
Survey on screening for inborn errors of metabolism …. Sri Lanka Journal of Child Health, 2023; 52(1): 21-26 

  

 

21 

 

Survey on screening for inborn errors of metabolism among medical 

professionals caring for children in Sri Lanka 
 

*Imalke Kankananarachchi1, Dimuthu Liyanage1, Udari Egodage1, Pabasara Kalansuriya1, Sujeewa 

Amarasena1, Manjula Hettiarachchi1  

 

Sri Lanka Journal of Child Health, 2023; 52(1): 21-26 

DOI: http://dx.doi.org/10.4038/sljch.v52i1.10468  

 

Abstract 

Introduction: Newborn screening (NBS) is one of 

the most efficient and effective ways of detecting 

disorders among neonates who can then be treated 

and have an improved quality of life. Inborn Errors 

of Metabolism (IEMs) are a group of rare metabolic 

diseases that can be diagnosed at birth. 

 

Objectives: To assess the level of knowledge and 

opinion on IEMs among medical professionals in 

paediatric and neonatology units in Sri Lanka 

 

Method: An online survey was carried out using an 

online questionnaire among paediatric / neonatology 

professionals in Sri Lanka from April to October 

2021. 

 

Results: Participants were from the whole of Sri 

Lanka (n=320), but only 309 were included after 

excluding incomplete responses. There were 129 

consultants, 124 postgraduate trainees, and the 

remainder were senior house officers. All 

respondents knew about the existing newborn 

screening for congenital hypothyroidism in Sri 

Lanka. The awareness on screening for congenital 

heart diseases, congenital adrenal hyperplasia 

glucose-6-phosphate dehydrogenase deficiency and 

congenital deafness was 94%, 71%, 34% and 33%, 

respectively. Of the participants 96% had 

encountered patients with IEM, and they felt that 

IEM were underdiagnosed in Sri Lanka. Two 

hundred and fifty (81%) had heard about expanded 

newborn screening (eNBS), but only 54% rated 

average knowledge. Whilst 84% participants have 

justified eNBS, 67% suggested implementing it 

immediately. Two out of three participants felt that  
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it should be voluntary and government-funded. 

However, over 58% indicated screening only for at-

risk babies. 

 

Conclusions: Of the paediatric / neonatology 

professionals participating in the survey, 96% had 

encountered patients with IEMs, and they felt that 

IEMs were underdiagnosed in Sri Lanka. Whilst 

81% had heard about expanded newborn screening, 

over 58% advocated screening only at-risk babies. 

 

(Key words: Expanded newborn screening, Inborn 

errors of metabolism, Paediatricians, Knowledge) 

 

Introduction  

Inborn errors of metabolism (IEMs) are a group of 

rare metabolic diseases with heterogeneous clinical 

presentations and genetic aetiologies1. When 

untreated, they can cause irreversible mental 

retardation, physical disability, neurological damage 

and even fatality2. Therefore, early detection and 

accurate diagnosis are essential for rapid and 

favourable patient outcomes. Although the 

incidence of each specific metabolic disorder is rare, 

their collective importance is deemed to be of 

considerable public health significance3. According 

to recent systematic literature reviews from 1980 to 

2017, birth prevalence and case fatality of IEM were 

estimated to be 50.9 per 100,000 live births 

globally4. It was reported that out of 2,220 neonatal 

deaths in 2018, approximately 100 were 

undiagnosed/un-coded in Sri Lanka5, while having 

14 confirmed deaths due to IEDs.  

 

Objectives 

The present study was done among paediatric / 

neonatology professionals in Sri Lanka to assess 

their knowledge and opinions on IEMs and to assess 

their requirement to have expanded newborn 

screening (eNBS) for such disorders.  

 
Method  

An online survey was conducted from August to 

November 2021 using a web-based anonymous self-

administered questionnaire among professionals 

that practise internal medicine as consultant 

neonatologists/paediatricians, postgraduate trainees 

in paediatrics, senior house officers and medical 

officers in paediatric units in government, private 

sector hospitals and military hospitals. Intern 
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medical officers working in paediatric setups were 

excluded. Contacts were made through personal 

contacts, social media, information available in 

telephone directories and health websites. Further, 

their assistance was requested to disseminate this 

online form among their colleagues. The online 

questionnaire consisted of 22 questions to assess the 

existing knowledge and opinion on eNBS in Sri 

Lanka.  

 

Ethical issues: Approval for the study was obtained 

from the Ethical Review Committee of the Faculty 

of Medicine, University of Ruhuna (2021 P.009). 

Information on the purpose of the survey and 

anonymity was provided, emphasizing that their 

participation was completely voluntary. 

 

Statistical analysis: The submission automatically 

generated Excel worksheets and forwarded such 

sheets directly to one of the investigators of the 

team. Raw data were stored without any information 

on identification. Data were analysed using 

Microsoft Excel 2016 and Statistical Package for the 

Social Sciences (SPSS version 23.0).   

 
Results 

From a total of 320 responses, 11 were excluded due 

to incomplete data. Hence, only 309 responses were 

taken into the analysis. Table 1 shows the basic 

demographic details of the respondents. Table 2 

shows the knowledge of the respondents about the 

expanded newborn screening (eNBS).  

 

                                        Table 1: Basic demographic details of the respondents (n=309) 

Basic demographic details Number (%) 

Affiliation 

Consultant 

Postgraduate trainee 

Medical officer 

 

129 (41.7) 

124 (40.1) 

56 (18.2) 

Speciality 

General paediatrics 

Neonatology 

Other subspecialties 

 

227 (73.4) 

31 (10.0) 

51 (16.5) 

Work experience 

2-5 years 

6-10 years 

11-20 years 

>20 years 

 

85 (27.5) 

89 (28.8) 

87 (28.1) 

48 (15.5) 

Involved with undergraduate teaching 

Yes 

No 

 

137 (44.3) 

172 (55.7) 

Involved with postgraduate teaching 

Yes 

No 

 

167 (54.0) 

142 (46.0) 

 

                Table 2: Knowledge of the respondents about the expanded newborn screening (n=309) 

Question Number (%) 

What conditions are included in the new-born screening programme in Sri Lanka? 

Congenital hypothyroidism 

Congenital heart disease 

Congenital deafness 

Congenital adrenal hyperplasia 

 

309 (100.0) 

289 (93.5) 

220 (71.2) 

101 (32.7) 

Have you heard about expanded inborn errors of metabolism screening before? 

Yes 

No 

 

250 (80.9) 

59 (19.1) 

Have you encountered children with inborn errors of metabolism in Sri Lanka? 

Yes 

No 

 

297 (96.1) 

12 (03.9) 

Do you think inborn errors of metabolism (IEM) are underdiagnosed in Sri Lanka? 

Yes 

No 

 

298 (96.5) 

11 (03.5) 

Is more education on expanded new-born screening and IEM required? 

Yes 

No 

 

305 (98.7) 

04 (01.3) 
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Four out of five respondents had heard about the 

term expanded newborns screening programme 

(eNBS); however, the majority felt that more 

awareness has to be raised on the eNBS. All the 

consultants had come across children with IEM in 

their day-to-day clinical practice and were of the 

opinion that IEMs were still underdiagnosed. 

According to this survey, the commonly 

encountered IEMs in Sri Lanka are glycogen storage 

disorder, mucopolysaccharidosis and organic 

acidaemia (Figure 1). Opinions on the eNBS are 

shown in Table 3. 

 

 

                      
 

                                  Table 3: Opinion regarding the expanded newborn screening 

Question Number (%) 

Average annual births are around 350,000 in Sri Lanka. In 2018, there were 2220 neonatal 

deaths of which 100 were undiagnosed. Further, 14 deaths were confirmed as due to 

metabolic disorders.  Do you think these numbers justify population screening? 

Yes 

No 

 

 

 

258 (83.5) 

51 (16.5) 

If answer is “Yes” when should expanded newborn screening be implemented in Sri Lanka? 

Immediately 

3 years later 

5 years later 

 

207 (66.9) 

45 (14.5) 

06 (01.9) 

Should the expanded newborn screening for IEM be voluntary or mandatory? 

Voluntary 

Mandatory 

 

197 (63.8) 

112 (36.2) 

Should the newborn screening for IEM be fully funded by the government? 

Yes 

No 

 

218 (70.6) 

91 (29.4) 

Are you willing to receive IEM screening to improve your patient care? 

Yes 

No 

 

305 (98.7) 

04 (01.3) 

Test results may not be 100% correct with possibilities of false positive and false negative 

risks. Babies with positive results are required for further investigations. Do you think 

screening is still worthwhile? 

Yes 

No 

 

 

 

299 (96.8) 

10 (03.2) 

What kind of expanded new-born screening you would suggest? 

Screening all newborns 

Screening newborns with risk factors 

 

129 (41.7) 

180 (58.3) 

IEM: inborn errors of metabolism 

 

The majority of respondents thought that the 

numbers justified population screening for IEM. 

Furthermore, the majority wanted the eNBS to be 

implemented immediately. The majority preferred it 

to be a voluntary assessment. 

Furthermore, 58% of respondents suggested 

screening newborns with risk factors. 

 

Similarly, around 88% (n=271) supported the 

screening of incurable conditions, whereas the rest 
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did not support the screening of incurable IEMs. The 

common reasons against the screening of incurable 

conditions are given in Figure 2. Economic burden 

and unnecessary intervention were mentioned as 

reasons for not screening incurable conditions 

(Figure 3).   

  

                                        
  

                                            

Discussion 

For the first time in Sri Lanka, this study explored 

the feasibility assessment of expanding newborn 

screening opportunities among the main 

stakeholders in the community. A total of 424 board-

certified paediatricians / neonatologists were 

registered at the Postgraduate Institute of Medicine, 

Sri Lanka, by 20226. In this study, we were able to 

obtain the opinions from 30% of them. Most doctors 

(83%) support this approach of introducing an 

expanded screening panel. However, in the 1960s, 

most paediatricians were unwilling to support the 

initiation of the Guthrie test to identify 

phenylketonuria (PKU)7. Concerns regarding the 

sensitivity and specificity of the test, doubts about 

the treatment outcomes and unclear natural history 

of PKU were the main reasons for the non-

acceptance of the Guthrie test7. However, with the 

development of new technologies such as tandem 

mass spectrometry (MS/MS), which has higher 

sensitivity, specificity and reliability than traditional 

assays, the eNBS has become a well-accepted public 

health intervention by many paediatricians in 

developed countries. In addition, more than 30 

disorders can be diagnosed at birth using a single 

drop of blood, resulting in higher acceptance for the 

programme8. There is a growing recognition of 

paediatricians' role in the sustainability of the eNBS 

programme too9.  

 

Although several studies have been conducted to 

assess the attitude of parents toward NBS10-13, very 

few studies have been found in the literature on the 

paediatricians' perspective on eNBS. Bansal S, et 

al14 surveyed paediatric residents' knowledge, 

attitudes and practices of NBS in the USA in 2018. 

Most residents felt that NBS is valuable, and 

paediatricians play a crucial role in the NBS process. 

However, only 62% were comfortable with 

counselling the families with abnormal screening 

results and 56% were unaware of appropriate 

follow-up14. Moreover, a study by Acharya K, et al15 

in 2005 assessed the attitude of 232 paediatricians 

about screening for cystic fibrosis, Duchenne 

muscular dystrophy, fragile X, and type 1 diabetes 

mellitus (T1DM). It was shown that >75% of 

paediatricians supported screening for the 

aforementioned conditions except for T1DM15.  

 

Whereas in the current study, respondents' attitudes 

towards individual disorders were not considered, 

the screening for IEMs was taken as a group of 

diseases. Our data indicate that a majority of 

respondents were aware of the existing congenital 

hypothyroidism and congenital heart disease 

screening offered by the Ministry of Health, Sri 

Lanka. However, the current study did not assess the 

knowledge of the follow-up protocol for positive 

screening. In contrast, the knowledge about the 

available facilities for screening congenital adrenal 

hyperplasia and glucose-6-phosphate 
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dehydrogenase deficiency was substandard. The 

likely reason would be that the government has not 

yet included these two conditions in the routine 

programme. The knowledge gap of eNBS was 

assessed by Gennaccaro M, et al16 and 14% of 

paediatricians were unaware of the eNBS, and 42% 

of them were not comfortable discussing eNBS with 

families in the USA. In our study, 19% of 

respondents had not heard about eNBS. Around 96% 

of respondents in the current study indicated that 

they had already seen/cared for patients with IEM in 

Sri Lanka during their career in paediatrics. 

 

Even though reading and reference material are 

available at their fingertips, the majority of 

respondents in the current study indicated the need 

for more education on newborn screening of IEM. 

Similarly, 54% of paediatricians in the previous 

study suggested that the knowledge of IEM is 

inadequate16. Knowledge exploration and searching 

for novel advanced techniques need to be 

incorporated into the undergraduate as well as 

postgraduate teaching and learning environment.   

 

Though the majority supported eNBS, 58% of the 

respondents felt that the programme should screen 

babies at risk for IEM. Out of 851 at-risk babies, 

31.7% were found to have positive screening test 

results, and 15.6% of babies were confirmed to have 

IEMs in a multicentre study in India17. Based on the 

majority view, Sri Lanka may consider starting a 

target group newborn screening as the first step. 

Similar types of risk group screenings, such as 

screening for retinopathy of prematurity, are 

established in Sri Lanka. Babies born <32 weeks, 

birth weight <1500g and any premature, sick baby 

are eligible for screening among premature infants18. 

The estimated number of false-positive results per 

one true positive result varies from 12 to 60 

depending on the specificity of the diagnostic panel 

and the used technology19. Therefore, the survey 

addressed this aspect, and nearly 97% of 

respondents supported eNBS despite high false-

positive rates. Though most respondents claimed 

that the eNBS should be a voluntary one, it is 

essential to conduct further studies among parents to 

assess their opinion.  

 
Conclusions 

Of the paediatric / neonatology professionals 

participating in the current study, 96% had 

encountered patients with IEMs, and they felt that 

IEMs were underdiagnosed in Sri Lanka. Whilst 

81% had heard about expanded newborn screening, 

over 58% advocated screening only at-risk babies. 

 

References 

 

1. Carpenter KH, Wiley V. Application of 

tandem mass spectrometry to biochemical 

genetics and newborn screening. Clinica 

Chimica Acta 2002; 322: 1-10. 

https://doi.org/10.1016/S00098981(02)001

35-3 

  

2. Pollitt RJ, Green A, McCabe CJ, Booth A, 

Cooper NJ, Leonard JV, et al. Neonatal 

screening for inborn errors of metabolism: 

cost, yield and outcome. Health 

Technology Assessment 1997; 1(7): 1-202.  

https://doi.org/10.3310/hta1070 

 

3. Seymour CA, Thomason MJ, Chalmers 

RA, Addison GM, Bain MD, Cockburn 

F, et al. Newborn screening for inborn 

errors of metabolism: a systematic 

review. Health Technology 

Assessment 1997; 1(11): 1-95.  

https://doi.org/10.3310/hta1110 

 

4. Waters D, Adeloye D, Woolham D, 

Wastnedge E, Patel S, Rudan I. Global 

birth prevalence and mortality from inborn 

errors of metabolism: a systematic analysis 

of the evidence. Journal of Global Health 

2018; 8(2): 021102. 

https://doi.org/10.7189/jogh.08.021102 

PMid: 30479748 PMCid: PMC6237105 

 

5. Annual Health Statistics Sri Lanka. 

Medical Statistics Unit, Ministry of Health 

and Indigenous Medical Services. 2018  

 

6. Post Graduate Institute of Medicine 

[Internet] [cited 10th June 2022] Available 

from: 

http://online.pgim.cmb.ac.lk/bocfinal/bocn

ew/ 

7. Guthrie R. The origin of newborn 

screening. Screening: Journal of the 

International Society of Neonatal 

Screening 1992; 1: 5-15. 

https://doi.org/10.1016/09256164(92)9002

5-Z 

 

8. Pourfarzam M, Zadhoush F. Newborn 

screening for inherited metabolic disorders; 

news and views. Journal of Research in 

Medical Sciences 2013; 18(9): 801. 

 

9. Newborn Screening Authoring Committee. 

Newborn screening expands: 

recommendations for paediatricians and 

medical homes—implications for the 

system. Pediatrics 2008; 121(1): 192-217.  

https://doi.org/10.1542/peds.2007-3021 

PMid: 18166575 

 



Survey on screening for inborn errors of metabolism …. Sri Lanka Journal of Child Health, 2023; 52(1): 21-26 

  

 

26 

 

10. Mak CM, Lam CW, Law CY, Siu WK, 

Kwong LL, Chan KL, et al. Parental 

attitudes on expanded newborn screening 

in Hong Kong. Public Health 2012; 

126(11): 954-9. 

https://doi.org/10.1016/j.puhe.2012.08.002 

PMid: 23148889 

 

11. Al-Sulaiman A, Kondkar AA, Saeedi MY, 

Saadallah A, Al-Odaib A, Abu-Amero KK. 

Assessment of the knowledge and attitudes 

of Saudi mothers towards newborn 

screening. BioMed Research International 

2015; 2015: 718674. 

https://doi.org/10.1155/2015/718674 

PMid: 26543864 PMCid: PMC4620516 

 

12. Paquin RS, Peay HL, Gehtland LM, Lewis 

MA, Bailey Jr DB. Parental intentions to 

enrol children in a voluntary expanded 

newborn screening program. Social 

Science and Medicine 2016; 166: 17-24. 

https://doi.org/10.1016/j.socscimed.2016.0

7.036 

PMid: 27526258 PMCid: PMC5023483 

 

13. Hayeems RZ, Miller FA, Bombard Y, 

Avard D, Carroll J, Wilson B, et al. 

Expectations and values about expanded 

newborn screening: a public engagement 

study. Health Expectations 2015; 18(3): 

419-29. 

https://doi.org/10.1111/hex.12047 

PMid: 23369110 PMCid: PMC5060787 

 

14. Bansal S, Kasturi K, Chin VL. National 

survey assessment of the United States’ 

paediatric residents’ knowledge, attitudes, 

and practices regarding newborn screening. 

International Journal of Neonatal 

Screening 2018; 5(1): 3. 

https://doi.org/10.3390/ijns5010003 

PMid: 33072963 PMCid: PMC7510233 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15. Acharya K, Ackerman PD, Ross LF. 

Paediatricians' attitudes toward expanding 

newborn screening. Pediatrics 2005; 

116(4): e476-84. 

https://doi.org/10.1542/peds.2005-0453 

PMid: 16199673 

 

16. Gennaccaro M, Waisbren SE, Marsden D. 

The knowledge gap in expanded newborn 

screening: survey results from 

paediatricians in Massachusetts. Journal of 

Inherited Metabolic Disease 2005; 28(6): 

819-24. 

https://doi.org/10.1007/s10545-005-0135-

5 

PMid: 16435173 

17. ICMR Task Force on Inherited Metabolic 

Disorders. High Risk Stratified Neonatal 

Screening. Indian Journal of Pediatrics 

2018; 85(12): 1050-4. 

https://doi.org/10.1007/s12098-017-2545-

4 

PMid: 29542068 

 

18. Guideline for screening of retinopathy of 

prematurity, General Circular No 2-

27/2014, Ministry of Health, Sri Lanka.  

 

19. Lipstein EA, Perrin JM, Waisbren SE, 

Prosser LA. Impact of false-positive 

newborn metabolic screening results on 

early health care utilization. Genetics in 

Medicine 2009; 11(10): 716-21.  

https://doi.org/10.1097/GIM.0b013e3181b

3a61e 

PMid: 19661808 PMCid: PMC2773165 

 

 

 


