricular End-Diastolic Diameter per Body Surface Area 
†† Left Ventricular End-Diastolic Diameter per Body Surface Area 
††† Ejection Fraction 
 
 



41 
Res. J. Medicine & Med. Sci., 8(1): 38-45, 2013 

 The degree of valvular damage was classified into mild, moderate and severe which presented 60.5%, 
24.0% and 15.5% of the rheumatic heart patients respectively.  
 Patients were also classified according to the degree of dilatation of the left ventricular diameter (LVEDd), 
which is a major indicator of the severity of the disease. More than half of the sample (59.5%) had normal left 
ventricular diameter versus 40.5% suffering from enlargement of the left ventricle. Of this later group, 21.0% 
had mild left ventricular enlargement, 12.5% had moderate left ventricular enlargement, while 7.0% suffered 
from severe left ventricular diameter enlargement.  
 Patients of both sexes are significantly different from control group in all anthropometric values. All 
anthropometric values of the rheumatic heart disease group are lower than those of the control group (table 4). 
There was no significant difference in all anthropometric values between male and female patients. So, all 
patients considered as one group. 
 
Table 4: Comparison of Anthropometric Parameters in Study Groups. 

 Rheumatic Heart 
Group (n=200) 

Control 
Group (n=400) 

P 

Mean ± SD Range Mean ± SD Range 

Height Z-score -1.216 ± 1.004 -4.04 to 2.64 -0.484 ± 1.047 -2.82 to 3.71 <0.001* 
Weight Z-score -0.710 ± 0.688 -2.13 to 2.23 -0.213 ± 0.764 -1.62 to 4.03 <0.001* 

BMI Z-score -1.252 ± 2.090 -2.18 to 1.39 -0.088 ± 2.872 -1.84 to 5.65 <0.001* 
Triceps SFT z-score -0.332 ± 0.404 -1.48 to 1.06 -0.027 ± 0.883 -1.42 to 4.02 <0.001* 

Subscapular SFT z-score -0.379 ± 0.333 -1.27 to 1.27 -0.214 ± 0.783 -1.33 to 3.47 <0.001* 
Waist circumference z-score -0.223 ± 0.657 -1.99 to 2.97 0.105 ± 0.950 -2.86 to 3.94 <0.001* 
Hip circumference z-score -1.021 ± 0.773 -7.58 to 0.85 -0.478 ± 0.857 -3.05 to 3.33 <0.001* 

 
 Table (5) show that regarding the type of valve lesion in the rheumatic heart group, patients suffering from 
mixed valvular lesions had generally lower anthropometric values than those suffering from isolated valvular 
lesion with significance of difference.  
 
Table 5: Comparison of Anthropometric Parameters in Rheumatic Heart Groups Classified According to Valve Lesion Type. 

 MI† Group (n=108) AI†† Group (n=27)  MI & AI Group (n=53) MI & MS††† Group (n=12) P 
Mean ± SD Range Mean ± SD Range Mean ± SD Range Mean ± SD Range 

Height Z-score -0.957 ± 0.95 -3.51 to 2.64 -1.212 ± 0.92 -2.69 to 0.72 -1.417 ± 1.07 -3.26 to 1.19 -1.263 ± 1.19 -4.04 to -0.23 0.005* 
Weight Z-score -0.540 ± 0.65 -2.13 to 2.23 -0.753 ± 0.56 -1.50 to 0.97 -0.810 ± 0.76 -2.01 to 2.23 -1.263 ± 0.49 -2.03 to -0.41 0.001* 

BMI Z-score -0.219 ± 0.61 -2.18 to 1.39 -0.409 ± 0.49 -1.26 to 0.85 -0.492 ± 0.61 -1.32 to 1.31 -0.858 ± 0.42 -1.21 to 0.37 0.001* 
Triceps SFT z-score -0.279 ± 0.38 -1.21 to 1.06 -0.302 ± 0.35 -0.89 to 0.98 -0.399 ± 0.46 -1.48 to 0.98 -0.622 ± 0.35 -1.42 to -0.25 0.020* 
Subscapular SFT z-

score 
-0.325 ± 0.36 -1.02 to 1.27 -0.363 ± 0.24 -0.70 to 0.46 -0.456 ± 0.29 -1.27 to 0.67 -0.532 ± 0.32 -1.15 to -0.11 0.036* 

Waist 
circumference z-

score 

-0.190 ± 0.54 -1.18 to 2.97 -0.390 ± 0.55 -1.47 to 0.35 -0.645 ± 0.52 -1.99 to 0.37 -0.727 ± 0.56 -1.36 to 0.12 <0.001* 

Hip circumference 
z-score 

-0.899 ± 0.84 -7.58 to 0.85 -1.184 ± 0.50 -2.2 to -0.24 -1.368 ± 0.56 -2.6 to -0.15 -1.399 ± 0.72 -2.41 to -0.26 0.001* 

†Mitral Incompetence  ††Aortic Incompetence  †††Mitral Stenosis  *p-value significant at 0.05 

 
 The degree of severity of valve lesion in the rheumatic heart group, patients suffering from moderate and 
severe degrees had significantly lower values in all anthropometric measurements than those suffering from 
mild degree. Patients with severe degree had lower values than those with moderate degree but with no 
statistical significance, except for waist circumference and subscapular skinfold where the difference was 
significant (table 6).  
 
Table 6: Comparison of Anthropometric Parameters in Rheumatic Heart Groups Classified According to Degree of severity of Valve 

Lesion. 
 Mild Group (n=121) Moderate Group (n=48)  Severe Group (n=31) P 

Mean ± SD Range Mean ± SD Range Mean ± SD Range 

Height Z-score -0.81 ± 0.80 -2.60 to 2.64 -1.66 ± 0.99 -3.19 to 1.19 -2.11 ± 0.88 -4.04 to -0.47 <0.001* 
Weight Z-score -0.46 ± 0.58 -1.34 to 2.23 -0.98 ± 0.73 -2.13 to 2.23 -1.26 ± 0.50 -2.03 to 0.08 <0.001* 

BMI Z-score -0.69 ± 2.04 -1.28 to 1.39 -1.84 ± 1.79 -2.18 to 0.85 -2.53 ± 1.96 -1.32 to 0.86 <0.001* 
Triceps SFT z-

score 
-0.176 ± 0.33 -0.84 to 1.06 -0.50 ± 0.45 -1.42 to 0.98 -0.68 ± 0.28 -1.48 to -0.13 <0.001* 

Subscapular SFT 
z-score 

-0.29 ± 0.32 -0.98 to 1.27 -0.45 ± 0.31 -1.15 to 0.67 -0.63 ± 0.24 -1.27 to -0.28 <0.001* 

Waist 
circumference z-

score 

0.05 ± 0.58 -0.97 to 2.97 -0.47 ± 0.56 -1.45 to 0.39 -0.92 ± 0.37 -1.99 to -0.46 <0.001* 

Hip 
circumference z-

score 

-0.74 ± 0.77 -7.58 to 0.85 -1.31 ± 0.54 -2.25 to -0.26 -1.64 ± 0.44 -2.55 to -0.81 <0.001* 

*p-value significant at 0.05 
 
 Regarding the severity of lesion inside the mitral incompetence group of patients, severe group had 
significantly lower anthropometric values than mild group. Severe group had lower values than moderate group 
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but with no statistical significant in all measurements; whereas for BMI SDS, the moderate group had higher 
mean value than the severe group with no statistical significance as well (table, 7).  
 
Table 7: Comparison of Anthropometric Parameters within Mitral Incompetence Group Classified According to Severity of Valve Lesion. 

 Mild (n=81) Moderate (n=17) Severe (n=10) p-value 
Mean ± SD Range Mean ± SD Range Mean ± SD Range 

Height z-score -0.657 ± 0.81 -2.01 to 2.64 -1.605 ± 0.74 -2.90 to -0.37 -2.279 ± 0.68 -3.51 to -1.08 <0.001* 
Weight z-score -0.330 ± 0.56 -1.25 to 2.23 -1.090 ± 0.53 -2.13 to -0.17 -1.308 ± 0.38 -1.95 to -0.73 <0.001* 

Body mass index z-
score 

-0.087 ± 0.57 -1.25 to 1.39 -0.626 ± 0.59 -2.18 to 0.21 -0.598 ± 0.55 -1.21 to 0.22 <0.001* 

Triceps z-score -0.154 ± 0.31 -0.84 to 1.06 -0.615 ± 0.35 -1.21 to 0.12 -0.716 ± 0.21 -0.98 to -0.33 <0.001* 
Subscapular z-score -0.251 ± 0.35 -0.98 to 1.27 -0.477 ± 0.27 -1.01 to 0.07 -0.664 ± 0.23 -1.02 to -0.28 <0.001* 

Waist circumference z-
score 

-0.049 ± 0.50 -0.93 to 2.97 -0.469 ± 0.49 -1.14 to 0.39 -0.858 ± 0.15 -1.18 to -0.69 <0.001* 

Hip circumference z-
score 

-0.750 ± 0.89 -7.58 to 0.85 -1.264 ± 0.48 -2.02 to -0.46 -1.500 ± 0.45 -2.13 to -0.81 0.006* 

*p-value significant at 0.05 
 
 There was a negative correlation between the degree of dilatation of left ventricular diameter and 
anthropometric measurements except for subscapular skinfold thickness. LVEDd/BSA and LVESd/BSA 
showed negative correlation with all anthropometric measurements. In general, increases in degree of dilatation 
of left ventricular diameter, LVEDd/BSA, LVESd/BSA were correlated with decreases in anthropometric 
measurements. Correlations are generally weak to moderate (table, 8). 
 
Table 8: Correlation between Echocardiographic Measurements and Anthropometric Measurements in Rheumatic Heart Disease patients. 

  Degree of 
dilatation of 

LV†† 

LVEDD/BSA LVESD/BSA 

Height Z-score Pearson Correlation -.253** -.541** -.414** 
Sig. (2-tailed) <0.001 <0.001 <0.001 

Weight Z-score 
 

Pearson Correlation -.231** -.469** -.413** 
Sig. (2-tailed) 0.001 <0.001 <0.001 

BMI Z-score 
 

Pearson Correlation -.141* -.234** -.218** 
Sig. (2-tailed) 0.046 <0.001 0.002 

Triceps SFT z-score† Pearson Correlation -.166* -.333** -.282** 
Sig. (2-tailed) 0.019 <0.001 <0.001 

Subscapular SFT z-score 
 

Pearson Correlation -.131 -.233** -.195** 
Sig. (2-tailed) 0.064 <0.001 0.006 

Waist circumference z-score Pearson Correlation -.299** -.233** -0.263** 
Sig. (2-tailed) <0.001 <0.001 <0.001 

Hip circumference z-score Pearson Correlation -.194** -.242** -.163* 
Sig. (2-tailed) <0.001 <0.001 0.021 

 
Discussion: 
 
 Chronic illness is commonly associated with growth retardation (Marcovecchio et al., 2012). Heart diseases 
either congenital or rheumatic are considered one of the major chronic illnesses that can affect growth. 
Rheumatic heart disease is a chronic illness affecting children and young adults limiting their efficiency and 
crippling them at an age where they are expected to be most contributing and productive in their community 
(Marijon et al., 2012). In Egypt, epidemiological surveys show that rheumatic heart disease is the most common 
serious cardiac condition as it is estimated to be present in about 0.5-1.0% despite the long acting penicillin 
administration (Seckeler and Hoke, 2011). 
 The present study was undertaken to evaluate the hypothesis that children with RHD with valvular lesions, 
are significantly shorter and have less anthropometric values than normal age-matched children from the same 
regional background. The chronicity was based on a period of more than 6 months after the last active rheumatic 
fever (Markowitz, 1988). In most of the studies, the authors used the weight and height to evaluate the growth, 
but detailed anthropometric studies were rarely done (Mahmoud et al., 1997). More parameters were used in this 
study including waist and hip circumferences, as well as triceps and subscapular skinfold thickness. 
 In the current study, patients and control group had the same gender and sex distribution. Sex affection was 
nearly equal with slight predominance of male sex affection compared to female sex affection in both cases and 
controls groups. This is contrasting previous studies carried out by Kassem et al, (1992) and Soliman (1997) 
who found that there was predominance of female sex affection. This may indicate that more attention is paid 
towards female children in the strata of the society that had been always considering the male child as the 
cornerstone of the family.   
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 The mean age of the sample was 9.08±1.91 ranging from 5-12 years. ARF is predominantly a disease of 
children aged 5–14 years, although recurrent episodes may continue well into the fourth decade of life. Because 
RHD represents the cumulative heart damage of previous ARF episodes, the prevalence of RHD peaks in the 
third and fourth decades of life (Myers et al., 2012). 
 The degree of valvular damage was classified into mild, moderate and severe which presented 60.5%, 
24.0% and 15.5% of the rheumatic heart patients respectively. This is contrasting another study aiming at 
studying the epidemiologic features of rheumatic heart disease (RHD) among basic education students in 
Alexandria, where the identified rheumatic heart cases had moderately severe valvular lesions (Abdel-Moula et 
al., 1998). Also other findings from Sudan stated that 51% of the patients had such severe lesions as to require 
intervention (Alkhalifa et al., 2008). 
 For a reliable assessment of physical growth, anthropometric measurements should be precise as possible. 
All mentioned anthropometric measurements were evaluated on the standard Egyptian growth charts (Ghali et 
al., 2008). Evaluation was given a score in standard deviation which was obtained from percentile distribution 
on Egyptian charts. Concerning the choice of growth reference we followed the recommendations of joint 
FAO/WHO Expert Groups who stressed the importance of deriving growth charts from suitable local 
anthropometric data (FAO, UNICEF, WHO, 1985). 
 Present results showed significant reduction in all studied anthropometric parameters in the rheumatic heart 
group compared to the matched control group. Growth retardation in children with rheumatic heart disease has 
been repeatedly observed in previous Egyptian studies (Abdin et al., 1973; El Nazer et al., 1979; El-Hossary et 
al., 1981; Soliman et al., 1997; El Naggar et al., 1999). The significant decrease in anthropometric 
measurements in RHD patients as regards body weight and height may be attributed to nutritional as well as 
non-nutritional factors (Zaman et al, 1998; Robertson et al., 2005). 
 Regarding the type of valve lesion in the rheumatic heart group, patients suffering from mixed valvular 
lesions (mitral incompetence and aortic incompetence or mitral incompetence and mitral stenosis) had generally 
lower anthropometric values than those suffering from isolated valvular lesion (isolated mitral incompetence or 
isolated aortic incompetence). Up to our knowledge, there were no previous studies of RHD in Egypt assessing 
the effect of valve lesion type on anthropometric measurements of children. 
 The current results came in agree with Rosenthal (1993),who stated that children with mild cardiac 
abnormalities tend to grow normally; while those with more severe malformations frequently have evidence of 
serious growth abnormality.  
 Regarding the degree of severity of valve lesion in the rheumatic heart group, patients suffering from 
moderate degree and severe degree had significantly lower values in all anthropometric measurements than 
those suffering from the mild degree. Patients with severe degree had lower values than those with moderate 
degree but with no statistical significance, except for waist circumference and subscapular skinfold where the 
difference between moderate and severe groups was statistically significant. These findings match those of El-
Houssary, (1981) who stated that the effect of the disease on weight appeared more in severe lesions. However 
they stated that height and triceps skinfold thickness were affected with no significant difference between mild, 
moderate and severe groups. 
 It is known that rheumatic heart disease frequently results in isolated mitral regurgitation without 
concomitant mitral stenosis, especially in countries with a high prevalence of rheumatic fever (Bouknight and 
O'Rourke, 2000). Regarding the severity of lesion inside the mitral incompetence group of patients, severe 
group had significantly lower anthropometric values than mild group. Severe group had lower values than 
moderate group but with no statistical significant difference in all measurements; whereas for BMI SDS, the 
moderate group had higher mean value than the severe group with no statistical significant difference as well.  
 There is a negative correlation between the degree of dilatation of left ventricular end-diastolic dimension 
and anthropometric measurements, also indicating that hemodynamic effect of the disease can negatively affect 
physical growth.  
 This study’s results indicate that growth retardation and the affection of the nutritional status were common 
in patients with rheumatic heart disease. The degree of affection could be correlated to the degree of severity of 
the lesion as those mainly affected were the severe ones. This may be due to the fact that ongoing inflammation 
in children with rheumatic heart disease correlates with the degree of valvular involvement (Habeeb and Al 
Hadidi, 2011). Ongoing epidemiological studies provide evidence that the consequences of this 
immunostimulation of the growing child could represent an important additional factor in the failure of children 
- especially in developing countries - to manifest adequate growth and to achieve their genetic potential for adult 
stature (Uauy et al., 2008). 
 A longitudinal nutritional rehabilitation study is recommended to determine the relative contribution of 
either malnutrition or cardiac impairment affecting growth in rheumatic heart disease. More research is 
recommended for comparison between different valvular lesions of RHD as regard type and severity, in order to 
better understand the effect of each of them on growth and body composition.  
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