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Early childhood is a sensitive developmental 
period, and it’s known that all interventions 
that will reduce developmental risks and 

increase resilience in this period have positive 
effects on health, academic skills, and economic 
productivity in adulthood.1 Currently, the 
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ABSTRACT

Background. The global spread of coronavirus disease 2019 (COVID-19) and associated policies have caused 
negative consequences at the level of children, families, and services, resulting in physical, mental, and 
developmental issues in children, as well as limited access to healthcare. We evaluated the referral numbers, 
sources, and trends of a developmental-behavioral pediatrics (DBP) department in Türkiye as a Eurasian 
country, as well as the effects of the COVID-19 pandemic on referral variables.

Methods. This retrospective cohort study examined patient referral data to the Division of Developmental 
Behavioral Pediatrics, Department of Pediatrics, Hacettepe University between the years 2014 and 2021. We 
analyzed the changes in the number of referrals over time in 3-month intervals using polynomial regression 
models. The impact of the COVID-19 pandemic on referral reasons was evaluated.

Results. Polynomial regression analyses demonstrated significant nonlinear trends in consultation volumes 
across all categories. During the pre-pandemic period, referrals showed a marked increase, reaching a peak 
around 2018 before declining. In the post-pandemic period, an initial surge in consultations was followed by a 
notable decline after 2021. Notably, referral numbers had dropped to their lowest levels during the pandemic. 
Similarly, referrals to neonatal and pediatric clinics increased sharply until 2020, after which a plateau or slight 
decrease was observed, indicating a deceleration in growth over time. Referrals for perinatal-neonatal risks 
were 1.359 (95% confidence interval: 1.269-1.456) times higher than in the pre-pandemic period, and those for 
suspected autism were 1.209 (95% confidence interval: 0.987-1.478) times higher.

Conclusions. Although it is encouraging that our referral trends have improved in the 1.5 years since the 
COVID-19 pandemic, it is thought that health service constraints caused a considerable increase in prenatal risk 
and suspicion of autism referrals following the pandemic. Improvement and innovation in healthcare systems 
to prevent the long-term detrimental impacts of periodic interruptions in healthcare on children’s development 
and behavior is needed.

Key words: coronavirus disease 2019, referral trends, developmental and behavioral pediatrics, pandemic.

678
2025
4560
67(5)

67
Original Article

September-October

678
2025
ID

VOLUME(ISSUE)
VOLUME

ARTICLE TYPE
January-February

Early View

Emel Ömercioğlu ▪ emelomercioglu@gmail.com

Received 30th Mar 2024, revised 10th Jul 2024, 22nd Oct 2024, 12th Feb 2025, 4th Apr 2025, 3rd Jul 2025,  
accepted 18th Aug 2025.

This study was previously published as a preprint on Research Square (https://www.researchsquare.com/article/rs-1744424/
v1)

Copyright © 2025 The Author(s). This is an open access article distributed under the Creative Commons Attribution License (CC BY), 
which permits unrestricted use, distribution, and reproduction in any medium or format, provided the original work is properly cited.

https://orcid.org/0000-0001-9551-9996
https://orcid.org/0000-0003-2985-6139
https://orcid.org/0000-0002-1405-9754
https://orcid.org/0000-0002-4911-9200
mailto:emelomercioglu@gmail.com
https://www.researchsquare.com/article/rs-1744424/v1
https://www.researchsquare.com/article/rs-1744424/v1
https://creativecommons.org/licenses/by/4.0/


Developmental-behavioral Pediatric Referrals During COVID-19 Pandemic

The Turkish Journal of Pediatrics ▪ September-October﻿ 2025 679

Turk J Pediatr 2025; 67(5)﻿: 678-691

effectiveness of family-centered strategies 
during developmental follow-ups is known and 
primary healthcare providers have a key role in 
this regard. Primary care providers frequently 
do have not the competence to promote early 
childhood development due to the deficiency 
of educational curricula.2,3 However, in a study 
conducted in Türkiye, most parents stated that 
developmental issues were more frequently 
addressed in primary healthcare services.4 
Time constraints, inadequate reimbursements, 
staffing shortages, and a lack of knowledge 
concerning referral alternatives for positive 
screening results are the most critical problems 
that pediatricians experience when completing 
developmental screening and building a referral 
chain for early intervention.5,6 All of these 
situations demonstrate the need for regulations 
in health systems, and it is emphasized that 
cooperation between all sectors, not just health 
and education, is required to improve early 
childhood development globally.3 

Developmental behavioral problems affect 
approximately 15% of children in high-
income countries (HICs), and this rate is 
expected to be higher in low-middle-income 
countries (LMICs).7 Pediatricians are crucial 
in preventing, identifying, and properly 
referring these conditions. Friedman, who 
used the definition “behavioral pediatrics” 
for the first time, asserted in 1975 that this 
field encompassed prevention, advocacy, 
delivering integrative healthcare, and clinical 
administration in addition to dealing with 
psychological, social, and learning problems. 
The need for a subspecialty with a central role 
in these fields was emphasized among pediatric 
departments.8,9 The American Board of Medical 
Specialties accepted the developmental-
behavioral pediatrics (DBP) sub-specialty in 
1999, despite long-standing conflict concerning 
department task definitions, particularly 
between representatives of psychiatry, 
neurology, and developmental and behavioral 
pediatric divisions.9 Developmental-behavioral 
pediatrics has been accepted as a subspecialty 
in Türkiye over the last decade and efforts to 

improve the maturation of the department are 
currently ongoing. There are comprehensive 
studies evaluating the workforce and referral 
volumes of the department, as well as 
revealing its competition with other pediatric 
subspecialties in HIC where developmental 
pediatrics has existed for years.7,10,11 In countries 
where DBP has newly been established, 
comparable research is currently limited.12 In 
Türkiye, as in the rest of the world, almost all 
developmental pediatricians work in academic 
medical centers, which are tertiary-level 
health institutions.11 These institutions are 
unique facilities for training and supporting 
pediatric residents in all patient visits, not just 
throughout their rotation, and for establishing 
collaborations with other disciplines.13 

Since 2020, the COVID-19 pandemic has affected 
the entire world, and data on the long-term 
effects of such outbreak periods, particularly 
on the growth and development of children, are 
limited.14 In addition, the stress caused by the 
isolation; school closures; disrupted social lives; 
decreased physical activity; changes in daily 
routines, sleeping habits, and diet; exposure to 
home discord; and longer screen use, all had an 
impact on children’s and adolescents’ physical 
and mental health.15 It has been demonstrated 
that changes in the economic, psychosocial, and 
educational environments since the pandemic 
has caused declines in children’s cognitive 
functions and performance, as well as negative 
effects on mental health.16,17 COVID-19, 
which is predicted to have devastating effects 
on early childhood development, caught 
countries off guard, disrupting their healthcare 
infrastructure. The public’s access to health 
services has been restricted as a result of both 
government’s closure measures and policies 
aimed at reducing population movement, as 
well as the resulting economic challenges. 
Concerns about the potential of COVID-19 
infection have also exacerbated the problem.18 
Reports of a decline in childhood vaccines led 
us to believe that access to primary healthcare 
has diminished, interrupting the follow-up 
of healthy children and pregnant women.19-21 
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Access to health and support services, including 
early intervention, has grown more limited for 
at-risk children who are socioeconomically, 
culturally, and geographically disadvantaged 
and have developmental issues.22,23 High-Risk 
Infant Follow-Up (HRIF) programs in the 
United States of America (USA) highlight the 
importance of monitoring the effectiveness of 
clinical services on neonatal outcomes that were 
interrupted during the pandemic.24 Pediatric 
emergency applications decreased by about 
half during the pandemic, whereas child mental 
health applications increased.25,26 It is critical to 
investigate changes in clinical service capacity, 
patient volume, and reasons for hospital 
admissions during the pandemic, a period 
marked by uncertainty. Examining referrals to 
child health professionals for developmental 
and behavioral issues allows policymakers to 
develop long-term strategies through a better 
understanding of the consequences of this 
process.

This study aimed to investigate the referral 
volume, sources, and trends of a DBP 
department, as well as the factors influencing 
these trends, in one of the largest academic 
centers in Türkiye, a country where DBP has 
been established. Additionally, we hypothesized 
that the COVID-19 pandemic’s devastating 
effect on early childhood development would 
significantly increase department referral 
trends.

Materials and Methods

The Turkish Ministry of Health formally 
established DBP as a subspecialty of pediatrics 
in 2011. The Division of DBP was established in 
2013 at Hacettepe University. The department 
provides services to families and children based 
on family-centered strategies. The primary 
patient group is children aged between 0 and 
6 years who have developmental risks and 
delays. Patients who present directly or through 
referrals from family physicians and pediatric 
departments are evaluated on an average of 2 
months. Since its establishment, the division 

has had a 1-month rotation in DBP for pediatric 
residents, and a 3-year fellowship training in 
the subspecialty.

Referral data for the Division of DBP, 
Department of Pediatrics, Hacettepe University 
between May 1st, 2014, and October 21st, 2021, 
were used in this retrospective cohort study. 
Approximately 8 years of patient referral data, 
including the pandemic period, were analyzed. 
Referral resources were classified as general 
pediatrics, pediatric subspecialties, and non-
pediatric departments. Self-referrals were not 
included in the study, that is, these numbers 
only represent referrals from other specialists. 
Pediatric departmental referrals with fewer than 
20 total referrals were classified as ‘other’. Due 
to the low number of referrals, pediatric surgery, 
orthopedics, neurosurgery, cardiovascular 
surgery, and urology departments were 
combined under ‘pediatric surgery branches’. 
The main reasons for referrals were categorized 
collaboratively by the researchers after 
reviewing the content and considering the 
potential referral reasons identified by the 
American Academy of Pediatrics (AAP) for the 
DBP; incomplete or inappropriate referrals were 
not considered.27 Changes in referral sources 
and reasons were initially investigated on an 
annual basis, followed by a review of the trend 
of change over time since 2019, both before 
and after the COVID-19 pandemic. Informed 
consent from the families was not obtained 
since this study was retrospective in design. 
The Ethics Committee of Hacettepe University 
approved this study (GO 21/1261).

Statistical analyses

The age and sex of children referred to 
the Division of Developmental Behavioral 
Pediatrics, Department of Pediatrics, Hacettepe 
University, as well as the quantity and 
distribution of referrals, were analyzed using 
descriptive statistics. To model the temporal 
trend in the number of consultations, a second-
degree (quadratic) polynomial regression 
model was applied, as the dependent variable 
was continuous. Both the linear and quadratic 
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terms of the year variable were included as 
independent predictors. The overall significance 
of the model was tested using the F-test, and the 
statistical significance of individual coefficients 
was assessed based on p-values. To evaluate 
model fit, performance metrics such as Mean 
Absolute Error (MAE), Root Mean Square Error 
(RMSE), Akaike Information Criterion (AIC), 
and Bayesian Information Criterion (BIC) were 
calculated. In addition, graphical comparisons 
between observed and predicted values were 
conducted to assess the model’s predictive 
accuracy.

We analyzed the changes in the number of 
referrals over time for the general pediatric 
outpatient clinic, neonatology, pediatric 
genetics, and pediatric metabolism departments 
that request the most referrals, in 3-month 
periods between 2014 and 2021. The effect 
of COVID-19 on perinatal risk and autism 
spectrum disorder (ASD) risk was calculated 
with 95% confidence relative risk. Polynomial 
regression analysis was conducted using the 
lm function from the base stats package in R, 
with both linear and quadratic terms of the 
year variable included in the model.28,29 The 
“ggplot2” package were used to plot polynomial 
regression curves.30 A p-value of less than 0.05 
was considered significant. 

Results

After excluding self-referrals, over 
approximately 8 years, 8412 children were 
referred to the Division of DBP, Department of 
Pediatrics, Hacettepe University. 59.5% were 
males and 40.5% were females. The median age 
was 18 months. 

The departments that requested the most 
referrals were the general pediatric outpatient 
clinic (31.0%), neonatology (28.2%), pediatric 
metabolism (9.8%), and pediatric genetics (9.8%), 
respectively (Table I). Child and adolescent 
psychiatry (3.9%) and otolaryngology (3.0%) 
had the most referrals among non-pediatric 
departments. Other pediatric subspecialties, 

pediatric surgical branches, and non-
pediatric departments all had referral rates 
of less than 3%. Patients were referred to the 
Division of DBP, Department of Pediatrics, 
Hacettepe University due to perinatal and 
neonatal risks (33.5%), speech delay (15.7%), 
a likelihood of developmental delays (14.1%), 
and developmental evaluation of patients 
with metabolic disorders (7.0%), respectively. 
The distribution of reasons for the children’s 
referrals during the study period is shown in 
Table II.

Between 2014 and 2021, the number of referrals 
grew each year, the number of referrals 
increased from 302 in 2014 to 1394 in 2021. Even 

Table I. Numbers of referrals to the department of 
developmental and behavioural pediatrics from 
other departments between 2014 and 2021 (N=8412).

n (%)
General pediatric outpatient clinic 2608 (31.0)
Neonatology 2373 (28.2)
Pediatric metabolism 827 (9.8)
Pediatric genetics 824 (9.8)
Child and adolescent psychiatry 329 (3.9)
Otorhinolaryngology 256 (3.0)
Pediatric neurology 190 (2.3)
Pediatric allergy 168 (2.0)
Pediatric gastroenterology 149 (1.8)
Pediatric endocrinology 100 (1.2)
Pediatric pulmonology 98 (1.2)
Pediatric cardiology 82 (1.0)
Pediatric hematology and oncology 69 (0.8)
Pediatric immunology 66 (0.8)
Plastic and reconstructive surgery 60 (0.7)
Pediatric infectious diseases 57 (0.7)
Other surgery clinics* 54 (0.6)
Pediatric emergency 40 (0.5)
Other non-surgical clinics** 35 (0.4)
Ophthalmology 27 (0.3)
Total 8412 (100.0)
*Pediatric surgery, orthopedics, neurosurgery, 
cardiovascular surgery, and urology
**Pediatric nephrology, rheumatology, intensive care, 
physical medicine and rehabilitation
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though the referrals from the last two months 
were not considered, the highest number of 
referrals was reached in 2021. The number of 
referrals reduced after the COVID-19 pandemic 
began in 2020. Comparing the number of 
referrals over the last 3 years, Fig. 1 shows 

that there was a considerable drop in referrals 
during the 3-month lockdown period following 
March 2020, the start of the outbreak and then 
began to rise. 

In the pre-pandemic period, the polynomial 
regression model revealed that both the 
linear (β = 37.03, p < 0.001) and quadratic 
(β = –0.95, p < 0.001) year terms were statistically 
significant. These results indicate a strong initial 
increase in consultation numbers, followed by 
a deceleration in growth and a shift toward 
decline around 2018. The model demonstrated 
excellent explanatory power, accounting for 
81.0% of the variance (R2 = 0.810; Adjusted 
R2 = 0.792) with strong overall significance 
(F = 46.8, p < 0.001). Additional performance 
metrics included MAE = 40.77, RMSE = 48.12, 
AIC = 272.63, and BIC = 277.51 (Supplementary 
Table S1). As visualized in Fig. 2a, the number 
of referrals showed a consistent increase from 
2014 to around 2018–2019, followed by a slight 
decline toward 2020. This quadratic pattern 
suggests a possible plateau or saturation effect 
in referral numbers shortly before the onset of 
the pandemic. 

In the post-pandemic period, the polynomial 
regression model revealed that both the linear 
(β = 199.29, p = 0.02) and quadratic (β = –18.59, 

Table II. Referral reasons (2014 to 2021).
Reasons n (%)
Infants and children at risk due to 
perinatal and neonatal history

2820 (33.5)

Speech delay 1319 (15.7)
Children at risk of developmental 
delays

1182 (14.1)

Developmental evaluation of patients 
with metabolic disease

589 (7.0)

Feeding difficulties 542 (6.4)
Developmental evaluation of patients 
with a genetic syndrome

535 (6.4)

Global developmental delay 445 (5.3)
Autism diagnosis or suspicion 425 (5.1)
Behavioral problems 240 (2.9)
Motor development delays 181 (2.2)
Sleep problems 75 (0.9)
Problems with toilet habits 46 (0.5)
Children considered as being gifted 13 (0.2)
Total 8412 (100.0)

Fig. 1. Monthly Distribution of children referred between the years 2019-2021 (before, during and after the 
COVID-19 pandemic).

https://turkjpediatr.org/article/view/4560#supplementary-materials
https://turkjpediatr.org/article/view/4560#supplementary-materials
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p = 0.03) year terms were statistically significant. 
These results indicate a sharp initial increase 
in consultation numbers, followed by a loss 
of momentum and a downturn beginning 
after 2021. The model demonstrated good 
explanatory power, accounting for 75.7% of the 
variance (R2 = 0.757; Adjusted R2 = 0.659) with 
overall significance (F = 7.77, p = 0.029). Model 

performance metrics included MAE = 48.55, 
RMSE = 63.76, AIC = 97.19, and BIC = 97.50 
(Supplementary Table S2). As illustrated in 
Fig. 2b, the number of referrals increased sharply 
from early 2020 through 2021, reaching a peak 
in mid-2021. However, a noticeable decline 
followed, suggesting a non-linear recovery 
pattern. This may reflect healthcare system 

Fig. 2. Quadratic polynomial regression models for total referral trends to the Hacettepe University Division 
of Developmental Behavioral Pediatrics over three-month intervals, a) before the pandemic (2014-2020) and b) 
after the pandemic (2020-2021).

https://turkjpediatr.org/article/view/4560#supplementary-materials
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adaptations and fluctuations in patient behavior 
during the later phases of the pandemic.

The polynomial regression model for pediatric 
outpatient clinic referrals indicated that both 
the linear (β = 8.18, p = 0.004) and quadratic 
(β = –0.16, p = 0.044) year terms were statistically 

significant. These results suggest a curvilinear 
trend characterized by an initial increase in 
consultation numbers that gradually slowed 
and leveled off over time. The model explained 
47.5% of the variance (R2= 0.475; Adjusted R2 = 
0.439) and was overall statistically significant 
(F = 13.1, p < 0.001). Model performance metrics 

Fig. 3. Quadratic polynomial regression models for referrals to the Hacettepe University Division of 
Developmental Behavioral Pediatrics over three-month intervals between 2014 and 2021, a) from the pediatric 
outpatient clinic, and b) from the neonatology clinic.
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were MAE = 24.28, RMSE = 31.09, AIC = 318.77, 
and BIC = 324.63 (Supplementary Table S3). As 
illustrated in Fig. 3a, the number of pediatric 
referrals increased steadily between 2014 
and approximately 2020, reaching a plateau, 
followed by a slight decline towards 2021. This 
non-linear trend may reflect the combined 
influence of service expansion during the earlier 
years and pandemic-related disruptions in later 
years.

The polynomial regression model for 
neonatology outpatient clinic referrals 
demonstrated that all year-related terms were 
statistically significant: the intercept (β = –43.65, 
p = 0.018), linear term (β = 12.71, p < 0.001), 
and quadratic term (β = –0.26, p = 0.001). These 
findings indicate a clear initial increase in 
referrals, followed by a gradual deceleration 
and eventual decline, suggesting a non-linear 
trajectory. The model explained 69.0% of the 
variance (R2 = 0.690; Adjusted R2 = 0.669) and 
was overall statistically significant (F = 32.26, 
p < 0.001). Model performance indices supported 
this fit, with MAE = 22.10, RMSE = 29.74, 
AIC = 314.92, and BIC = 320.79 (Supplementary 
Table S4). As visualized in Fig. 3b, referral rates 
exhibited a steady upward trajectory from 2014 
through 2020, followed by a modest decline in 
2021. The significant quadratic effect suggests a 
nonlinear shift in referral patterns, potentially 
attributable to systemic changes in neonatal 
care provision or the indirect effects of the 
COVID-19 pandemic.

The relative risk was analyzed to evaluate 
the change in referral reasons from before the 
COVID-19 outbreak. Following the pandemic, 
the number of referrals for infants and children 
at risk due to perinatal and neonatal history 
was 1.359 (95% confidence interval: 1.269-
1.456) times higher than before the pandemic. 
Furthermore, the number of children referred 
with a diagnosis or suspicion of autism was 
1.209 (95% confidence interval: 0.987-1.478) 
times higher after the pandemic. 

Discussion

This study reveals the referral trends of the 
DBP sub-specialty, which provides training, 
research, and service within one of the largest 
and best-equipped academic institutions 
in Türkiye. Furthermore, the study had to 
include the COVID-19 pandemic periods to 
evaluate the possible effects of the pandemic 
on developmental and behavioral issues, 
particularly in developing countries.

DBP training and services persisted in a few 
centers, one of which was an academic facility, 
throughout the period when referrals to the DBP, 
Department of Pediatrics, Hacettepe University 
were examined between 2014 and 2021. In 
Türkiye, a similar two-center study reported 
an annual 1.18-fold increase (95% confidence 
interval: 1.09-1.28) in DBP referrals between 2010 
and 2017.12 The number of referrals increased 
rapidly in the pre-pandemic period, peaked 
in 2018, and declined toward 2020, reaching a 
low point during the pandemic. Following an 
initial post-pandemic surge, a marked decline 
was observed after mid-2021, indicating an 
early recovery that later lost momentum. These 
trends likely reflect the expansion and eventual 
saturation of the division’s services and 
workforce over time. Additionally, given that 
the number of referrals in longitudinal studies 
evaluating the DBP workforce trend in HICs 
has mostly remained constant in recent years, 
it is clear that the demand for DBP training 
programs, research, and services will continue 
to grow in countries where DBP’s have recently 
been established.10,11

A significant upward trend was observed in 
pediatric outpatient clinic referrals from 2014 
to 2020, followed by a slight decline in 2021. 
This pattern suggests that the rapid increase 
in referrals may have reached a plateau. In a 
comprehensive study conducted in the USA, 
pediatric generalists were responsible for the 
majority of referrals to the DBP for both time 
points.10 This improvement in awareness is quite 

https://turkjpediatr.org/article/view/4560#supplementary-materials
https://turkjpediatr.org/article/view/4560#supplementary-materials
https://turkjpediatr.org/article/view/4560#supplementary-materials
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encouraging, given the critical requirement of 
a developmental perspective in pediatrics and 
the lack of knowledge of pediatric residents on 
psychological and developmental issues.5,27,31 
We believe that time and rotation training 
was the most effective factors in this trend in 
referrals. As a result, the establishment of DBPs 
in developing countries, the increase in the 
number of training and service institutions, and 
subsequently, the support and collaboration 
of DBP specialists with young pediatricians 
throughout their residency training in chronic/
inpatient follow-ups, as well as DBP rotations, 
allows them to improve their necessary 
knowledge and skills about developmental 
issues before serving in primary care.13 

The model for neonatal outpatient referrals 
demonstrated a sharp upward trend beginning 
in 2016, which plateaued and showed a slight 
decline after 2020, indicating a deceleration and 
eventual reversal in referral growth. Likewise, 
referrals from the neonatology department 
and perinatal risk-related referrals ranked first 
in a multicenter study analyzing referrals to 
DBP outpatient clinics in Türkiye.32 In HICs, 
the number of neonatal follow-up referrals is 
relatively low.5,10 This condition in developing 
countries is likely to be attributed to an increase 
in high- risk babies, caused by the inability to 
entirely remove maternal social, environmental, 
and biological risk factors, as well as improved 
neonatal survival and limited health services 
in rural regions.33,34 There is a definite need for 
policies that will improve mother and newborn 
health as well as health services. Furthermore, 
the high and growing awareness of the 
neonatal department, which serves a growing 
population of high-risk infant patients, is of 
utmost importance. The most common reasons 
for referral, after perinatal issues, were children 
with speech delays and developmental delay 
risk. A longitudinal study of pediatricians’ 
developmental screening and referral trends 
in the USA reported that most referrals to a 
developmental or medical specialist were due 
to developmental delays in milestones and 
global developmental delays.5

DBP is a subspecialty that addresses the 
possible causes of complicated developmental 
and behavioral issues among children and uses 
system-based practices and neurodevelopmental 
approaches to achieve optimal developmental 
outcomes. Neurologists, child psychiatrists, 
DBP professionals, and physical medicine and 
rehabilitation specialists frequently collaborate 
in the care of children with behavioral, 
developmental, and learning difficulties, which 
have become much more common worldwide.27 
The multidisciplinary nature of DBP education 
and practice is essential. Unfortunately, since 
the establishment of DBP, specialists working 
in this discipline have remarked that they face 
competition with other pediatric subspecialists 
and practice constraints due to a lack of 
clinical support from other professionals.7,10,11 
According to research, pediatric subspecialists 
screen and refer children and their families for 
psychological concerns at an extremely low rate.31 
However, it is well-known that the majority of 
children followed in these subspecialties have 
chronic medical conditions and are at high risk 
for developmental and behavioral problems, 
and family-level psychosocial stressors.35 Most 
pediatric subspecialties, as well as child and 
adolescent psychiatry, had referral rates of 
less than 5% in this study. It is well-known 
that collaboration practices between various 
disciplines and professions are linked with 
improved health outcomes, accordingly, we 
need appropriate strategies to reduce potential 
competition, recognize DBP’s education, service, 
advocacy, and research roles in pediatrics, and 
ensure effective collaborations.36,37 Given that 
the majority of DBP specialists in countries 
where the division was newly established are 
university-based, improved awareness and 
collaboration of other pediatric subspecialties in 
these institutions will eventually have a positive 
influence on primary care services.

The policies associated with the global 
COVID-19 pandemic caused negative 
implications at the level of children, families, 
and services, leading to physical, mental, and 
developmental issues in children, increased 
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parental anxieties and household stress, and 
restricted access to healthcare.22 The pandemic 
has resulted in a decline in vaccine orders 
and vaccination admissions, according to 
reports from the Centers for Disease Control 
and Prevention (CDC).19 Diminished vaccine 
administrations and, as a consequence, 
interruptions in well-child follow-up could 
preclude the diagnosis of developmental delays 
and referral to early intervention programs 
for children, who are the most vulnerable to 
the pandemic’s devastating effects.38 These 
potential morbidities in children are likely to 
occur more frequently in developing countries, 
where healthcare restrictions and economic 
challenges are more severe. In this study, the 
number of referrals steadily increased after 
2014, reaching its peak in 2018, followed by a 
plateau and subsequent decline. Following 
a sharp drop to its lowest levels during the 
pandemic, referral numbers began to rise again 
in the post-pandemic period. This demonstrates 
that the pandemic’s detrimental effects on 
access to healthcare are being mitigated. 
Furthermore, as compared with the pre-
pandemic period, the increase in referrals due 
to perinatal risk was a remarkable finding in 
our research. As shown by studies, pregnant 
women are minimizing their pregnancy follow-
up checkups because of concerns about the 
danger of COVID-19 infection39, and they are 
experiencing significant mental health issues, 
particularly depression and anxiety symptoms, 
as a result of pandemic-related conditions.40 
Additionally, access to healthcare may have 
negatively affected maternal, fetal, and neonatal 
health22,41, increasing the number of high-risk 
babies and the requirement for follow-up. 
According to comprehensive studies, there 
would be a significant increase in maternal and 
child deaths in LMICs if the deterioration in 
healthcare during the pandemic is not resolved 
and the health system’s sustainability is not 
preserved.18 

ASD is a biologically based 
neurodevelopmental disorder with an 
increasing frequency, characterized by 

persistent deficits in social communication 
and social interaction. In the USA, ASD was 
diagnosed in one in every 59 children in 2018.42 
Identification of this increasingly prevalent 
disorder, as well as enrolment of children in 
early intervention services, improves outcomes 
and reduces long-term costs for families and 
governments.43,44 Even though the necessity 
of face-to-face field evaluations in the autism 
diagnostic process is well known, the barriers 
and solutions in autism examinations during 
the outbreak are being challenged all over the 
world.45,46 Telehealth has recently been adopted 
for DBP monitoring, mainly in HICs.47,48 Clinic 
access for children with suspected or diagnosed 
autism may be further prolonged in Türkiye 
where healthcare interruptions and social 
inequalities are more severe and telehealth 
services cannot be structured. The accumulation 
of children who cannot receive health services 
due to these disadvantages may be the cause 
of the 1.209-fold increase in referrals requested 
from our department with the suspicion of 
autism after the pandemic. Children lost 
opportunities for social interaction with their 
peers as a result of social distancing measures 
within their daily life during the pandemic 
period, and their social skills regressed. 
Parent-child interactions were also damaged 
by the chaotic home environment caused by 
school closures, parental jobs lost, economic 
challenges, or the requirement of working from 
home.38,49,50 Furthermore, during the pandemic, 
children’s screen time increased.51,52 Significant 
longitudinal research has indicated that screen 
time in 1-year-olds is associated with ASD and 
autism-like symptoms.53,54 All of these potential 
consequences could have resulted in an increase 
in DBP referrals for suspected autism. It will 
take time to determine the potential impact of 
the COVID-19 outbreak on the prevalence of 
autism and our study’s findings draw attention 
to this emerging topic.

One of the study’s strengths is that our center 
is one of the three major academic institutions 
providing residency training and family-
centered services in the field of DBP in Türkiye 
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and it analyses patient referrals over an 8-year 
period. The changes in the numbers and 
reasons for referrals, as well as the departments 
that request them, over time, indicate that 
developing strategies and collaborations for 
both our department and countries where 
DBP will be re-established is recommended. 
Another strength of our study is that it is the 
first to evaluate DBP referrals during the 
COVID-19 pandemic, demonstrating the 
pandemic’s potential deleterious impacts on 
early childhood, including at-risk children. 
The fact that it was a single-center study can 
be considered a limitation, despite the fact 
that it was conducted in one of the rare and 
comprehensive academic centers where a DBP 
clinic is located. One further limitation of the 
study is the lack of data on the crucial final 
diagnosis. Additional research on diagnostic 
processes or delays in diagnosis in DBP clinics 
could contribute to the body of literature.

We believe that time and assistant rotations 
were the most critical factors in the significant 
increase in referrals following the establishment 
of the DBP department. It is possible that 
the services and training we provide are in 
response to a lack of knowledge and support 
in pediatric practice regarding developmental 
difficulties. This should be encouraging to 
countries where DBPs will be established. 
To effectively meet awareness and referral 
increases, interdisciplinary collaborations 
should be established and practices that will 
improve productivity should be planned, 
given the limited DBP workforce in countries 
where the division has newly been established. 
Although it is encouraging that our referral 
trends have improved in the 1.5 years since the 
COVID-19 pandemic, health service constraints 
may have caused a considerable increase in 
prenatal risk and suspicion of autism referrals 
to our department following the pandemic. 
Identifying the pandemic’s indirect effects 
is critical for policymakers. Governments in 
developing countries should improve their 
healthcare systems to prevent the long-term 

detrimental impacts of periodic interruptions 
in healthcare on children’s development and 
behavior.
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