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ABSTRACT

Objective: This study aimed to outline the demographic characteristics and mortality rates of pediatric patients managed in the adult intensive care units 
(ICUs) of Giresun Training and Research Hospital from 2018 to 2023.
Methods: We conducted a retrospective review of records pertaining to 74 patients aged between 6 months and 18 years who were admitted to our ICU 
and received treatment for 24 h or more. Data collected included patient age, gender, diagnosis, APACHE II scores, requirement for mechanical ventilation, 
length of stay, Glasgow Coma Scale scores, and mortality rates.
Results: Among the patients included, 59.4% were male, with an average age of 7.79±5.7 years. Most admissions were due to trauma (n = 57, 77.02%). 
The mean ICU stay was 3.78±3.37 days, and out of the 70 patients who completed their follow-up at our hospital, 4 (5.71%) died.
Conclusions: Similar to global trends, a significant proportion of pediatric intensive care cases in our country are managed in adult ICUs. Mortality and 
morbidity vary based on the severity of the patient’s condition. Consideration should be given to implementing training programs for adult ICU teams until 
the availability of pediatric ICU beds and specialists is adequate.

Keywords: Pediatric intensive care, adult intensive care, mortality
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INTRODUCTION

Pediatric intensive care units (PICUs) are specialized facilities 
dedicated to the continuous monitoring and support of 
critically ill infants, children, and adolescents. These units 
necessitate a larger complement of staff and equipment 
compared to other medical clinics. As per the 2020 update 
to the Regulation on the Implementation Principles and 
Procedures of Intensive Care Services in Healthcare 
Facilities, pediatric intensive care is described as follows: 
“Intensive care units (ICUs) for patients older than 28 days 
but not yet 18 years old, taking into account their age on 
the application date. These units are equipped with all basic 
monitoring methods such as ECG, rhythm monitoring, oxygen 
saturation, blood pressure, pulse, and temperature. They are 
capable of fluid and blood product replacement, intubation, 
cardiopulmonary resuscitation, and the initial stabilization 
of the patient. These units primarily address single organ 

failure, and they can provide supportive treatments such as 
hemodialysis and mechanical ventilation” (1). 

In essence, PICUs are essential in providing comprehensive 
care of severely ill pediatric patients, offering a wide array 
of monitoring and life-support measures. The primary 
reasons for PICU admissions typically include respiratory 
issues, neurological conditions, and cases of poisoning, with 
pediatricians, anesthesiologists, and various surgical teams 
commonly overseeing their monitoring and treatment. To 
mitigate mortality and morbidity rates, it is recommended that 
critically ill pediatric patients receive care in specialized PICUs 
tailored to their specific needs (2).

The first PICU was established in 1955 at the Goteborg 
Children’s Hospital in Sweden (3). Despite significant 
advancements globally and within our country, marked by 
increased technological capabilities and knowledge, the current 
availability of PICU beds remains insufficient to meet demand. 

https://orcid.org/0000-0001-8164-5617
https://orcid.org/0000-0001-9984-4948
https://orcid.org/0000-0002-8757-1046
https://orcid.org/0000-0002-5963-1267
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When pediatric intensive care services are unavailable, there 
is a necessity for monitoring and treatment within adult ICUs. 
Data from 2006 indicates that 56% of pediatric patients receive 
treatment in adult ICUs (2). In 2014, the Pediatric Intensive Care 
Association reported that Turkey had a pediatric population 
of 23 million, yet only 600 pediatric intensive care beds were 
available, with just 29 pediatric intensive care specialists (4). As 
of 2022, the Ministry of Health announced that there are now 
2,308 pediatric intensive care beds (5). In 2014, the Ministry of 
Health stated that 570–600 pediatric intensive care specialists 
would be required for the planned 1,138 pediatric intensive 
care beds. Consequently, addressing the shortage of pediatric 
intensive care specialists would necessitate several years to 
ensure continuous 24/7 coverage.

In our study, we evaluated the demographic characteristics, 
mortality rates, distribution of attending physicians, and 
requirement for mechanical ventilation among pediatric 
patients treated in the adult ICUs of Giresun University Training 
and Research Hospital from January 2018 to December 2023. 
Our objective was to highlight the difficulties associated with 
managing pediatric patients in adult ICUs, the resultant effects 
on mortality, and the imperative for comprehensive planning 
and targeted objectives in addressing these challenges.

MATERIAL AND METHODS

All patients aged between 6 months and 18 years who were 
admitted during the 5-year period from January 1, 2018, to 
December 31, 2023, were considered for inclusion, except 
for those lacking medical records and staying in the ICU for 
less than 24 h. Each admission was treated as a distinct case. 
We collected demographic information including age, gender, 
reason for admission, type of trauma, Acute Physiology and 
Chronic Health Evaluation-II (APACHE II) scores, and need for 
surgical intervention and mechanical ventilation. Additionally, we 
documented the duration of mechanical ventilation, mortality 
outcomes, and the attending physician for each patient.

Data analysis
The findings were presented using numerical values and 
percentages (%). Age, (APACHE II) score, and duration of 
mechanical ventilation were reported as mean ± standard 
deviation.

RESULTS

A total of 79 patients admitted to our ICUs were analyzed 
through the hospital information management system. After 
excluding 5 patients with unavailable data and those staying 
less than 24 h, 74 patients were included in the study. Among 
these patients, 59.4% were male, with an average age of 
7.79±5.7 years. Of the admissions, 57 (77.02%) were due to 
trauma, with 35 patients having undergone surgery. Specifically, 
35 patients were admitted by the pediatric surgery department, 
15 by the anesthesia and reanimation department, and 24 by 
the neurosurgery department.

The primary reasons for ICU admission were trauma 
(77.02%), foreign body aspiration (10.81%), and spontaneous 
pneumothorax (4.05%). Intracranial trauma was the most 
common condition among trauma patients. The average 
Glasgow Coma Scale (GCS) at ICU admission was 12.84 ± 3.91, 
increasing to 14.96 ± 0.17 at discharge. Among the patients, 
21 (28.37%) required mechanical ventilation, with an average 
duration of 2.76±3.01 days. Of those intubated, 11 (52.38%) 
were successfully weaned. Four patients were transferred to 
the PICU in other hospitals for specialized care. The average 
ICU stay was 3.78±3.37 days.

The calculated APACHE II scores within the first 24 h were 
6.63±6.11. Out of the 70 patients who completed their follow-
up at our hospital, 4 (5.71%) died.

DISCUSSION

Reasons for admission to the PICU can vary based on the patient 
demographic of the served population. Given that the province 
housing Giresun University Training and Research Hospital lacks 
a dedicated PICU, pediatric patients are typically managed 

Table 1: Distribution of the attending physician and 
admission diagnosis

Characteristics n=74

Admission diagnosis

Trauma n (%) 57 (77.02%)

Foreign body aspiration n (%) 8 (10.81%)

Spontaneous pneumothorax n (%) 3 (4.05%)

Hydrocephalus n (%) 2 (2.70%)

Drowning n (%) 2 (2.70%)

Epilepsy n (%) 1 (1.35%)

Septic shock n (%) 1 (1.35%)

Attending physician

Pediatric surgeon n (%) 35 (47%)

Neurosurgeon n (%) 24 (32%)

Anesthesiology and Reanimation n (%) 15 (20%)

Table 2: Clinical characteristics of the patients

Characteristics n=74

Age (years, mean±SD) 7.79±5.7

Male gender n (%) 44 (59.4%)

Mechanical ventilation (Required patients) 21 (28.37%)

Duration of mechanical ventilation
(days, mean±SD)

2.76±3.01

GCS on admission (mean±SD) 12.84±3.91

GCS on discharge (mean±SD) 14.86±0.86

APACHE-II score (mean±SD) 6.63±6.11

Length of stay (days, mean±SD) 3.86±3.55

Mortality (non-survivors, n (%) 4 (5.71%)

GCS:Glasgow coma score, APACHE-II: Acute Physiology and Chronic Health 
Evaluation
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in adult ICUs. Patients requiring advanced intensive care, 
particularly those diagnosed with respiratory and neurological 
conditions, are often referred to PICUs in other facilities. 
Consequently, the predominant reasons for admission among 
pediatric patients admitted were trauma or postoperative 
complications. An analysis of 124 studies revealed a higher 
admission rate to PICUs for males, potentially indicating lower 
overall mortality among females in PICU settings (6). Orhan et 
al. reported a male gender ratio of 51.7% among 938 patients, 
while Konca and colleagues found a ratio of 56.3% among 770 
patients (7-8). In our study, the male gender ratio was 59.4%, 
aligning closely with existing literature.

Length of ICU stay varies based on admission reasons. In our 
ICU, where trauma cases are frequent, the average length 
of stay was 3.86±3.55 days. Prolonged hospitalization in the 
PICU is influenced by factors such as diagnosis, comorbidities, 
procedures, severity scores, complications, and the need for 
mechanical ventilation upon admission (8-9). Indications for 
mechanical ventilation in pediatric patients include inadequate 
oxygenation, altered consciousness, need for airway protection, 
and circulatory failure. Mechanical ventilation need is directly 
linked to mortality irrespective of the underlying condition. 
While consensus is lacking on the duration defining prolonged 
mechanical ventilation, less than 14 days is generally considered 
non-prolonged. In our study, 21 patients required mechanical 
ventilation, with an average duration of 2.76 ± 3.01 days.

In a survey by the Turkish Association of Pediatric Emergency 
and Intensive Care in 2005, PICU mortality was 14% across 16 
PICUs (10). Mortality rates in Turkish PICUs range from 2.4% to 
34.4%, influenced by factors such as the presence of fellowship-
trained specialists, team experience, unit equipment, and 
admission reasons (7-8, 11). Mortality rates have decreased 
in recent decades with advancements in treatment methods, 
monitoring, and knowledge (12). A retrospective study 
involving 106,464 patients found a 4% mortality rate, with 
15% of deceased children expiring within the first 24 h (13). 
High mortality during these critical hours underscores the 
importance of emergency services, especially adult ICUs, in 
stabilizing vital signs and providing maintenance support until 
patient transfer to the PICU is feasible. Mortality rates in adult 
ICUs tend to be higher due to elderly and comorbid patients. In 
a developing country, a PICU mortality rate exceeding 10% may 
suggest the application of intensive care treatment without 
proper prognosis and indication (7).

Various scoring systems are utilized in PICUs to predict mortality 
rates. Notably, the APACHE II, Pediatric Risk of Mortality 
(PRISM), and Pediatric Index of Mortality (PIM) are extensively 
studied. Ağın et al.’s research found that the modified APACHE 
II mortality scoring system demonstrated superior accuracy 
in predicting death rates compared to APACHE II, PRISM, and 
PIM scoring systems (14). At our hospital, APACHE II scores 
are routinely recorded, with an average score of 6.63±6.11 
observed in the study. However, due to insufficient number 
of deceased patients, we could not evaluate the relationship 
between mortality and APACHE II scores.

In developing countries, trauma ranks the second leading cause 
of death in children aged 1–4 years, following infections, while 
in developed countries, it stands as the primary cause of death 
in children aged 1–14 years (15). Head trauma is frequently 
encountered among trauma cases and often leads to trauma-
related mortality and morbidity (16). Consistent with our findings, 
head injury emerged as the most prevalent type of trauma in our 
study. Patients with a low GCS score upon admission tend to 
experience prolonged stays and increased mortality rates (17). 
In our study, all deceased patients were admitted with head 
trauma, with a GCS score of 3 upon admission.

Pediatric patients in our study were primarily admitted 
by pediatric surgeons, neurosurgeons, and anesthesia 
and reanimation specialists. Like many countries, 56% of 
pediatric patients receive treatment in adult ICUs due to 
the inadequate capacity in pediatric intensive care beds (2). 
Recognizing this reality, it is crucial for the entire intensive 
care team to possess comprehensive knowledge of normal 
physiological values in pediatric patients and the anatomical 
and physiological distinctions between children and adults. 
Seamless implementation of protocols for basic and advanced 
life support, airway management, respiratory and circulatory 
stabilization, sedoanalgesia, and fluid-electrolyte and nutrition 
maintenance treatments is essential.

In conclusion, a significant portion of pediatric patients in 
our country continues to be managed in adult ICUs. Until an 
adequate number of PICUs and specialists are available to 
mitigate mortality and morbidity rates, establishing specialized 
adult intensive care teams for pediatric patient care in centers 
could be effective. To this end, the Ministry of Health could 
organize training programs for anesthesiologists, resuscitation 
specialists, neurosurgeons, and selected nursing teams 
primarily involved in caring for pediatric patients in ICUs.
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ABSTRACT

Objective: This study aimed to compare height, weight measurements and serum iron, serum zinc, and serum vitamin A levels of children identified as 
having small/no appetites by their parents, with healthy controls.
Methods: The research has been designed as a prospective study involving children ages 2-6 years who have been identified as having small or no appetite 
by their parents, as well as healthy controls from the same age group. After obtaining the informed consent forms, the parents filled out the questionnaire 
that includes questions about their sociodemographic parameters and children’s eating behaviors. The children’s medical and family history were taken 
and their physical examinations regarding systems, height, and weight were examined. The study also evaluated the children’s hemoglobin, serum iron, 
serum zinc, and serum vitamin A levels. For both groups, the study excluded children who were born prematurely, who had a family history of chronic drug 
use or chronic disease, who had abnormal laboratory tests, or who received pathological findings from their physical examination. The study uses the 
package program SPSS 15.0 package program for statistical comparisons, the chi-squared test for qualitative variations, and the Student’s t test and Mann-
Whitney U test for quantitative variations with a value of p<0.05 being considered significant. The study also obtained ethical approval from the regional 
ethical committee.
Results: The study group includes 54 children (50% female, 50% male), and the control group includes 53 children (59% female, 41% male), each group 
having similar age and gender distributions. Children with weight and height above the 75th percentile are more common in the control group (28% and 
30%, respectively) than among the anorexic children group (2% and 4%, respectively; p=0.002). The study group’s serum iron and serum zinc levels are 
lower than the control group’s (p=0.026, p=0.002, respectively). The two groups had similar serum vitamin A levels (p>0.05).
Conclusions: Although most children defined as having a small appetite continue to grow normally, evaluating them in terms of iron and zinc deficiencies 
and supporting them is appropriate in essential cases.

Keywords: Children, appetite, iron, vitamin A, zinc

Serum Iron, Zinc, and Vitamin A Levels in 2-to-6-Year-Old Children  
with Small or No Appetite

Medine Ayşin Taşar1 , Nevin Özdemiroğlu2 , Abdurrezak Kaya3 , Rukiye Ünsal Saç4 

1Ankara Training and Research Hospital, Pediatric Clinic, Ankara Türkiye
2Ankara City Hospital, Department of Pediatric Cardiology, Ankara Türkiye
3Privately employed, Elazığ, Türkiye
4Ankara Training and Research Hospital, Pediatric Clinic, Ankara Türkiye

ORCID ID: M.A.T. 0000-0003-4367-725X; N.Ö. 0000-0003-3327-9274; A.K. 0000-0002-2199-0504; R.Ü.S. 0000-0002-5077-4843

Citation: Taşar MA, Özdemiroğlu N, Kaya A, Ünsal Saç R. Serum iron, zinc, and vitamin A levels in 2-to-6-year-old children with small or no appetite. Çocuk 
Dergisi - Journal of Child 2024;24(1):5-10. https://doi.org/10.26650/jchild.2024.1192386

Çocuk Dergisi - Journal of Child 2024;24(1):5-10
DOI: 10.26650/jchild.2024.1192386

RESEARCH ARTICLE

Corresponding Author: Rukiye Ünsal Saç E-mail: rukiyeunsal@hotmail.com
Submitted: 23.10.2022 • Revision Requested: 13.01.2023 • Last Revision Received: 13.11.2023 • Accepted: 29.11.2023

This work is licensed under Creative Commons Attribution-NonCommercial 4.0 International License

INTRODUCTION

Appetite is the desire for food. Loss of appetite is the inability 
to perceive hunger (1). By the end of the second year of life 
during childhood, nutrient requirements and appetite decline 
as somatic and brain development slow down. This can lead to 
picky eating behaviors in children. This physiological decrease 
in appetite causes concern among parents regarding their 
children receiving inadequate nutrition (2). Although many 
children develop and eat normally, they are brought to the 
physician because they cannot meet the family’s demands. 
A child can be proven to receive adequate nutrition using 
growth curves that demonstrate normal development, and 
this alleviates parental concerns (2).

Poor appetite and eating problems lead to medical referrals in 
20-35% of healthy children (2-4). While 24% of children have 
eating problems at the age of two, this percentage is around 
17-185 for those aged 3-4 years (5). Limited knowledge is still 
found regarding the impact loss of appetite has on children’s 
growth, with few long-term studies occurring on this topic (3-7).

A number of organic and social factors can have an impact 
on a child’s appetite. Iron deficiency anemia (IDA) is the most 
common childhood anemia, with poor appetite a prominent 
clinical finding (8,9). Additionally, zinc has been reported to 
be able to impact appetite, with lack of appetite being one 
symptom of a zinc deficiency (10-12). Animal studies have 
shown a lack of vitamin A to be able to lead to a reduced 
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appetite due to vitamin A affecting both central and taste 
functions (13-15).

The objective of this study is to assess the growth and iron, 
zinc, and vitamin A levels in the serum of pre-school children 
observed by their parents to have small or no appetite and 
to compare them with children of the same age with normal 
appetites.

MATERIAL AND METHODS 

The study has been conducted as a prospective, cross-sectional, 
case-control study at the Pediatric Outpatient Clinic of the 
University of Health Sciences Ankara Training and Research 
Hospital. The study group consists of 54 children between the 
ages of 2-6 years who were admitted to the hospital due to 
poor appetite as reported by their parents. The control group 
(Group 2) consisted of 53 children who visited the outpatient 
clinic for a general exam and laboratory tests, which is required 
by the institution before starting kindergarten, or for routine 
health check-ups. Group 2’s parents reported their children’s 
appetites as normal. The study excluded patients who had low 
birth weights, were born prematurely, had a family history 
of chronic drug use or chronic disease, or had abnormal 
laboratory findings.

After completing the children’s examinations and analyses, 
the investigators interviewed the parents face-to-face during 
the same visit and asked them about their demographic 
characteristics, whether the child had been breastfed or not, 
the duration of breastfeeding in children who had been, the 
time complementary foods started being added, which food 
groups the child preferred, which food groups they do not like 
(the parents were informed that more than one group could 
be marked), snacking habits, whether the parents gave the 
children multivitamins or not, and how the parents described 
their child’s appetite. Families’ monthly income levels were 
classified according to data from the Confederation of Turkish 
Workers’ Trade Unions (16). The height (cm) and weight 
(kg) of the children in the study and control groups were 
measured by the same researcher using the same scale and 
height measuring device, with the values being recorded as 
percentiles (17). Blood samples were taken for a hemogram 
test and serum iron, serum zinc, and serum vitamin A level 
tests and sent directly to the laboratory without delay. The 
immunoturbidimetric method was used to determine serum 
iron and serum zinc levels at a wavelength of 570-700 using the 
Olympus AU 2700 from Japan and the Randox kit from the UK. 
The normal ranges for erythrocyte indices were determined 
based on the reference values provided for the corresponding 
age and gender (18). Recommended normal ranges for serum 
zinc levels were used as a reference (19).

Vitamin A levels were determined by high-performance 
liquid chromatography (HPLC) (Agilent 1100, Germany; kit-
chromsystems, Germany). The reference values for serum 
vitamin A levels were used to determine the normal ranges 
for that age group (20).

Written informed consent was obtained from parents for 
participation in the study. The study adheres to the ethical 
standards outlined in the 1975 Declaration of Helsinki, as 
revised in 2000 by the Committee on Human Experimentation. 
The study received ethical approval from the Local Ethics 
Committee (Approval No. 3640 dated on 10/26/2011).

The package program SPSS 15.0 was used to analyze the 
statistical data. The Kolmogorov-Smirnov test was used to 
calculate the distribution of the data. Normally distributed 
parameters (i.e., hemoglobin, zinc, and vitamin A levels) 
were expressed as mean±standard deviation. Non-normally 
distributed parameters (i.e., age, duration of breastfeeding 
and vitamin D, age when complementary foods were added 
to breastfeeding, iron levels) were expressed as median 
(minimum-maximum). Statistical comparisons were made 
using the chi-squared test for qualitative variables, while the 
Student’s t test and Mann-Whitney U test was used for the 
correlation analyses of the quantitative variables. Statistical 
significance was defined as p<0.05.

RESULTS

The median age of the 107 children included in the study is 4 
years (2-6 years). No difference was found between the two 
groups in terms of age or gender (p>0.05; Table 1). Parents 
reported that poor appetite had been present since birth in 22 
(40.7%) of the 54 children with small or no appetite. All families 
in the study had an income below the starvation threshold.

More children in the control group had weights and heights 
above the 75th percentile than the children with small or no 
appetite (p=0.002; Table 1).

The children’s least favorite food group was vegetables, and 
their most favorite was fruit. Children with small or no appetite 
were found to be less likely to prefer vegetables compared to 
the controls (p=0.005; Table 2). No significant relationship was 
found for food preference with gender; age; maternal education 
level; weight and height percentiles; and hemoglobin, serum 
iron, serum zinc, and serum vitamin A levels (p>0.05). Children’s 
preference for milk and fruit was observed to decrease as the 
father’s level of education increased (p=0.029). Six of the eight 
parents (75%) of children who did not like fruit reported giving 
their child appetite syrup (p=0.001).

Serum iron and serum zinc levels were found to be lower in 
children with small or no appetite compared to the control 
group (p=0.026; p=0.002, respectively; Table 3). In addition, the 
proportion of children with low serum iron and serum zinc levels 
was statistically higher in children with small or no appetites 
compared to the control group (48% vs. 28%; 13% vs. 2%, 
respectively), while no difference was found between the two 
groups’ vitamin A levels. A positive correlation has been found 
between serum iron and serum zinc levels (p=0.024; r=0.218).

No statistically significant difference was found for the 
hemoglobin, serum iron, serum zinc, and serum vitamin A 
levels with several factors (i.e., gender, age, parental education, 
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multivitamin use, height percentile, breastfeeding, introduction 
of complementary foods, and eating habits (p>0.05).

Children whose weight was under the 10th percentile were 
found to have vitamin A levels of 0.8±0.3 µmol/l. Children 
whose weight was between the 10th-75th percentiles had 
vitamin A levels of 0.9±0.2 µmol/l, while children in the 75th 
or higher weight percentile had a vitamin A level of 0.7±0.1 
µmol/l. Namely children in 10th-75th weight percentile had 
higher serum vitamin A levels compared to those in the 75th 
or higher weight percentiles (p=0.025).

DISCUSSION

Loss of appetite is a common complaint that causes parents 
to bring their children to the doctor. The impact of reduced 
appetite on growth remains unclear, and a limited number 
of long-term studies are found on this topic (3,6,7). Bekem 
et al. (6) assessed the nutritional characteristics of children 
with poor appetites and found 63.9% to be malnourished. 
Malnutrition was more common in children who experienced 
a loss of appetite before the age of seven months (6). A study 
was conducted to evaluate the relationship between parents’ 
reports of their children’s appetite levels and their weights two 
years later. The study found that children with poor appetites 
had body mass indexes below the baseline and remained below 
at the end of two years compared to children with normal 
or high appetite levels (7). A follow-up study examining the 
relationship between eating problems and children’s growth 
found 20% of children aged 30 months to have feeding 
problems. Children who do not have eating problems were 
observed to gain more weight (3). The current study found the 
height and weight percentiles to be lower in the small or no 
appetite group than in the control group.

Table 1: Characteristics of children with poor appetite 
(Group 1) and controls (Group 2)

Total 
(n= 107) (%)

Group 1 
(n=54) (%)

Group 2
(n=53) (%) p

Female /male (n, %) 58 /49 
(54.2/45.8)

27/27 
(50/50)

31/22  
(59/41)

0.440

Mother’s education 
level (n, %)
     ≤ 5 years
     6-8 years
     High school and       
above

80 (75)
16 (15)
11 (10)

36 (67)
10 (18)
  8 (15)

44 (83)
  6 (11)
  3 (6)

0.131

Father’s education 
level (n, %)
     ≤ 5 years
     6-8 years
     High school and 
above

66 (62)
26 (24)
15 (14)

33 (61)
12 (22)
  9 (17)

33 (62)
14 (27)
  6 (11)

0.689

Exclusive 
breastfeeding 
duration (months) 
[median (min-max)]

14 (0-18) 18 (0-18) 12 (0-8) 0.287

Introduction to 
complementary foods 
(months) [median 
(min-max)]

6 (2-18) 6 (3-18) 6 (2-10) 0.708

Vitamin D intake 
(n, %)

81 (75.7) 38 (70.0) 43 (81.0) 0.142

Duration of vitamin 
D supplementation 
(months) [median 
(min-max)]

6 (0-24) 6 (1-18) 6 (1-24) 0.205

Multi-vitamin use 
(n, %)

23 (21.5) 10 (18.0) 13 (24.0) 0.488

Weight (n, %)
    < 10th percentile
     10-75th percentile
     > 75th percentile

 7 (6,5)
83 (77,5)
17 (16)

  4 (7)
48 (89)
  2 (4)

  3 (6)
35 (66)
15 (28)

0.002

Height (n, %)
    < 10th percentile
     10-75th percentile
     > 75th percentile

10 (9)
77 (72)
20 (19)

  3 (6)
47 (87)
  4 (7)

  7 (13)
30 (57)
16 (30)

0.002

Table 2: Comparison of dietary habits between children 
with poor appetite (Group 1) and Controls (Group 2)

Total  
(n= 107) (%)*

Group 1
(n=54) (%)*

Group 2
(n=53) (%)*

p

Snacking habits 
(n, %)

22 (21) 10 (18) 12 (27) 0.859

Disliked foods 
(n, %)**
      Milk 
      Egg 
      Meat
      Vegetables 
      Fruits 
      Bread 
      Cereal

15 (14)
18 (17)
32 (30)
39 (36)
8 (7,5)
11 (10)
18 (17)

9 (17)
12 (22)
17 (32)
26 (48)

4 (7)
7 (13)

12 (22)

6 (11)
6 (11)

15 (28)
13 (25)

4 (8)
4 (8)

6 (11)

0.583
0.273
0.889
0.005
0.552
0.385
0.290

*: Column percentage, **: More than one food group

Table 3: Comparison of hemoglobin, serum iron, zinc and 
vitamin A levels in children with poor appetite (Group 1) 
and controls (Group 2) 

Total
(n= 107) (%)*

Group 1
(n=54) (%)*

Group 2
(n=53) (%)* p

Hemoglobin  
(gr/dl) 
[median  
(min-max)]
Low (n, %)

12.2±0.9 
(9.1-14)

5 (5)

12.2±0.9  
(9.1-13.7)

3 (6)

12.3±0.9  
(9.5-14)

2 (7)

0.729

1.000

Iron (µg/dl)
[median  
(min-max)]
Low (n, %)

78 (30-140)

41 (48)

75 (30-140)

26 (48)

80 (35-140)

15 (28)

0.026

0.047

Zinc (µmol/L) 
[median  
(min-max)]
Low (n, %)

14.7±4.2  
(7.3-36.7)

8 (7.5)

13.6±3.3  
(9-22)

7 (13)

15.8±4.7  
(7.3-36.7)

1 (2)

0.002

0.042

Vitamin A
[median  
(min-max)]
Low (n, %)

0.9±0.2 
(0.3-1.7)

24 (22)

0.9±0.2  
(0.5-1.7)

11 (20)

0.8±0.2  
(0.3-1.5)

13 (25)

0.079

0.649

*: Column percentage
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One third of the world’s population is deficient in vitamins and 
minerals, especially iron, zinc, and vitamin A (21). Even without 
anemia, iron deficiency is known to have significant adverse 
health effects in children and adults, ranging from maternal 
and infant mortality in the perinatal period to adverse effects 
on children’s physical and mental development and physical 
motor capacity (22). Iron deficiency anemia (IDA) is a major 
global nutritional problem that particularly affects infants, 
children, and pregnant women. According to the World 
Health Organization (WHO), about 30% of children in Türkiye 
have hemoglobin levels <11 g/dL (23), with this being 28% in 
pregnant women. A study conducted in Greece found 7.9% 
of children aged 12-24 months to have IDA. The study also 
reported children with IDA to have poor appetite, be sick more 
often, drink less breast milk, and consume more cow’s milk 
and tea, as well as consume less meat, vegetables, and fruit 
(24). A study in China found 24.3% of preschool children to 
be iron deficient, with iron deficiency being more common in 
urban than in rural areas (25). Öktem et al. (26) conducted 
a study comparing the serum iron levels of two groups with 
different socioeconomic backgrounds: the low socioeconomic 
status group that was nourished on legumes and unleavened 
bread had lower serum iron levels than the high socioeconomic 
status group that was nourished on meat and leavened bread. 
The current study has found iron deficiencies to be present 
in 48% of the study group, which is higher than reported in 
the literature. Namely, 48% of the children with small or no 
appetite were found to be iron deficient, compared to 28% of 
the control group. Having small or no appetite is a significant 
indicator of being iron deficient. Iron deficiency has been 
reported to lead to loss of appetite due to the effect serum iron 
levels have on ghrelin levels, an appetite-stimulating hormone 
(8). Although the present study found iron deficiency to occur 
more frequently in children with small or no appetites than in 
the control group, no difference was found between the two 
groups regarding the presence of low hemoglobin levels and 
anemia. Another finding of the present study was the presence 
of a positive correlation between serum zinc and serum iron 
levels, which is in agreement with the literature (27,28).

Zinc plays a key role in the human growth, immune, and 
reproductive systems. Zinc deficiency causes a loss of appetite, 
growth retardation, skin problems, and hypogonadism (19). 
Zinc deficiency rates in the world are reported to range 
between 4-73% and average at 31%. According to zinc surveys 
conducted in Türkiye, approximately 25% of children have 
low serum zinc levels (21, 29). Zinc deficiency results from 
inadequate dietary intake or malabsorption and, to a lesser 
extent, losses due to diarrhea. Low levels of animal foods in the 
diet and elevated levels of phytates (i.e., absorption inhibitors) 
reduce zinc absorption (21). Zinc deficiency in humans has been 
reported to be associated with income level. A study in China 
found 38.2% of preschool children to have low serum zinc 
levels, and these levels to be lower in people living in rural 
areas with lower socioeconomic status compared to those 
living in urban areas (25). In the United States, 42.8% of 12- to 
36-month-old children from low-income families were found 
to have low serum zinc levels. The study also found a positive 

correlation between zinc levels and consuming over 15 g of 
meat per day (30). A study conducted in Isparta compared 
the zinc levels of children from two schools with different 
socioeconomic backgrounds and found the children from lower 
socioeconomic backgrounds to have lower zinc levels (26). The 
current study found low serum zinc levels in 7.5% of all children, 
which is a lower frequency than in other studies despite being 
conducted over a very low-income population. The reason for 
the lower incidence of zinc deficiency in this study despite 
being conducted over a sample with a low economic level is 
believed to be able to be related to the widespread use of 
medications containing zinc in Turkish society, especially for 
children with small or no appetites.

Zinc is involved in the synthesis of neuropeptides, which are 
bioactive peptides. These substances have been reported 
have an effect in regulating food intake (29). The secretion 
of neuropeptide Y, a peptide involved in appetite regulation, 
is impaired by zinc deficiency (31). Zinc can affect appetite 
through its impact on the hypothalamus, ghrelin, leptin, 
and zinc receptors. Additionally, animal experiments have 
demonstrated zinc to be able to increase appetite (10). That 
study found serum zinc levels to be lower in the group with 
small or no appetites and the number of children with zinc 
deficiencies to be higher, and therefore suggested that zinc 
deficiency may be a cause of small or no appetite in preschool 
children.

The current study has been unable to make a comparison 
between groups in terms of diverse levels of income. When 
comparing the dietary habits of the two groups, no correlation 
was found between zinc levels and children’s fondness for 
meat products. Because the current study did not calculate 
the amount of food consumed, it is unable to provide data 
on this issue. 

Vitamin A plays a significant role in vision, epithelial cell 
differentiation, growth, reproduction, and the immune 
system. Low dietary intake, malabsorption, and increased 
excretion due to illness can lead to vitamin A deficiency (21). 
Groups particularly at risk of vitamin A deficiency include 
infants, children under 5 years of age, and women during 
the postpartum period when rapid growth increases daily 
requirements. Children under 5 years of age, especially in 
infancy and during puerperium, are particularly at risk of 
vitamin A deficiency due to rapid growth and increased daily 
requirements. WHO considers the prevalence of serum vitamin 
A levels below 0.70 μmol/l of 20% or more in preschool children 
and pregnant women to be a significant public health issue for 
that population (20). A study conducted over a low-income 
region of China evaluated the vitamin A levels in children under 
the age of five and found 20.2% of children to suffer from 
vitamin A deficiency and this frequency to increase with age 
(32). A Brazilian study found 15% of the sample with low fruit, 
vegetable, and meat intake to be vitamin A deficient (33). WHO 
conducted a study on the prevalence of serum vitamin A levels 
in preschool children in Türkiye and found 12.5% of children 
to have a serum vitamin A level under 0.70 μmol/l, indicating 
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a moderately high health problem in Turkish society (34). The 
current study also found a higher prevalence of vitamin A 
deficiency in children aged 2-6 years. This may be due to the low 
economic level of the group in which the study was conducted. 
Infection and iron deficiency have negative impacts on serum 
vitamin A levels. Iron and zinc, together with vitamin A, are 
required for the bidirectional functioning of many pathways, 
including absorption of vitamin A and minerals, retinol-binding 
protein synthesis, cell maturation, signaling pathways and the 
immune system (35). The present study found no association 
between vitamin A levels and serum iron and serum zinc 
levels. Vitamin A deficiency has been reported to cause loss 
of appetite in animals (13,14), with loss of appetite having 
been described as the earliest sign of vitamin A deficiency. In 
humans, however, no clear association between poor appetite 
and vitamin A deficiency has yet to be identified. The present 
study also found no relationship between the level of vitamin 
A and appetite. However, this study was conducted only in a 
low-income group. Conducting the same study over different 
income levels and larger groups is believed to be appropriate. 

The study has several limitations. Firstly, the patients were 
only asked whether they were taking vitamins or not, without 
any further inquiry into the name, amount, or content of the 
vitamin preparations. Additionally, the amounts of food groups 
in the diet were not calculated. Finally, the study had a small 
sample size.

In conclusion, poor appetite is a common reason for children 
to be referred to a doctor. Although most children continue to 
grow normally, assessing their growth and development and 
checking for iron and zinc deficiencies are important, as well 
as providing treatment for necessary cases.
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ABSTRACT

Objective: Nutcracker syndrome (NS) is defined by the compression of the left renal vein by the superior mesenteric artery. The incidence of NS and the 
exact treatment protocols are not well known. The objective of this study is to analyze children with NS and evaluate the prognosis in follow-up.
Methods: All patients were referred to the pediatric nephrology clinic by pediatricians because of proteinuria. The study includes 74 patients (52 girls, 22 
boys) with a mean age of 13.15±2.32 and records the presenting symptoms, degree of proteinuria, and radiologic findings. The diameter ratios of the left 
renal vein before and after stenosis and peak systolic velocity (PSV) ratios were calculated with a Doppler ultrasound, with a peak systolic ratio of 3.0:1 or 
greater was accepted as the diagnostic criterion for NS.
Results: The mean age was 13.15±2.32 (5.33-17.42) years, while the mean follow-up duration was 14.6±9.1 months. Proteinuria was not correlated with 
the degree of compression. Most patients had a good prognosis, and none of them required medical or surgical treatment. A significant reduction or 
complete normalization of proteinuria was seen in more than half of the patients under conservative management.
Conclusions: Based on our findings, NS seems to have a good prognosis in children who present with isolated proteinuria.

Keywords: Proteinuria, nutcracker syndrome, renal Doppler ultrasound
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INTRODUCTION

Classical anterior nutcracker syndrome (NS) results from 
the compression of the left renal vein (LRV) by the superior 
mesenteric artery (SMA) as it passes between the SMA and the 
abdominal aorta, thereby reducing the outflow of blood from 
the renal vein. Posterior nutcracker syndrome results from 
compression of the LRV between the aorta and the lumbar spine. 
This can lead to venous hypertension in the left renal vein, with 
the rupture of thin-walled venous structures into the collecting 
system able to cause repeated hematuria [1,2]. Although NS 
is asymptomatic in most patients, especially in children, it can 
also cause various symptoms and signs such as proteinuria, left 
flank pain, left varicocele, and pelvic congestion [2,3]. Unlike 
NS, the nutcracker phenomenon refers to the presence of 
radiological findings with no clinical and laboratory symptoms 
and signs. To diagnose NS in children, the primary examination 
to be performed is noninvasive renal Doppler ultrasound (RDUS), 
which is easily accessible and contains no ionizing radiation. 
Angiographic venous imaging techniques such as computed 
tomography (CT), magnetic resonance imaging (MRI), and digital 
subtraction angiography (DSA) can also be performed to show 

compression in the left renal vein, but these are expensive, 
laborious, time-consuming, and most importantly apart from 
MRI, radiation-based examinations. Orthostatic proteinuria, 
also called daytime proteinuria, is a common finding in NS 
involving the absence of proteinuria at night (i.e., while in the 
supine position). Treatment of NS should remain conservative 
in children, except in cases with severe symptoms. In addition, 
surgical treatment is rarely required in severe cases [4,5].

The prevalence of NS is not well known, and data about 
prognosis is limited. This study retrospectively compares imaging 
findings of pediatric patients with RDUS to their clinical and 
laboratory findings and aims to evaluate whether a correlation 
exists between the amount of isolated proteinuria and degree 
of renal vein stenosis. The study also analyzes the prognosis of 
these patients in terms of proteinuria and presenting symptoms. 

MATERIAL AND METHODS

The study was conducted retrospectively. Institutional ethical 
committee approval was obtained beforehand (ID:2023/0123). 
All renal venous Doppler examinations performed on patients 
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who were under 18 years of age between 2018-2023 were 
included in the database. Children diagnosed with NS by Doppler 
examination were the patients whose proteinuria etiology 
had been investigated in the pediatric nephrology outpatient 
clinic or who had been followed up for various reasons such as 
microscopic hematuria or hydronephrosis. The study excluded 
renal venous Doppler patients presenting with renal vein 
thrombus who also had malignancy and coagulation disorders. 
Renal Doppler ultrasound measurements were performed by the 
same radiologist with a 3.5 MHz convex array transducer using 
Aplio 500 (Toshiba, Otawara, Japan) in the supine position. The 
AP diameter (mm) and peak systolic velocity (PSV; cm/sec) of the 
left renal vein at its widest point, the diameter (mm) of the left 
renal vein in the mesoaortic segment between the SMA and the 
aorta, and its PSV (cm/sec) at this level were measured using the 
renal Doppler. The diameter ratios of the left renal vein before 
and after stenosis and PSV ratios were calculated, with a PSV 
ratio of 3.0:1 or higher being accepted as the diagnostic criterion 
for NS. As a result of the complete urinalysis, protein values were 
recorded as trace, 1+, 2+, and 3+. Age, sex, and symptoms were 
recorded. The presence or absence of hematuria, spot protein-
to-creatinine (mg/mg) ratio, and 24-hour urine protein (mg/
m2/day) were noted in the complete urinalysis. In addition, 
serum creatinine, complement levels, antinuclear antibody 
results, coagulation parameters, normal blood count, and urine 
culture results were recorded. Body mass index (BMI) was also 
calculated from the height and weight of the children. The 
analysis investigates the correlation between left renal vein PSV, 
mesoaortic PSV, flow rates, left renal vein diameter and diameter 
at the mesoaortic level, spot protein-to-creatinine ratio, and 24-
hour urinary protein. Urinalysis and spot protein-to-creatinine 
ratio were performed based on first-morning urine.

Statistical analysis 
Statistical analyses were performed using SPSS 22 for Windows 
(IBM Corp., Armonk, NY, USA). Standard descriptive statistics 
were used, with data being expressed as mean and SD, or 
median depending on whether the variables were normally 
distributed or not. Spearman correlation was used to examine 
the relationships between the parameters conforming to the 
non-normal distributions. Statistical significance was set as 
p<0.05.

RESULTS

The study includes a total of 74 patients (52 girls, 22 boys). 
The mean age was 13.15±2.32 (median: 13,25, min-max: 5.33-
17.42) years, while the mean follow-up duration was 14.6±9.1 
months. All patients had been referred to the pediatric 
nephrology clinic by pediatricians because of proteinuria. Upon 
the patients arrival to the pediatric nephrology outpatient 
clinic, 20 children had 3 positive proteinuria, 21 children had 
2 positive proteinuria, 20 children had 1 positive proteinuria, 
and 3 children had trace amounts of proteinuria. Proteinuria 
was not observed in 10 children at the first outpatient clinic 
visit. Microscopic hematuria (27%) was found in 20 children. 
The spot protein-to-creatinine ratio was 0.70±0.99 mg/mg, 
creatinine 0.04-5.1 mg. In 32 children, the spot protein-to-

creatinine ratio was between 0.2-2. A spot protein-to-creatinine 
ratio >2 mg/mg was detected in 6 children. The mean 24-hour 
urine proteinuria was found to be 9 ± 8.31 mg/m2/h (1.34-
32.70) and 271.86±241.75 mg/day (40-1180 mg/day). The 
mean BMI was found to be 17.88±2.46 (13.6-23.8).

No patient had any clinical history of urinary tract infection, and 
their serum complement levels, coagulation parameters, blood 
count, and renal function tests were within normal limits. There 
was no complement consumption, and autoimmune examinations 
were found to be normal. Urine cultures were negative.

Table 1 shows the patients’ clinical characteristics. The most 
common complaint (73%) at the time of admission was 
incidental proteinuria in asymptomatic patients.

Table 2 presents the patients’ left RDUS findings. The mean 
left renal vein diameter at its widest point was found to be 
8.63±2.12 mm and the mesoaortic level to be 2±0.535 mm.

A minimum compression ratio (CR = P/C) of 3 was found, as well 
as a maximum CR of 12 and a median CR of 6.

The mean left renal vein PSV was found to be 24.60±5.8 cm/sec 
and the mean mesoaortic level PSV was found to be 121.8±38.6 
cm/sec. Patients with a minimum PSV value of 3.0 or greater 

Table 1: The clinical characteristics of the patients

Complaints at the time of admission (n:74 )

Asymptomatic, incidental 
proteinuria

54 (%73)

Proteinuria with FMF  
(familial Mediterranean fever)

1 (%1,4)

Hematuria 1 (%1,4)

Detection of hydronephrosis 
during examination for aberrant 
vessels

1 (%1,4)

Proteinuria with abdominal pain 9 (%12)

Proteinuria with DM 
(diabetes mellitus)

2 (2,7)

Nausea 1 (%1,4)

Inability to gain weight, 
proteinuria

1 (%1,4)

Table 2: BMI values and Renal Doppler ultrasound findings 
of the patients

Minimum Maximum Mean

BMI 13,6 23,8 17,88±2,46

C-PSV (cm/sec) 10 40 24,6±5,79

P-PSV (cm/sec) 47 241 212,86±3,62

PCV-R: P-PSV/C-PSV 3 12 6,61±3,01

CR: P/C 3 12 5,93±2,65

BMI: Body mass index, PSV: Peak systolic velocity, CR:P/C: minimum 
compression ratio
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were included in the study. The mean PSV ratio of the patients 
included in the study was found to be 6.6. Fifty-four patients had 
a 4-fold or more increase in the PSV-R value. Eighteen patients 
had a 3-to-4-fold increase in the PSV-R value, but they were 
included in the study because of significant diameter differences. 

Compressed peak systolic velocity (C-PSV), peak systolic velocity 
ratio (PSV-R), pre-compressed peak systolic velocity (P-PSV), 
compressed ratio (CR), spot protein/creatinine, and 24-hour urine 
protein were compared with the Spearman correlation test, with a 
correlation found only between C-PSV and 24-hour urine protein.

None of the patients had medical or surgical treatment. A 
significant reduction or complete normalization of proteinuria 
was seen in 41 patients (55.4%). In 20 children (27%), 
proteinuria persisted at the same level. Only two children had 
increased proteinuria (2.7%). At the final follow-up, proteinuria 
was observed in 34 children (45.9%), whereas 40 children (54%) 
had no proteinuria.

DISCUSSION

Nutcracker syndrome and its wide range of symptoms overlap 
with other clinical entities and cause complexity. As a result, 
it may be misdiagnosed, or the diagnosis may be delayed. 
Although the exact prevalence is not known, it is slightly more 
common in girls [6]. Most pediatric cases of NS were described 
in adolescent patients, with the mean age in the current study 
being 13 years and NS being more common in girls, which are 
consistent with the literature [7,8]. Frequently, NS is associated 
with the asthenic constitution and reduced retroperitoneal 
and mesenteric fat. A positive correlation was found between 
low-weight children and NS due to decreased abdominal fat 
predisposing to mesoaortic angle changes [9]. According to 
the variety of the degree of renal venous hypertension, the 
most common clinical finding is microscopic or macroscopic 
hematuria [6-9]. Painless microscopic hematuria is more 
common in NS children compared to adults [10]. Okada et 
al. showed that NS syndrome may be one of the important 
causes of hematuria [11]. Only 27% of the current study’s 
patients had microscopic hematuria. Proteinuria was the 
leading symptom for diagnostic radiology, and the ratio of 
hematuria was found to be lower than expected. Orthostatic 
proteinuria is probably caused by increased pressure in the 
LRV and changes in renal hemodynamics upon standing, 
altering the release of angiotensin II and norepinephrine [12]. 
Abdominal pain associated with proteinuria was observed 
in 12% of this study’s subjects, and the literature also states 
that both flank and abdominal pain could be seen in 10% due 
to the activation of the inflammatory cascade prompted by 
venous hypertension [13-15]. Pelvic congestion syndrome 
characterized by symptoms of lower abdominal pain, dysuria, 
pelvic and vulvar varices, and varicoceles did not present in the 
current study group. None of the patients had been referred 
from pediatric urology clinics.

Left renal Doppler ultrasound has a diagnostic sensitivity 
of 78% and a specificity of 100% for NS [16]. A cut-off ratio 
above 2.25 has been reported to have 91% sensitivity and 

specificity for the diagnosis of NS [17]. However, Ananthan 
et al. defined the classic “bird’s beak” appearance of NS as a 
specific finding for the narrowed stenotic segment in CT/MR 
angiography examinations and accepted this ratio as greater 
than 4.9 on CT [18]. This bird’s beak appearance was present 
in all our patients diagnosed with NS by Doppler. PSV-R may 
be more predictive as compression of the transducer in the 
supine position can produce artifacts, and peak velocities are 
highly variable depending on the patient’s position [19]. When 
accepting a left renal vein PSV ratio of > 4.7 as the limit for the 
diagnosis of NS, the sensitivity and specificity of this ratio in 
children with NS were found to be 100% and 90%, respectively; 
however, various ratios ranging between 4.0 and 5.0 have been 
suggested to be important in many studies [20-24]. The current 
study saw the bird’s beak appearance with a PSV ratio of 3.0 
and above being accepted as NS.

The current study’s patient group seems to be rather lean or 
even underweight, similar to the literature. One review found 
a mean BMI of 17.3 [24], while the current study’s patients had 
a mean BMI value of 17.8. Alaygut et al. reported an increase 
in BMI to be directly correlated with symptom regression in 
their patient group [12].

The present study’s patient group had a good prognosis 
with most of the children showing improvement in terms of 
proteinuria and symptoms. Treatment is controversial, and 
most cases are managed with conservative treatment. Young 
patients can have spontaneous resolution of symptoms with 
increased body mass index [12]. Surgery may be needed for 
gross hematuria and severe symptoms including abdominal 
pain [25]. Surgical options involved left renal vein transposition, 
bypass, and SMA transposition. Endovascular treatment 
options are also present [26]. One systematic review showed 
approximately 90% of NS patients to be treated conservatively 
and 94.9% to have had resolution of clinical symptoms [24]. 
For asymptomatic patients and patients without severe clinical 
findings, the conservative approach seems to be adequate. The 
same review recommended a follow-up of 2-3 years due to the 
possibility of an improvement or resolution over this period.

Knowledge of the presenting symptoms, radiology findings, 
treatment options, and prognosis has increased in recent 
years. This study has shown that most NS patients present 
with proteinuria. In the long term, patients were followed up 
conservatively, and remission in proteinuria was demonstrated.

Ethics Committee Approval: This study was approved by the ethics 
committee of İstanbul Medeniyet University (ID:2023/0123).

Informed Consent: The study was conducted retrospectively.

Peer Review: Externally peer-reviewed. 

Author Contributions: Conception/Design of Study- S.G.B., N.G.; Data 
Acquisition- S.G.B.; Data Analysis/Interpretation- S.G.B., N.G. ; Drafting 
Manuscript- N.G.; Critical Revision of Manuscript- S.G.B., N.G.; Final 
Approval and Accountability- S.G.B., N.G.



Çocuk Dergisi - Journal of Child 2024;24(1):11-14

14

Conflict of Interest: Authors declared no conflict of interest. 

Financial Disclosure: Authors declared no financial support.

REFERENCES

1. Wolfish NM, McLaine PN, Martin D . Renal vein entrapment 
syndrome: frequency and diagnosis. A lesson in conservatism. 
Clin Nephrol 1986;26(2):96-100. 

2. Pardinhas C, do Carmo C, Gomes C, Escada L, Alves R . Nutcracker 
Syndrome: A Single-Center Experience. Case Rep Nephrol Dial 
2021;11(1):48-54. doi:10.1159/000512589.

3. K.W. Kim, J.Y. Cho, S.H. Kim, et al. Diagnostic value of computed 
tomographic findings of nutcracker syndrome: correlation with 
renal venography and renocaval pressure grandients, Eur. J. Radiol. 
2010;80(3):648-54. doi: 10.1016/j.ejrad.2010.08.044. 

4. Avgerinos ED, McEnaney R, Chaer RA. Surgical and endovascular 
interventions for nutcracker syndrome. Semin Vasc Surg 
2013;26(4):170-7. doi: 10.1053/j.semvascsurg.2014.06.014. Epub 
2014 Jun 25.

5.   Zhang H, Li M, Jin W.et al. The left renal entrapment syndrome: 
diagnosis and treatment. Ann Vasc Surg 2007;21(2):198-203. doi: 
10.1016/j.avsg.2006.10.021. 

6.  Shin JI, Lee JS, Kim MJ . The prevalence, physical characteristics 
and diagnosis of nutcracker syndrome. Eur J Vasc Endovasc Surg 
2006;32(3):335-6. doi: 10.1016/j.ejvs.2006.04.030

7.  Granata A, Distefano G, Sturiale A, Figuera M, Foti PV, Palmucci S, 
et al. From Nutcracker Phenomenon to Nutcracker Syndrome: A 
Pictorial Review. Diagnostics (Basel) 2021;11(1):101. doi: 10.3390/
diagnostics11010101.

8. Bhanji A, Malcolm P, Karim M. Nutcracker syndrome and 
radiographic evaluation of loin pain and hematuria. Am J Kidney 
Dis 2010;55(6):1142-5. doi: 10.1053/j.ajkd.2009.10.010.

9.  He Y, Wu Z, Chen S, Tian L, Li D, Li M, et al. Nutcracker syndrome--
how well do we know it? Urology 2014;83(1):12-7. doi: 10.1016/j.
urology.2013.08.033.

10. Vianello FA, Mazzoni MB, Peeters GG, Fossali EF, Camozzi P, 
Bianchetti MG, et al. Micro- and macroscopic hematuria caused by 
renal vein entrapment: Systematic review of the literature. Pediatr. 
Nephrol 2016; 31(2):175–184. doi: 10.1007/s00467-015-3045-2.

11.  Okada M, Tsuzuki K, Ito S. Diagnosis of the nutcracker phenomenon 
using two-dimensional ultrasonography. Clin Nephrol 
1998;49(1)35-40. 

12.  Alaygut D, Bayram M, Soylu A.et al. The clinical course of children 
with Nutcracker syndrome. Urology 2013;82(3):686-90. doi: 
10.1016/j.urology.2013.03.048. 

13.  Agarwal A, Litra F, Barr LL. A Rare Cause of Abdominal and Flank 
Pain in Children: Nutcracker Syndrome. Cureus 2021;16;13(7)
e16422. doi: 10.7759/cureus.16422.

14.  Nutcracker Waldrop RD, Henning P . Nutcracker Syndrome 
Masquerading as Renal Colic in an Adolescent Athlete: A Case 
Report. Clin. Pract. Cases Emerg Med 2021;5:415-8. doi: 10.5811/
cpcem.2021.6.52140. 

15.  Gulleroglu K, Gulleroglu B, Baskin E. Nutcracker syndrome. World 
J. Nephrol 2014;3(4):277–281. doi: 10.5527/wjn.v3.i4.277.

16.  Takebayashi S, Ueki T, Ikeda N, Fujikawa A . Diagnosis of the nutcracker 
syndrome with color Doppler sonography: correlation with flow 
patterns on retrograde left renal venography. AJR 1999;172(1):39–
43. doi: 10.2214/ajr.172.1.9888735.

17.  Hangge P, Gupta N, Khurana A, et al. Degree of Left Renal 
Vein Compression Predicts Nutcracker Syndrome. J Clin Med 
2018;7(5):107. doi: 10.3390/jcm7050107. 

18.  Ananthan K, Onida S, Davies AH. Nutcracker Syndrome: An Update 
on Current Diagnostic Criteria and Management Guidelines. 
Eur J Vasc Endovasc Surg 2017;53(6):886-94. doi: 10.1016/j.
ejvs.2017.02.015. 

19.  Takahashi Y, Sano A, Matsuo M. An ultrasonographic 
classification for diverse clinical symptoms of pediatric nutcracker 
phenomenon. Clin Nephrol 2005;64(1):47-54. doi: 10.5414/
cnp64047. 

20.  Park SJ, Lim JW, Cho BS, et al. Nutcracker syndrome in children 
with orthostatic proteinuria: diagnosis on the basis of Doppler 
sonography. J Ultrasound Med 2002;21(1):39-45; quiz 46. 
doi:10.7863/jum.2002.21.1.39

21.  Shin JI, Park JM, Lee JS, et al.  Morphologically improved nutcracker 
syndrome in an 11-year-old girl with hematuria. Pediatr Int 
2007; 49(5):677-9. Doi:10.1111/j.1442-200X.2007.02435.

22.  Shin JI, Park JM, Lee JS, Kim MJ. Effect of renal Doppler ultrasound 
on the detection of nutcracker syndrome in children with 
hematuria. Eur J Pediatr 2007;166(5):399-404. doi: 10.1007/
s00431-006-0252-7.

23.  Cheon JE, Kim WS, Kim IO, Kim SH, Yeon KM, Ha IS,et al. Nutcracker 
syndrome in children with gross haematuria: Doppler sonographic 
evaluation of the left renal vein. Pediatr Radiol 2006;36(7):682-6. 
doi: 10.1007/s00247-006-0145-y. 

24.  Meyer J, Rother U, Stehr M, Meyer A. Nutcracker syndrome in 
children: Appearance, diagnostics, and treatment - A systematic 
review. J Pediatr Surg. 2022;57(11):716-722. doi:10.1016/j.
jpedsurg.2021.12.019.

25.  Ananthan K, Onida S, Davies AH. Nutcracker Syndrome: An Update 
on Current Diagnostic Criteria and Management Guidelines. 
Eur J Vasc Endovasc Surg 2017;53(6):886–94. doi: 10.1016/j.
ejvs.2017.02.015. 

26.  Kargın Çakıcı E, Yazılıtaş F, Çınar HG.  Nutcracker syndrome in 
children: the role of Doppler ultrasonography in symptomatic 
patients. Turkish J Pediatr Dis 2019;5: 348-52.



15

ABSTRACT

Objective: Our study aimed to evaluate the characteristics and medical content of YouTube videos pertaining to cerebral palsy (CP) rehabilitation.
Methods: Using the YouTube search engine on August 16, 2021, the term “CP rehabilitation” was searched without any filters. The initial 100 videos were 
categorized based on their characteristics. The quality, reliability, and accuracy of these videos were evaluated using the Suitability Assessment of Materials 
(SAM), Global Quality Score (GQS), Journal of American Medical Association (JAMA) benchmark criteria, and modified DISCERN   questionnaire.
Results: The average view count of the videos was 38,099 (range: 125–811,777), with an average duration of 444.79 seconds. Most videos were of 
moderate quality (57%) and contained partially adequate information (86%). In the high-quality category, videos had higher view counts, dislikes, duration, 
and SAM, JAMA, and modified DISCERN scores compared to low-quality videos (p < 0.05). A positive correlation was observed between GQS and the 
number of views, likes, dislikes, and SAM, JAMA, and modified DISCERN questionnaire scores (p < 0.05).
Conclusions: Our findings indicate that the majority of videos were of moderate quality, with some providing adequate information. High-quality videos 
tended to attract more user engagement, including views, likes, comments, and longer duration, and exhibited better reliability and accuracy scores. 
YouTube can serve as an alternative resource for patients requiring pediatric rehabilitation, particularly during interruptions in healthcare services such as 
the COVID-19 pandemic. It is indicated that higher-quality videos produced by healthcare professionals will be more beneficial for patient education in the 
future.

Keywords: Medical knowledge, e-learning, YouTube, Rehabilitation, Cerebral palsy
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INTRODUCTION

With the advancement of the Internet, akin to other domains, 
the pace of information exchange and the utilization of 
communication platforms in healthcare have notably 
accelerated. In the active medical education system, students 
are encouraged to access visually enhanced educational 
resources and contemporary online publications. Among social 
media content, YouTube videos stand out as widely utilized 
for educational purposes. Park et al. observed that YouTube 
offers valuable scientific resources for medical and dental 
students within medical education, highlighting that digital 
innovations are poised to revolutionize education, rendering 
it more effective (1).

Not only medical students but also medical educators, 
physicians, medical support staff, and even patients frequently 
turn to YouTube to visually comprehend medical issues. 

Established in 2005 in San Bruno, California, United States, 
YouTube serves as a platform where approximately 100 
videos are uploaded every minute (2). These videos originate 
from sources whose reliability cannot be ascertained and 
have not undergone peer review (3). Consequently, some 
studies evaluating the educational content of YouTube have 
yielded limited findings. Moreover, these studies often fail to 
differentiate between educational and non-educational videos 
or videos from dubious sources. We anticipate that videos 
produced by credible sources for medical education will exhibit 
higher quality, exert greater influence on public education, and 
contribute to scholarly discourse. Reliable YouTube videos 
addressing various diseases affecting the human body are 
watched for information regarding treatment adherence, 
screening, or preventive measures (4). However, the reliability 
and usefulness of these medical videos on YouTube remain 
uncertain (5). Fischer et al. reviewed YouTube videos regarding 
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knee arthrocentesis and recommended a significant portion of 
these videos as suitable resources for students, residents, or 
fellows. However, they noted that certain videos, even those 
produced by healthcare professionals, lacked adequate and 
high-quality content (6).

Cerebral palsy (CP) stands as the most prevalent motor 
disability in childhood. Individuals affected by CP require 
ongoing physiotherapy and regular check-ups throughout 
their lives (7). Consequently, patients with CP necessitate 
rehabilitation, botulinum toxin (Botox) injections, or surgical 
interventions to mitigate the progression of spasticity. They 
also need to attend regular hospital appointments.

The emergence of the novel coronavirus (SARS-CoV-2) 
has significantly disrupted healthcare systems globally, 
particularly impacting the utilization of healthcare services, 
especially among children. Although the full extent of the 
negative consequences of quarantine measures is yet to be 
fully understood, children have experienced disruptions in 
the management of their own health conditions. Curfews 
enforced during quarantine have had notably adverse effects 
on both elderly individuals and pediatric patients. Furthermore, 
the reluctance of individuals with disabilities and their 
families to visit hospitals, coupled with the reassignment of 
physiotherapists and technicians to pandemic-related duties, 
has led to the unavailability of physiotherapy and rehabilitation 
services for a period of time (8). Consequently, some patients 
have faced the risk of deteriorating physical health, being 
deprived of Botox treatments, and even experiencing delays 
in surgical interventions (8). 

Throughout the pandemic, a considerable number of healthcare 
professionals and members of the public have turned to the 
Internet, particularly YouTube, to seek information about 
their medical conditions (9). Studies indicate that 80% of 
individuals in the United States preferred utilizing online 
resources for health-related information during this period 
(9). The interruption of treatment for children with motor 
disabilities, especially those with CP, has been a significant 
concern for many families. As a result, tele-rehabilitation 
has gained prominence, with video-based communication, 
check-ups, and therapies becoming increasingly utilized (10, 
11). Simultaneously, individuals affected by such conditions 
have continued seeking treatment online due to the necessity 
of staying home amidst pandemic conditions, coupled with 
reluctance to visit hospitals (12). 

To date, our literature review has not revealed any studies 
assessing the quality of CP rehabilitation videos on YouTube. 
Consequently, this study aims to evaluate the quality, source, 
and content of CP rehabilitation videos available on YouTube.

MATERIALS AND METHODS

In this planned cross-sectional study, we utilized the YouTube 
search engine (www.youtube.com) to search for the term 
“cerebral palsy rehabilitation” starting from August 16, 
2021. Prior to this search, approval was obtained from the 

Dokuz Eylül University ethics committee (Ethics Committee 
Decision No.: 6492- GOA 2021/20-10). We specifically sought 
videos with medical content. To ensure a broad sample, we 
employed a neutral term (“cerebral palsy rehabilitation”). 
From the search results, we selected the top 100 videos 
with educational content and English-language audio. We 
then assessed various factors including the number of likes 
and dislikes, views, video duration, comments, release year, 
presence of animation, high-definition (HD) quality, and the 
country of origin. The Suitability Assessment of Materials 
(SAM) (13) was utilized to evaluate the comprehensibility of 
medical education videos. The Global Quality Score (GQS) (14), 
Journal of American Medical Association (JAMA) benchmark 
criteria) (15), and modified DISCERN (16) questionnaires 
were employed to assess the educational quality, reliability, 
and accuracy of the videos. Measurements were recorded 
for each participant regarding each video. In evaluating video 
content, the educational material in each video was rated 
based on the presence or absence of 11 factors, as there was 
no validated rating system for videos. These factors included 
(1) etiology of CP, (2) diagnosis of CP, (3) classification criteria 
of CP, (4) symptoms of CP, (5) classification systems of CP, (6) 
gait disorder, (7) rehabilitation program, (8) bracing, (9) Botox 
therapy, (10) medical therapy for spasticity, and (11) surgery. 
This study employed a quantitative approach for both data 
collection and analysis. To this end, a survey was developed 
based on behavioral preferences and perspectives. Additionally, 
the videos were examined based on upload timeframes (<2015, 
2015–2019, ≥2020).

Evaluating Video Suitability
SAM evaluated the videos based on several variables, including 
(1) the content of the videos, (2) literacy demand, (3) graphics, 
(4) layout and typography, (5) learning stimulation and 
motivation, and (6) cultural appropriateness. Subsequently, a 
distinct SAM score was assigned to each video (9). 

Videos achieving a SAM score between 70 and 100 were 
categorized as “superior,” those with a cumulative raw score 
between 40 and 69 were deemed “sufficient,” while videos 
scoring between 0 and 39 were labeled as “insufficient.”

Global Quality Score (GQS)
The GQS, devised by Bernard et al. (14), is a 5-point Likert 
scale utilized to assess the quality, usability, and coherence 
of websites. The scale ranges from 1 to 5, with 5 indicating 
excellent quality and flow, rendering the website highly beneficial 
for patients. A score of 4 suggests good quality and generally 
smooth navigation, making the site useful for patients. A score 
of 3 reflects moderate quality with some flaws in flow, resulting 
in the site being somewhat useful for patients. A score of 2 
indicates generally poor quality and flow, offering limited utility 
to patients. Finally, a score of 1 signifies poor quality and flow of 
the site, rendering it not useful for patients at all. 

Journal of American Medical Association (JAMA) Benchmark 
Criteria
The JAMA benchmark criteria assess online videos and 
resources based on four key criteria: authorship, attribution, 

http://www.youtube.com
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disclosure, and currency. Under these criteria, a JAMA score 
ranging from 0 to 4 is assigned. Authorship (1 point) evaluates 
whether authors, contributors, their affiliations, and relevant 
credentials are provided. Attribution (1 point) assesses whether 
references and sources for all content are listed. Disclosure (1 
point) examines the disclosure of conflicts of interest, funding 
sources, sponsorship, advertising, support, and video ownership. 
Currency (1 point) checks for indications of when the content 
was posted and last updated. JAMA is utilized to gauge the 
accuracy and reliability of videos. A scorer assigns 1 point for 
each criterion met in the video, resulting in a final score ranging 
from 0 to 4, with 4 points indicating the highest quality (15).

Modified DISCERN Questionnaire
The Modified DISCERN Questionnaire serves as an assessment 
tool comprising five yes/no questions aimed at assessing the 
quality and reliability of health information publications. The 
questionnaire’s score ranges from 0 to 5 points, with the total 
score derived from the sum of “yes” points, where each “yes” 
earns 1 point and each “no” earns 0 points. The questionnaire 
includes the following questions: “Does the video address 
areas of controversy/uncertainty?”, “Are additional sources 
of information listed for patient reference?”, “Is the provided 
information balanced and unbiased?”, “Are valid sources cited? 
(from valid studies, physiatrists),” and “Is the video clear, 
concise, and understandable” (16).

Evaluating User Engagement
Five metrics of user interaction were documented for each 
video: (1) views, (2) likes, (3) dislikes, (4) video duration, and 
(5) comments. These data were collected between August 16 
and 23, 2021. 

Evaluation Team
Data analysis was independently conducted by two researchers 
(E.Ö. and V.H.). In cases where their assessments differed, 
each video underwent a re-evaluation based on a combined 
assessment by both scientists. For analysis purposes, only 
videos aimed at medical education and healthcare professionals 
were considered.

Exclusion Criteria 
Videos unrelated to CP rehabilitation, not presented in English, 
repetitive content, and promotional videos were excluded from 
the study. 

Video Sources
The sources of the videos were categorized into the following 
groups: academic, physician, society/professional organization, 
health-related website, patient, news, commercial, nonprofit 
organizations, and government.

Statistical Analysis
The acquired data underwent analysis using SPSS (Statistical 
Package for Social Sciences, Chicago, IL, USA) version 24.0 
software. Continuous data were presented as mean ± standard 
deviation, while frequency data were expressed as number (n) 
and percentage (%). The Chi-square test was utilized for the 
analysis of frequency data, while the Kruskal–Wallis test or 

Mann–Whitney U-test was employed for data with continuous 
values, depending on the number of groups. Additionally, the 
Pearson correlation test was used for correlation analysis 
between groups. A p-value less than 0.05 was deemed 
indicative of a significant difference.

RESULTS

Our study focused on the first 100 videos obtained from the 
YouTube search engine using the keyword “CP rehabilitation” 
between August 16 and 20, 2021. A total viewing time of 12 
hours, 21 minutes, and 19 seconds was dedicate to these 
videos. The longest video observed was 1 hour, 4 minutes, and 
50 seconds, while the shortest lasted only 36 seconds. The video 
garnering with the highest number of likes received 10,000 
likes, whereas the least-liked video received no likes. Regarding 
viewership, the most-watched video accumulated 811,777 views, 
whereas the least-viewed one had only 125 views. The video 
with the highest number of comments obtained 459 comments, 
whereas the one with the lowest received none. On average, each 
video garnered approximately 38,099 ± 99,692.52. The average 
number of likes per video was approximately 351.91, with a 
standard deviation of 1,218.92. The average number of dislikes 
was approximately11.47, with a standard deviation of 29.30, and 
the average number of comments was approximately 26.09, with 
a standard deviation of 66.44. Additionally, the average duration 
of the videos was approximately 444.79 seconds, with a standard 
deviation of 597.20. Among the observed videos, 15% were 
animated, and 53% were in HD format.

Based on their content, the videos were categorized as follows: 
23% provided information on the etiology of CP, 20% covered 
the diagnosis of CP, 22% addressed classification systems of CP, 
73% focused on symptoms of CP, 9% discussed classification 
systems of CP, 57% tackled gait disorders, 80% outlined 
rehabilitation programs, 18% detailed bracing, 13% provided 
information on botulinum toxin therapy, 11% discussed medical 
therapy for spasticity, and 23% covered surgery. 

The videos were assessed based on their SAM scores. The 
highest SAM score recorded was 36 (94.73%), while the lowest 
SAM score was 12 (31.57%). Upon evaluation according to SAM 
scores, 12 videos were classified as inadequate, 72 videos were 
considered sufficient, and 16 videos were deemed superior. 

A weak positive correlation was observed between the total 
SAM score and the number of views (r = 0.248; p = 0.013), 
likes (r = 0.251; p = 0.012), dislikes (r = 0.300; p = 0.002), and 
video duration (r = 0.425; p < 0.001). Similarly, a strong positive 
correlation was identified between the number of views and 
likes (r = 0.907; p < 0.001), dislikes (r = 0.881; p < 0.001), and 
the number of comments (r = 0.713; p < 0.001). Conversely, a 
weak negative correlation (r = −0.224; p = 0.025) was found 
between the number of views and the video’s upload year. A 
significant discrepancy was observed between the continents 
where the videos were published and those containing 
classification criteria (p < 0.001), while no significant difference 
was noted among videos addressing other subject matters (p 
> 0.05) (Table 1).
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Table 1: Comparison of the content of videos over the years

Video content/years <2015, n (%) 2015-2019, n (%) ≥2020, n (%) p

High Definition Videos + 5 (9.4%) 22 (42.6%) 26 (49.1%) <0.001

- 18 (38.3%) 20 (41.5%) 9 (19.1%)

Animation + 2 (13.3%) 11 (73.3%) 2 (13.3%) 0.027

- 21 (24.7%) 31 (36.5%) 33 (38.8%)

Etiology + 6 (26.1%) 11 (47.8%) 6 (26.1%) 0.594

- 17 (22.1%) 31 (40.3%) 29 (37.7%)

Diagnosis + 7 (35%) 6 (30%) 7 (35%) 0.298

- 16 (20%) 36 (45%) 28 (35%)

Classification Criteria + 5 (22.7%) 9 (40.9%) 8 (36.4%) 0.988

- 18 (23.1%) 33 (%42.3) 27 (34.6%)

Symptoms + 18 (24.7%) 30 (41.1%) 25 (34.2%) 0.811

- 5 (18.5%) 12 (44.4%) 10 (37%)

Classification Systems + 0 (0%) 3 (33.3%) 6 (66.7%) 0.071

- 23 (25.3%) 39 (42.9%) 29 (31.9%)

Gait disorder + 13 (22.8%) 28 (49.1%) 16 (28.1%) 0.181

- 10 (23.3%) 14 (32.6%) 19 (44.2%)

Rehabilitation Program + 18 (22.5%) 32 (40%) 30 (37.5%) 0.566

- 5 (25%) 10 (50%) 5 (25%)

Bracing + 3 (16.7%) 8 (44.4%) 7 (38.9%) 0.775

- 20 (24.4%) 34 (41.5%) 28 (34.1%)

Botulinum Toxin  Therapy + 3 (23.1%) 6 (46.2%) 4 (30.8%) 0.933

- 20 (23%) 36 (41.4%) 31 (35.6%)

Medical Therapy for 
Spasticity

+ 2 (18.2%) 5 (45.5%) 4 (36.4%) 0.920

- 31 (23.6%) 37 (41.6%) 31 (34.8%)

Surgery + 4 (18.2%) 12 (54.5%) 6 (27.3%) 0.465

- 19 (24.7%) 30 (39%) 28 (36.4%)

SAM Insufficient 1 (6.3%) 6 (50%) 5 (31.3%) 0.263

Sufficient 19 (26.4%) 26 (36.1%) 27 (37.5%)

Superior 3 (25%) 10 (62.5%) 3 (25%)

JAMA Insufficient data (1 Point) 0 (0%) 23 (100%) 0 (0%) 0.280

Partially sufficient data 
(2 or 3 points)

2 (4.8%) 34 (81%) 6 (14.3%)

Completely sufficient 
data(4 points)

2 (5.7%) 29 (82.9%) 4 (11.4%)

GQS Low quality  
(1 or 2 points)

1 (4.3%) 18 (78.3%) 4 (17.4%) 0.078

Intermediate quality 
(3 points)

10 (23.8%) 18 (42.9%) 14 (33.3%)

High quality (4-5 points) 5 (14.3%) 21 (60%) 9 (25.7%)

Modified DISCERN 1 Points 0 (0%) 3 (75%) 1 (25%) 0.175

2 Points 10 (24.4%) 22 (53.7%) 9 (22%)

3 Points 8 (29.6%) 9 (33.3%) 10 (37%)

4 Points 4 (16%) 7 (28%) 14 (56%)

5 Points 1 (33.3%) 1 (33.3%) 1 (33.3%)

SAM: Suitability Assessment of Material, GQS: Global Quality Score, JAMA: Journal of American Medical Association benchmark criteria, p<0.05, Bold 
font:statistically significance



E. Özduran, V. Hancı, Exploring the Reliability and Accessibility of YouTube for Cerebral Palsy Rehabilitation Information

19

When considering the upload dates, it was noted that 12 
videos were uploaded prior to 2015, 59 videos were uploaded 
between 2015 and 2019, and 29 videos were uploaded from 
2020 onward (Figure 1). A significant correlation was observed 
between the upload date and the inclusion of animation 
content as well as the availability of HD videos (p < 0.001). 
Detailed results for SAM, GQS, JAMA, and modified DISCERN 
based on upload dates and video characteristics can be found 
in Table 2.

Regarding GQS assessment, 27% of the videos were classified 
as high quality, while 57% fell into the medium quality category. 
The outcomes for all evaluation criteria are presented in Table 

3. Although statistically significant associations were identified 
between GQS scores and factors such as the number of views, 
likes, dislikes, and video duration, no significant correlation was 
found with the number of comments (p < 0.05).

A notable correlation was observed between JAMA scores and 
modified DISCERN scores, as well as video duration (p < 0.05). 
However, no significant correlation was detected between 
these evaluation criteria and other video characteristics.

It was determined that SAM, GQS, JAMA, and modified 
DISCERN scores exhibited weak correlations among each other 
(Table 4).

Table 2: Video characteristics according to years and assessment parameters (mean ± standard deviation)

Years View
Mean  ± SD

Like
Mean  ± SD

Dislike
Mean  ± SD

Comment
Mean  ± SD

Time
Mean  ± SD

<2015 (n=23) 57665.17±78940.35 162.39±163.35 10.26±11.92 14.04±26.15 274.35±329.89

2015-2019 (n=42) 50823.85±139470.46 589.40±1837.81 17.90±43.25 28.07±80.33 434.79±645.15

≥2020 (n=35) 997140±13281.41 191.45±339.88 4.54±7.10 31.62±67.04 568.80±656.16

p 0.001 0.875 0.065 0.180 0.064

SAM group

Insufficient (n=15) 6007.43±7157.73 48.18±46.18 1.43±1.78 5.18±7.13 330.88±445.65

Sufficient (n=80) 36387.77±101137.35 325.45±1185.39 10.02±24.44 30.75±71.67 360.28±438.02

Superior (n=5) 91155.08±136994.50 915.58±1952.95 1.43±1.78 5.18±7.13 1103.75±1077.64

p 0.050 0.025 0.023 0.018 0.001

GQS (1-5 points)

Low quality 
(1 or 2 points)

6007.43±7157.73 48.18±46.18 1.43±1.78 5.18±7.13 330.88±445.65

Intermediate quality 
(3 points)

24942.33±43230.79 177.52±284.41 7.12±9.18 25.36±55.51 318.70±306.12

High quality 
(4-5 points)

84891.40±174646.06 900.03±2247.24 26.59±52.39 40±98.34 778.48±939.74

p 0.036 0.006 0.008 0.116 0.005

JAMA score (0-4 Points)

Insufficient data  
(1 Point)

7488.75±9566.01 76.20±83.34 1.75±2.36 18.50±19.67 630±755.26

Partially sufficient 
data (2 or 3 points)

36878.23±93538.30 308.09±1114.24 10.77±27.62 24.79±66.24 360.87±443.60

Completely sufficient 
data (4 points)

60841.70±130076.06 839±2073.57 21.30±45.60 40.30±81.99 1092.40±1151.42

p 0.473 0.573 0.459 0.731 0.019

Modified DISCERN score (0-5 points)

1 Points 7387±10898.64 33.25±31.73 1.50±2.38 6.75±10.43 346.50±453.15

2 Points 37726.43±126535.96 383.82±1569.90 9.87±31.43 23.19±73.73 284.59±327.11

3 Points 35307.14±82238.81 397.07± 1268.74 10.88±27.95 37.40±84.15 366.56±335.16

4 Points 47423.48±81316.07 320.12±499.89 16.08±31.33 22.16±34.54 753.44±953.56

5 Points 31562.66±33770.90 199±166.27 13.33±15.94 22.33±19.75 897.33±841.58

p 0.555 0.059 0.199 0.209 0.008

SD: Standart Deviation, SAM:Suitability Assessment of Material, GQS: Global Quality Score, JAMA: Journal of American Medical Association benchmark criteria, 
Bold font:statistical significance , p<0.05,statistacally significant
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The top two countries contributing video sources on CP 
rehabilitation are the United States (69%) and India (16%). 
From a continental perspective, 69% of the videos originate 

from the Americas, while 31% are sourced from other 
continents. A significant association was identified between 
the countries of video origin and the number of comments 
(p = 0.028). This statistical difference is notably attributed to 
videos from Australia, China, and Switzerland. Additionally, 
a significant correlation was found between the countries of 
video origin and video duration (p < 0.001). This discrepancy 
is primarily due to the longer duration of videos from England 
and India.

No statistically significant difference was observed between the 
sources from which the videos were uploaded and the results 
of the reliability and quality surveys (GQS, p = 0.112; JAMA, p 
= 0.100; GQS, p = 0.302; SAM, p = 0.169) (Table 5).

When assessing the numbers of video likes (p = 0.028) and 
dislikes (p = 0.012) based on video upload sources, a notable 
distinction was identified in the Kruskal–Wallis test. Notably, 
videos uploaded by patients garnered a considerable number 
of likes. However, no significant disparity was noted between 
other video parameters and their respective sources (p > 0.05). 

DISCUSSION

This study examined the content, relevance, and user 
engagement of YouTube videos pertaining to CP rehabilitation. 
While a majority of the videos were uploaded between 2015 
and 2019, a significant proportion, comprising 30%, were 
uploaded by 2020. The onset of the COVID-19 pandemic post-
2020 significantly impacted the global healthcare system, 

Table 4: Correlations between quantitative variables and  scores

SAM GQS JAMA Modified DISCERN

Number of views 0.248* 0.277* 0.096 0.048

Number of likes 0.251* 0.251* 0.133 -0.004

Number of dislikes 0.301** 0.249* 0.127 0.098

Number of comments 0.156 0.127 0.071 0.024

Video duration;second 0.425** 0.261** 0.261** 0.314**

SAM - 0.931** 0.660** 0.650**

GQS 0.931** - 0.609** 0.632**

JAMA 0.660** 0.609** - 0.335**

Modified DISCERN 0.650** 0.632** 0.335** -

GQS: Global Quality Score, JAMA: Journal of American Medical Association benchmark criteria SAM:Suitability Assessment of Material; *p<0.05, **p<0.001 
Nonparametric Spearmens’s rank correlation coefficients

Table 3: Scores of assessment parameters

n

GQS (1-5 points) Low quality (1 or 2 points) 16

Intermediate quality 
(3 points)

57

High quality (4-5 points) 27

JAMA score (0-4 
points)

Insufficient data (1 Point) 4

Partially sufficient data 
(2 or 3 points)

86

Completely sufficient data 
(4 points)

10

Modified DISCERN 
score (0-5 points)

1 Points 4

2 Points 41

3 Points 27

4 Points 25

5 Points 3

SAM Insufficient 12

Sufficient 72

Superior 16

GQS: Global Quality Score, JAMA: Journal of American Medical Association 
benchmark criteria SAM:Suitability Assessment of Material

Figure 1: Number of videos by year.
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including physiotherapy and rehabilitation practices. Children’s 
access to hospitals became limited to emergency situations, 
leading to disruptions in their routine treatments and a setback 
in pre-pandemic progress. Additionally, quarantine measures 
resulted in reduced activity levels, disrupted sleep and eating 
patterns, and difficulties in readjusting to normalcy (7). In 
response to the pandemic, various innovative initiatives in 
pediatric rehabilitation have become indispensable, including 
tele-rehabilitation and the use of internet-based patient-
oriented videos for treatment continuation (10). This study 
seeks to analyze the content of YouTube videos addressing 
CP rehabilitation within these challenging circumstances and 
evaluate their clarity and reliability.

Originally conceived as a social media platform primarily for 
entertainment purposes, YouTube is anticipated to evolve into 
a favored source of information for patients, encompassing 
health-related content, and serving as a platform for medical 
professionals to access current academic information. Despite 
being a compelling source for medical education, concerns have 
been raised regarding the inadequacy of some videos, even 
when uploaded by healthcare professionals (6). The presence 
of unregulated videos with subpar content contributes to 
information pollution on the Internet, underscoring the 
need for professionals to upload higher-quality content. For 
instance, in a study by Yildiz et al. (17) focusing on vestibular 
rehabilitation videos on YouTube, it was found that while many 
videos lacked quality, the inclusion of high-quality content by 
healthcare professionals could potentially alleviate vestibular 
symptoms in patients. Nevertheless, medical practitioners have 
been exploring various concepts, such as tele-rehabilitation, to 
assist patients in improving their clinical conditions from home, 
leveraging advancements in technology (18). Consequently, 
social media platforms like YouTube have emerged as crucial 
mediums for disseminating and exchanging health-related 
information.

In Askin et al.’s (19) examination of YouTube videos pertaining 
to transcranial stimulation treatment for stroke, they 
observed that videos of higher garnered increased views and 
engagements and had longer durations. Similarly, Tolu et al. 
(20) highlighted that informative and high-quality videos tend 
to attract greater popularity and likes. Consistent with existing 
literature, our study revealed that videos with elevated SAM 
and GQS scores tended to accumulate more views, likes, and 
dislikes and featured lengthier durations. Conversely, Koçyiğit et 
al. (21) found no significant correlation between video quality 
and metrics such as views, likes, and dislikes. 

Notably, videos sourced from health organizations exhibited 
higher SAM values. Desai et al. (13) reported a median SAM 
value of 24 in their analysis, noting that videos with superior 
SAM ratings tended to have longer durations. Similarly, our 
study indicated a median SAM value of 20.12. Moreover, 
statistically significant associations were observed between 
SAM, JAMA, GQS, and modified DISCERN scores and video 
duration. It was evident that high-quality videos, as indicated 
by higher rating scores, tended to be longer. This observation 

aligns with the notion that presenting comprehensive and 
high-quality content necessitates a longer duration. Özdemir 
et al (22) also reported similar findings in their examination 
of cancer rehabilitation videos on YouTube. When crafting 
video content, it is imperative to strike a balance between 
providing high-quality information and maintaining audience 
engagement without sacrificing essential content. Thus, careful 
consideration should be given to the duration of videos to 
ensure optimal delivery of information.

Chen et al. (23) discovered that YouTube videos serve as an 
effective educational tool, with HD videos being particularly 
impactful for this purpose. Conversely, Gençpınar et al. (24) did 
not identify a significant correlation between liking, disliking, 
number of comments, impressions, video duration, total SAM 
score, and whether the videos were in HD format. Our study 
yielded results consistent with existing literature regarding 
these video attributes. However, we did find a statistically 
significant association between the upload date and the 
prevalence of HD videos. This indicates that while video quality, 
content, and audience response may not always align, videos 
with high image quality are uploaded with the intention of 
attracting more viewership in the current landscape.

In our study, we observed that the content of the videos 
remained relatively consistent across different time periods. 
However, when assessing videos based on the continents 
to which they were uploaded, a statistically significant 
relationship emerged, indicating that videos addressing CP 
classification were more prevalent outside the American 
continent. Additionally, a significant correlation was identified 
between the duration of the videos and their geographical 
origin. Specifically, videos originating from non-American 
continents, particularly those from England and India, 
exhibited longer durations. This finding suggests that video 
topics and lengths may have been tailored to meet the 
expectations of their respective audiences in their respective 
countries. 

Recent research underscores the significant impact of videos 
featuring patient narratives, experiences, and involvement 
in therapy sessions on peer-to-peer communication among 
patients. Our study indicates that interviews with patients 
participating in CP rehabilitation programs and their families 
have garnered attention and motivated individuals with 
similar conditions to engage in such programs. Similar 
to findings by Chou et al. (25) in the context of cancer 
rehabilitation, these shared experiences have demonstrated 
positive effects on patients. Consequently, an increasing 
availability of such videos holds promise in facilitating broader 
access to these beneficial programs for other patients. 
Moreover, Bertamino et al. (26) highlighted the pivotal role 
played by families of children with pediatric and perinatal 
strokes during the COVID-19 pandemic in facilitating their 
treatment. It is imperative for healthcare professionals to 
enhance communication with children and their families 
during this challenging period and provide necessary support 
to ensure uninterrupted care. 
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Asano et al. (27) highlighted the importance of maintaining 
CP rehabilitation treatments, even amidst the pandemic, and 
advocated for the future development of tele-rehabilitation 
services. Similarly, Cankurtaran et al. (28) proposed that 
collaborative tele-rehabilitation and telemedicine initiatives 
involving the families of CP patients could effectively mitigate 
the adverse effects of potential future pandemics. Various 
options such as gaming platforms (29), active video games, 
and virtual reality (30) for in-home tele-rehabilitation during 
the COVID-19 era present alternative avenues for rehabilitation 
prior to hospitalization. YouTube serves as a valuable resource 
not only for cerebral palsy but also for numerous neurological 
conditions and treatments like selective dorsal rhizotomy (31). 
Given the findings of our study indicating that higher-quality 
videos garner more views, it is evident that high-quality content 
uploaded on YouTube serves as another beneficial resource for 
patients and their families throughout the treatment journey. 

In the current study, no statistically significant difference was 
observed between the sources of video uploads and the final 
results of reliability and quality assessments. Similar findings 
have been reported in prior research (32,33). For instance, 
Bakulan et al. (34), in their examination of YouTube videos on 
CP, found that videos uploaded by physicians received higher 
quality ratings. In our study, videos uploaded by physicians 
were categorized under both academic and physician titles. 
Discrepant findings across studies may stem from variations 
in how authors evaluate the sources of videos. 

Furthermore, our study revealed that videos uploaded by 
patients garnered a significantly higher number of likes. 
Baker et al. (35) similarly noted a notably greater number of 
comments in patient-generated videos, with 28% of these 
comments seeking additional information. This phenomenon 
can be attributed to the increased attention received by videos 
featuring patient experiences, thereby leading to noteworthy 
changes in video interaction metrics. 

Our study is subject to certain limitations. These limitations 
encompass a relatively small sample size and the inclusion of 
only the initial 100 videos with relevant content. Additionally, 
our study is restricted to videos with English-language content, 
thereby excluding non-English videos and the insights they may 
offer from different nationalities. However, given that English is 
widely spoken worldwide, the impact of this limitation on our 
study may be relatively minor. 

CONCLUSION

Based on our study findings, the majority of the videos exhibited 
moderate quality, with some containing adequate information. 
Videos of high quality tend to attract more user engagement, 
including views, likes, comments, and longer durations, while 
also receiving better reliability and accuracy scores. Particularly 
for individuals requiring pediatric rehabilitation, such as 
patients with CP who experienced disruptions in healthcare 
during the COVID-19 pandemic, YouTube videos can serve as an 
alternative to telecommunication methods. Therefore, future 
videos produced by healthcare professionals in this domain 

should prioritize high quality, as they will be more beneficial for 
patients, aiding in symptom regression and facilitating patient 
education.
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ABSTRACT

Objective: In thalassemia syndromes, iron accumulation due to transfusion or excessive iron absorption adversely affects many organ functions, including 
the endocrine system. Due to advances in effective transfusion and chelation therapy in recent years a significant increase as occured in the life expectancy 
and quality of life of patients. This situation has also led to an increase in patients’ expectation of having children. 
Methods: This study retrospectively, evaluates the transfusion characteristics, complications and conditions of the babies with regard to pre-pregnancy, 
pregnancy and delivery of our transfusion-dependent thalassemia patients who’ve had children and were monitored at the Istanbul University Medical 
Faculty, Department of Pediatric Hematology and Oncology. 
Results: The study includes 15 patients with a gestational age between 22-34 (28±3,9) years, five with thalassemia major, nine with thalassemia intermedia, 
and one with thalassemia trait and alpha triplication. While 14 patients came for regular follow-ups, one did not. The patients on a regular transfusion 
program had an increased frequency of transfusions throughout pregnancy; four patients with thalassemia intermedia, who had never undergone a 
transfusion before, were observed to have been included in a regular transfusion program starting with the 2nd trimester of pregnancy. None of the patients 
developed cardiac and/or thromboembolic complications. One patient diagnosed with thalassemia intermedia and one patient diagnosed with thalassemia 
major each had a stillborn baby, three patients diagnosed with thalassemia intermedia had preterm babies and four other patients had babies with 
intrauterine growth restrictions (IUGR). 
Conclusions: Thalassemia patients who are followed up with a regular multidisciplinary approach will be able to have a healthy pregnancy and children 
through the early recognition, prevention and treatment of complications.
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INTRODUCTION

Thalassemia syndromes are a group of diseases characterized 
by the presence of genetic mutations that cause hemoglobin 
(Hb) alpha (α) or beta (β) chain defects, and are common 
all over the world. Depending on the severity of the genetic 
mutation and its reflection on the phenotype, thalassemia 
includes a wide spectrum of diseases from silent carriers to 
severe transfusion-dependent forms. With the development 
of transfusion strategies in transfusion-dependent thalassemia, 
the early determination of iron load, and introduction of new 
oral chelators, effective chelation practices have extended the 
life span of patients and increased their life quality (1). A long 
side the increased expected life expectancy of patients so has 
their desire to marry and have children also increased over time 
(2-7). Although the view that only women with thalassemia 
intermedia could have children had been dominant in previous 
years, cases have shown that both women with thalassemia 

major (TM) and women with thalassemia intermedia (TI) can 
give birth to healthy children (1). The first successful pregnancy 
was reported in a patient with TM in 1969, with more than 
400 successful pregnancies also being described afterward 
(8). Multi-center studies on this subject are scarce. In 2004, 
Skordis et al. (9) evaluated the pregnancies of 86 TM and 12 TI 
patients, emphasizinged pregnancy to be safe in thalassemia 
and to have no harmful effects on the course of the disease 
(9). A multi-center study conducted in 2010, examined 58 
pregnancies of 46 patients with TM and 17 pregnancies of 
11 women with TI, and reported that 91% of pregnancies to 
have resulted in successful deliveries, with the rate for preterm 
deliveries was being 29% (2). Based on that study, successful 
pregnancy processes were concluded to have been observed in 
patients who are followed up on regularly. A study conducted 
by the Thalassemia Clinical Research Network (TCRN) group,  
found in 8% of thalassemia women had had pregnancies, while 
2013 this was  reported as 25.1%. A total of 129 pregnancies 
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were seen in 72 out of the  264 female patients who were  
involved in the study, with more than 70% of these pregnancies 
resulting in live births, and 88 of these deliveries were full-
term births (10,11). Despite effective chelation, most patients 
with TM have impaired gonadal function, leading to primary 
or secondary amenorrhea, especially in women. Among all 
endocrine complications, hypogonadotropic hypogonadism is 
the most common disorder and has been shown to be directly 
related to the serum ferritin value (12). Pituitary insufficiency 
has been reported to develops in 40-90% of patients with 
transfusion-dependent TM due to iron accumulation in 
the pituitary. For this reason, most expectant mothers with 
thalassemia need hormone replacement therapy. Again, 
most TM patients have infertility problems. The prevalence 
of fetal and maternal complications is seen to be higher in 
these women compared to the general population (2,12-14). 
Other problems reported in these patients include increased 
transfusion need, increased heart rate and cardiac output, 
arrhythmia, preterm and low birth weight due to maternal 
anemia and hypoxia, newly diagnosed diabetes or difficulties in 
controlling existing diabetes, increased risk of thrombosis and 
embolism, placental insufficiency, ablatio placenta, gestational 
hypertension, kidney and gallstones, and urinary tract 
infections (2,13). In patients with TI, the need for transfusion 
increases during pregnancy, with 60-80% of patients receive 
erythrocyte suspension during pregnancy, including patients 
who had not been transfused before. This situation exposes 
patients to the risk of alloimmunization. Other publications on 
the same patient group, also again show an increased risk of 
miscarriage, preterm delivery, intrauterine growth retardation 
(IUGR) and thromboembolism (2,12,13). The current study, 
evaluates 19 spontaneous or treated pregnancies, their 
pregnancy complications and the treatment approaches of 15 
patients who were followed up for TI and TM.

MATERIAL AND METHOD

The research is a retrospective,  study that has obtained and 
evaluated the data related to 22 gestational periods for 15 
patients diagnosed with TM and TI, who were followed by ITF 
Pediatric Hematology and Oncology Department, based on 
their files and computer records. Consent was obtained from all 
patients, as well as approval from the Health Sciences University 
Umraniye Training and Research Hospital Ethics Committee. 
(Approval No: B.10.1.TKH.4.34.H.GP.0.01/07 dated January 26, 
2023). The study evaluates the patients’ gestational age, pre-
pregnancy transfusion and chelator use status, transfusion status 
during pregnancy, complications during pregnancy, applied 
treatments, delivery process, status of babies (live/stillbirth, 
IUGR, prematurity), complications developing in newborn and 
postnatal babies and follow-up processes (Table 1).

FINDINGS

Of the patients 5 are TM, 9 are TI, and 1 patient is thalassemia 
carrier (TC) with alpha triplication. The patient with TC and 
alpha triplication was receiving regular transfusions at 3-week 
intervals. The gestational age of the patients is between 22-34 
(28±3.9) years. Liver iron accumulation (LIC) was determined as 

5.52±4.53 mg/g dry liver weight in the liver T2*MR evaluation 
of the patients before pregnancy. Regular pregnancy follow-up 
was performed on 14 patients. The one pregnancy without a 
follow-up ended in a miscarriage. Two patients diagnosed with 
TM and one diagnosed with TI received hormone replacement 
therapy (clomiphene citrate, human menopausal gonadotropin) 
in the pre-pregnancy period. One patient diagnosed with TI had 
twin pregnancy through in vitro fertilization. All of the patients 
who were followed up on had taken folic acid during pregnancy.  
Splenectomy was performed in  the pre-pregnancy period on 
five of the patients with  TI, two of the patients with TM, and 
one patient with TC and alpha triplication. Transfusion need and 
frequency increased in the five patients with TM who received 
regular transfusions. While initially receiving transfusions every 
three weeks, the transfusion interval was shortened to 2 weeks, 
especially during the third trimester. While four of the patients 
with TI were given intermittent transfusions (3-4 times a year), 
five had never been transfused. While an increase occurred in 
transfusion frequency for patients with TI who’d been previously 
transfused, four of those who’d not been  transfused ended 
up needinged monthly transfusions after the first trimester. 
One patient with TI intermedia did not need any transfusion. 
While the one patient with TC  and alpha triplication received 
transfusion intermittently in the pre-pregnancy period, an 
increase in the transfusion frequency was detected during 
pregnancy, with transfusions being performed every month 
during pregnancy. The amount of erythrocyte suspension given 
by transfusion was observed to be 14-66 U/10 months (30.3±2.8 
U). Spontaneous pregnancy developed in one patient with TI 

Table 1: General characteristics of the patients

n            %

Diagnosis TM
TI
TC and alpha triplication

5          
9          
1            

30,8
61,5
7,7

Age 37± 4,2 15        100,0

Splenectomy TI
TC and alpha triplication
TM   

5          
1            
2           

33,4
6,6

13,3

Pre-pregnancy 
transfusion

None
Intermittently
Regular
More often than 3 weeks

5           
4           
4           
2           

33,3
26,7
26,7
13,3

Ferritin level (ng/dL) TI: 827,27 ± 586,56
TM: 1743.11± 727,12

10          
5           

66,6
33,4

LIC ( n=11, mg Fe/g 
dry liver weight)

T: 8,96 ± 6,4
TI: 7.37± 5,21

4           
7           

26,7
46,4

Hormone 
replacement therapy

TM
TI

2           
1             

13,3
6,7

IVF TI 1             6,7

Number of 
pregnancies 
(multiparity)

1
2
3

9           
5           
1             

60,0
33,3
6,7

Gestational age 28±3,9 22          100,0

TM: Thalassemia major, TI: Thalassemia intermedia, TC: Thalassemia carrier, 
LIC: Liver Iron Concentrations,  IVF: In vitro fertilization method
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using hydroxyurea. The hydroxyurea used in the first 5 weeks of 
pregnancy was discontinued after pregnancy was detected upon 
detecting pregnancy. Genetic counseling was then performed 
with  additional fetal risks be investigated. At the request of the 
family, the decision was made to continue the pregnancy. The 
baby was born healthy and no problem was faced in the follow-
up. Low-molecular-weight heparins(LMWHs) were used for 
thrombosis prophylaxis during pregnancy in four patients with TI 
who’d undergone a splenectomy, two patients with TM, and the 
one patient with TC and alpha triplication. Aspirin (acetylsalicylic 
acid) was additionally used duo to the high platelet counts in 
these patients. One patient had had a pulmonary embolism as 
a child. One patient received only aspirin. Three patients with 
TI and two patients with TM had preterm babies. The baby of 
one patient with TI was taken to the intensive care unit with 
the diagnoses of intrauterine growth retardations (IUGR) and 
meconium aspiration syndrome. After receiving mechanical 
ventilation support for 20 days, the baby was discharged in good 
health and with no problems. One of the patients with TI had 
preterm twin babies, with no problems occurring in the follow-
up. Two patients with TM had a multiparous pregnancies. One 
patient who had three pregnancies had one result in abortion, 
with the other two pregnancies resulting in a healthy full term 
delivery. One patient with TI had two pregnancies, one baby was 
born healthy at full term, the second full term-born baby needed 
short-term intensive care due to respiratory distress (Tables 1,2).

DISCUSSION

Endocrine problems such as hypogonadism, hypothyroidism, 
hypoparathyroidism and diabetes mellitus may be seen in 
thalassemia syndromes due to iron accumulation. While these 
complications had been more difficult to manage in previous 
years, patients now live a longer life and want to have children 
due to the increased developments in treatment in recent 
years. As in every chronic disease, adherence to treatment 

and multidisciplinary approaches affect the success rate. The 
current study has evaluated 22 pregnancies of 15 patients 
with TM and TI, all but two of which resulted in live births. 
One of other two, one could not be followed up regularly. 
Similar to the more than 400 TM patients reported in the 
literature, the current study  shows that patients with TM 
can have a healthy pregnancy and delivery process through 
with regular transfusions and effective chelation, as well as 
medical treatments when necessary (15). Most of this patient 
group may need hormone replacement therapy due to the 
anovulatory cycle (12). The study saw hormone replacement 
therapy to have been applied to two patients with TM and  to 
one patient with TI, as well as the patient with TI having a child 
using in vitro fertilization. The literature has reported ovarian 
hyperstimulation syndrome (increased vascular permeability, 
thromboembolism, ascites, liver and kidney failure) to be able to 
rarely develop during hormone replacement therapy (14,16,17). 
None of the patients in the current study developed ovarian 
hyperstimulation syndrome, hypersplenic crisis, or cardiac 
failure. While cross-sectional ferritin levels were low in seven 
of the patients with TI (430.79±137 ng/ml),  these levels were 
found to be above 1000 ng/ml in one patient. Of the study’s 
patients with TI five had not been transfused before, while four 
patients had been transfused intermittently. An increase was 
observed in the ferritin levels of the patients whose transfusion 
need had  occurred and increased during pregnancy. The ferritin 
levels of the patients with TM were over 1500 ng/ml and all of 
them had been using an oral chelator (deferasirox) before their 
pregnancy. The literature recommends oral chelation therapy 
be discontinued when pregnancy develops (18,19). The current 
study saw oral chelation therapy discontinued in the patients 
who develops pregnancy. Oral chelation therapy may result in 
pregnancy/maternal anemia and hypoxia which may develop 
then increase the risk of preterm birth, this is why patients with 
a pre-transfusion Hb level of 10 grams/dl are recommended 
to be included in a regular transfusion program (20). The pre-
transfusion Hb levels of this study’s patients were found to be 
8.2±2.3 grams/dl on average. The need for transfusion increases 
in patients with TI during pregnancy, with 60-80% of  the 
patients having received transfusions while pregnant, including 
those who had not been transfused before (21). As a result 
patients face the risk of alloimmunization. The recommendation 
has been made that the frequency of transfusion and Hb level 
before transfusion in pregnant women with thalassemia 
intermedia should be determined  in pregnant women with 
TI according to the clinical condition of the patient and fetal 
development. However, other authors are also found to have 
suggested that the Hb level should be determined as 10 grams/
dl before applying  a transfusion as in TM (22). The study found 
the frequency of transfusions for patients with TM increase after 
the second trimester of pregnancy.  Of nine patients with TI four 
had previously been dedected during pregnancy. Four patients 
who had not been transfused before were included in the 
regular transfusion program. Alloimmunization did not develop 
in any of the patients. The transfusion frequency for the patient 
with TC and alpha triplication, had been every 3 weeks but 
increased during pregnancy; her ferritin levels were also >1500 

Table 2: Complications and treatments during pregnancy in 
patients

Transfusion 
during 
pregnancy

None
Intermittently
Regular
More often than 3 weeks

1             
4           
4
6

6,7 
26,7
26,7 
40,0

Prophylaxis 
(n=15)

Folic acid
Aspirin use
Aspirin and LMWHs
LMWHs

15
1
5
2

100,0
6,7

33,3
13,6

Type of birth 
(n=20)

VD
CS

7              
13             

31,8
59,0

Complication 
(n=22)

Abortion
Stillbirth
Twin pregnancy
Prematurity
IUGR
Respiratory distress
Use of hydroxyurea

1
1
1
5
4
2
1

4,5
4,5
4,5

22,7
18,1
9,0
4,5

Aspirin: Acetyl salicylic acid,  LMWHs: low-molecular-weight heparins, IUGR: 
Intrauterine growth restriction, VD: Spontaneous vaginal deliveries,  
CS: Caesarean section deliveries 
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ng/ml. Studies conducted with regard to deferoxamine have 
stated pregnant women  with severe liver and heart iron load  
to be able to used it after the second trimester of pregnancy. 
Kumar et al. reported that deferoxamine that had beed used in 
the 2nd and 3rd trimesters in 32 patients, had not increased fetal 
risk (2,23,24). The current study found the liver dry iron weight 
was found to be 7.85±5.27 mg/g in the T2*MR performed on 
the pre-pregnancy patients, with no complication associated 
with hyperferritinemia occurring nor any need for deferoxamine 
during pregnancy. The study learned that one patient with TI, 
who was using hydroxyurea, had became pregnant unplanned 
and continued taking the drug until she learned that she was 
pregnant. Animal studies, have reported that the drug, which is 
not recommended for use during pregnancy due to its potential 
teratogenic effect, may cause fetal meningomyelocele when 
used (25). This patient, had been given genetic counseling and 
offered the option of a medical abortion; she continued her 
pregnancy voluntarily and had a healthy baby. Preterm delivery 
occurred in five patients, one of which was a twin pregnancy, 
and  four patiens had IUGR deliveries. This study’s patients 
had no complaints of a significant decrease in effort capacity, 
significant tachycardia or need for cardiological drug support 
or chelation during pregnancy. While pregnancy alone adds a 
4-folds increase in risk of thrombosis this rate increases more for 
pregnant women with TM. Because the presence of additional 
prothrombotic risk factors will increases the risk of thrombosis 
and pulmonary embolism, short-term use of anticoagulants 
during pregnancy and after delivery has been recommended 
for those with significant risk factors and patients with 
splenectomy (2,26,27). The risk has been reported  is higher 
in splenectomized patients who are not transfused or have 
received very few transfusions (28). Aspirin and low-molecular-
weight heparin (LMWH) prophylaxis were given to one patient 
who’d had a pulmonary embolism in childhood who’d used 
aspirin during pregnancy, and whose protein S level was found 
to be low (45%). During the follow-up, no thromboembolic 
event developed during pregnancy, and LMWH treatment 
continued for 6 weeks after delivery. Publications  are found 
showing an increased risk of miscarriage, preterm delivery, 
IUGR and thromboembolism in pregnant women with TI (21). 
A spontaneous abortion occurred in one of the patients with 
TI without follow-up. Thalassemia disease being considered an 
indicator or for a cesarean section in patients with the disease 
is controversial. Due to a short stature and skeletal deformities, 
the head-pelvis mismatch of those with the disease is shown   to 
be an indication for cesarean section (21,29). However, vaginal 
delivery may be preferred in young patients with no deformities. 
Because intubation may be difficult during a cesarean section 
as a result of skull deformity, if there a cesarean delivery with 
spinal epidural anesthesia should be offered as an alternative 
when there is no skeletal deformity. An elective cesarean 
section was preferred as the delivery method for most of study’s 
patients (59%). 

As a result, diagnosing and treating complications early 
is possible with a multidisciplinary approach and regular 
pregnancy follow-ups for patients with thalassemia during 
pregnancy, most of which are planned. A safe pregnancy and 

healthy delivery become possible as a result of evaluating heart 
and liver functions, screening for viral infections, reviewing of 
endocrinological problems and improving the quality of life 
before and, with the onset of pregnancy, as well as through folic 
acid, calcium, and vitamin D replacement, close monitoring of 
cardiac functions; involvolving patients in a transfusion program 
who have a pre-transfusion Hb level of 10 grams/dl, initiating 
of anticoagulant therapy if necessary, antibody screening and 
close sonographic follow-up of the fetus. In this study’s limited 
number of cases, the pregnancies were successful and  all but 
one of the patients with thalassemia delivered their children. 
Multi-center studies on this subject will contribute to the 
determining patients’ methods regarding having children and 
to creating of guidelines.
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ABSTRACT

Objective: Heart murmurs in childhood are the most common reason for pediatric cardiology consultations worldwide. The aim of this study is to 
investigate the frequency and etiology of congenital heart disease (CHD) in two different centers possessing significant differences in factors such as 
geography, climate, and sociocultural conditions.
Methods: The study involves patients who’d been referred to the pediatric cardiology outpatient clinic due to heart murmurs between November 
2022-October 2023. All patients were evaluated by echocardiograph to investigate the causes of the murmur.
Results: The study includes 2,127 patients (1,452 from Şırnak and 675 from Giresun; median age = 1.95 years). The gender distributions were similar in 
both regions. Pathological heart murmurs were more prevalent in Şırnak (21.6%) compared to Giresun (7.7%), while Giresun had a higher percentage of 
innocent murmurs (92.3%). Cyanotic conditions were rare. Surgery was required for 3.7% of patients overall (4.5% in Şırnak; 1.9% in Giresun). Normal 
echocardiograms were found in 46% of the total population, with variations being 41% in Şırnak and 56% in Giresun. Pathological murmurs were more 
common in females. Patients with pathological murmurs were more likely to require surgery. Şırnak had more pathological echocardiography results and 
a higher need for surgery. Neonates were the age group most frequently requiring surgery in both centers.
Conclusions: Educating society and fostering awareness are imperative steps for preventing consanguineous marriages and encouraging appropriate birth 
intervals. Swift public education is particularly crucial in developing nations marked by elevated consanguinity rates and limited financial resources, 
highlighting the potential detrimental consequences of inbreeding.

Keywords: Child, echocardiography, cardiac murmur
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INTRODUCTION

Congenital heart defects (CHDs) represent a significant share of 
clinically notable birth abnormalities and are a crucial aspect of 
pediatric cardiovascular conditions, with an estimated occurrence 
of 6–9 CHD cases per 1,000 live births [1,2]. Heart murmurs are 
one of the most common warning signs for pediatricians in the 
diagnosis of CHD. Heart murmurs are sounds created by turbulent 
blood flow in the heart and vascular structures and are transmitted 
to the chest wall between 20-2,000 Hz. Heart murmurs in the 
childhood age group are the most common reason for pediatric 
cardiology consultations worldwide. Innocent heart murmurs 
can be heard in 70-85% of healthy children. This type of murmur 
develops due to increased blood flow rate without any cardiac 
pathology and occurs in cases where cardiac output increases, 

such as fever, anemia, and thyrotoxicosis. Innocent murmurs are 
defined as short-term, single, soft, non-propagating rhythmic 
sounds systolic in nature that change character with breathing 
and position. Heart murmurs can also occur as a sign of congenital 
or acquired heart disease. A child with a heart murmur needs to 
be evaluated with a history and a systemic examination, as well as 
a detailed cardiovascular system examination. Therefore, having 
pediatricians distinguish between innocent and pathological 
murmurs is of great importance. In this way, incorrect diagnoses, 
unnecessary referrals, and loss of money and time can be 
prevented [3–5].

This study’s objective is to assess the frequency and complexity 
of CHD alongside echocardiographic findings in patients 
presenting to one of two pediatric cardiology outpatient clinics 
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with heart murmurs. The study has chosen two cities in pursuit 
of this, one being Şırnak, a mountainous region that has a lower 
sociocultural level, higher fertility rates, and a greater number 
of consanguineous marriages. The other is Giresun, a coastal 
area with lower fertility rates where consanguineous marriages 
are relatively less common. Based on the 2022 data from the 
Turkish Statistical Institute (TURKSTAT), the crude birth rate in 
Şırnak is 23.7 per thousand, which is significantly higher than 
that of Giresun, which stands at 8.3 per thousand. Additionally, 
Şırnak has a 14.5% rate of consanguineous marriages, while 
Giresun’s is 8.5%. Both of these differences have been found to 
be statistically significant (p < 0.005) through the chi-squared 
test. The aim is to explore the etiology of CHD in two distinct 
centers that differ significantly in terms of such factors as 
geography, climate, and sociocultural conditions.

MATERIAL AND METHODS

This retrospective study was conducted between November 
2022-October 2023 at two medical centers, one in Şırnak and 
the other in Giresun. The study focuses on patients who’d been 
referred to the pediatric cardiology clinic due to the presence of 
heart murmurs. All patients who presented during this period 
were included in the study, and their demographic characteristics 
and echocardiographic findings are analyzed retrospectively. 
The study received ethical approval from the Şırnak University 
Faculty of Medicine Ethics Committee (Approval No: 71172 dated 
8/10/2023) and was conducted in accordance with the principles 
outlined in the Helsinki Declaration.

Patients with pre-existing cardiac diagnoses who were under 
follow-up, as well as those who presented with symptoms 
unrelated to heart murmurs (e.g., chest pain, syncope, 
palpitations) or for obtaining a sports medical certificate 
were excluded from the study. The remaining patients were 
categorized into two groups (i.e., innocent heart murmurs, 
pathological heart murmurs) based on the referral made by 
pediatric physicians. Comprehensive medical histories were 
obtained from all patients. Two-dimensional, M-mode, and 
color Doppler echocardiography techniques were employed 
to evaluate the patients, and the examination findings were 
compared with the results from their echocardiography.

Statistical analysis
The data were analyzed using IBM SPSS Statistics 25.0 (IBM 
Corp., Armonk, NY, USA). Descriptive statistics were presented 
in terms of the number of units (n), percentages (%), and 
median values. The study assesses the normality of the single 
numerical variable of age using the Shapiro-Wilk normality 
test. Categorical variables such as gender, the child cardiology 
center to which the patient belonged, the need for surgery, the 
presence of cyanosis, and type of murmur are evaluated using 
the chi-squared test. A p-value less than 0.05 is considered 
statistically significant.

RESULTS

The study involves a total of 2,127 patients, with 1,452 patients 
being from Şırnak and 675 from Giresun. The median age of the 

patients is 1.95 years (Range: 1 d - 18 yrs.). Figure 1 shows the 
patients’ age distributions. Of the total cohort of cases, 45.3% 
are girls and 54.7% are boys. Similarly, both Şırnak and Giresun 
have similar gender distributions. Regarding the presence of 
pathological or innocent heart murmurs, a higher percentage of 
patients in Şırnak had pathological murmurs (21.6%) compared 
to Giresun (7.7%), resulting in an overall average percentage 
of 17.2% for the total population. Meanwhile, Giresun had a 
higher percentage of innocent murmurs (92.3%) compared to 
Şırnak (78.4%). Cyanotic conditions were rare in both centers, 
with only a small percentage of the total cohort of patients 
presenting with cyanosis. The need for surgery was present 
in a small proportion of cases, with 3.7% of patients in the 
total cohort requiring surgery (4.5% in Şırnak; 1.9% in Giresun). 
Finally, when assessing the echocardiography results, 46% of 
the total population had normal echocardiograms. Şırnak 
had a slightly lower percentage of normal echocardiograms 
(41%), while Giresun had a higher percentage (56%) of normal 
echocardiography findings (Table 1).

A significant statistical difference was observed when 
examining the relationship between heart murmurs and 
gender. Pathological heart murmurs were found to be more 
prevalent among females (p = 0.017). However, no significant 
dependence was observed between gender and the need for 
surgery (p > 0.05). Additionally, the patients with pathological 
heart murmurs were observed to require surgery more often 
(p < 0.001). Additionally, an approximately 42% correlation was 
found between type of heart murmur and the need for surgery. 
When comparing the echocardiography results from both 
centers, pathological echocardiography results were found 
more often in patients in Şırnak (p < 0.001). When evaluating 
the center where the patients were located alongside the 
need for surgery, the patients in Şırnak were determined to 
require surgery more often (p = 0.005; Table 2).  No significant 
dependence was observed between the center where the 
patients were located and their diagnosis of cyanotic heart 
disease (p = 0.443).

A significant difference was observed between the groups 
based on whether the patients were referred for surgery and 
their age. When evaluating each center internally, the neonatal 
age group was the age group most frequently in need of surgery 
in both centers (p < 0.05; Table 3).

Figure 1: Distribution of patients by age groups.
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DISCUSSION

Cardiovascular malformations affect 0.4-1.4% of live births, and 
a quarter of these cases require specialized cardiac treatment 
in infancy. However, delayed or unsuccessful diagnoses occur 
in 20-30% of cases, despite prenatal CHD screening being 
successful and widely available. Over 10% of severe CHD 
cases currently still experience delayed identification [6]. 
Therefore, accurate detection of cardiac murmurs protects 

patients with innocent murmurs from the fear of heart disease, 
unnecessary medication, and physical activity restrictions 
while ensuring that patients with pathological murmurs are 
quickly diagnosed and given the necessary intervention and 
treatment. To distinguish between innocent and pathological 
murmurs, a suitable environment must be provided for the 
examination, and the physician performing the examination 
must be experienced. Yıldız et al. [7] observed that valve 
insufficiency and atrial septal defects that may require follow 

Table 1: Demographic characteristics of the patients, murmur types, cyanosis status and main diagnoses detected after 
echocardiography

Variables Total (n=2127) Şırnak (n=1452) Giresun (n=675)

Median Age (years) 1.95 (1 day-18 years) 2.23 (1 day-17.6 years) 1.29 (1 day-18 years)

Female/Male 964/1163 (45.3%/54.7%) 663/789 (45.7%/54.3%) 301/374 (44.6%/55.4%)

Pathological/Innocent Murmur 365/1762 (17.2%/82.8%) 313/1139 (21.6%/78.4%) 52/623 (7.7%/92.3%)

Cyanotic/Non-Cyanotic 7/2120 (0.3%/99.7%) 6/1446 (0.4%/99.6%) 1/674 (0.1%/99.9%)

Need for Surgery 78 (3.7%) 65 (4.5%) 13 (1.9%)

Echocardiographic results

Normal 979 (46%) 600 (41%) 379 (56%)

Patent foramen ovale 486 (22.8%) 398 (27.4%) 88 (13%)

Atrial septal defect 195 (9.2%) 120 (8.3%) 75 (11.1%)

Mitral regurgitation 105 (4.9%) 77 (5.3%) 28 (4.1%)

Ventricular septal defect 99 (4.6%) 75 (5.2%) 24 (3.6%)

Patent ductus arteriosus 98 (4.6%) 89 (6.1%) 9 (1.3%)

Pulmonary stenosis 49 (2%) 24 (1.6%) 15 (2.2%)

Aortic regurtitation 37 (1.7%) 25 (1.7%) 12 (1.8%)

Peripheral pulmonary stenosis 25 (1.1%) 10 (0.6%) 15 (2.2%)

Coronary fistula 11 (0.5%) 3 (0.2%) 8 (1.2%)

Aortic coarctation 7 (0.3%) 3 (0.2%) 4 (0.6%)

Atrioventricular septal defect 6 (0.2%) 5 (0.34%) 1 (0.2%)

Aortic stenosis 6 (0.2%) 3 (0.2%) 3 (0.4%)

Ascending aortic dilatation 8 (0.4%) 0 8 (1.2%)

Tetralogy of Fallot 5 (0.2%) 4 (0.3%) 1 (0.2%)

Other 21 (1%) 16 (1.1%) 5 (0.7%)

Table 2: Comparison of Echocardiography Results by Centers when Evaluated as Normal-Pathological

Center Normal (n, %) Pathological (n, %) p-value Need for surgery No-need for surgery p-value

Şırnak 600 (41.3%) 852 (58.7%)
<0.001

65 (%4,5) 1387 (%95,5)
0,005

Giresun 379 (56.1%) 296 (43.9%) 13 (%2) 662 (%98)

Table 3: The comparison of patients’ referral for surgery based on age groups at the *** and **** centers

Center Age Groups p-value 0-1 month (n, %) 1-12 months (n, %) 1-6 years (n, %) 6-12 years (n, %) 12-18 years (n, %)

Şırnak No Surgery <0.001 117 (88%) 438 (94.2%) 427 (96.8%) 257 (98.5%) 148 (97.4%)

Surgery 16 (12%) 27 (5.8%) 14 (3.2%) 4 (1.5%) 4 (2.6%)

Giresun No Surgery <0.05 90 (93.8%) 220 (98.7%) 248 (98.8%) 78 (100%) 26 (96.3%)

Surgery 6 (6.3%) 3 (1.3%) 3 (1.2%) 0 (0%) 1 (3.7%)
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up were detected in the echocardiograms of patients who were 
thought to have had innocent murmurs. They emphasized 
that echocardiographic examinations may also be required for 
innocent heart murmurs.

Studies have reported the prevalence of innocent murmurs 
in patients admitted with a cardiac murmur to range from 
63-80% [3,5]. The current study found this rate to be 82.8% 
over the entire patient group. Of the echocardiographic 
evaluations of patients presenting with heart murmurs, 46% 
resulted in normal cardiac findings. Of the patients presenting 
with murmur, the most common abnormal cardiac findings 
were patent foramen ovale (PFO), atrial septal defect (ASD), 
and mitral regurgitation (MR). Similar to this study, two other 
studies conducted in Turkey found the order of frequency 
(highest to lowest) to be PFO, ASD, and pulmonary stenosis 
[5,7], while another study instead found mitral valve prolapse 
and mitral regurgitation to come after ASD [3].

The echocardiographic evaluations of patients presenting 
with heart murmurs in the current study reveal abnormal 
cardiac findings in 54% of the entire group. However, these 
data show significant differences between the two centers, 
with the patients living in Şırnak having a greater number of 
abnormal cardiac findings. At the same time, the patients living 
in Şırnak were also determined to require cardiac operations 
more frequently. Several reasons for this situation have 
been considered. According to 2022 TURKSTAT data, 14.3% 
of marriages in Şırnak are consanguineous, while this rate is 
8.5% in Giresun [8]. Previous investigations have explored the 
connection between consanguinity and various diseases in 
children. The findings indicate that, despite higher fertility rates 
in consanguineous marriages compared to non-consanguineous 
ones, the percentage of living children is similar in both groups. 
This is attributed to the increased child mortality rate in 
consanguineous marriages. The results underscore the impact 
of homozygous recessive genes in causing different types of 
CHD, suggesting a potential multi-factorial genetic pattern. 
Consanguinity among parents enhances the accumulation 
of recessive genes in their offspring, consequently elevating 
the likelihood of congenital malformations, including 
heart anomalies. Consequently, raising awareness within 
communities, particularly in countries with high consanguinity 
rates and an elevated disease burden, about the adverse effects 
of inbreeding is crucial [9,10].

Of course, the presence of genetic influences in 
the development of CHD is very crucial. The recent 
advancements in genetic and genomic techniques have 
facilitated the discovery of over 100 genes linked to CHD. 
Despite these significant breakthroughs, only one-third 
of CHD cases have been attributed to straightforward 
genetic causes. This is due to the complex nature of CHD, 
where factors such as oligogenic influences, environmental 
elements, and gene-environment interactions also play 
pivotal roles. One of these is hypoxia, a secondary effect of 
living in high altitudes. In the early 1950s, the initial reports 
highlighted an elevated incidence of atrial septal defect and 

patent ductus arteriosus cases among infants born at high 
altitudes. Maternal exposure to varying levels of reduced 
oxygen during mid-gestation, even for brief periods, has 
been identified as a factor causing conotruncal heart defects 
[11]. Other studies have demonstrated an 8%-14% exposure 
to hypoxia midgestation to reduce the levels of the cardiac 
transcription factor Nkx2-5, leading to heart defects [12]. 
This interaction between the environment and a gene may 
offer insight into the intriguing clinical observation that 
populations at high altitudes exhibit significantly higher 
rates of complex CHD compared to those at sea level [13]. 
These observations align with the findings from the current 
study, indicating a lower frequency of abnormal cardiac 
findings in the coastal province of Giresun (altitude = 14 
meters) compared to the mountainous region of Şırnak 
(altitude = 1,700 meters). However, importance is had in 
noting that this association should be interpreted cautiously 
and that the need exists for more extensive investigations to 
establish a direct link between altitude and the development 
of CHD. Additionally, the potential influence of other factors 
such as the duration of maternal residence in these regions 
during pregnancy requires further exploration.

In addition, evidence exists that a mother’s decreased intake of 
vital nutrients may increase her offspring’s risk of developing 
CHD [11]. The decrease in essential nutrients in mothers can 
be attributed to various factors. Firstly, maintaining a well-
balanced diet that prevents deficiencies is crucial and requires 
both nutritional knowledge and the financial means to afford 
such dietary support when necessary. Achieving this demands 
a favorable socioeconomic status. In the Southeastern Anatolia 
region (SAR) where Şırnak is located, however, 41.5% of the 
population falls into the lowest welfare category. In contrast, 
in the Eastern Black Sea region (EBR) that is represented by 
Giresun, 25.5% of the population is categorized as having the 
lowest welfare level [14].

According to the 2022 TURKSTAT data, Şırnak is the province 
in Turkey with the second highest fertility rate (23.7 per 
thousand), while Giresun has the fourth lowest fertility rate (8.3 
per thousand; Figure 2) [8]. Şırnak’s high number of patients 
with heart murmurs may be attributed to its high birth rate and 
child population. Given the need to avoid missing diagnoses, 
especially in the newborn and young child group, many patients 
in Şırnak are inevitably directed to pediatric cardiology for heart 
murmur diagnosis. Although women are known to have many 
children with little time in between births in Türkiye, especially 
in the SAR, the 2018 Turkey Population and Health Survey 
(TNSA) states the median birth interval of women to have 
been 33 months in the SAR, while this value was 50 months in 
the EBR [14]. Previous publications have determined low birth 
weight to also be an independent risk factor [9]. While the rate 
of children born smaller than average and very small in SAR is 
26.7%, this rate is 21.8% in EBR [14]. 

This study has limitations that are secondary to its retrospective 
character. Importance is had in noting that the specific 
consanguinity statuses of the individual cases included in the 
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analysis were unavailable and that the study had to use the 
2022 TURKSTAT data to compare consanguinity situations in 
the two regions. Despite efforts to obtain this information, its 
absence limits the study’s comprehensiveness. Other factors 
that have been found to have an impact in the literature 
regarding the prospective design can also be examined, such 
as mothers’ drug and cigarette use. Nevertheless, this study is 
believed to be able to contribute to the literature by being a 
heart murmur etiology study with a large population and by 
shedding light on the realities in Türkiye.

CONCLUSION

In conclusion, this study had delved into the prevalence 
and complexity of CHD among pediatric patients presenting 
with heart murmurs in two distinct regions with varying 
sociocultural, geographical, and climatic conditions. The 
findings underscore the significance of distinguishing between 
innocent and pathological murmurs, as incorrect diagnoses 
can lead to unnecessary referrals and resource expenditures. 
The study’s results reveal a higher prevalence of pathological 
murmurs in the mountainous region of Şırnak, which might 
possibly be attributable to factors such as consanguinity rates, 
altitude-related hypoxia, and socioeconomic conditions. The 
need for cardiac surgery was also more pronounced in this 
region, emphasizing the importance of early detection and 
intervention. This study highlights the impact consanguinity 
has on CHD, with Şırnak exhibiting higher rates of both 
compared to Giresun. Despite these limitations, the large 
population size and comprehensive analysis contribute 
valuable insights into the heart murmur etiology landscape 
in Türkiye. Prospective studies that consider additional 
factors such as maternal habits and a broader range of 
socioeconomic indicators will be able to further enrich 
the world’s understanding. In essence, this research 
underscores the intricate interplay of genetic, environmental, 
and sociocultural factors in shaping the prevalence and 
complexity of CHD. Awareness of these factors is crucial for 
healthcare practitioners, policymakers, and communities in 
implementing targeted preventive measures and ensuring 
timely and accurate diagnoses for pediatric patients with 
heart murmurs.
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ABSTRACT

Objective: This study aimed to evaluate the impact of the COVID-19 pandemic on breastfeeding practices among mothers with infants aged 0– 24 months.
Methods: The research was carried out at the Ankara City Hospital’s breastfeeding support/relactation clinic and mother-infant bonding service from 
December 2021 to May 2022. A sample of 511 mothers who visited these clinics during the study period, agreed to participate, and met the research 
criteria was included. Data collection was done using a descriptive data form.
Results: The average age of the mothers was 28 ±  4.7 (18–44), and 51.66% had undergone cesarean delivery. Approximately 54.41% of the mothers were 
university graduates. During the pandemic, 13.0% of the mothers reported breastfeeding-related issues, and all those who faced problems refrained from 
seeking hospital assistance. Additionally, 12.14% of the mothers had COVID-19 during pregnancy, 76.13% contracted it after childbirth, and 69.70% of those 
who had COVID-19 discontinued breastfeeding. Furthermore, 28.79% of the mothers who continued breastfeeding reported feeling anxious while nursing. 
Approximately 57.6% of the mothers stated they did not receive any breastfeeding-related information during the pandemic, and 17.50% experienced 
breastfeeding issues after quarantine. While hospitalized due to COVID-19, 48.7% of the mothers breastfed their infants, 41.0% fed expressed breast milk 
and formula, and 10.3% exclusively used formula.
Conclusions: The findings underscored the necessity for breastfeeding counseling services for mothers during the COVID-19 pandemic.

Keywords: Pandemic, breastfeeding, breast milk
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INTRODUCTION

The COVID-19 outbreak, originating in Wuhan, China in 
December 2019, swiftly spread globally, promting infections 
across numerous countries. By the end of January, as COVID-19 
reached 19 countries, the World Health Organization (WHO) 
declared it a “Public Health Emergency of International 
Concern.” With millions of deaths worldwide, it was declared 
a pandemic by March 2020 (1).

As the virus proliferated worldwide, nations implemented 
measures to curb its spread, including social distancing and 
home isolation. Both public and private sectors adopted flexible 
work arrangements like staggered shifts and remote work. 
Schools transitioned to distance learning, and gatherings were 
canceled. These measures altered daily routines for individuals 
and societies, impacting everyone (1,2,3).

The COVID-19 pandemic is believed to have influence the 
breastfeeding process for mothers, much like its impact on 

various aspects of life. Studies indicate no transmission of the 
virus through breastfeeding. Nonetheless, the widespread 
infection and its alarming nature have instilled fear and anxiety 
among mothers. Many have been unable to attend prenatal 
classes, access breastfeeding education, and seek healthcare 
for postnatal breastfeeding challenges (4,5,6,7,8).

Policies concerning breastfeeding following COVID-19 infection 
have varied among pregnant women across different countries. 
The WHO has recommended breastfeeding during the 
outbreak, emphasizing the importance of mothers wearing 
masks, maintaining breast hygiene, and practicing hand 
washing before and after contact with the baby (9).

The primary mode of transmission for the COVID-19 virus 
is through droplets. Studies have found no evidence of the 
COVID-19 virus in amniotic fluid, cord blood, placenta, 
or breast milk (7,10,11). Transmission of the virus occurs 
primarily through close contact and droplets, with potential 
routes including the enteral route, conjunctival mucosa, or 
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contaminated surfaces (12). Therefore, the possibility of 
transmission through droplets between mother and baby 
warrants careful consideration. However, due to the novelty 
of the infection, research on this topic is limited (13).

Although literature indicates that the COVID-19 virus does not 
pass through breast milk, it is acknowledged that the risk of 
transmission via contact and droplet infection, alongside the 
social life restrictions and anxieties imposed, have impacted 
the breastfeeding period. Hence, this study was conducted 
descriptively to evaluate the effects of the COVID-19 pandemic 
on the breastfeeding status of mothers with infants aged 0–24 
months.

METHODS AND PROCEDURES

Study Design
The study was conducted in a descriptive manner.

Location and Timeframe
The study took place at Ankara City Hospital within the Maternal 
Support Breastfeeding/Relactation Polyclinic (Breastfeeding/
Relactation Support Clinic) and the Mother-Baby Bonding Unit 
from December 2021 to May 2022.

Population and Sample
The study encompassed a total population of 4,498 mothers 
who visited the Maternal Support Breastfeeding/Relactation 
Polyclinic (2,102) and the Mother-Baby Bonding Unit (2,396) at 
Ankara City Hospital. Utilizing a commonly employed formula 
for known populations, a minimum sample size of 380 was 
determined. Ultimately, a sample of 511 mothers with children 
aged 0–24 months, who attended the specified clinics during 
the study period, consented to participate, and met the 
research criteria, was included in the study.

Inclusion Criteria
• Mothers with infant aged 0–24 months
• Proficient in the Turkish language
• No communication difficulties
• Mothers who provided consent to participate in the research

Data Collection Tools
Descriptive Data Form
The researchers devised a questionnaire comprising 48 
inquiries, structured in accordance with the existing literature. 
The questionnaire encompasses 4 questions pertaining to the 
sociodemographic attributes of the mothers, 8 questions 
concerning the birth-related characteristics of both the mother 
and the infant, 17 questions addressing the breastfeeding 
status of the mothers during pregnancy and postpartum, 7 
questions focusing on the mothers’ knowledge regarding infant 
feeding, and 12 questions dedicated to assessing the mothers’ 
behaviors regarding breastfeeding and infant feeding amidst 
the COVID-19 pandemic.

Research Implementation 
Data collection for the research was carried out by the 
researcher either through face-to-face interviews or utilizing 

the Google Forms survey tool, based on the preferences of 
the participating mothers. The estimated time required to 
complete the survey form ranged from 10 to 15 minutes.

Ethical Considerations 
The research obtained written approval from the Zonguldak 
Bülent Ecevit University Human Research Ethics Committee 
(25.11.2021/105435) and the Ankara Provincial Health 
Directorate. Prior to commencing the study, participants 
received detailed information regarding the research objectives 
and procedures, and their consent was sought. Participant 
identities remained confidential, with no names disclosed. A 
voluntary consent form was incorporated at the outset of the 
Google Forms survey, ensuring participants’ consent before 
proceeding to answer the survey questions.

Data Analysis
Data analysis was conducted using SPSS 16.0 software. 
Frequencies and percentages were utilized for analyzing 
categorical variables, while descriptive statistics including 
minimum and maximum scores, mean, standard deviation, and 
median values were employed to assess continuous variables.

Limitations and Challenges in the Research
The findings of this study are constrained by the timeframe during 
which the research was conducted and the responses elicited from 
participants through the data collection tools employed.

RESULTS

The average age of the participating mothers was determined 
to be 28.34 ± 4.72 years, ranging from 18 to 44 years. The mean 
gestational age of the infants was found to be 38.96 ± 3.42 
weeks, with a range from 32 to 42 weeks. Mothers breastfed 
their infants for an average duration of 12.22 ± 3.81 months, 
ranging from 0 to 24 months. Regarding the educational 
attainment of the mothers, 30.33% (n = 155) had completed 
high school education, while 54.41% (n = 278) had completed 
university education (Table 1).

Table 1: Distribution of maternal and infant socio-
demographic characteristics

Feature Ort.±SS   Median 
(Min-Maks)

Mother’s age 28.34±4.72   27.00  
(18.00-44.00)

Week the baby  
was born

38.96±3.42 38.00  
(32.00-42.00)

Baby’s age 
(in months)

12.22±3.81 (00.00-24.00)

Breastfeeding 
duration (in months)

16.44±4.62 (00.00-24.00)

 n %
Mother’s 
educational status

Literate 2 0.39
Primary school 12 2.35
Middle school 64 12.52

High school 155 30.33
University 278 54.41

Total  511 100.0



Çocuk Dergisi - Journal of Child 2024;24(1):36-42

38

Approximately 48.34% (n = 247) of the mothers delivered 
their babies normally, and 72.02% (n = 368) gave birth at 
a state hospital. Among those who underwent cesarean 
delivery, 20.71% (n = 54) reported a previous cesarean 
delivery, 12.85% (n = 34) opted for cesarean delivery due to 
pelvic constriction, and 15.47% (n = 41) chose it because of 
health issues (Table 2).

During the pandemic, 13.0% (n = 66) of the mothers 
encountered breastfeeding-related issues, and all of them 
refrained from seeking hospital assistance. Among the 66 
mothers who hesitated, 82.9% (n = 54) cited fear of contracting 
COVID-19 as the reason for their hesitation (Table 3).

A total of 87.86% (n = 423) of the mothers reported no history 
of COVID-19 infection, while 12.14% (n = 88) confirmed 
contracting the virus. Among them, 76.13% (n = 66) stated 
contracting COVID-19 postchildbirth. Throughout the COVID-19 
period, 79.54% (n = 70) of the mothers were not hospitalized, 
while 20.46% (n = 18) required hospitalization (Table 4).

Among mothers who contracted COVID-19 post child birth, 
30.30% (n = 20) continued breastfeeding. Among these, 71.21% 
(n = 47) reported no feelings of anxiety while breastfeeding, 
while 28.79% (n = 19) expressed experiencing anxiety. 
Regarding the duration of inability to breastfeed due to 
COVID-19 infection, 22.72% (n = 15) reported 14 days, 10.61% 
(n = 7) reported 15 days, 3.03% (n = 2) reported 20 days, and 
1.52% (n = 1) reported 21 days. It was found that 42.4% (n = 
28) of the mothers sought information on breastfeeding during 
COVID-19, with 86.5% (n = 32) receiving it from healthcare 
professionals, 5.41% (n = 2) from the Internet, and 5.41% (n = 
2) from social media (Table 5).

After the quarantine period, 82.50% (n = 33) of the mothers 
reported no breastfeeding-related issues, while 17.50% (n = 
7) reported experiencing problems. The problems mentioned 
included the baby being hospitalized due to a COVID-19 
infection, a decrease in the mother’s milk supply resulting in 
the baby not latching, and the baby becoming accustomed to 
bottle feeding in the hospital and subsequently refusing to 
breastfeed (Table 5).

Among mothers, 48.7% (n = 19) breastfed their babies, while 
41.0% (n = 16) fed them with expressed breast milk and 
formula. During feeding, 52.8% (n = 19) used a syringe, 22.2% 
(n = 8) used a bottle, and 16.7% (n = 6) used a spoon (Table 6).

DISCUSSION

Breastfeeding is widely acknowledged for its numerous health 
benefits for both mothers and babies, as well as its economic 
advantages. As a result, breast milk is considered the optimal 
nourishment for infants, ranking first. The most effective 
means of acquiring and sustaining breast milk is through 
breastfeeding, a feeding method that fosters the healthy 
physical and psychological development of infants. The WHO 
under scores the significance of exclusive breastfeeding for the 
first 6 months of a baby’s life to ensure their optimal growth 
and development (14,15).

Table 2: Distribution of birth-related characteristics of 
mother and baby

Feature n %

Type of Birth Normal Birth 247 48.34

Cesarean section 264 51.66

Place of birth At home 1 0.20

Public Hospital 368 72.02

Private Hospital 127 24.85

University Hospital 15 2.93    

Reason for 
cesarean 
delivery 
(n=264)

First birth by cesarean 54 20.71

Mother’s health problems 41 15.47

Pelvic stenosis 34 12.85

Inverted position 32 12.07

Slowing baby’s heart beat 23 8.57

Decreased amniotic fluid 16 5.86

Big Baby 23 8.59

Pre-articular-articular 13 4.97

Multiple pregnancy 9 3.5

Cord entanglement 8 3.12

Early birth 8 3.12

Baby developmental delay 3 1.17     

Total 511 100.0

Table 3: Distribution of mothers’ characteristics regarding 
breastfeeding during the COVID-19 pandemic period

Feature n %

Having problems with 
breastfeeding

Yes 66 13.0

No 445 87.0

Do not hesitate to go to 
the hospital* (n=66)

Yes 66 15.0

No 0 0.0

if yes why Due to fears of Covid 
transmission

54 82.9

Because of the crowd 6 8.55

Due to the curfew 6 8.55

Table 4: Distribution of mothers’ COVID-19 infection and 
treatment status

Özellik  n %

Passing COVID-19 I didn’t pass 423 87.86

I spent 88 12.14

Time to COVID-19 
(n=88)

Post-natal 66 76.13

During pregnancy 22 23.87

COVID-19 hospital 
treatment (n=88)

Yes 18 20.46

No 70 79.54
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Despite the well-established benefits of breast milk, 
uncertainties arising during the pandemic may lead mothers 

to encounter various concerns. Throughout the pandemic, 
uncertainties surrounding the transmission routes of 
the COVID-19 virus, apprehensions about breastfeeding, 
disruptions in breastfeeding support, health education, 
and healthcare services are believed to have contributed to 
challenges in this process for mothers (16).

COVID-19 infection poses heightened risks during critical 
periods of women’s lives, such as pregnancy, childbirth, 
and the postpartum period. It was observed that 87.86% of 
mothers did not contract COVID-19, while 12.14% did. Among 
the 88 mothers who were infected, 76.13% contracted the 
virus after childbirth, and 23.87% during pregnancy. In a study 
investigating anxiety and depression induced by COVID-19 
in pregnant women, 137 participants were examined, with 
44.5% testing positive for COVID-19 (17). The relatively low 
incidence of COVID-19 infection among mothers in the study 
is presumed to be influenced by their heightened concerns 
for safeguarding their own and their infants’ health during the 
pandemic, likely leading them to adhere to lockdown measures, 
hygiene practices, and social distancing guidelines.

The research revealed that 20.45% of mothers diagnosed with 
COVID-19 required hospitalization. In a study conducted by 
Pereira et al. (2020) involving 22 mothers, 11 of them (50%) 
displayed symptoms, with 4 patients receiving COVID-19 
treatment before delivery and an additional 4 receiving 
treatment postpartum (18). Another study conducted in Turkey 
reported that 8.2% of pregnant women diagnosed with COVID-19 
received hospital treatment, while 91.8% underwent home 
treatment (17). Pregnancy, being a physiological state, heightens 
susceptibility to respiratory complications from viral infections. 
Physiological alterations in the immune and cardiopulmonary 
systems during pregnancy increase the risk of developing severe 
diseases upon contracting respiratory viruses. A study examining 
1918 cases during the influenza pandemic documented a 
mortality rate of 2%–6% in the general population, contrasting 
with a 37% mortality rate among pregnant women (19). 
Increased diaphragm height, elevated oxygen consumption, and 
respiratory mucosa edema render pregnant women vulnerable 
to hypoxia (19,20). Despite ongoing research, there is currently 
no specific treatment established as effective and reliable for 
COVID-19 infection (21,22).

The research discovered that 69.70% of mothers who 
contracted COVID-19 post-pregnancy ceased breastfeeding. 
The approach to managing breastfeeding varied at the 
onset of the COVID-19 pandemic. While some publications 
advocated for breastfeeding during this period (23,24), 
others advised against it (25,26). As the pandemic evolved, 
updated perspectives emerged based on investigations 
into disease management and transmission routes. Initially, 
prevailing opinions endorsed separation of mother and baby 
during breastfeeding, but later, support for breastfeeding 
was recommended (27,28). While studies have investigated 
transmission routes of COVID-19 in infected newborns, none 
have demonstrated transmission through breastfeeding (29, 
30,31). Differences in breastfeeding practices during the 

Table 5: Distribution of mothers’ characteristics of breastfeeding 
their babies during the COVID-19 pandemic period

Feature n %

Breastfeeding during the 
COVID-19 infection

Yes 20 30.30

No 46 69.70

Anxiety during 
breastfeeding during 
COVID-19 infection

Yes 20 28.79

No 46 71.21

Duration of not 
breastfeeding during 
COVID-19 infection

1 day 10 15.15

6 days 12 18.18

14 days 14 22.72

15 days 7 10.61

20 days 2 3.03

21 days 1 1.52

Breastfeeding 
information during 
COVID-19 infection

Yes 28 42,4

No 38 57.6

Where is the information 
from?

Health workers 32 86.5

TV 1 2.7

Internet 2 5.41

Social media 2 5.41

Having trouble 
breastfeeding after 
quarantine

No 33 82.5

Yes 7 17.5

If yes, the problem My baby was 
hospitalized due to 
COVID-19

2 28.57

My baby was also in 
intensive care, my milk 
decreased, he started 
not to breastfeed.

2 28.57

He got used to the 
bottle at the hospital, 
he didn’t want to 
breastfeed.

1 25.0

Refused the breast 2 28.57

Table 6: Distribution of characteristics of mothers 
regarding feeding their infants during COVID 19 infection

Feature  n %

Baby’s diet* Breast-feeding 19 48.7

Formula 4 10.3

Expressed breast milk + formula 16 41.0

Feeding tool* Spoon 7 16.7

Injector 20 52.8

Bottle 9 22.2

I breastfed 3 8.3

*Mothers gave more than one answer.
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pandemic are believed to stem from the uncertainty of this 
period and the novelty of the COVID-19 virus. Among mothers 
who continued breastfeeding during the quarantine period, 
28.79% expressed anxiety while breastfeeding. The pandemic 
has induced parental anxiety concerning breastfeeding and 
breast milk (32,33). Pregnancy and the postpartum period 
are emotionally charged periods characterized by heightened 
emotions. Pregnant and postpartum women experience 
increased anxiety during the pandemic as they are concerned 
not only about their own health but also about the well-being 
of their infants, whom they are responsible for nurturing, 
breastfeeding, and safeguarding (34). Studies have indicated 
an increased likelihood of depressive symptoms and anxiety 
among women during pregnancy and the postpartum period 
amidst COVID-19 (35,36). The rapid advancement of the 
COVID-19 pandemic has introduced uncertainties in pregnancy 
and breastfeeding, potentially contributing to the anxiety 
experienced by breastfeeding mothers.

During the COVID-19 pandemic, a study revealed that 13.0% 
of mothers encountered breastfeeding-related issues, and all 
mothers facing problems hesitated to seek hospital assistance. 
Among those expressing hesitation, 82.90% cited concerns 
about contracting COVID-19 as the primary reason, reflecting 
a trend observed in other studies where individuals deferred 
healthcare facility visits and postponed appointments due 
to the pandemic (37,38,39,40,41,42). Nazik et al. (2020) 
investigated the pandemic’s impact on prenatal care services 
among pregnant women, finding a decrease in prenatal 
care visits compared to the pre-pandemic period, with over 
half receiving fewer than four visits (38). Yıldız et al. (2021) 
conducted a retrospective cross-sectional study, noting fewer 
prenatal visits during 2020 compared to previous years (39). 
Wu et al. (2020) reported women’s apprehensions about 
hospital visits during the pandemic, with over half canceling 
or postponing appointments (40). The implementation of 
lockdown measures and concerns about contracting the virus 
have disrupted routine healthcare check-ups.

Following the quarantine period, 82.50% of mothers reported 
no breastfeeding-related issues, while 17.50% reported 
encountering problems. These issues included the baby’s 
hospitalization due to COVID-19 infection and a reduction 
in the mother’s milk supply, leading to difficulties in latching 
or refusal to breastfeed. While there is no evidence of 
COVID-19 transmission through breastfeeding (7), limited 
evidence exists regarding its safety in infants of suspected 
or confirmed COVID-19 mothers due to potential horizontal 
transmission. Furthermore, breastfeeding is not recommended 
for mothers undergoing ongoing treatment, as it remains 
unclear whether antiviral drugs pass into breast milk (20). It 
has been recommended that if subsequent COVID-19 tests 
of suspected or confirmed COVID-19 mothers yield negative 
results, breastfeeding can be resumed (26). Issues such as a 
decreased milk supply and breastfeeding difficulties in infants 
of suspected or confirmed COVID-19 mothers may stem from 
disruptions in breastfeeding due to the pandemic.

CONCLUSION 

In conclusion, this study sheds light on the multifaceted 
challenges faced by mothers with infants aged 0–24 months 
regarding breastfeeding during the COVID-19 pandemic. The 
findings underscore the prevalence of breastfeeding-related 
issues among mothers, including concerns about contracting 
COVID-19 and a lack of access to adequate information and 
support. Moreover, the study highlights the impact of the 
pandemic on maternal healthcare-seeking behavior, with a 
significant proportion of mothers hesitating to seek hospital 
assistance when encountering breastfeeding problems. 
Notably, the postquarantine period presents continued 
challenges for mothers, with issues such as decreased maternal 
milk supply and difficulties in breastfeeding initiation observed. 
These findings emphasize the urgent need for comprehensive 
support mechanisms and education programs tailored to 
address the unique needs of breastfeeding mothers during 
public health crises like the COVID-19 pandemic, ensuring the 
optimal health and well-being of both mothers and infants. 
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ABSTRACT

Objective: The acquaintance period with complementary foods is an essential period for infants in terms of the determination of both their development 
and short- and long-term health conditions. The method of introduction of complementary foods to the infant, the order in which they are introduced, and 
the repetitive introduction of foods to the infant are vital for determining the eating behavior and food preferences.
Methods: We designed as a single-center, cross sectional, descriptive study. Written and verbal consent was obtained from the mothers, and face-to-face 
interviews were conducted with the family by the doctors involved in the study. The survey comprised 33 open-ended and closed-ended questions that 
evaluated the experiences of mothers regarding breastfeeding and complementary feeding.
Results: The mothers of 100 infants presenting to the pediatric emergency department participated in the questionnaire survey. The mean age of the 
infants was 10.48 ± 6.37 months, and 52% of them were boys. Mothers with an educational level higher than elementary school started breastfeeding after 
waiting for a longer time (p = 0.03). Mothers with elementary school and secondary school graduate education levels exclusively breastfed their infants for 
a period over 10 months significantly higher than mothers with undergraduate and postgraduate education level (p = 0.0072, RR = 0.44). Among the 
participants, 53.1% responded  that they used formula milk in baby nutrition.
Conclusions: Mothers’ knowledge levels regarding the duration of exclusive breastfeeding and the timing of transitioning to complementary feeding were 
insufficient and inversely proportional to their education level. Moreover, the lack of education on the initiation of formula milk, except for medical 
indications, in our country  was striking. Therefore, all physicians, especially pediatricians, should allocate time for explaining the importance of 
breastfeeding, timing, and diversity of complementary feeding and seek support from the media.

Keywords: Breastfeeding, complementary feeding, feeding knowledge
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INTRODUCTION 

The acquaintance period with complementary foods is a vital 
period for infants in terms of the determination of both their 
development and short- and long-term health conditions. 
Healthy eating behaviors during infancy exert a positive effect 
on brain development and cognitive functions as well as enable 
reducing the morbidity and mortality caused by infections (1, 
2). The method of introduction of complementary foods to 
the infant, the order in which they are introduced, and the 
repetitive introduction of foods to the infant are important for 
determining the eating behavior and food preferences (3–6).

The World Health Organization (WHO) recommends that 
infants should be exclusively breastfed in the first 6 months 

of life, and complementary foods should be introduced to 
them after this period (7, 8). The European Food Safety 
Authority (EFSA) and the European Society for Pediatric 
Gastroenterology, Hepatology and Nutrition (ESPGHAN) 
support the WHO’s recommendation of exclusive breastfeeding 
for the first 6 months as well as suggest that introducing 
complementary foods to infants from 4 to 6 months of age 
is a suitable approach (9–11). Recommendations for the 
timing of introducing complementary foods to infants vary 
between countries and also depending on the frequency of 
their breastfeeding with breast milk or formula milk. Studies 
have shown that parents introduced complementary feeding 
to their children earlier than the recommended time in some 
countries, such as Germany and the United Kingdom (12–14). 
Because of these different practices, information regarding the 
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timing of introducing complementary foods varies substantially. 
Defining the feeding habits of infants considering the local 
characteristics provides an advantage in the followup of a 
healthy child. We conducted this study to investigate the 
experiences and knowledge levels of mothers regarding the 
nutrition of infants aged 1–24 months who were presented to 
our pediatric emergency department using survey questions 
prepared for this study.

MATERIALS AND METHODS

This single-center, cross sectional, descriptive study included 
mothers who had infants aged 1–24 months presenting to the 
pediatric emergency department of Şişli Hamidiye Etfal Training 
and Research Hospital between March 15, 2019, and March 
15, 2020, and accepted to answer the questions. Written and 
verbal consent was obtained from the mothers, and face-to-
face interviews were conducted with the family by the doctors 
involved in this study. The survey consisted of 33 open-ended 
and closed-ended questions that evaluated the experiences of 
mothers regarding breastfeeding and complementary feeding. 
Demographic data, including the age of the infant; mode of 
delivery; the reason for cesarean section, in case the baby was 
delivered through cesarean section; the age, education level, 
and occupation of the mother; the economic status of the 
family according to monthly income; number of children; and 
birth order of the infant in the family, were recorded. Based 
on the recommendations of the WHO and the United Nations 
International Children’s Emergency Fund (UNICEF), the timing 
of introducing breast milk, formula milk, and complementary 
foods to infants; the reasons for introducing formula milk; and 
the methods of administration and introduction times of food as 
complementary nutrients were evaluated (15). We also analyzed 
the relationship between the education levels of mothers and 
feeding habits (duration of exclusive breastfeeding, timing of 
introducing complementary foods, and variety of foods provided 
during the introduction of complementary foods) and whether 
their infants’ nutrition was sufficient. 

Statistical analysis of the data was conducted using the IBM 
SPSS for Windows Version 21.0 package program. Descriptive 
statistics for the data were expressed as mean, standard 
deviation, and frequency. The distribution of data was 
evaluated using the Kolmogorov–Smirnov test. Independent 
samples t-test and Mann–Whitney U test were used for 
analyzing quantitative data. The ratios in the groups were 
compared using the chi-square test. When the conditions of 
the chi-square test were not met, Fisher’s exact test was used. 
A p value of <0.05 was considered statistically significant. The 
study was approved by the University of Health Sciences, Şişli 
Hamidiye Etfal Training and Research Hospital Ethics Committee 
(Decision Date/Number: 20.08.2019-2466).

RESULTS

The mothers of 100 infants presenting to the pediatric 
emergency department participated in the questionnaire 
survey. Of the infants, 48 (48%) were girls, and 52 (52%) were 
boys; the mean age was 10.48 ± 6.37 months. Table 1 shows the 

sociodemographic characteristics of the families. Regarding the 
method of delivery, 36 infants (36%) were born through normal 
vaginal delivery, and 64 infants (64%) were born via cesarean 
section due to a medical indication.

The question regarding the timing of breastfeeding of the 
infants was answered by 63 mothers (63%), of whom 40 
(63.5%) and 23 (36.5%) mothers mentioned that they started 
breastfeeding their babies within the first hour after birth and 
at least 1 h after birth, respectively. Furthermore, regarding 
the relationship between breastfeeding and mothers’ 
educational level, mothers with an educational level higher 
than elementary school started breastfeeding after waiting for 
a longer time (n = 19, p = 0.03). Water was also provided to 
26 infants (26%) during exclusive breastfeeding. The question 
regarding the duration of exclusive breastfeeding of the 
infants was answered by 84 mothers (84%), and the question 
regarding the total duration of breastfeeding was answered by 
87 mothers (87%). Breastfeeding charts prepared according 
to the answers to these two questions are depicted in Figure 
1. Mothers with undergraduate and postgraduate education 
level exclusively breastfed their babies at most for 4–6 months 
significantly higher than mothers with lower education level 
and then started complementary feeding appropriately (n = 
14, p = 0.0072, RR = 3.5). Mothers with elementary school and 
secondary school graduate education levels (n = 21) exclusively 

Table 1: Sociodemographic characteristics of the families

Sociodemographic characteristics n (%) 

Maternal age 
  <20 years 
  20-24 
  25-30 
  30-35 
  35-40 
  >40 years 

 
6 (6) 

16 (16) 
31 (31) 
28 (28) 
15 (15) 

4 (4) 

Maternal age at the first delivery 
  <20 years 
  20-24 
  25-30 
  30-35 
  35-40 

 
12 (12) 
42 (42) 
32 (32) 
11 (11) 

3 (3) 

The number of children at home 
  1 
  2 
  3 
  >3 

 
42 (42) 
27 (27) 
22 (22) 

9 (9) 

Maternal education level 
  Illiterate 
  Elementary school   High school 
  University 
  Postgraduate or doctorate 

5 (5) 
32 (32) 
28 (28) 
33 (33) 

2 (2) 

Family monthly income 
  Low 
  Middle 
  High 

 
23 (24.2) 
63 (66.3) 

9 (9.5) 

Does mother work? 
  Yes 
  No 

 
32 (32.7) 
66 (67.3) 
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breastfed their infants for a period over 10 months significantly 
higher than mothers with undergraduate and postgraduate 
education levels (n = 4, p = 0.0072, RR = 0.44). We also found 
that 70 mothers (70%) breastfed exclusively, 15 mothers (15%) 
used bottle-feeding, and the remaining 15 mothers (15%) used 
a combination of both methods.

Regarding the distribution of the total duration of breastfeeding 
according to mothers’ education levels, no significant 
difference was observed between the breastfeeding duration 
and mothers’ education levels (p > 0.05).

The question “Do you give formula milk?” was answered with 
“yes” by 52 mothers (53.1%). Formula milk was introduced at the 
very most within the first month (n = 31/62, 49.9%). Formula milk 
was administered to 53 of 58 infants (91.4%) through a bottle. 
Formula milk was recommended in 30 of 61 infants (49.2%) by 
a doctor due to a medical indication. This answer was followed 
by answers related to the decision of the mother herself to start 
formula milk considering that her milk was insufficient based on 
a deduction from social media and written and visual press (n = 
17/61, 27.9%) and to start formula milk upon the comment of 
people around her that her milk was inadequate (n = 3/61, 4.9%).

Answers to questions related to complementary feeding are 
presented in Table 2, and information regarding the most 
common months when complementary foods were started is 
illustrated in Figure 2.

We investigated the relationship between the educational 
levels of mothers and the diversity of foods introduced 
when starting complementary feeding. Results showed that 
mothers with high school or higher education level (n = 32) 
started complementary feeding with a higher proportion 
of a single variety of foods than mothers with elementary 
school education level or only literate (n = 18); however, this 
difference was not statistically significant (p > 0.05). Mothers 
with high school or lower education level (n = 30) introduced 
complementary feeding before the completion of the 6th 
month, and mothers with university or higher education level 
(n = 16) primarily started complementary feeding from the 6th 
month onward. This difference showed a borderline statistical 
significance (p = 0.085, RR = 1.6). Finally, for the question 
“whether their babies were adequately fed or not,” 66 mothers 
(71.7%) answered “adequately fed.”

DISCUSSION

The rate of cesarean section due to a medical indication among 
deliveries was 64% in our study, which was consistent with 
the national rate of cesarean section deliveries in our country 
(52%) but considerably higher than the global cesarean rate 
(21%) (16, 17). The mode of delivery through cesarean section 
exerts a negative effect on breastfeeding and an indirect effect 
on the use of formula milk and the timing of transitioning to 
complementary feeding (18).

According to the “Global Strategy for Infant and Young 
Child Feeding” approved by the WHO and UNICEF in 2002, 
breastfeeding should be started within the first hour after 
birth, exclusive breastfeeding should be performed for the first 
6 months, transitioning to complementary feeding should be 
done from the age of 6 months, and breastfeeding must be 
continued together with complementary feeding for up to 2 
years or more (19, 20).

Figure 1: Feeding charts of infants regarding breastfeeding.

Table 2: The answers given to the questions related to 
complementary feeding

Question n (%) 

When did you start 
complementary feeding? 
  4-6 month 
  6-9 month 
  0-3 month 
  ≥ 10 month 

39 (47.6)
36 (43.9)

5 (6.1)
2 (2.4)

Which food did you start 
complementary feeding with? 
  With multiple types of food 
  Fruit or vegetable puree   
  Yogurt 
  Soup 
  Fruit or fruit juice 
  Pudding 

26 (34.2) 
19 (25) 

15 (19.7) 
8 (10.5) 
5 (6.6) 
3 (3.9) 

Whose recommendation did you 
start complementary feeding 
with? 
  Doctor 
  I decided after research 
  People around me (relative, 
spouse, mother, mother-in-law) 

 
 

44 (56.4) 
29 (37.2) 

5 (6.4) 

Figure 2: The most common months when complementary 
foods were started.
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The educational levels of mothers exert a positive effect on 
acquiring correct feeding behaviors and accessing information 
and utilizing it properly. Sisko et al. reported that with an 
increase in educational level, there was an increase in the 
rates of exclusive proper breastfeeding to the timing also 
recommended by the WHO and UNICEF (21). In our study also, 
as the educational levels of mothers increased, the timing of 
exclusive breastfeeding and transitioning to complementary 
feeding was more compatible with the recommendations of 
guidelines.

The income level, breastfeeding duration, and the timing of 
transitioning to complementary foods also have an association. 
The rates of breastfeeding in high-income countries are higher 
than those in middle- and low-income countries (22). Economic 
difficulties also impact the quality and diversity of food entering 
the household, and this condition indirectly determines 
children’s eating behaviors. According to our survey results, 
approximately 25% of the families answering the questions had 
a low-income level.

The UNICEF’s 2019 report on global children has stated that 
the rate of babies breastfed within the first hour after delivery 
was 44%; in our study, this rate was 63.5%. The responses 
regarding early breastfeeding were consistent with the findings 
of the 2018 Turkey Demographic and Health Survey (TNSA). 
However, according to the TNSA data, although the timing of 
the initiation of breastfeeding among uneducated mothers or 
mothers not graduated from elementary school was longer 
than that of mothers with higher education levels, our study 
showed that mothers with lower education levels started 
breastfeeding earlier after birth (16).

 According to the UNICEF data, 20% of babies in high-income 
countries and 4% of babies in middle- and low-income 
countries are not breastfed at all (23). Our study revealed 
an even lower percentage of babies who were not breastfed 
(3.4%). According to the National Nutrition and Health Survey 
conducted by Duan et al. in China in 2013, the rate of exclusive 
breastfeeding of infants aged <6 months and the rate of 
implementation of complementary feeding with a minimally 
acceptable diet among children aged 6–23 months were 18.6% 
and 25.1%, respectively (24). Our study also showed a rate of 
29.8% for exclusive breastfeeding for the first 6 months. This 
result shows that exclusive breastfeeding for the first 6 months 
is appropriately supported in our country. Nevertheless, 
according to our survey, exclusive breastfeeding of 41.7% of 
babies for more than 6 months still indicates the presence 
of deficiency in complementary feeding. Furthermore, the 
delay in transitioning to complementary feeding may be 
associated with our country’s middle-to-low-income level. 
As income levels decrease, access to food becomes more 
challenging, and mothers believe that they can compensate 
for this deficiency by breastfeeding for longer periods. Because 
exclusive breastfeeding for more than 6 months increases the 
risk of the incidence of micronutrient deficiencies, institutions 
performing healthy child monitoring should focus on educating 
families regarding complementary feeding (25).

According to data from Turkey, the rate of bottle-feeding for 
infants aged <2 months was 31%, which increased to 60% for 
infants aged 9–11 months (16). When we examined babies fed 
with breast milk or formula milk separately with respect to 
bottle-feeding in our study, we observed that formula milk was 
administered by bottle-feeding at much higher rates. Bottle-
feeding with formula milk exerts negative effects such as rapid 
weight gain in infants and a tendency to develop obesity in later 
years of life, making them more susceptible to infections such 
as diarrhea (26). In our study, 53.1% of mothers mentioned 
that they used formula milk in infant feeding. Although it was 
observed that the majority of them started formula milk with 
the recommendation of a doctor due to a medical indication, 
approximately one-third of mothers were influenced by written 
and visual press and social media about deciding to start 
formula milk, and this rate indicates the considerable impact 
of media on feeding. Because formula milk advertisements 
are continued to be published widely even in countries 
adopting the International Code of Marketing Breastmilk 
Substitutes (The Code of Formula Milk), stricter measures 
should be implemented worldwide to prevent the publishing 
of advertisements affecting the usage of formula milk (21, 27).

Complementary feeding is defined as nutrition provided with 
liquid or solid foods together with breast milk or formula milk 
when breastfeeding or formula milk alone cannot meet the 
nutritional requirements of infants (28). Although there are 
internationally accepted standard approaches, behaviors 
during the transitioning to complementary feeding vary based 
on personal factors similar to that in breastfeeding; moreover, 
these behaviors are influenced by sociocultural factors such 
as beliefs and general habits of the community. Furthermore, 
because early childhood feeding behaviors exert an impact on 
food choices in later years of life, establishing positive eating 
habits during this period results in long-term effects (29, 30). 
There are some differences between guidelines concerning the 
timing of introducing complementary feeding. In our study, 
we observed that the majority of mothers (47.6%) introduced 
complementary foods to their infants between 4 and 6 months 
of age. This timing was consistent with the recommendations of 
the American Academy of Pediatrics, ESPGHAN, and EFSA (31, 
32). According to the TNSA 2018 data, the most common foods 
provided to infants aged 6–23 months were dairy products and 
fruit–vegetable purees. Consistent with these data, we also 
observed in our study that mothers initiating complementary 
feeding with a single type of food started this transition by 
providing their babies fruit puree, vegetable puree, and yogurt. 
However, in fact, one-third of the participating mothers started 
complementary feeding with more than one type of food 
during the transition process.

As the aim of our study was to investigate mothers’ experiences 
regarding complementary feeding, the absence of questions 
evaluating their general knowledge level regarding nutrition 
can be considered a limitation of our study. Moreover, because 
our hospital was declared as a pandemic hospital after the first 
COVID-19 cases in our country on March 11, 2020, and most 
cases presented to our pediatric emergency department were 
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suspected COVID-19 cases, the present survey was conducted 
on a limited number of mothers and terminated with 100 
mothers. Therefore, extrapolating the experiences of these 
100 mothers regarding complementary feeding to the general 
population might not be correct. More comprehensive and 
multicentric survey studies are required to ensure more reliable 
results.

CONCLUSIONS

Mothers’ knowledge levels regarding the duration of exclusive 
breastfeeding and the timing of transitioning to complementary 
feeding were insufficient and inversely proportional to their 
education level. Moreover, the lack of education on the 
initiation of formula milk, except for medical indications, as 
well as the still-continuing impact of written and visual press 
and social media on this subject in our country, was striking. 
Therefore, all physicians, especially pediatricians, dealing with 
children and mothers planning to have children should allocate 
time for explaining the importance of breastfeeding, timing, 
and diversity of complementary feeding and seek support from 
the media.
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ABSTRACT

Kawasaki disease (KD), also referred to as mucocutaneous lymph node syndrome and infantile polyarteritis nodosa, is characterized by inflammation of 
small and medium-sized blood vessels across the body. It can manifest in various clinical features among pediatric patients admitted to general pediatric 
departments with fever, particularly those aged less than 5 years. Despite its relatively benign nature, it is crucial to promptly identify potential 
complications. We describe the case of a 10-month-old female patient admitted to the general pediatric department due to a 5-day history of fever peaking 
at 40.5⁰C, diarrhea, and irritability. Physical examination revealed no conjunctivitis, cervical lymphadenopathy, or rash, but notable irritability and 
edematous induration on the dorsum of her hands and feet. Initial laboratory investigations showed elevated acute phase reactants, and radiological 
assessment indicated terminal ileitis. Considering the presentation consistent with incomplete KD, characterized by persistent fever, ill appearance, ileitis, 
hypoalbuminemia, and elevated acute phase reactants, we pursued further evaluation. Echocardiography revealed ecstatic and prominent coronary artery 
without dilation of the main coronary arteries. It is important to recognize that not all KD patients will exhibit all typical features, and presentations may 
vary. While inflammatory changes in multiple systems have been documented in KD, terminal ileitis has not been previously reported in pediatric patients.
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INTRODUCTION

Kawasaki disease (KD), initially described by Tomisaku Kawasaki, 
is also recognized as mucocutaneous lymph node syndrome 
and infantile polyarteritis nodosa.1,2 It predominantly affects 
children aged between 6 months and 5 years and stands as a 
significant cause of pediatric-acquired heart disease in developing 
countries. Diagnosis of KD relies on clinical criteria, as there is no 
specific diagnostic test available. The typical criteria encompass 
fever persisting for over 5 days, cervical adenopathy, bilateral 
nonpurulent conjunctival injection, changes in oral mucosa, hand-
foot changes, and polymorphic rash. The presence of four out of five 
clinical criteria confirms the diagnosis.3 However, some cases may 
present as “incomplete Kawasaki disease” (IKD), lacking fulfillment 
of all typical diagnostic criteria. Diagnosis of IKD can be challenging 
due to the absence or incomplete presentation of classic signs, 
such as prolonged fever, mucocutaneous changes, extremity 

changes, cervical lymphadenopathy, and cardiac involvement. 
Despite not meeting all criteria, patients with IKD remain 
susceptible to complications like coronary artery abnormalities. 
Hence, clinical judgment and a high level of suspicion are pivotal for 
timely diagnosis and initiation of treatment. This report presents an 
exceptional case of IKD in an 8-month-old girl, initially manifesting 
with fever and clinical features of ileitis.

CASE REPORT

The patient, a 10-month-old girl, was admitted to the General 
Pediatrics Clinic at Ege University’s Children’s Hospital with 
complaints of fever reaching 40.5⁰C and irritability persisting 
for 7 days prior to admission. Additionally, she had been 
experiencing non-bloody diarrhea, multiple episodes of 
vomiting, and chills. She had no notable medical or surgical 
history, was up-to-date on immunizations, and had no known 
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allergies. According to her medical history, she was exclusively 
breastfed for the first 6 months and was currently receiving 
supplementary foods alongside breastfeeding. The patient 
had no known exposure to COVID-19 or diagnosis of the virus. 
Initially, she was assessed at another hospital with suspicion of 
acute gastroenteritis and received intravenous hydration for this 
condition. Upon admission to our hospital, her vital signs were 
recorded as follows: temperature 38.6°C, heart rate 168 beats 
per minute, respiratory rate 20 breaths per minute, and blood 
pressure 96/55 mm Hg. Her height was measured at 72 cm 
(40.52nd percentile, −0.24 SD), and her weight at 10 kg (83.65 
th percentile, 0.98 SD). Physical examination upon admission 
revealed no conjunctivitis, cervical lymphadenopathy, or 
rash; however, the patient exhibited notable irritability and 
edematous induration on the dorsum of her hands and feet. 
No abnormalities were observed in her lips, tongue, and other 
mucosal areas. The BCG scar from vaccination in the left deltoid 
muscle region appeared normal with no signs of hyperemia. 
Laboratory investigations upon admission showed a white 
blood cell count (WBC) of 27,400/mm3 with 86% neutrophils, 
a platelet count of 461.000/mm3, a hemoglobin level of 9.2 
g/dl with normal mean corpuscular volume, an erythrocyte 
sedimentation rate of 93 mm/h, a C-reactive protein level of 
5.4 mg/dL (normal range <0.5), and an albumin level just within 
the lower limit (2.7 mg/dl). Microscopic examination of the 
peripheral blood smear revealed cell ratios consistent with 
hemogram parameters (80% neutrophils, 15% lymphocytes, 
6% eosinophils), with no atypical or blast cells detected. Renal 
profile, hepatic profile, amylase, and lipase levels were all 
within normal limits. Based on the preliminary diagnosis of 
systemic sepsis secondary to suspected invasive gastroenteritis, 
the patient was isolated, and treatment with intravenous 
ceftriaxone (100 mg/kg/day), metronidazole (30–40 mg/kg/day 
divided into three doses), and intravenous fluids was initiated. 
Urine culture, urine analysis, blood culture, and stool culture 
were conducted to evaluate the source of infection, all of which 
yielded negative results. Serologic tests for adenoviruses, 
mumps, enteroviruses, cytomegalovirus, and Epstein–Barr virus 
were negative, while testing for other respiratory viruses was 
not performed. On the ninth day of her illness, the patient’s 
fever, edema in the hands and feet, irritability, and diarrhea 
worsened, accompanied by dermatitis in the diaper area. This 
prompted a reassessment of the diagnosis and an expansion 
of investigations. Abdominal X-ray revealed minimal dilatation 
in all segments of the intestine and mild enlargement of the 
intestinal wall. Initial abdominopelvic ultrasonography indicated 
an 8-mm diameter bowel loop at the terminal ileum level in 
the lower right quadrant, with increased echogenicity and 
minimal plastering fluids in the surrounding intermesenteric 
plans, leading to a radiological diagnosis of terminal ileitis. No 
hepatomegaly, splenomegaly, abdominal lymphadenopathies, 
or gallbladder hydrops were observed. Given the systemic 
features, multisystem inflammatory syndrome in children 
(MIS-C) was initially considered in the differential diagnosis. 
However, this diagnosis was ruled out based on negative SARS-
CoV-2 PCR results from the patient’s nasopharyngeal sample, 
negative anti-SARS-CoV-2 IgG serology results, and absence of 

leukopenia, microcytic anemia, thrombocytopenia, elevated 
liver enzymes, and elevated ferritin levels. The patient’s 
symptoms, including irritation, persistent fever, ill appearance, 
extremity changes (edema of the palms and soles of the 
feet), clinic findings of ileitis, and laboratory values such as 
hypoalbuminemia, normocytic anemia, thrombocytosis, 
elevated erythrocyte sedimentation rate (ESR), and C-reactive 
protein (CRP), supported a suspected diagnosis of pediatric 
systemic vasculitis. Initial echocardiographic measurements 
of coronary artery dimensions were within normal range 
according to predicted z scores (SDs from the predicted normal 
mean) for age and body surface area: left main coronary 
artery (LMCA) 2.5 mm +1.06 SD, proximal anterior descending 
coronary artery (LAD) 2 mm +1.46 SD, and proximal right 
coronary artery (RCA) 2.2 mm +1.81 SD. Furthermore, ectasia 
and prominent coronary arteries were detected, along with 
mild pericardial effusion, but without dilatation of the main 
coronary arteries (Figure 1). Treatment was initiated with 
intravenous immunoglobulin (IVIG) at a dosage of 2 g/kg and 
oral aspirin at 75 mg/kg/day. The patient’s fever and irritability 
subsided 48 hours after commencement of treatment. 
Throughout hospitalization, fever and diarrhea gradually 
improved. However, on the fourth day post-treatment, she 
developed sheet-like desquamation in the periungual region 
of the hands and feet, and her platelet count increased from 
461/mm3 to 678.000/mm3 without recurrence of symptoms 
during the follow-up period. Repeat echocardiography on the 
third day of treatment revealed consistent features. The patient 
remained clinically stable during follow-up. One week later, 
aspirin treatment doses were reduced to antiplatelet doses, 
and the patient was discharged without new symptoms. Three 
months post-discharge, follow-up echocardiograms indicated 
normal coronary artery dimensions (LMCA 2.3 mm +2.15 SD, 
LDA 1.7 mm +1.69 SD, RCA 1.9 mm +1.67 SD), with z scores 
calculated based on age and body surface area. Previously 
identified ectasia and prominent coronary arteries had fully 
resolved, leading to discontinuation of aspirin therapy.

DISCUSSION 

KD stands as the primary cause of acquired heart disease 
among children and affects small and medium-sized vessels 
through systemic vasculitis. Typically observed in children aged 
6 months to 5 years, it can lead to coronary artery aneurysms 
or ectasia, which in turn may result in myocardial infarction 
(MI), sudden death, or ischemic heart disease in 15–25% of 
untreated cases.4 The case report discussed an 8-month-old 
girl, the first documented instance in literature, who presented 
with terminal ileitis associated with IKD, characterized by fever 
and gastrointestinal involvement (diarrhea, terminal ileitis 
without identifiable microbial agents), alongside laboratory 
findings indicating anemia, hypoalbuminemia, and elevated 
levels of CRP, ESR, and echocardiographic results. 

Classical criteria for KD include fever lasting >5 days, unilateral 
cervical adenopathy, nonpurulent bilateral conjunctivitis, oral 
mucosal ulceration, hand and foot edema, and a polymorphic 
rash. Diagnosis typically involves the presence of fever and at 
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least four of these five physical findings without an alternative 
explanation.5 However, meeting these classic clinical criteria 
can sometimes be challenging in pediatric patients, especially 
among younger children. The American Heart Association has 
established criteria to define “IKD,” which includes children 
with a fever lasting 5 or more days and fewer than four classical 

KD clinical characteristics, alongside at least three abnormal 
laboratory results (ESR ≥ 40, CRP ≥ 3, WBC ≥ 15,000/mm3, 
albumin ≤ 3.0 g/dL, normocytic anemia for age, elevation of 
alanine aminotransferase, platelets after 7 days ≥ 450,000/
mm3, urine ≥10 WBC/high-power field) (Figure 2).6,7 The patient 
described above presented with a combination of diarrhea 

 
Figure 2: The algorithm for suspected Kawasaki Disease and Incomplet  Kawasaki Disease.

 
Figure 1: ECHO findings at the time of diagnosis: Left Anterior Descending (LAD) Coronary Artery is shown with an arrow. Proximal 
coronary artery lumen diameter is normal for the patient’s length and weight (body surface area) but is minimal ectasia and 
prominent without dilation.
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and fever, which typically is not associated with classical KD 
clinical findings. However, the patient experienced a wide 
array of symptoms in the days leading up to the diagnosis, 
including irritability, vomiting, decreased appetite, cough, 
diarrhea, rhinorrhea, weakness, abdominal pain, and arthralgia 
or arthritis, as reported in various studies and case reports 
on KD and IKD.6,7 Gastrointestinal complaints during KD occur 
in approximately one-third of patients. In addition to severe 
systemic inflammation findings, gastrointestinal symptoms 
and involvement, notably diarrhea, abdominal pain, vomiting, 
and other conditions such as ischemic colitis, intussusception, 
hepatic necrosis, splenic infarct, intestinal pseudoobstruction, 
colitis, and colon edema, have been documented in the 
literature.5 A study by Baker et al identified disease-related 
gastrointestinal symptoms in KD patients, such as diarrhea, 
vomiting, abdominal pain, jaundice, cholangitis, elevated liver 
enzyme levels, and gallbladder hydrops, occurring 10 days 
before diagnosis and present in 61% of subjects.7 

Despite the common occurrence of gastrointestinal 
involvement in KD, affected terminal ileum has not previously 
been reported in association with the disease. Terminal 
ileitis refers to inflammation of the terminal end of the 
small bowel and is diagnosed based on histological evidence 
of inflammation on mucosal biopsies, often attributed to 
inflammatory changes and vasculitis affecting bowel vessels. 
Clinical manifestation of terminal ileitis include abdominal pain, 
with or without diarrhea, chronic bowel obstruction symptoms, 
and gastrointestinal bleeding. Various etiologies for terminal 
ileitis exist, including inflammatory bowel diseases (such 
as Crohn’s disease), nonsteroidal anti-inflammatory drugs, 
intestinal ischemia, eosinophilic enteritis, neoplasms (such as 
lymphoma), spondyloarthropathies, and infectious agents like 
Mycobacterium tuberculosis, Yersinia, Salmonella, Clostridium 
difficile, Cytomegalovirus, and SARS-CoV-2 infection/MIS-C 
(multisystem inflammatory syndrome in children). Vasculitis 
has also been identified as a cause of terminal ileitis.8,9 To the 
best of our knowledge, this case represents the first instance 
of KD associated with isolated terminal ileitis in children. The 
absence of other identified etiological factors through serologic 
and other laboratory tests, coupled with the persistence of 
fever and significant features of IKD, led to suspicion that 
terminal ileitis was an unexpected initial presentation of KD. 

CONCLUSION

Terminal ileitis linked with IKD has not been documented 
in existing literature. A thorough medical history and 
comprehensive physical examination remain paramount 
for accurate diagnosis. IKD should be contemplated in the 
differential diagnosis for children exhibiting fever, hand/foot 

edema, presentation of ileitis, and unexplained elevation in 
inflammatory markers.
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ABSTRACT

Eating disorders are mental health conditions characterized by abnormal eating or weight control behaviors, which can result in severe health complications 
and hinder overall wellbeing or social functioning. These disorders are acknowledged to stem from a combination of individual, genetic, and environmental 
factors, alongside societal pressure to maintain a thin physique. Research indicates that some young individuals with eating disorders may postpone 
seeking specialized care by concealing their symptoms due to a lack of awareness among healthcare providers and feelings of shame or stigma. Screening 
measures have been devised to mitigate the risk of underdiagnosing and inadequately treating eating disorders. Nevertheless, the prevalence of these 
disorders has doubled in recent years. Consequently, it is crucial to enhance healthcare providers’ awareness of this issue, implement screening protocols 
in high-risk populations, and  conduct annual assessments of adolescents’ eating behaviors, body image perception, exercise habits, as part of psychosocial 
evaluations, alongside measurements of weight, height, and body mass index measurements during physical examinations, to facilitate early identification 
and intervention for adolescent eating disorders.     
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INTRODUCTION

Eating disorders are psychiatric disorders characterized by 
aberrant eating or weight control behaviors, resulting in 
significant health complications (1). The most recent edition 
of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5-TR), published by the American Psychiatric Association 
, categorizes eating disorders into various subtypes, including 
anorexia nervosa, avoidant/restrictive food intake disorder, 
binge eating disorder, bulimia nervosa, other specified 
feeding and eating disorders, unspecified feeding and eating 
disorders, pica, and rumination disorder (2). Among the most 
perilous mental health challenges, eating disorders are linked 
to premature mortality spanning 10–20 years (3). Notably, 
some children and adolescents with eating disorders may 
conceal primary symptoms, delaying the pursuit of specialized 
care due to feelings of shame or stigma (4). Given the risk of 
underdiagnosis and inadequate treatment of eating disorders, 
it is imperative to comprehend the scale of eating disorders 
through an epidemiological lens and ascertain their prevalence 
in vulnerable populations. Strategizing and executing 

interventions for prevention, detection, and management of 
eating disorders are vital for addressing this escalating public 
health concern.

Epidemiology
The estimated lifetime occurrence of eating disorders is 
around 8% among females and 2% among males (5). The 
most prevalent eating disorders, listed in descending order, 
encompass other specified feeding and eating disorders, 
binge eating disorder, bulimia nervosa, and anorexia nervosa. 
An extensive examination of 94 studies on eating disorders 
published from 2000 to 2018 revealed a heightened incidence 
of these disorders in adolescents and young adults, with the 
point prevalence of all eating disorders doubling (5). A global 
study examining the lifetime occurrence of eating disorders 
among adolescents reported the following percentages: 
anorexia nervosa ranged from 0.8% to 6.3% among females and 
0.1%–0.3% among males, bulimia nervosa from 0.8% to 2.6% 
among females and 0.1%–0.2% among males, binge eating 
disorder from 0.6% to 6.1% among females and 0.3%–0.7% 
among males, other specified feeding or eating disorders from 
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0.6%–11.5% among females and 0.2%–0.3% among males, and 
unspecified feeding or eating disorders from 0.2%–4.7% among 
females and 0%–1.6% among males (6).

Given that eating disorders and symptoms peak during 
middle and late adolescence, understanding the prevalence 
of disordered eating among adolescents is vital (7). It is 
important to differentiate between disordered eating and 
eating disorders. Not every child or adolescent displaying 
disordered eating behaviors receives an eating disorder 
diagnosis. However, disordered eating during this phase can 
escalate to eating disorders in early adulthood. A systematic 
review and meta-analysis examining the global prevalence 
of disordered eating in children and adolescents revealed an 
overall prevalence of 22%, with higher rates observed among 
girls, adolescents in late puberty, and those with a higher body 
mass index (8).

Etiology
Eating disorders emerge through a multifaceted interaction 
of risk elements, encompassing individual, genetic, and 
environmental factors, alongside societal pressures 
emphasizing thinness (9). While genetic predispositions appear 
significant in anorexia nervosa, they also play a role in bulimia 
nervosa and binge eating disorder (10).

The origin of eating disorders may be linked to nonspecific 
risk factors like exposure to physical and/or sexual trauma, 
problematic parenting, and concurrent psychiatric conditions 
(11). Research indicates that individuals with eating disorders 
are roughly two to four times more prone to experience abuse, 
varying depending on the type of abuse, compared to healthy 
individuals (11). Nevertheless, the precise involvement of 
abuse as a predisposing vulnerability to eating disorders or its 
contribution to their initiation or worsening, remains unclear. 
The perpetuation of an eating disorder in an individual depends 
on factors such as conditioned learning, habit formation, and 
physiological and neurobiological complications arising from 
starvation or overeating behaviors (9).

Screening
Screening for eating disorders is crucial to enable early 
detection, aiming to prevent their oversight and persistence 
into later life stages (12).This screening should target individuals 
with a history of adverse childhood experiences and trauma, 
young adults, females, transgender individuals, athletes, and 
those exhibiting symptoms and signs indicative of eating 
disorders (such as rapid weight loss, bradycardia, amenorrhea, 
and preoccupation with food and appearance), as well as 
individuals with anxiety disorders, depressive disorders, and 
perfectionistic tendencies (12,13).

There is insufficient evidence to advocate for screening for 
eating disorders in individuals with a normal or high body 
mass index who lacks symptoms or signs of an eating disorder 
(13). Clinicians can conduct screening for eating disorders by 
inquiring whether the patient or their family has concerns 
regarding the patient’s weight, body shape, body image, or 
eating behaviors. Utilizing screening tests can aid in identifying 

patients who warrant further evaluation (14). Table 1 outlines 
commonly utilized screening methods for diagnosing eating 
disorders (9).

*One stone: 6.35 kg

The SCOFF (Sick, Control, One, Fat, Food) questionnaire, 
comprising five questions, is widely employed as a screening 
tool for eating disorders (15). Clinicians administer the SCOFF 
questionnaire, which includes the following inquiries (16):

1. Do you induce vomiting because you feel uncomfortably 
full (S-sick)?

2. Do you fear losing control over your eating habits 
(C-control)?

3. Have you experienced a weight loss of more than one 
stone (6.35 kg) within a 3-month period (One stone)?

4. Do you perceive yourself as overweight despite others 
suggesting you are underweight (F-fat)?

5. Would you say that food significantly dominates your life 
(F-food)?

A test result is deemed positive if there are two or more 
affirmative responses. A positive outcome warrants further 
evaluation to establish or rule out a diagnosis (17).

Another screening tool is the Eating Disorder Screen for Primary 
Care (ESP) (18), which comprises a five-item questionnaire:

1. Are you content with your eating habits? (An answer of 
“No” is considered abnormal.)

2. Do you consume food in secret? (An affirmative response 
is deemed abnormal.)

3. Does your impact your self-perception? (An affirmative 
response is considered abnormal.)

4. Has any member of your family ever suffered from an 
eating disorder? (An affirmative response is deemed 
abnormal.)

5. Have you ever experienced or are currently experiencing 
an eating disorder? (An affirmative response is considered 
abnormal. A positive outcome is indicated by two or more 
“abnormal“ responses.

The Eating Attitudes Test (EAT) is a highly dependable self-
report tool used to screen for eating disorders. Its short version, 

Table 1: Screening methods used in eating disorder 
diagnosis

1.Sick Control One stone* Fat Food (SCOFF) *One stone 6,35 kg

2. Eating Disorder Screen for Primary Care (ESP)

3. Eating Attitudes Test (EAT ) 

4. Ch-EAT

5. Primary Care Evaluation of Mental Disorders Patient Health 
Questionnaire

https://www.uptodate.com/contents/eating-disorders-overview-of-epidemiology-clinical-features-and-diagnosis/abstract/19
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the EAT-26, has been translated into numerous languages, 
validated across clinical and non-clinical populations, and 
employed in studies involving adolescents and adults globally. 
However, it is important recognize that low scores on the EAT-
26 should not necessarily exclude the possibility of an eating 
disorder, as individuals may deny or downplay their symptoms 
(19). Additionally, the Ch-EAT serves as a simplified version 
intended for children aged 8-13 (20).

The Primary Care Evaluation of Mental Disorders Patient Health 
Questionnaire aids in diagnosing bulimia nervosa, binge eating 
disorder, and other mental health conditions. Its eating disorder 
module consists of eight items and is tailored specifically for 
primary care environments (21).

Given this information, it is imperative to conduct annual 
assessments on all adolescents to appraise their eating 
behaviors, body image perception, exercise habits, as part of 
a psychosocial evaluation. Furthermore, incorporating weight, 
height, and body mass index measurements into physical 
examinations is crucial. This comprehensive approach may 
facilitate early detection and treatment of eating disorders, 
ultimately aiding in their prevention.

Anorexia Nervosa
Anorexia nervosa (AN) presents a formidable challenge as 
an eating disorder, often marked by recurrent relapses (22). 
Diagnosis follows the criteria outlined in the DSM-5, which 
include notably low body weight due to restricted energy 
intake, an intense fear of weight gain, persistent behaviors 
aimed at preventing weight gain, and disturbances in the 
perception of body weight or shape. Notably, individuals 
with AN may fail to acknowledge the seriousness of their low 
body weight (2). The disorder manifests in two subtypes: the 
restrictive type and the binge eating/purging type (9).

Restrictive type: Individuals achieve weight loss primarily 
through dieting, fasting, and/or excessive exercise over the 
preceding 3 months, without engaging in binge eating or 
purging episodes (9).

Binge eating/Purging type: Conversely, the binge eating/purging 
subtype entails repeated instances of excessive eating followed 
by purging behaviors, such as self-induced vomiting, misuse of 
laxatives, diuretics, or enemas over the same period (9). 

Assessment of AN severity is typically based on the body mass 
index (BMI), although it may be adjusted based on clinical 
symptoms, level of functional impairment, and the need for 
supervision (9).

Mild: BMI ≥ 17 kg/m²

Moderate: BMI 16–16.99 kg/m²

Severe: BMI 15–15.99 kg/m²

Extreme: BMI < 15 kg/m²

Epidemiology: AN exhibits significantly higher prevalence rates 
among females compared to males (9). The lifetime prevalence 
in the general population is roughly 12 times higher in females 

than in males (1.42% in females and 0.12% in males) (23). A 
recent global study examining the lifetime prevalence of eating 
disorders found AN present in 0.8%–6.3% of females and 0.1%–
0.3% of males among adolescents (7). Moreover, the frequency 
of AN in males appears to elevate compared to adults.

Etiology and Neurobiology: AN is characterized by a 
multifaceted etiology influenced genetic and environmental 
factors. Genetic investigations, such as Genom-Wide 
Association Studies (GWAS), have revealed that genetic variants 
contribute to approximately 20% of AN cases (24). In a GWAS 
encompassing more than 16,000 cases from 17 countries, 8 
loci on chromosomes 1, 3, 10, and 11 containing genes were 
confidently identified (25). AN exhibits a genetic predisposition 
that can heighten susceptibility to various psychiatric 
disorders, including anxiety disorders, obsessive-compulsive 
disorder, major depression, substance use disorders, and 
bulimia nervosa (26, 27). Moreover, sociocultural pressures 
emphasizing thinness, heightened concerns regarding body 
image, weight, dieting, exercise, and a family history of 
eating and weight control behaviors are recognized as risk 
factors for AN (28). Childhood maltreatment and abuse are 
strongly linked to psychiatric issues that contribute to the 
onset of AN. Additionally, low BMI and dieting behaviors 
are significant triggers for AN onset, with excessive exercise 
preceding dieting behaviors being a well-documented symptom 
(29). Gastrointestinal complications, such as early satiety, 
gastroparesis, gastrointestinal reflux, and constipation, arise 
due to the gradual compulsive nature of restrictive eating 
behaviors, the formation of abnormal eating habits, and 
alterations in hormones and neuropeptides, all of which 
contribute to the persistence of AN (30). 

Numerous studies have provided evidence indicating 
alterations in both the structure and function of the brain 
in individuals with AN (31). Functional magnetic resonance 
imaging (MRI) studies suggest that abnormal functioning 
in various brain regions may play a role in the initiation or 
perpetuation of AN (31). Individuals with AN often exhibit 
deficiencies in dopaminergic functions associated with eating 
behavior, motivation, and reward, as well as serotoninergic 
functions linked to mood regulation, impulse control, and 
obsessive behaviors (31).

Medical Complications: AN can result in complications 
impacting almost all bodily systems due to weight loss 
and malnutrition. Nevertheless, with prompt and efficient 
treatment, many of these complications can be reversed (32). 
The medical ramifications induced by AN are detailed in Table 
2 (9,32-35).

Avoidant/Restrictive Food Intake Disorder (ARFID)
ARFID is diagnosed according to DSM-5 criteria due to 
inadequate nutrition and/or energy intake stemming from 
limitations in the quantity or types of foods consumed. 
Negative experiences associated with food intake, such as 
choking, vomiting, or abdominal discomfort, along with 
aversions and revulsion toward sensory aspects of food, 
are the primary triggers for this disorder. ARFID manifests 
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as growth impairment, failure to achieve expected weight 
gain, and the need for additional enteral feeding or oral 
nutritional supplementation, accompanied by disruptions in 
psychosocial functioning. Importantly, ARFID is not linked to 
a general medical condition or another psychiatric disorder, 
nor is it a consequence of food scarcity or culturally accepted 
practices (2). Given its recent delineation and diverse clinical 
manifestations, data on the prevalence, comorbidities, and 
trajectory of the disorder are limited. Nevertheless, it is 
noteworthy that ARFID exhibits a higher prevalence among 
males than females, distinguishing it from AN, bulimia nervosa, 
or binge eating disorder (36).

Etiology and Neurobiology: There is relatively limited 
information available regarding the underlying causes and 
neurobiology of ARFID. Gaining insight into the psychobiology 
of appetite and the role of food avoidance may offer 
understanding into its biological underpinnings (36). Unlike 
other eating disorders, the avoidance or restriction of food 
in ARFID is not driven by concerns related to weight or body 
shape. While individuals with AN typically avoid high-calorie, 
energy-dense foods due to fears of gaining weight, those 
with ARFID often display a preference of a restricted range of 
processed, calorie-dense, energy-dense foods. This preference 
leads to deficiencies in calorie and/or micronutrient intake, 
with the disorder being more severe than typical selective 
eating observed in children. Patients with ARFID often present 
as underweight, although the disorder can manifest at any 

weight (37). Research indicates that individuals with ARFID 
commonly experience psychiatric comorbidities, such as 
anxiety disorders, panic disorder, attention-deficit/hyperactivity 
disorder (ADHD), autism spectrum disorder, mood disorders, 
and pica (36). Anxiety disorders are the most prevalent 
psychiatric comorbidities, with generalized anxiety disorder 
being the most commonly observed (37).

Medical Complications: Individuals with ARFID who have low 
weight are susceptible to medical complications associated 
with malnutrition, akin to those observed in individuals with 
AN. These complications may include cardiac, endocrine, 
and gastrointestinal issues (38). Such condition can result 
in impediments in growth and development, vomiting, and 
significant electrolyte imbalances.

Binge Eating Disorder (BED)
As per the diagnostic criteria outlined in the DSM-5, BED 
should be considered when there are recurrent episodes of 
excessive eating within a specific timeframe (e.g., 2 hours). 
These episodes entail consuming a larger quantity of food than 
is typical for most individuals under comparable circumstances 
within a similar timeframe, accompanied by a sense of loss of 
control over eating. The diagnosis of BED may be established 
when at least three of the following conditions are met during 
these episodes: eating more rapidly than usual, eating until 
uncomfortably full, consuming large amounts of food when 
not physically hungry, eating alone due to embarrassment over 
the amount consumed, and experiencing feelings of disgust, 

Table 2: Medical complications of AN

Constitution/Physical Cachexia, Low Body Mass Index, Growth Retardation, Hypothermia

Cardiovascular Myocardial Atrophy, Mitral Valve Prolapse, Pericardial Effusion, Myocardial Fibrosis/Scar, 
Hypotension,Bradycardia, Increased PR Interval, First-Degree Heart Block, Long QT Syndrome, ST-T Wave 
Abnormalities in Electrocardiogram (EKG) Changes, Malignant Arrhythmia, Sudden Cardiac Death

Gynecological and Reproductive Loss of Libido, Amenorrhea, Unplanned Pregnancy, Newborn Complications

Endocrine Osteoporosis and Pathological Stress Fractures, Euthyroid Sick Syndrome, Hypercortisolism, 
Hypoglycemia, Neurogenic Diabetes Insipidus, Poor Diabetes Control

Gastrointestinal
Gastroparesis, Early Satiety, Gastric Distension, Gastric Perforation, Increased Colonic Transit Time, 
Constipation, Hepatitis, Superior Mesenteric Artery Syndrome, Diarrhea 

Renal and Electrolyte Glomerular Filtration Rate Reduction, Kidney Stones, Impaired Urine Concentration, 
Dehydration,Hypokalemia, Hypomagnesemia, Nephropathy

Pulmonary Reduced lung capacity due to pulmonary muscle loss, respiratory failure, spontaneous pneumothorax 
and pneumomediastinum, peripheral lung unit expansion without alveolar septal damage, weakness of 
pharyngeal muscles, and coordination disorder leading to cough and aspiration pneumonia.

Hematologic Anemia (Normocytic, Microcytic, Macrocytic), Leukopenia, Thrombocytopenia

Neurological Cerebral Atrophy, Dilated Ventricles, Cognitive Impairment, Peripheral Neuropathy, Seizures

Dermatological Xerosis (dry skin), lanugo hairs (fine, downy, dark-colored hairs), telogen effluvium (hair shedding), Acne, 
Carotenoderma (yellowing),  Scars from self-harm behaviors (cuts and burns)

Muscular Muscular atrophy, Pain in the muscles during activities such as climbing stairs, sitting and standing 
exercises, fatigue, slowing of movements, shortness of breath, and a decrease in muscle mass due to 
structural and functional changes in the muscles.

Vitamins and trace elements Zinc, vitamin D, copper, selenium, vitamin B1, vitamin B12, vitamin B9 deficiency

Refeeding syndrome It manifests with electrolyte imbalances, including hypophosphatemia (the most critical diagnostic 
marker), hypokalemia, hyponatremia, hypomagnesemia, fluid retention, vitamin deficiencies, and 
metabolic acidosis.
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depression, or guilt after overeating. Binge eating episodes in 
BED occur, on average, at least once a week for a duration of 
3 months, with the severity of the disorder determined by the 
frequency of weekly binge eating episodes (Mild: 1–3 times, 
Moderate: 4–7 times, Severe: 8–13 times, Extreme: more than 
14 episodes per week). Unlike AN and bulimia nervosa, BED 
typically does not involve compensatory behaviors such as 
purging, fasting, or excessive exercise (2).

Epidemiology: BED is more prevalent in females, with rates two to 
three times higher than in males (23,39). The lifetime prevalence 
of BED stands at 2.8% among women and 1% among men (5). 
Recent studies examining the lifetime prevalence of eating 
disorders among adolescents found BED to occur in 0.6%–6.1% 
of females and 0.3%–0.7% of males (6). While the prevalence of 
BED is typically highest in obese individuals, it can also manifest 
in those with normal weight. Rates of BED are notably elevated 
in individuals classified with Class III obesity (BMI ≥40 kg/m2), 
being approximately ten times higher compared to those with 
Class I obesity (BMI = 30–34.9 kg/m2) (39).

Etiology and Neurobiology: Genetic factors contribute to the 
development of BED, with twin studies estimating that genetic 
factors account for 39%–45% of the phenotypic variation (27). 
Alongside genetic influences, childhood maltreatment and 
abuse, which are linked to psychiatric problems, can contribute 
to the onset of BED. Neuroimaging studies utilizing cranial MRI 
in individuals with BED have identified structural and functional 
alterations in the brain (40).

Medical Complications: Individuals diagnosed with BED often 
experience psychosocial impairment, characterized by symptoms 
such as anger, dysphoria, difficulties in emotion regulation, 
and heightened impulsivity (41). Moreover, those with BED 
frequently report comorbid conditions such as unipolar major 
depression (66%), any anxiety disorder (59%), any personality or 
behavior disorder (56%), alcohol use disorder (52%), and post-
traumatic stress disorder (32%), with frequencies surpassing 
those observed in the general population for each comorbid 
condition (42). Additionally, individuals with BED commonly 
encounter general medical issues such as musculoskeletal 
disorders, asthma and other respiratory ailments, chronic 
pain, and hypertension, which cannot be fully accounted for by 
comorbid obesity or psychiatric comorbidity (42).

Bulimia Nervosa
As per the diagnostic criteria outlined in the DSM-5, bulimia 
nervosa is characterized by recurrent episodes of binge eating 
and subsequent inappropriate compensatory behaviors aimed at 
preventing weight gain, occurring at least once a week over a span 
of 3 months (2). Binge eating involves consuming a larger quantity 
of food than is typical for most individuals within a similar timeframe 
and under similar circumstances. During these episodes, individuals 
experience a sense of loss of control over eating, an inability to halt 
consumption, and/or an inability to regulate the amount ingested. 
Inappropriate compensatory behaviors encompass self-induced 
vomiting, fasting, excessive exercise, and the misuse of laxatives, 
diuretics, enemas, or other medications to stave off weight gain. 
These inappropriate compensatory behaviors must occur, on 

average, at least once a week for a duration of three months. 
The severity of the disorder is gauged based on the frequency of 
inappropriate compensatory behaviors:

Mild: 1–3 times per week on average

Moderate: 4–7 times per week on average

Severe: 8–13 times per week on average

Extreme: 14 or more times per week on average

However, the severity level may be adjusted in consideration of 
other symptoms and the extent of functional impairment (2).

Epidemiology: Research indicates that the lifetime prevalence 
of bulimia nervosa is notably higher in females than males, with 
estimates suggesting at least a threefold difference (5, 23, 39). 
In a global study examining the lifetime prevalence of eating 
disorders among adolescents, bulimia nervosa was identified 
in 0.8%-2.6% of females and 0.1%–0.2% of males (6).

Etiology and Neurobiology: The etiology of bulimia nervosa 
involves contributions from both genetic and environmental 
factors. Twin studies have revealed that genetic factors account 
for a phenotypic variation rate ranging from 28% to 83% (27). 
Sociocultural pressures promoting thinness, heightened 
concerns regarding body image and weight, engagement in 
diet and exercise, and a family history of eating and weight 
control behaviors are recognized as risk factors for bulimia 
nervosa (28). Moreover, childhood maltreatment and abuse, 
linked with psychiatric conditions, can also contribute to the 
development of bulimia nervosa. MRI studies have identified 
changes in brain structure and function in individuals with 
bulimia nervosa (43). These studies have highlighted changes 
in brain structure, particularly in frontal and temporoparietal 
areas, among individuals with bulimia nervosa. Additionally, 
alterations in hormones and neuropeptides such as ghrelin, 
leptin, and agouti-related peptide, are believed to play a role 
in the pathogenesis of the disorder (30).

Medical Complications: Individuals diagnosed with bulimia 
nervosa should undergo evaluation for various medical 
complications resulting from inappropriate compensatory 
behaviors. These complications encompass dehydration, 
hypokalemia, electrocardiogram abnormalities, menstrual 
irregularities, esophagitis, Mallory-Weiss syndrome, gastric 
dilation, ipeca-induced cardiomyopathy, other myopathic 
disorders, mitral valve prolapse, cardiac conduction 
abnormalities, swelling of salivary glands, and the risk of 
enamel erosion on teeth (44).

Pica
Pica is a feeding disorder characterized by the repetitive 
consumption of non-nutritive, non-food substances, such as 
cloth, dirt, gum, hair, metal, paint, paper, or soap persisting 
for at least 1 month. This eating behavior is deemed 
inappropriate for the individual’s developmental stage, lacks 
cultural support, and is socially abnormal. It is essential to 
distinguish pica from non-suicidal self-injury behaviors, where 
potentially harmful objects like batteries, knives, or needles 
are ingested (2).
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Etiology and Neurobiology: Factors such as neglect, 
developmental delays, heightened stress levels, and varying 
levels of anxiety contribute to the onset of pica (45).

Medical Complications: Pica is linked with a heightened 
prevalence of eating disorder pathology, encompassing 
body dissatisfaction, fear of weight gain, food restriction, 
and behaviors like excessive eating or purging. Moreover, 
individuals exhibiting pronounced pica symptoms are more 
prone to displaying symptoms associated with ARFID (46).

Rumination Disorder
Rumination disorder is a functional condition characterized 
by the involuntary regurgitation of recently ingested food 
following most meals. The regurgitated material is either 
expelled or swallowed again. This disorder involves the 
effortless and repetitive expulsion of recently eaten food, 
which may be chewed again, re-swallowed, or expelled. It 
persists for a minimum of one month and is not associated with 
regurgitation stemming from gastroesophageal reflux, postviral 
gastroparesis, or any other medical condition (2).

Epidemiology: The precise prevalence and incidence rates of 
rumination disorder remain uncertain (47). In an examination 
utilizing the Eating Disturbances in Youth Questionnaire (EDY-Q) 
to evaluate eating disorders in adolescents, rumination disorder’s 
prevalence was reported at 9.7%, while pica disorder was 
observed in 10%, and the co-occurrence of rumination and pica 
disorders was noted at 3.1%. With a cutoff score of 4, isolated 
cases of rumination disorder were detected in 1.7%, isolated pica 
disorder in 3.8%, and concurrent rumination and pica disorders 
in 1.1%. Symptoms indicative of ARFID were also found among 
individuals with rumination disorder and pica disorder (46).

Etiology and Neurobiology: Although the precise cause remains 
unclear, rumination disorder is thought to stem from an 
unconsciously acquired behavioral issue involving deliberate 
diaphragmatic relaxation (47).

Complications: Rumination disorder may lead to complications 
such as esophagitis or weight loss and can also result in distress 
and functional impairment (47).

Other Specified Feeding or Eating Disorder
The diagnosis of other specified feeding or eating disorder 
(OSFED) is applied to individuals exhibiting symptoms of an 
eating disorder that lead to significant distress or impairment in 
psychosocial functioning but do not fulfill criteria for a specific 
eating disorder (2). Silen et al. identified instances of OSFED 
among adolescents, with prevalence rates ranging from 0.6% 
to 11.5% in females and 0.2% to 0.3% in males (6).

Atypical Anorexia Nervosa: Atypical AN are mirrors all criteria 
for AN except for a BMI falling between 18.5 kg/m² and <25 
kg/m². In a randomized study employing meal-based treatment 
for weight restoration in hospitalized patients, it was observed 
that individuals with atypical anorexia nervosa displayed higher 
levels of eating disorder psychopathology compared to those 
with AN. Additionally, they exhibited lower heart rates, more 

substantial weight loss, and lower serum phosphate levels. 
Medical risk in both atypical AN and AN was associated with 
recent rates of weight loss and the duration of loss (48).

Low-Frequency and/or Limited Duration bulimia nervosa: 
This classification applies when there are occurrences of 
binge eating and inappropriate compensatory behaviors 
characteristic of bulimia nervosa, but these episodes happen 
less frequently than once a week and/or persist for fewer than 
3 months (2).

Low-Frequency and/or Limited Duration BED: This designation 
is assigned when an individual meets all criteria for BED except 
for the frequency, which happens less often than once a week 
and/or continues for less than 3 months (2).

Purging Disorder: Purging disorder is diagnosed when there is 
no binge eating, but inappropriate compensatory behaviors like 
self-induced vomiting, misuse of laxatives, enemas, or diuretics 
are employed to alter body weight and shape (2).

Night Eating Syndrome: Night eating syndrome is identified 
when episodes of eating occur after waking from sleep or 
involve excessive eating after the evening meal, and these 
cannot be accounted for by changes in the sleep–wake cycle, 
medication effects, other eating disorders, substance use 
disorders, or general medical conditions (2)

Unspecified Feeding or Eating Disorder
The diagnosis of unspecified feeding or eating disorder (UFED) 
applies to individuals exhibiting symptoms of an eating disorder 
that result in significant distress or impairment in psychosocial 
functioning but do not fulfill all the criteria for a specific eating 
disorder (2). This diagnosis utilized when there is insufficient 
information to specify the reasons for not meeting all criteria 
for a particular eating disorder, particularly in situations such as 
emergency settings where there may be inadequate information 
for a definitive diagnosis. Silen et al. identified instances of UFED 
among adolescents, with prevalence rates ranging from 0.2% to 
4.7% in females and from 0% to 1.6% in males (6).

CONCLUSION AND RECOMMENDATIONS

Eating disorders encompass a range of mental health 
conditions that pose significant risks to physical health and 
disrupt psychosocial functioning. Recent research indicates 
a doubling in the prevalence of these disorders. Disordered 
eating patterns during adolescence heighten the likelihood 
of developing eating disorders that persist into adulthood. 
Healthcare providers’ lack of awareness about eating disorders, 
coupled with individuals’ tendency to conceal symptoms 
due to shame or stigma, can result in inadequate diagnosis 
through screening tests and hinder effective treatment. Factors 
contributing to the development of eating disorders include 
societal pressures regarding body image, experiences of 
childhood maltreatment and abuse, heightened sensitivity to 
weight concerns, familial attitudes toward eating and weight 
control behaviors, dietary restrictions, and exercise practices. 
Raising awareness about these risk factors is crucial. Adopting 
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an epidemiological approach is essential for understanding 
the scope and distribution of eating disorders among at-
risk populations, enabling the implementation of targeted 
interventions. Furthermore, conducting annual evaluations 
of adolescents, including assessments of eating habits, body 
image perceptions, exercise routines, and measurements 
of weight, height, and BMI during psychosocial and physical 
examinations, is vital for early detection and intervention in 
eating disorders.
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ABSTRACT

A “pandemic“ refers to an extensive outbreak of disease affecting a large population across a wide geographic area. Various factors have been linked to 
pandemics throughout history. Since March 2019, the onset of the COVID-19 pandemic has had detrimental effects on children’s development, nutrition, 
care, vaccination, safety, mental health, and education. Understanding the impact of the COVID-19 pandemic on children’s health is crucial for implementing 
effective measures. It is essential to ensure the continuity of child health services during extraordinary situations such as pandemics to prevent disruptions 
in child development. This article aims to investigate the effects of the COVID-19 pandemic on children’s health and underscore the preventive measures 
that need to be implemented.
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INTRODUCTION

The term “pandemic” denotes an epidemic affecting a large 
population across a widespread area, often transcending 
national boundaries (1,2). Globalization, economic progress, 
and societal shifts have led to the emergence and global spread 
of epidemics caused by novel microbial agents. Unlike historical 
epidemics primarily driven by military factors, contemporary 
epidemics propagate through national and international trade, 
as well as tourism. In 2019, the COVID-19 pandemic joined a 
roster of significant historical epidemics, including the 1918 
Spanish flu, the 1957 Asian flu, the 1968 Hong Kong flu, and 
the 2009 H1N1 influenza, all of which wrought substantial 
devastation (3).

The World Health Organization (WHO) announced that by 
March 16, 2023, there were 760 million confirmed cases of 
COVID-19, resulting in 6.8 million deaths attributed to the 
pandemic (4). In comparison to adults, children under 18 
years old tend to experience COVID-19 with fewer fatalities 
and generally mild symptoms, accounting for approximately 
8.5% of reported cases (5). However, it is crucial to recognize 
that while children are less severely affected by COVID-19, 
it still significantly impacts their health (6,7). Children are 
affected by the pandemic for various reasons, including the 

virus’s high transmission rate, the socioeconomic repercussions 
of containment measures, and the setbacks in achieving 
Sustainable Development Goals (SDGs) due to delays (7). The 
global community recognizes the COVID-19 pandemic as a crisis 
concerning the rights of children, impacting their development 
and long-term well-being. Progress made in enhancing the 
welfare of children and youth over the past two decades, 
attributable to the SDGs, faces the risk of regression due to 
increasing disparities among nations (8). The sudden onset 
of the COVID-19 pandemic has adversely affected all SDGs, 
particularly SDG 3 (Ensure healthy lives and promote well-being 
for all at all ages) and its associated goals: SDG 1 (No poverty), 
SDG 2 (Zero hunger), SDG 4 (Quality education), SDG 5 (Gender 
equality), SDG 6 (Clean water and sanitation), SDG 13 (Climate 
action), SDG 14 (Life below water), SDG 15 (Life on land), and 
SDG 17 (Partnerships for the goals), hindering the progress 
toward these objectives (9).

A small portion of child mortality worldwide is attributed 
to COVID-19-related deaths, while a significant portion is 
anticipated to result from insufficient access to essential 
resources such as water, sanitation, shelter, vaccines, health 
services, and food (8). Instances of severe COVID-19-related 
illnesses have been documented in children. Various risk factors 
for severe illness and intensive care admissions among children 
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have been identified, including chronic respiratory conditions, 
obesity, diabetes, and cancer (5). Furthermore, the COVID-19 
pandemic has adversely impacted children’s nutrition, 
particularly breastfeeding, as well as their care, safety, mental 
health, vaccination, and education. Given the global scale of 
the COVID-19 pandemic, understanding its impact on children’s 
health is crucial for implementing necessary precautions. 
This review aims to underscore the effects of the COVID-19 
pandemic on child health and elucidate the requirements for 
mitigating these effects.

The impact of COVID-19 on children’s nutrition
Following the guidelines of the WHO, exclusive breastfeeding 
is recommended for the first 6 months, with appropriate 
complementary feeding starting at 6 months, continued 
breastfeeding up to at least 2 years of age, and support for 
breastfeeding during exceptional circumstances such as 
epidemics (10,11). Concerns arose at the onset of the COVID-19 
pandemic regarding the potential transmission of the SARS-CoV-2 
virus through breast milk and whether infected mothers could 
transmit the infection to their infants while breastfeeding (12–
14). Reports indicate that lockdowns, confinement measures, 
and diminished social support in Italy have had adverse effects 
on breastfeeding, resulting in a decline in exclusive breastfeeding 
rates (15). In California, the decrease in breastfeeding rates is 
attributed to the inability to offer in-person breastfeeding 
counseling due to the pandemic (16). A study conducted in 
Tekirdağ, Turkey, examined breastfeeding practices among 
mothers with COVID-19 and those in contact with COVID-19, 
revealing that 54.5% of contact mothers and 17.6% of ill mothers 
exclusively breastfed their infants. Additionally, 76.5% of ill 
mothers considered formula feeding the safest option during 
the pandemic (17). The importance of breastfeeding and its 
continuation during the pandemic was underscored in an article 
by Gökçay and Keskindemirci at the pandemic’s onset (13).

There is no evidence to suggest that breast milk transmits 
COVID-19 to infants (18–20). A study conducted in the USA 
examined breast milk samples from mothers who tested 
positive for SARS-CoV-2 via nasopharyngeal swab test before 
giving birth. Of the 18 mothers tested, only 1 tested positive 
for SARS-CoV-2 in breast milk, yet the infant who received this 
milk tested negative for the virus in their nasopharyngeal test, 
showing no signs of infection (18). Similarly, in a separate study 
involving 44 breast milk samples from 16 Chinese mothers with 
confirmed COVID-19, no traces of SARS-CoV-2 were found (19). 
A comprehensive review of 340 studies also found no evidence 
of SARS-CoV-2 transmission through breast milk (20).

The WHO advocates for COVID-19-positive mothers to continue 
breastfeeding, emphasizing the importance of initiating 
breastfeeding and skin-to-skin contact immediately after birth 
while adhering to proper mask and hand hygiene protocols 
(14). Breast milk is well-known for bolstering a newborn’s 
immune system and providing protection against infectious 
diseases. Therefore, health professionals should continue to 
promote and support breastfeeding to safeguard the health 
of both the infant and the mother (18-22).

Poverty, widespread job losses, food insecurity, and the 
implementation of school closure policies were the primary 
factors contributing to nutritional inadequacy during the 
pandemic (23). The global impact of COVID-19 has resulted 
in the adoption of school closure policies across most nations 
(24). The United Nations International Children’s Emergency 
Fund (UNICEF) has highlighted that 368.5 million children in 
143 countries, who rely on school meals for access to nutritious 
food, are at risk of malnutrition due to these closures (7). For 
children living in poverty, schools serve not only as places of 
learning but also as vital sources of healthy meals. The absence 
of school meal programs leads to poor nutrition, which in turn 
affects academic performance and adversely impacts the 
physical and mental well-being of children (24). To mitigate 
these effects, it is essential for all countries to implement 
pandemic protocols such as mask-wearing, hygiene practices, 
and physical distancing to ensure that schools can remain open.

The impact of COVID-19 on children’s care
Restrictions imposed during the pandemic resulted in a 
substantial decline of 70%–80% in applications for pediatric 
health services and treatments (25). In the USA, while there 
was no notable change in initial child health checkups during 
the early stages of the COVID-19 pandemic, a temporary 
reduction was observed in subsequent followup visits for older 
children (26). Despite no significant decrease in admissions 
for 2-year-olds between 2019 and 2020 at the Gazi University 
Social Pediatrics Department followup outpatient clinic, there 
was an overall decrease of 28% in child health followups up 
visits. This indicates that families did not postpone followupup 
appointments during the first 2 years of a child’s life, which 
typically include breastfeeding, complementary feeding, and 
vaccinations. However, they avoided other followups due to 
concerns about potential infection (6).

During the pandemic, the followup monitoring of children with 
chronic illnesses has faced disruptions (27,28). Information 
and communication technologies offer the potential to deliver 
accessible, high-quality, and cost-effective healthcare services 
across countries. Telemedicine, utilizing these technologies, 
can surmount geographical barriers, enhance healthcare 
accessibility, and address logistical challenges (29). Telemedicine 
proves valuable, particularly in nonemergency situations, routine 
healthcare, and psychological service provision. By leveraging 
remote care, healthcare facilities can optimize resource 
utilization, enhance care accessibility, extend caregivers’ access 
to diverse medical expertise, and minimize direct exposure to 
infectious agents (30). Telemedicine is increasingly pivotal in the 
routine followupmonitoring of children with chronic illnesses. 
Institutions should receive adequate technical support to enable 
the provision of telemedicine services.

Globally, the COVID-19 pandemic has triggered socioeconomic 
challenges, including reductions in parental income, food scarcity, 
housing issues, and heightened levels of anxiety and stress, 
contributing to instances of child neglect and abuse. The closure 
of kindergartens and schools has increased the vulnerability of 
children to neglect and abuse (6). A study involving 140 American 
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parents investigating food and physical activity patterns during the 
pandemic revealed the presence of adaptive positive parenting 
behaviors, albeit hindered by perceived stress (31). UNICEF has 
underscored the significance of providing information and support 
to parents and caregivers regarding safeguarding their own and 
their children’s mental well-being and addressing the topic of 
the epidemic with children. Accordingly, guidelines have been 
developed to aid in this aspect (7,24).

The impact of COVID-19 on children’s immunization
In just 1 year since the onset of the COVID-19 pandemic, 
significant efforts have been made to develop vaccines 
offering protection against the SARS-CoV-2 virus. The WHO 
has recommended that nations ensure at least 70% of their 
population is vaccinated, with priority given to fully vaccinating 
healthcare workers, individuals over 60 years of age, and those 
who are immunocompromised or have chronic illnesses (32). By 
July 30, 2023, a total of 13.49 billion doses of COVID-19 vaccine 
had been administered globally (33). As of April 5, 2023, 89% 
of healthcare workers, 82% of elderly individuals, and 66% of 
the general population had completed their primary COVID-19 
vaccination series. However, booster dose coverage remains 
notably low worldwide (34). Although most COVID-19 vaccines 
have been authorized for individuals aged 18 years and older, 
mRNA vaccines such as Pfizer-BioNTech BNT162b2 and Moderna 
mRNA-1273 have received emergency use approval in some 
countries for children aged 6 months and above. As of March 5, 
2023, approximately 2.2 million (13%) children aged 6 months 
to 4 years, 11.2 million (39%) children aged 5–11 years, and 17.9 
million (68%) children and adolescents aged 12–17 years had 
received their initial dose of COVID-19 vaccine in the USA (35).

Due to efforts to combat the COVID-19 pandemic, routine 
vaccination services for children have been negatively 
impacted worldwide, leading to decreased vaccination rates 
(36–38). Chandir et al. (39) discovered that half of the children 
in the Pakistani Sindh province were not vaccinated during 
the COVID-19 pandemic quarantine period. In Lebanon, a 
study revealed the most significant decline in oral polio and 
measles vaccination (40). The substantial disruption of routine 
immunization programs in at least 68 countries has raised 
concerns about the potential impact on approximately 80 million 
infants, leaving them vulnerable to infectious diseases such as 
polio, measles, and diphtheria (37–38). The American Centers 
for Disease Control and Prevention (CDC) reported that over 61 
million measles vaccinations were missed during the COVID-19 
pandemic, contributing to measles outbreaks worldwide (41). It 
is crucial during pandemic situations to ensure that childhood 
vaccinations are administered promptly and in full (6,36).

The impact of COVID-19 on children’s visual and 
musculoskeletal systems
Amidst the COVID-19 pandemic restrictions and lockdowns, 
children experienced reduced outdoor activities and increased 
use of technological devices like tablets and smartphones, 
leading to constrained daily movements (42,43). A study 
in Iran involving 585 school-age children during lockdown 
revealed a smartphone addiction rate of 53.3%, with usage 

exceeding 6 hours per day. There was a positive correlation 
between smartphone addiction and discomfort in areas such as 
shoulders, wrists, back, neck, and eyes (42). Similarly, research 
in China involving 1,728 students before and 1,733 students 
after the pandemic indicated a 10.4% increase in myopia rates. 
It was concluded that decreased outdoor activity and increased 
digital screen exposure contribute to myopia progression in 
children and adolescents (43).

To mitigate visual and musculoskeletal issues during the 
pandemic, parents should recognize the adverse effects of 
excessive digital screen exposure, assist children in cultivating 
a healthy relationship with digital devices by setting limits on 
daily screen time, reduce their own digital device usage as role 
models, engage in outdoor activities with their children, and 
involve them in indoor activities such as household chores, 
music, and art (44).

The impact of COVID-19 on children’s mental health 
The effects on children’s mental well-being vary depending on 
various vulnerability factors, such as their developmental stage, 
educational status, presence of special needs, pre-existing 
mental health conditions, socioeconomic status, and whether 
they or their parents have been quarantined due to infection 
or fear of infection.

Social isolation during the pandemic has adversely affected the 
mental health of children (45–48). Children and adolescents 
may struggle to cope with the changes brought about by 
the pandemic and may experience stress. Concerns about 
infection and the subsequent need for quarantine or social 
distancing measures further exacerbate these challenges 
(6). A study conducted in China revealed that out of 1,036 
quarantined children aged 6–15 years, 196 experienced 
anxiety, 112 suffered from depression, and 68 had both 
conditions (45). A meta-analysis of 23 studies involving 57,927 
children and adolescents from China and Turkey indicated that 
depression affected 29%, anxiety 26%, sleep disorders 44%, 
and post-traumatic stress symptoms 48%, of the participants. 
Additionally, depression and anxiety were more prevalent 
among adolescents and girls compared to children and boys 
(46). In a study conducted in France, it was revealed that 81% 
of 1,376 children with physical disabilities experienced adverse 
effects due to closures, with behavioral problems being notably 
prevalent, leading to increased parental stress (47). Similarly, 
findings from research involving 369 children and adolescents 
in Spain highlighted the detrimental impact of 6 months of 
closure and school absences on their mental health. This 
included issues such as sleep disturbances, excessive screen 
time, and emotional and behavioral difficulties. Children’s 
anxiety regarding their own and their families’ health 
emerged as a risk factor for psychological issues, whereas a 
supportive family environment served as a protective factor 
(48). Enhancing children’s emotional and behavioral well-being 
involves engaging in activities together with parents. Parents 
are advised to limit their children’s solitary screen, encourage 
home-based activities, enjoy recreational activities and reading 
with their children, listen to their thoughts, discuss upcoming 
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activities, and inquire about their feelings. A parent-child 
relationship characterized by harmony and flexibility fosters 
children’s emotional and behavioral development (49).

On a global scale, approximately 10.5 million children have 
experienced the loss of a parent or caregiver due to COVID-19 
(50,51). Children may harbor fears of losing family members 
or confront the reality of losing loved ones to the pandemic. 
Addressing grief and loss, especially with children, poses significant 
challenges. UNICEF advises honesty and the provision of clear, 
straightforward explanations when communicating with children 
of all ages. For instance, using phrases like “I have sad news to 
share with you. Your grandparents have passed away. Their body 
has stopped working, and we won’t see them again“ underscores 
the importance of honest and transparent communication (52).

It is anticipated that the pandemic’s long-term repercussions 
will lead to increased instances of substance abuse, suicide 
attempts, and psychiatric disorders. Therefore, during visits 
related to child and adolescent health, it is crucial to consider 
the multifaceted impacts of the pandemic. To mitigate 
these effects, parents and children should receive support 
and counseling on effective coping strategies. Parents can 
alleviate their children’s fears, anxiety, and stress by enhancing 
communication, engage in recreational activities, participating 
in physical exercise, and singing together (53).

The impact of COVID-19 on children’s education
The adverse effects of school closures encompass several 
challenges, including parents being compelled to work from 
home, economic hardships, the shift from work life to childcare 
responsibilities, potential virus transmission from children 
to adults, educational setbacks, nutritional deficiencies, and 
psychological issues (54). UNICEF reported that school closures 
affected over 1.5 billion children across 188 countries (7). Among 
the repercussions of school closures is the difficulty faced by 
economically disadvantaged students in accessing nutritious 
meals outside of school. Additionally, there has been a surge 
in negative educational indicators. The transition to digital 
leaning environments has exacerbated educational disparities 
(24). While distance education platforms have been adopted 
in more than two-thirds of countries globally, the adoption 
rate is merely 30% in low-income countries (7). Peer learning is 
particularly beneficial for children aged 2–10, as it plays a crucial 
role in their personality development. However, the disruption 
caused by isolation and quarantine may lead to the loss of social 
relationships, adversely impacting children’s mental health (24).

School closures and social isolation have had notable 
repercussions on children’s health and lifestyles. Research 
conducted in Australia, Spain, and China indicates that children 
often experience depressive symptoms and a diminished sense 
of life satisfaction. Similarly, studies in Croatia and Italy reveal 
that children exhibit reduced levels of physical activity and an 
increased consumption of unhealthy foods (55). Adolescent 
students in Chicago also report negative impacts of the 
pandemic on their learning effectiveness and ability to maintain 
balance in their lives and social interactions (56).

According to the WHO, the extent of children’s involvement in 
transmitting COVID-19 is not yet fully elucidated, and only a 
few outbreaks linked to children or schools have been reported 
thus far. Consequently, it is speculated that the spread of 
COVID-19 within educational settings may be limited (5). In 
both home and school settings, children are rarely the primary 
source of secondary transmission, with a higher likelihood of 
contracting the virus from an adult household member (57). 
The CDC advocate for the benefits of in-person learning for 
students and stress the importance of implementing strategies 
to ensure its continuity (58,59). Vaccination stands out as one 
such strategy. Encouraging both COVID-19 vaccination and 
routine vaccinations against other infectious diseases is crucial 
for preventing illnesses stemming from various infections. 
Another strategy involves staying at home when feeling 
unwell. Students and staff exhibiting symptoms such as sore 
throats, coughs, vomiting, diarrhea, or fever are advised to 
remain at home. To mitigate the risk of airborne transmission, 
schools should prioritize ventilation and improve indoor air 
quality. Additionally, proper hand hygiene practices should 
be taught and encouraged among students. Those who have 
been exposed to COVID-19, regardless of vaccination status 
or prior infection history, should wear a suitable mask when 
in the presence of others for 10 days following exposure (59).

While the COVID-19 pandemic and associated measures 
have adverse effects on children and young individuals, their 
perspectives are often overlooked, and their voices seldom 
considered. Drawing from the insights of children and young 
people, the International Society for Social Pediatrics conducted 
a review examining the impact of COVID-19 and underscored 
the significance of their involvement in responding to this 
crisis. Children and young individuals in low-income nations are 
reporting substantial disruptions to their fundamental needs, 
including school attendance, access to food, and basic healthcare 
services. Conversely, those in high-income countries express 
concerns regarding their inability to attend school and interact 
with peers and reliance on technology. Policymakers at the local, 
national, and international levels should engage children and 
young individuals in the formulation of intervention strategies, 
with the Committee on the Rights of the Child responsible for 
reporting on and overseeing their participation (60). 

Preventive measures for mitigating COVID-19 effects on 
children’s health

Outlined below are essential steps to minimize the impact of 
the COVID-19 pandemic on children’s health:

- Immediate initiation of breastfeeding and skin-to-skin contact 
following birth is recommended, while adhering to appropriate 
mask usage and hand hygiene protocols.

- Healthcare providers should actively promote and offer 
assistance for breastfeeding, ensuring comprehensive support 
for both mother and infant.

- Parents should receive guidance on nutrition and care tailored 
to their child’s age during each followup visit.
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- Timely and complete administration of all vaccinations is 
crucial for children’s health.

- Parents ought to restrict their children’s daily screen time and 
set an example by decreasing their own usage of digital devices.

- Parents should actively engage in outdoor activities with their 
children and encourage indoor pursuits like painting, music, 
games, and household chores.

- It is imperative for every nation to prioritize the continued 
operation of schools.

- Governments must safeguard the rights of children and 
adolescents by adopting a child-centered approach.

- Policymakers should involve children and adolescents in the 
formulation of intervention strategies.

- Countries should bolster local food production and guarantee 
access to essential resources such as food, clean water, 
sanitation, shelter, and healthcare services.

CONCLUSION

It is crucial to maintain the provision of child health services 
even in exceptional circumstances like pandemics. Encouraging 
the mother–infant bond should for breastfeeding, providing 
parents with guidance on age-appropriate nutrition and care 
during followup visit, ensuring timely vaccinations for children, 
and taking necessary measures to sustain their education are 
paramount. Additionally, parents and children should receive 
support and counseling on navigating through the challenges 
posed by the pandemic. Despite disruptions in various aspects 
of life during pandemics, it is vital to recognize that child 
development persists unabated.
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Dear Editor, 

We were interested in reading Kamer et al.’s original research 
paper on pediatric tuberculosis in Issue 1 of the Journal of 
Child. The authors mentioned that tuberculosis (TB) is a 
contagious illness able to potentially affect multiple organs 
within the body. Below, we present a case of cutaneous TB in 
a pediatric patient.

A 13-year-old girl with recurrent suppurative skin abscesses was 
admitted to Şanlıurfa Training and Research Hospital. We learned 
from her medical history that she had visited several healthcare 
institutions over eight months due to persistent complaints. 
Despite abscess drainage and various intravenous (IV) and oral 
treatments, her clinical condition did not improve. The patient also 
experienced intermittent fever and weight loss. She had no history 
of contact with a patient with infectious tuberculosis. During the 
physical examination, multiple non-tender and fluctuant ulcerative 
erosive lesions and abscesses were found on both palms and 
dorsal sides of the hands. A soft abscess measuring 2 × 3 cm was 
palpable in the left triceps tissue, and crackles were heard in 
the bilateral upper lung zones. Abdominal assessment revealed 
a palpable liver 1 cm below the right costal margin. During the 
examination, soft mobile lymphadenitis with a diameter of 
approximately 2 × 1 cm was palpated in both axillary regions. The 
patient did not have any Bacillus Calmette–Guérin (BCG) vaccine 
scar. Other system examinations were unremarkable. No microbial 
growth was observed in the abscess cultures obtained from 
the different hospitals. Blood tests showed normal electrolytes 
and liver and kidney function, but revealed a white blood cell 
count of 10,160/mm3, erythrocyte sedimentation rate of 66/h, 
and C-reactive protein of 61.5 mg/L. The patient was admitted 

to the pediatric infectious disease ward and started on empiric 
therapy with intravenous ampicillin-sulbactam and clindamycin 
owing to positive acute phase reactants, presence of fever during 
hospitalization, and suppurative abscesses. Chest computed 
tomography (CT) revealed hilar lymphadenopathy and left-sided 
calcifications, thick-walled cavitary lesions measuring 6 × 8 mm 
in the right apex and 10 × 10 mm in the left apex, and bilateral 
axillary lymphadenitis (Figures 1 and 2). Upon sputum induction, 
the patient’s sputum samples were tested for acid-resistant bacilli 
and TB polymerase chain reaction (PCR) and found to be negative. 
The patient’s tuberculin skin test result was positive, measuring 18 
mm. She was referred to the dermatology department, where her 

Figure 1: Bilateral apical cavitary lesions – Coronal reformatted 
images of non enhanced chest CT.  Bilateral thick walled 
cavitary lesions and adjacent ground glass opacity is seen on 
coronal plane reformated chest CT images. 
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skin lesions were identified as scrofuloderma by an experienced 
dermatologist, and a biopsy was carried out to obtain samples 
from the skin abscess on her hand. Acid-resistant bacillus spp. 
were detected in the biopsy specimen, and the tuberculosis 
PCR result was positive. No microbial growth was detected in 
standard blood or abscess cultures. Histopathological analysis 
indicated granulomatous infection. Serological testing for HIV 
revealed a negative result. While investigating for involvement 
of other organs, abdominal ultrasonography detected increased 
liver size, with cranial magnetic resonance imaging showing no 
abnormalities. Lymphocyte subgroup analysis, immunoglobulin 
levels, and vaccine responses were normal, but further 
immunological analysis could not be conducted owing to hospital 
conditions. Antibiotic treatment was discontinued and replaced 
with antituberculosis (anti-TB) treatment consisting of isoniazid 
(oral: 10 mg/kg/day), rifampin (oral: 15 mg/kg/day), ethambutol 
(oral: 20 mg/kg/day), and pyrazinamide (oral: 35 mg/kg/day). After 
receiving anti-TB medication, the patient was clinically improved 
and then discharged. The patient underwent the standard 
four-drug anti-TB therapy for two months and then received a 
combination of isoniazid and rifampin for seven months. The 
lesions exhibited signs of improvement after two months of anti-
Tb treatment. Follow-up lung imaging studies revealed complete 
resolution of the cavitary lesions during outpatient follow-up.

Tuberculosis can affect any organ, and children are more 
susceptible to progression after exposure than adults because 
of their weaker immune systems (1,2). Cutaneous tuberculosis 
(CTB) expresses only 1-2% of extrapulmonary TB cases (3). The 
incidence of CTB varies among countries. Studies conducted in 
India indicate that childhood CTB accounts for 18.7% to 53.9% 
of general CTB incidences, while it was reported to be 36.3% in 
Hong Kong and only 6% in Tunisia (4).  Cutaneous TB is typically 
paucibacillary, making it difficult to obtain a positive TB culture 
from lesions. Therefore, diagnosis is generally based on clinical and 
histopathological findings. In a study of 103 children diagnosed 
with CTB, mycobacterial culture positivity was detected in 11 
patients (10.6%) (5). Similarly during follow-up, no growth was 
observed in the mycobacterial culture of our patient. In children, 
difficulty is had in microbiologically confirming the presence of 
TB owing to inadequate sampling. A recent study on pediatric 

patients with various forms of TB found that only 56.45% of 
cases were confirmed microbiologically by any of those methods 
(i.e., testing with smear microscopy, culture, and nucleic acid 
amplification test). The study group had a 30% positive culture 
test result, likely due to the disease’s paucibacillary character 
in children (6). This could clarify the reason for the negative 
microbiological results in our patient’s sputum samples, despite 
having cavitary lesions in both lungs, a positive tuberculin skin 
test, and complete disappearance of the cavitary lesions on 
outpatient follow-up imaging after receiving anti-TB treatment. 
CTB can be difficult to diagnose due to its nonspecific clinical 
features and resemblance to other diseases (3). Its lesions present 
a wide range of clinical appearances, including maculopapules, 
suppurative nodules, patches, abscesses, erosions, and ulcers 
(7). Therefore, CTB should be considered and tested for prompt 
diagnosis in patients with unusual skin lesions. Patients diagnosed 
with CTB should be investigated for coexisting pulmonary and 
extrapulmonary involvements. Treatment plans for cutaneous 
tuberculosis are based on clinical observations and the experience 
of medical professionals, with the goal being full recovery from the 
lesions (8). While some experts recommend a standard four-drug 
therapy for two months followed by two-drug therapy for seven 
months in treating scrofuloderma, others have suggested a total 
duration therapy of six months as being sufficient for cutaneous 
tuberculosis (2,3,8).

Informed Consent: Informed consent was obtained from the 
participant.
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