
		
			
				
					
				
			

			
				
					Chinawa AT, et al. Speech Disorders in Children with Congenital Heart Disease  

					Original Article  

					Original Article  

					Speech Disorders in Children with Congenital Heart Disease  

					Attending a Tertiary Institution in South East Nigeria.  

					Awoere T Chinawa1, Jude T Onyia2, Paschal U Chime2, Grace Agu2, Ogbonna O Nwankwo3, Francis N  

					Ogbuka1, Edmund N Ossai4, Daberechi K Adiele2, *Josephat M Chinawa2.  

					1Department of Community Medicine,/ Department of Paediatrics ESUCOM, Parklane, Enugu, Enugu State, Nigeria,  

					2Department of Paediatrics, College of Medicine, University of Nigeria, Ituku/Ozalla, Enugu, Enugu State and University of  

					Nigeria Teaching Hospital Ituku/Ozalla Enugu, Enugu, Enugu State, Nigeria, 3Department of Paediatrics, ESUCOM, Parklane,  

					Enugu, Enugu State, Nigeria, 4Department of Community Medicine, Ebonyi State University, Abakiliki, Ebonyi State, Nigeria  

					Abstract  

					Background: Speech problems are neurodevelopmental disorders rarely reported in children with congenital heart  

					defects (CHD). This study aimed to elicit various speech disorders in children with CHD compared to controls.  

					Methodology: This cross-sectional study involved 50 children with CHD and 50 children without CHD (control  

					group).  

					Results: Children with heart defects had a higher mean score (1.02±0.16) for speech problems than the control  

					(0.22±0.14), with a statistically significant p-value of <0.0001. Difficulty in understanding a child's speech was  

					also more pronounced in children with heart defects (1.00±0.16) than in control (0.27±0.19), p=0.006.  

					Understanding speech over the phone was significantly harder for children with heart defects (1.22±0.18)  

					compared to control (1.93±1.83), p=0.003. The belief that a child might have a stutter was significantly higher in  

					children with heart defects (0.65±0.14) versus (0.29±0.2), p=0.0001. Tourette's syndrome was reported more  

					frequently in those with heart defects (1.14±0.18) than in those with heart defects (0.1±0.07; p=0.0001). Family  

					history of speech or language disorder shows significant differences, with children with heart defects scoring  

					0.65±0.15 versus 0.01±0.001, p= 0.001. The prevalence of speech disorders was significantly higher in 36% of  

					children with heart defects, which was significantly higher than 4% seen in controls. χ²=14.18; p=0.0001,  

					Regarding the age of the child, 36.8% of children under five years of age had a speech disorder compared to 33.3%  

					of those aged five years and older. p= 0.825, OR= 1.1 (95% CI: 0.2 – 4.5).  

					Conclusion: Children with CHD presented with a higher prevalence of speech disorders compared with control.  

					The prevalence of speech disorders among children with CHD was higher in children who were less than five years  

					old. Furthermore, children with CHD had a significant family history of speech or language disorders than control.  
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					Introduction  

					Congenital heart disease (CHD) accounts for approximately 28% of all congenital anomalies.[1] There  

					are varying reports on the prevalence of congenital heart diseases. For instance, Chinawa et al [2], in a  

					cross-sectional study, reported a prevalence of 0.22% in Enugu, among children with congenital heart  

					disease, while Van der Linde et al [3], in their meta-analysis, noted a prevalence of 9.3 per 1000 live  

					births among the Asian continent and Africa having a prevalence of 1.9 per 1000 live births. [1]  

					Speech disorders are the most common extra-cardiac complications seen in approximately one-third of  

					children with congenital heart disease (CHD). [4] These disorders may result from cardiac defects,  

					complications following open heart surgery delays in management, and poor referrals.[4-6] hypoxemia,  

					pulmonary hypertension, genetic syndromes, hemodynamic instability, chromosomal abnormalities,  

					cardiac arrest, and prolonged cardiopulmonary bypass are possible factors associated with speech  

					disorders in children with CHD.[7,8] Children with congenital heart disease (CHD are known to be at risk  

					of neurodevelopmental delays in language and speech acquisition.[9-11] These disorders include several  

					domains such as impaired pronunciation and delayed onset of language.[11]  

					In health, children coo at three months, babble at six months, and babbling becomes mimicry at one year  

					with the achievement of a monosyllabic word at that time. However, this cannot be said in children with  

					CHD. For instance, children with CHD have lower scores (on average, 10–17 points lower) at 15 months  

					of age. This worsens at 21 months of age when a language impairment rate of 15.5% is reported.[11] At  

					the age of 2 years, more than a quarter of children with CHD present with lower communicative  

					skills.[12]  

					Late diagnosis and interventions characterize childhood speech disorders in sub-Saharan Africa, despite  

					the usual early parental concern about development. [13,14] In Nigeria, there is also poor awareness and  

					health-seeking behaviour due to a lack of finance for health care, as health insurance as a means of health  

					care financing is rudimentary.[15]  

					As a result of late interventions for children with speech disorders in the region, their optimal functioning  

					is not achieved, as many of them do not have access to any form of education or impairment in  

					expressive language ability. [13-15] Early and periodic neuro-developmental assessments in children  

					with CHD may enhance the early identification of speech disorders among them. This allows for early  

					intervention with appropriate therapies and special-needs services for these children. Early intervention  

					leads to enhanced academic, behavioral, and adaptive functioning and a better quality of life. [16-19]  

					Studies on speech disorders in the study locality have been conducted in the general population, but  

					studies on speech disorders on congenital heart defects are sparse.  

					This study explored the prevalence and patterns of speech disorders in children with CHD at the UNTH  

					Enugu and compared them with those of controls.  

					Methods  

					Study Population  

					These include children with congenital heart diseases aged 3 months to 18 years who come for follow-up  

					in the cardiology clinic of UNTH and their controls, which included children who are healthy and who  

					were present for a follow-up for minor illnesses such as uncomplicated malaria.  

					Study Design:  

					This cross-sectional study was conducted at the cardiology clinic of UNTH, Enugu State.  
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					Study Period  

					The study was conducted over a 2 and half year period from 1st January 1, 2022, to 31st October 31, 2024.  

					Study area and site  

					This study was conducted in the cardiac clinic of the University of Nigeria Teaching Hospital Ituku-  

					Ozalla Enugu.  

					Inclusion Criteria  

					The case subjects consisted of children with CHD who attended the consultant clinic of the study  

					hospital. Children with other congenital anomalies that may affect speech and language, such as Down  

					syndrome, other syndromes associated with cardiac defects, and congenital heart defects occurring with  

					cerebral palsy were excluded from the study.  

					Sampling Method  

					Children with CHD and their controls were recruited consecutively until a minimum sample size was  

					reached.  

					Anthropometry  

					Weight and height were measured using the stadiometer with a precision of 0.05 kilogramme.  

					Sample size estimation  

					The sample size in this study was determined using the formula.  

					N = Z2P (I – P)/ D2  

					Z = 1.96, i.e. the level of significance  

					P = Prevalence of children with CHD (0.022). [19]  

					D = Tolerable error (0.05)  

					Using the above formula, a minimum sample size of 34 was obtained; however, this was rounded off to  

					50 for the subjects and controls.  

					Diagnosis of congenital heart disease  

					Diagnosis of congenital heart disease was done with the aid of Echocardiography with the Hewlett-  

					Packard (HP) model SONO 2000 in the University of Nigeria Teaching Hospital from 2016 to 2018.Both  

					2D ECHO and Doppler were used for the diagnosis of CHD with all cardiac measurements taken in  

					diastole. Diagnosis of cardiac disease was also made following the standard definition.[19]  

					Questionnaire for Speech disorders  

					Speech disorder was assessed using the questionnaire by Earl O. Bergersen [20] It is made up of 23  

					variables on speech disorders, each measured on a five-point Likert scale ranging from 0 to 5. These  

					variables include; Difficulty understanding your child's speech, Difficulty understanding speech over the  

					phone, Use of grunts or screams more than words, Lisp, Hoarseness, Nasal speech, frustration when  

					attempting to speak, Often using words with only 1 or 2 syllables, Seems winded when increasing  

					volume, difficulty in swallowing, stutter, Tourette's syndrome, Family history of speech or language  

					disorder, speech therapy instituted, difficulty in pronouncing words like- Hap, Wabbit, Tock, Sum, Gog,  

					Ship, Pasghetti, Stuh-reet, Doat.  
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					The mean score for each variable for the respondents with heart defects and those without defects was  

					compared using the Student’s T-test. The outcome measure of the study, Speech disorders, was obtained  

					by categorizing the average score as follows; a score of less than one is regarded as ‘No Speech disorder’  

					while scores greater than one are regarded as having ‘Speech disorder’. A score of 1-2 stands for mild  

					Speech disorder, 3 as moderate, and 4-5 is categorized as pronounced Speech disorder. [20]  

					Ethical Approval and Consent to Participate  

					This was obtained from the Research and Ethics Committee of the University of Nigeria Teaching  

					Hospital, Ituku-Ozalla Enugu, while verbal informed consent was obtained from the mothers who  

					brought their children to the health facility. Informed consent was obtained from the parents and/or legal  

					guardians for study participation. In addition, all methods were performed according to the relevant  

					guidelines and regulations of the Declaration of Helsinki. The code of ethical clearance is  

					UNTH/HREC/2025/01/012.  

					Data management  

					The statistical software, International Business Machine, Statistical Product and Service Solutions (IBM-  

					SPSS) was used for data entry and analysis. Categorical variables were presented using frequencies and  

					proportions while continuous variables were represented using mean, standard deviation, and median if  

					the data is skewed. The chi-square test of statistical significance was used to compare the difference in  

					proportions between two categorical variables. Logistic regression was used to assess the association of  

					variables with the occurrence of Speech disorder. Student t-test was used to compare the difference in  

					means between two samples. The level of statistical significance was determined by a p-value of <0.05.  

					Results  

					Table 1: Socio-demographic characteristics of the children  

					Variable  

					Heart Defect  

					(n=50)  

					No Heart Defect  

					(n=50)  

					χ2 (p-value)  

					Age of child in years  

					Mean±SD  

					Minimum  

					4.5±3.6  

					0.20  

					4.7±2.5  

					0.40  

					0.669  

					Maximum  

					17  

					17  

					Age of child in groups  

					<1 year  

					1-4 years  

					5-9 years  

					≥10 years  

					3(6.0)  

					11(22.0)  

					20(40.0)  

					8(16.0)  

					7.21 (0.065)  

					29(58.0)  

					11(22.0)  

					7(14.0)  

					10(20.0)  

					Age of Father in years  

					36.8±7.5  

					44.1±8.4  

					0.0001*  

					Mean±SD  

					Age of Father in groups  

					<40 years  

					40-49 years  

					30(60.0)  

					8(16.0)  

					8(16.0)  

					12(24.0)  

					25(50.0)  

					9(18.0)  

					16.53 (0.0001)*  

					0.0001*  

					≥50 years  

					Age of Mother in years  

					29.3±6.7  

					36.9±6.6  

					Mean±SD  
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					Age of Mother in years  

					<30 years  

					30-39 years  

					27(54.0)  

					21(42.0)  

					0(0.0)  

					4(8.0)  

					43(86.0)  

					2(4.0)  

					26.6 (0.0001)*  

					13.21 (0.004)*  

					18.61 (0.001)*  

					≥40 years  

					Educational attainment of Father  

					Primary education  

					Secondary education  

					6(12.0)  

					28(56.0)  

					13(26.0)  

					3(6.0)  

					15(30.0)  

					32(64.0)  

					Tertiary education  

					Educational attainment of Mother  

					Primary education  

					2(4.0)  

					8(16.0)  

					Secondary education  

					Tertiary education  

					37(74.0)  

					8(16.0)  

					19(38.0)  

					22(44.0)  

					Table 1 presents the sociodemographic characteristics of the children and their parents. The mean age of  

					subjects 4.5±3.6 years was slightly lower than the control 4.7±2.5 years, but not statistically significant.  

					P= 0.065.  

					Table 2: Assessment of Speech disorder among children with heart defects and those without  

					No  

					Heart  

					Speech variable  

					Heart Defect Defect  

					t-test(p-value)  

					<0.0001*  

					0.006*  

					0.003*  

					0.62  

					Speech problems  

					1.02±0.16  

					1.00±0.16  

					1.22±0.18  

					0.64±0.15  

					0.62±0.13  

					0.9±0.16  

					0.22±0.14  

					0.27±0.19  

					Difficulty understanding your child's speech?  

					Difficult to understand over the phone  

					1.93±1.83  

					0.13±0.1  

					0.01±0.001  

					0.11±0.08  

					0.03±0.03  

					0.01±0.001  

					0.27±0.19  

					0.1±0.07  

					0.1±0.1  

					Uses grunts or screams more than words  

					Lisp  

					0.001*  

					0.015*  

					0.003*  

					0.001*  

					0.022*  

					0.001*  

					0.003*  

					0.0001*  

					0.0001*  

					0.001*  

					0.002*  

					0.012  

					Hoarseness  

					Nasal speech  

					0.58±0.13  

					0.65±0.15  

					1.04±0.18  

					1.12±0.17  

					0.9±0.17  

					Has frustration when attempting to speak  

					Often uses words with only 1 or 2 syllables  

					Seems winded when increasing the volume  

					Any difficulty in swallowing  

					do you think your child might have a stutter  

					0.65±0.14  

					1.14±0.18  

					0.65±0.15  

					0.65±0.15  

					1.04±0.18  

					1.1±0.2  

					0.29±0.2  

					0.1±0.07  

					0.01±0.001  

					0.03±0.03  

					0.27±0.19  

					0.27±0.19  

					0.1±0.07  

					0.05±0.05  

					0.1±0.1  

					Tourette's syndrome  

					Family history of speech or language disorder  

					Any speech therapy  

					Hap  

					Wabbit  

					Tock  

					0.0001  

					0.001  

					1.12±0.17  

					0.98±0.18  

					0.9±0.17  

					Sum  

					0.004  

					Gog  

					0.0001*  

					0.0001*  

					0.143  

					Ship  

					0.94±0.15  

					0.65±0.14  

					1.12±0.17  

					1.14±0.18  

					0.14±0.1  

					0.29±0.2  

					0.29±0.2  

					0.1±0.07  

					Pasghetti  

					Stuh-reet  

					Doat  

					0.005*  

					0.0001*  
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					Table 2 shows that children with heart defects have a higher mean score (1.02±0.16) for speech problems  

					compared to those without heart defects (0.22±0.14), with a statistically significant p-value of <0.0001.  

					Difficulty understanding a child's speech is also more pronounced in children with heart defects  

					(1.00±0.16) versus those without (0.27±0.19), with a p-value of 0.006. Understanding speech over the  

					phone is significantly harder for children with heart defects (1.22±0.18) compared to those without  

					(1.93±1.83), a p-value of 0.003.  

					Significant differences in other speech variables were noted: children with heart defects exhibit a higher  

					prevalence of lisp (0.62±0.13) compared to those without (0.01±0.001), with a p-value of 0.001;  

					hoarseness (0.9±0.16) versus (0.11±0.08), a p-value of 0.015; and nasal speech (0.58±0.13) versus  

					(0.03±0.03), a p-value of 0.003.  

					Additionally, children with heart defects showed higher frustration when attempting to speak (0.65±0.15)  

					compared to those without (0.01±0.001) (p = 0.001). They also often use words with only 1 or 2 syllables  

					more frequently (1.04±0.18) than those without heart defects (0.27±0.19), p-value of 0.022, and seem  

					winded when increasing volume (1.12±0.17) compared to (0.1±0.07), p-value of 0.001. Difficulty  

					swallowing was also more common in children with heart defects (0.9±0.17) than in those without  

					(0.1±0.1), with a p-value of 0.003.  

					The belief that a child might have a stutter was significantly higher in children with heart defects  

					(0.65±0.14) versus (0.29±0.2), p < 0.0001. Tourette's syndrome was reported more frequently in those  

					with heart defects (1.14±0.18) than in those without heart defects (0.1±0.07; p = 0.0001). Family history  

					of speech or language disorder shows significant differences, with children with heart defects scoring  

					0.65±0.15 versus 0.01±0.001, a p-value of 0.001.  

					Table 3: Prevalence of Speech disorder among children with heart defect and those without defect  

					Variable  

					Heart Defect  

					(n=50)  

					No Heart Defect χ2 (p-value)  

					(n=50)  

					Speech disorder  

					Yes  

					18(36.0)  

					32(64.0)  

					2(4.0)  

					14.18 (0.0001)*  

					14.82 (0.0001)*  

					No  

					43(86.0)  

					Category of disorder  

					None  

					32(64.0)  

					15(30.0)  

					0(0.0)  

					43(86.0)  

					1(2.0)  

					Mild  

					Pronounced  

					1(2.0)  

					The data in Table 3 present the prevalence of speech disorders among children with heart defects  

					compared to those without heart defects. The analysis was based on 50 children each with and 50  

					children without heart defects.  

					In the presence of speech disorders, 36% of the children with heart defects (18 out of 50) had a speech  

					disorder, whereas only 4% of those without heart defects (2 out of 50) had a speech disorder. The chi-  

					squared test (χ²) value was 14.18 with a p-value of 0.0001, indicating a statistically significant difference  

					between the two groups. 30 % of the children with heart defects had mild speech disorders compared to  

					2% of the controls.  
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					Table 4: Factors associated with Speech disorder among Heart Defect children  

					Variable  

					Speech disorder (n=50)  

					Total  

					χ2 p-value  

					OR (95% CI)  

					n, (%)  

					Yes N (%)  

					No N (%)  

					Age of child in years  

					<5 years  

					0.040  

					1.1 (0.2 – 4.5)  

					14(36.8)  

					4(33.3)  

					24(63.2)  

					8(66.7)  

					38(100.0)  

					12(100.0)  

					(0.825)  

					≥5 years  

					Age of father in years  

					<40 years  

					≥40 years  

					12(40.0)  

					5(31.3)  

					18(60.0)  

					11(68.8)  

					30(100.0)  

					16(100.0)  

					0.34 (0.558) 1.4 (0.4 – 5.3)  

					Age of mother in years  

					<30 years  

					0.002  

					0.9 (0.2 – 3.9)  

					4(36.4)  

					13(37.1)  

					7(63.6)  

					22(62.9)  

					11(100.0)  

					35(100.0)  

					(0.963)  

					≥30 years  

					Educational attainment of Mother  

					Primary education  

					1.055  

					NA  

					3(50.0)  

					8(28.6)  

					4(30.8)  

					3(50.0)  

					20(71.4)  

					9(69.2)  

					6(100.0)  

					28(100.0)  

					13(100.0)  

					(0.590)  

					Secondary education  

					Tertiary education  

					Educational attainment of Father  

					Primary education  

					Secondary education  

					1(50.0)  

					12(32.4)  

					2(18.2)  

					1(50.0)  

					25(67.6)  

					9(81.8)  

					2(100.0)  

					37(100.0)  

					11(100.0)  

					0.81 (0.847)  

					NA  

					Tertiary education  

					Table 4 shows the factors associated with speech disorders in children with heart defects.  

					Regarding the age of the child, 36.8% of children under five years of age had speech disorders compared  

					to 33.3% of those aged five years and older. The p-value was 0.825, suggesting no significant difference,  

					with an odds ratio (OR) of 1.1 (95% CI: 0.2 – 4.5).  

					Considering the age of fathers, 40.0% of children with fathers under 40 years of age had a speech  

					disorder, whereas 31.3% of children with fathers aged 40 years or older had a speech disorder. The p-  

					value was 0.558, and the OR was 1.4 (95% CI: 0.4 – 5.3), indicating no significant association.  

					Regarding the age of the mother, 36.4% of children with mothers under 30 years of age had a speech  

					disorder, compared to 37.1% of those aged 30 years or older. The p-value was 0.963, and the OR was 0.9  

					(95% CI: 0.2 – 3.9)  

					The educational attainment of the mothers showed that 50.0% of children with mothers having primary  

					education had a speech disorder, 28.6% of children with mothers having secondary education had a  

					speech disorder, and 30.8% had a tertiary education. The p-value was 0.590.  

					In terms of fathers’ educational attainment, 50.0% of children with fathers with primary education had a  

					speech disorder compared to 32.4% with secondary education and 18.2% with tertiary education. The p-  

					value was 0.847  
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					Discussion  

					This study aimed to document the various forms of speech disorders in children with CHD. The  

					prevalence of speech disorders in children with CHD was noted to be 36%, while that in controls was  

					reported to be 4%.  

					Somefun et al. [21] in Lagos, Nigeria among 184 subjects, aged 6-47 months, noted a prevalence of  

					30.4% among children that presented in the audiology clinic of the hospital who had no CHD. This value  

					is higher than 4% seen in the control of the current study. The large sample size used by the latter may  

					explain these differences in prevalence values.  

					Almuzaini et al. [22], in Tabuk, Saudi Arabia, among 158 children with CHD and 145 controls aged  

					6 months to 15 years, reported a prevalence of 14.5% in children with CHD and 12.4% in controls. The  

					lower prevalence value obtained by Almuzainiet al. [22] could be a result of the larger sample size,  

					method of recruitment of their subjects, and racial differences. A synopsis of the genetic, environmental,  

					and brain alterations that occur before and after birth could explain the impairment of speech among  

					children with congenital heart disease. [23-26]  

					Similarly, Hövels-Gürichet al. [26], in Aachen, Germany, noted consistent impairments of speech  

					function in children with CHD, with a prevalence rate of 29%. The prevalence was obtained among 35  

					children with CHD, comprising 19 children with TOF and 16 with VSD. The similar prevalence observed  

					in both studies could be because they involved preoperative patients.  

					The current study revealed higher scores for speech and language disorders in children with CHD than in  

					the controls. These speech disorders include difficulty in understanding a child's speech, higher  

					frustration when attempting to speak, use of words with only one or two syllables more frequently, and  

					compromised pronunciation. This finding was also in keeping with the study by Fourdain et al. [27], in  

					Montréal, Canada, who also documented a reduction in the scores of both intellectual and language skills  

					among 49 children with CHD. They noted a dissociation between intellectual and language outcomes at  

					21 months of age, with an average language composite score below 5 points lower than that obtained in  

					[27]  

					the cognitive scores of Bayley-III.  

					The reason for the speech disorders seen in this study could be  

					attributed to the complex interaction between environmental risk factors, brain alterations, and genetic  

					alterations that occur both before and after conception. [28] A spurious rise in the prevalence of delayed  

					brain development and white matter injury has been reported in previous studies. [29-32]  

					Tourette syndrome was reported more frequently in children with CHD than in controls in the current  

					study. Previous studies have documented a strong association between Tourette's syndrome,  

					hyperactivity, and cardiovascular disorders. [33]  

					There was a very high score for a family history of speech or language disorders among children with  

					CHD compared to controls. Wernovsky et al. [34] noted a strong link between familial and genetic  

					predispositions with speech disorders in children with CHD. This tends to arise from the complex  

					interactions between brain alterations and genes.  

					Over a third of the children with CHD under the age of 5 years had a speech disorder compared to about a  

					third of those aged > 5 years. One study noted that, among 194 subjects with congenital heart defects,  

					older children showed more severe speech deficits. [23-25] It is crucial to note that developmental delay  

					in children with congenital heart defects is age-dependent. In the first year of life, there are some delayed  

					motor milestones, with reduced intelligence quotient (IQ) scores in preschool and school-age periods,  

					while challenges in attaining executive function led to difficulties in academic performance. [35,36]  

					Fathers who were less than 40 years old and mothers who were more than 30 years old had a higher  

					frequency of having children with speech disorders. Malaspina et al. [37] noted that paternal age was  
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					related to the offspring's non-verbal intelligence. They opined that fathers younger than 25 years and  

					older than 44 years produced offspring with lower neurodevelopment scores.  

					About half of the children with CHD whose mothers had primary education had speech disorder, while  

					28.6% of children whose mothers had secondary education had speech disorder, and 30.8% of children  

					whose mothers had tertiary education had speech disorder. In the corollary, half of the children with CHD  

					whose fathers had primary education had a speech disorder, while 32.4% of children with CHD whose  

					fathers had secondary education had a speech disorder, and 18.2% had tertiary education. Fourdain et al.  

					[21] found no predictive effect of a mother’s education on both expressive and receptive speech  

					development in children with CHD.  

					Limitation  

					A larger sample size of children with CHD who had speech disorders may have improved the study.  

					Furthermore, it would have been valuable to compare the prevalence of speech disorder among children  

					cyanotic vs acyanotic heart disease.  

					Conclusion  

					Children with CHD presented with a higher prevalence of speech disorders compared with the controls.  

					The prevalence of speech disorders among children with CHD was higher in children who were less than  

					five years old. Furthermore, children with CHD had a significant family history of speech or language  

					disorders than control.  

					The findings of this study are crucial as they will help in institute an urgent speech therapy unit that will  

					help in the management of children with CHD who have speech disorders. Furthermore, since hypoxemia  

					and pulmonary hypertension are noted triggers of speech disorders in children with CHD, early referral  

					and surgical intervention of children with CHD will also reduce the burden of speech disorders among  

					children with CHD. This will improve quality of life and school performance in the long run.  
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