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Abstract

Objectives
The global spread of COVID-19 and associated policies have caused negative factors 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 Turkey as a Eurasian country, as well as the
effects of the COVID-19 pandemic on referral variables.

Methods
This longitudinal observational research examined patient referral data to Hacettepe University
Developmental-Behavioral Pediatrics Department (HUDPD) between 2014 and 2021. We analyzed the
changes in the number of referrals over time in 3-month intervals using negative binomial regression
models (NBR). The impact of the COVID-19 pandemic on referral reasons was evaluated.

Results
The overall number of referrals increased by 1.040-fold [95% con�dence interval (CI) 1.015–1.067] per
year. There was a 1.070 (95% CI: 1.033–1.110)-fold increase per year before the pandemic, and a 1.077
(95% CI: 0.933–1.24)-fold increase afterward. Referrals for perinatal-neonatal risks were 1.359 (95% CI:
1.269–1.456) times higher than in the pre-pandemic period, and those for suspected autism were 1.209
(95% CI: 0.987–1.478) times higher.

Conclusion
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.

Introduction
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, primary healthcare providers have a key role during
developmental follow-ups but they frequently do have not the competence to promote early childhood
development due to the de�ciency of educational curricula [2]. However, most of the parents stated that
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developmental issues were more frequently addressed during primary healthcare services than by
pediatricians [3]. Time constraints, inadequate reimbursements, sta�ng shortages, and a lack of
knowledge concerning are the most critical problems that pediatricians experience when completing
developmental screenings [4]. All of these demonstrate the need for regulations in health systems, and it’s
emphasized that cooperation between health, education, and �nancial sectors is required to improve early
childhood development globally.

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) [5]. Pediatricians are
crucial in preventing, identifying, and properly referring these conditions. The American Board of Medical
Specialties accepted the developmental-behavioral pediatrics (DBP) sub-specialty in 1999, despite long-
standing con�ict concerning department task de�nitions, particularly between representatives of
psychiatry, neurology, and developmental and behavioral pediatric divisions [6]. There are comprehensive
studies evaluating the workforce and referral volumes of the department, as well as revealing its
competition with other pediatric subspecialties in HICs [5, 7, 8]. In countries where DBP was newly
established, comparable research is currently limited [9]. Almost all developmental pediatricians work in
academic medical centers as in Turkey, and these institutions are unique facilities for training and
supporting pediatric residents in all patient visits, and for establishing collaborations with other
disciplines [8, 10].

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. COVID-19,
which is predicted to have devastating effects on early childhood development, caught countries off
guard, upsetting 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 [11]. 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 [12, 13]. High-Risk Infant Follow-Up (HRIF)
programs highlight the importance of monitoring the effectiveness of clinical services, which have been
interrupted during the pandemic, on neonatal outcomes [14]. Pediatric emergency applications decreased
by about half during the pandemic, whereas child mental health applications increased [12]. It is critical
to investigate changes in a clinical service capacity, patient referrals, and reasons for hospital admissions
throughout the pandemic period, which is full of 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, reasons and trends of the DBP department,
including the COVID-19 pandemic process as well as the factors in�uencing these trends, in one of
Turkey's largest academic centers, which is one of the countries where DBP has been established.

Methods
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The Department of DBP was established in 2013 at Hacettepe University Medical Faculty Hospital. All
pediatric subspecialties, as well as child and adolescent psychiatry, otolaryngology, language-speech unit,
physical medicine and rehabilitation are addressed at Hacettepe University İhsan Doğramacı Children's
Hospital, which has an annual capacity of 250,000 pediatric outpatient admissions. 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.

Referral data for Hacettepe University Developmental-Behavioral Pediatrics Division (HUDPD) between
May 1st, 2014, and October 21st, 2021, were used in this longitudinal observational study. The
researchers entered the patients' referral dates, ages, sexes, and referral sources into the database.
Referral resources were classi�ed 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. The main reasons for referrals were grouped with the researchers' collaborative
decisions after reviewing the content and taking into account the American Academy of Pediatrics (AAP)-
identi�ed potential reasons for referrals to the DBP [15]. 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. This study was approved by the Ethics Committee
of Hacettepe University Faculty of Medicine (GO 21/1261).

Statistical analysis
The age and sex of children referred to HUDPD, as well as the quantity and distribution of referrals, were
analyzed using descriptive statistics. Negative binomial regression (NBR) analyses were performed to
determine whether there was a statistically signi�cant increase in the number of referrals over time. The
NBR model was selected over Poisson regression because the overdispersion parameters for each model
were statistically signi�cant. 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, using NBR models. The effect of
COVID-19 on perinatal risk and autism spectrum disorder risk was calculated with 95% con�dence
relative risk. The statistical analyses were performed using R 4.1.2 with the MASS package’s glm.nb
function.

Results
After excluding self-referrals, over approximately 8 years, 8412 children were referred to HUDPD. There
were 59.5% boys and 40.5% girls among the children, and the median age was 18 months. The
departments that requested the most referrals were the general pediatric outpatient clinic (31.0%),
neonatology (28.2%), metabolism (9.8%), and 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 HUDPD due to perinatal and neonatal risks (33.5%),
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speech delay (15.7%), a likelihood of developmental delays (14.1%), and developmental evaluation of
patients with metabolic disorders (7.0%), respectively (Table II).

Between 2014 and 2021, the number of referrals increased from 302 in 2014 to 1394 in 2021. Even
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. NBR analysis was used to examine the trend in the number of referrals from 2014 to 2021,
and the increase in annual referrals was statistically signi�cant (Fig. 2). The overall number of referrals
increased by 1.040-fold [95% con�dence interval (CI): 1.015–1.067] per year in comparison with the
previous year. The same analysis was performed for the periods before and after March 2020, when the
COVID-19 cases �rst appeared in our country, and there was a 1.070 (95% CI: 1.033–1.110)-fold increase
per year before the pandemic, and 1.077 (95% CI: 0.933–1.24)-fold increase afterward.

The annual increase in the number of referrals for the pediatric outpatient clinic (Fig. 3a) and
neonatology (Fig. 3b) departments, which had the highest referral volumes, was statistically signi�cant,
according to the NBR model. Referrals to the pediatric outpatient clinic increased by 1.047 fold (95% CI:
1.019–1.076) year on year, and neonatology increased by 1.125 fold (95% CI: 1.053–1.201).

Following the pandemic, the number of referrals for infants and children at risk due to perinatal and
neonatal history was 1.359 (95% CI: 1.269–1.456) times higher than before the pandemic. Furthermore, it
was encountered that the number of children referred with a diagnosis or suspicion of autism was 1.209
(95% CI: 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 Turkey's largest and best-equipped academic institutions. 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 HUDPD were examined between 2014 and 2021. In Turkey, a similar two-
center study reported an annual 1.18-fold increase (95% CI: 1.09–1.28) in DBP referrals between 2010
and 2017 [9]. Even though it was established as the third DBP center in the years that followed, annual
referrals to HUDPD increased by 1.040-fold (95% CI: 1.015–1.067), indicating a signi�cant expansion of
division recognition and workforce. 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’s clear that
the demand for DBP training programs, research, and services continues to grow in countries where DBP
was recently established [7, 8].
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The general pediatric outpatient clinic, which requests the most referrals from our division, has shown a
signi�cant increase in annual referrals. In a comprehensive study conducted in the United States of
America (USA), pediatric generalists were responsible for the majority of referrals to the DBP for both time
points [7]. This improvement in awareness is quite encouraging, given the critical requirement of a
developmental perspective in pediatrics and the lack of knowledge of pediatric residents on
psychological and developmental issues [4, 15, 16]. 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 [10].

The neonatology department was one of the most frequent referral sources, with perinatal risks
remaining a common reason for referral and this �ndings were consistent with other studies in Turkey
[17]. In HICs, the number of neonatal follow-up referrals is relatively low [7]. This condition in developing
countries is likely to be attributed to an increase in risky babies caused by the inability to entirely remove
maternal social, environmental, and biologic risk factors, as well as improved neonatal survival and a
lack of health services in rural regions [18, 19]. There is a de�nite need for policies that will improve
mother and newborn health as well as health services. 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 [4].

Neurologists, child psychiatrists and DBP professionals frequently collaborate in the care of children with
behavioral, developmental, and learning di�culties, which have become much more common worldwide
[15]. 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 [5, 7, 8]. According to research, pediatric subspecialists screen and refer children and their
families for psychological concerns at an extremely low rate [16]. However, it’s 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 [20]. Most pediatric
subspecialties, as well as child and adolescent psychiatry, had referral rates of less than 5% in this study.
It’s 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 [21]. 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 in�uence on primary care services.
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The policies associated with the global COVID-19 pandemic caused negative factors at the level of
children, families, and services, led to physical, mental, and developmental issues in children, increased
parental anxieties and household stress, and restricted access to healthcare [12]. 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) [22]. Diminished vaccine administrations and, 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
[23]. 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, there was a
signi�cant decrease in the number of referrals after March 2020; however, by October 2021, the number
of referrals had recovered to its prior trend. 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 �nding 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 infection [24], and they are feeling signi�cant psychological symptoms, particularly
depression and anxiety symptoms, as a result of pandemic-related conditions [25]. Additionally, access to
healthcare may have negatively affected maternal, fetal, and neonatal health [12, 26], increasing the
number of risky babies and the requirement for follow-up.

Identifying Autism Spectrum Disorder (ASD), an increasingly prevalent disorder worldwide, and enrolling
children in early intervention services improves outcomes and reduces long-term costs for families and
governments [27]. Even though the necessity of face-to-face �eld 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 [28]. Clinic access for children with suspected or diagnosed autism may be
further prolonged in developimg countries 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 HUDPD with the suspicion of autism after the pandemic. Children have lost opportunities
for social interaction with their peers during the pandemic, and their social skills have 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 [23]. Furthermore,
during the pandemic, children's screen time has increased [29]. Signi�cant longitudinal research has
indicated that long screen time is associated with ASD and autism-like symptoms [30]. All of these
potential consequences could have resulted in an increase in DBP referrals for suspected autism. The
potential impact of the COVID-19 outbreak on the prevalence of autism, a current health issue, will take
time to determine, and our study's �ndings draw attention to this topic.

One of the study's strengths is that HUDPD is one of the three major academic institutions providing
residency training and family-centered services in the �eld of DBP in Turkey 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
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our department and countries where DBP will be re-established is recommended. Another strength of our
study is that it is the �rst to evaluate DBP referrals during the COVID-19 pandemic, and demonstrating the
pandemic's potential deleterious impacts on early childhood, including at-risk children. The aspect 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.

Conclusion
We believe that time and assistant rotations were the most critical factors in the signi�cant increase in
referrals following the establishment of the DBP department. 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 is newly
established. Although it’s encouraging that our referral trends have improved in the 1.5 years since the
COVID-19 pandemic, it’s thought that health service constraints 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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  n (%)

General pediatric outpatient clinic 2608
(31.0)

Neonatology 2373
(28.2)

Metabolism 827 (9.8)

Genetics 824 (9.8)

Child and adolescent psychiatry 329 (3.9)

Otolaryngology 256 (3.0)

Neurology 190 (2.3)

Allergy 168 (2.0)

Gastroenterology 149 (1.8)

Endocrine 100 (1.2)

Pulmonology 98 (1.2)

Cardiology 82 (1.0)

Hematology and oncology 69 (0.8)

Immunology 66 (0.8)

Plastic and Reconstructive Surgery 60 (0.7)

Pediatric infectious diseases 57 (0.7)

Pediatric surgery clinics (pediatric surgery, orthopedics, neurosurgery, cardiovascular
surgery, and urology)

54 (0.6)

Emergency 40 (0.5)

Others (Nephrology, Rheumatology, Pediatric intensive care unit, Physical medicine and
rehabilitation )

35 (0.4)

Ophthalmology 27 (0.3)

Total  8412
(100.0)

Table II. Referral Reasons from 2014 to 2021
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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 di�culties 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)

Figures
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Figure 1

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

Figure 2

Negative binomial regression models for total referral trends (2014-2021)
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Figure 3

3a. Negative binomial regression models for pediatric outpatient clinic referral trends

3b. Negative binomial regression models for neonatology referral trends


