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1  |  INTRODUC TION

Millions of people have fled Ukraine since the large- scale Russian 
invasion of the country on 24 February 2022. The war is a dramatic 
escalation of the conflict that has existed in the Eastern part of the 

country since 2014. UNICEF has estimated that 4.3 million of the 
country's 7.5 million children were displaced just in the first month 
of the war. Of these, 1.8 million had crossed into other countries and 
2.5 million had fled to other parts of Ukraine.1 That figure has risen 
even further since then.
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Abstract
Aim: Millions of Ukrainian children have been internally displaced or fled to other 
countries because of the Russian war. This systematic review focused on their health 
needs and future challenges for clinicians.
Methods: A systematic literature search of the Medline, Embase and MedRxiv data-
bases from 1 January 2010 to 31 March 2022 identified 1628 papers on the health of 
Ukrainian children and 112 were relevant to this review.
Results: In 2019, under- 5 mortality was 8 per 1000 live births in Ukraine. Underweight 
and adverse childhood experiences, including child abuse, were frequent compared 
to other European countries, while childhood obesity seemed less common. Alcohol 
consumption was common in women of reproductive age, including during pregnancy, 
risking foetal alcohol syndrome. Neonatal screening programmes provided low cover-
age. Vaccine hesitancy was common and vaccination rates were low. Other concerns 
were measles, HIV, antibiotic resistance and multi- resistant tuberculosis. Many chil-
dren are expected to suffer from psychological and physical trauma due to the war. 
Other healthcare challenges include low COVID- 19 vaccination rates and a prefer-
ence for secondary and tertiary care, rather than primary care. Many people cannot 
afford medication.
Conclusion: Ukrainian children often have poor health and host countries need to be 
aware of their needs.
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We performed a systematic literature review to increase our 
understanding of the health needs of Ukrainian children, inside and 
outside their country. The main aims of this review were to describe 
the Ukrainian healthcare system and build up a picture of the health 
of Ukrainian children, with a particular focus on diseases and con-
ditions that are more prevalent in their country. We hope that this 
will provide valuable information for healthcare organisations and 
professionals who are working with Ukrainian child refugees, as the 
health profiles of these children will differ from resident paediatric 
populations.

2  |  METHODS

2.1  |  Search process

A detailed search of the Medline, Embase and MedRxiv databases 
was carried out from 1 January 2010 to 31 March 2022 by an ex-
perienced librarian at the Karolinska Institutet, Stockholm, Sweden. 
The search terms are detailed in Appendix S1. The searches yielded 
2267 papers from the three databases: 772 from Medline, 1436 
from Embase and 59 from MedRix (Figure 1). After duplicates were 
removed, the titles and abstracts of 1,628 reports were reviewed by 
one of the authors (JFL), and 131 met the eligibility criteria (Figure 1). 
The current review was primarily based on 107 full papers,2- 108 but, 
due to the scarcity of data, we also chose to cite five relevant ab-
stracts109- 113 for a more complete picture of child health in Ukraine. 
Our literature search was limited to papers published in English.

3  |  RESULTS

The text below refers to the situation in Ukraine before the 2022 
war with Russia, unless otherwise stated.

3.1  |  Ukraine's history

The first Eastern Slavic state of Kyivan Rus was established in the 
10th/11th century. For most of the next 1000 years, Ukraine was 
part of Russia or the Polish- Lithuanian commonwealth. The country 
has suffered from at least three major healthcare catastrophes in the 
last 100 years. The famines in 1921– 1922 and 1932– 1933 resulted 
in more than 8 million deaths and another 8 million people died in 
World War Two.114 Ukraine declared independence from the Soviet 
Union in 1991. After President Yanukovych was removed from of-
fice in 2014, Crimea was invaded by Russia and Russian- supported 
separatists declared independence for the two Ukrainian provinces 
of Donetsk and Luhansk.115 By early 2022, more than 14 000 ci-
vilians had been wounded or killed due to the persisting conflict in 
Eastern Ukraine114 and an estimated 1.5– 2 million people had been 
internally displaced in Ukraine.87 Before the Russian invasion on 24 
February 2022, the total population of Ukraine was an estimated 

43 million. Of these, 78% were ethnic Ukrainians, 17% were eth-
nic Russians and the remaining 5% were other ethnicities. In 2022, 
16.2% of the population were children aged 0– 14 years. However, 
this review covered children aged 0– 17 years of age.

3.2  |  Healthcare system and population health

The healthcare system in Ukraine is divided into the national level, 
which is administered by the Ministry of Health, and several regional 
levels.72 Less than 1 in 20 Ukrainians are covered by voluntary pri-
vate medical insurance.72

In 2014, the Central Intelligence Agency World Factbook stated 
that there were 2.99 physicians and 7.5 hospitals beds per 1000 res-
idents in Ukraine.114About 1% of the adult population in Ukraine had 
the human immunodeficiency virus (HIV) or acquired immune defi-
ciency syndrome (AIDS) in 2020, which ranked it number 45 in the 
world.114 This corresponded to 260 000 individuals and resulted in 
3100 deaths in 2020.114 Furthermore, 24.1% adults in Ukraine were 
classified as obese in 2016 and this was a world ranking of 61.114 
Additional data on life expectancy and other health characteristics 
are presented in Table 1.

In spring 2022, Ukraine's healthcare system was already under 
stress from the ongoing war with Russia and from 2 years of the 
COVID- 19 pandemic. By 19 April, 2022, there had been 5 million con-
firmed cases of COVID- 19 in Ukraine and 112 000 deaths following 
COVID- 19.116 Official Ukrainian figures for the number of COVID- 19 
cases have tended to be lower than international estimates.86

The number of Ukrainians who have had to forego medication, 
due to the excessive costs, decreased from 69.6% in 2001 to 46.6% 
in 2010.37 The 2010 figures were 35.7% for sometimes forego-
ing medication and 10.9% for always foregoing medication.37 The 
Government has tried to limit this problem by introducing price con-
trols and a drug reimbursement programme for patients with cer-
tain diseases, such as hypertension and diabetes mellitus (personal 
communication with Andrii Loboda, 5 April 2022). We have not been 

Key Notes

• A systematic review from 1 January 2010 to 31 March 
2022 identified 112 relevant papers on the health of 
Ukrainian children.

• Underweight and adverse childhood experiences, 
including child abuse, were frequent compared to 
other European countries, and medication was often 
unaffordable.

• Vaccine hesitancy was common, vaccination rates were 
low and other concerns were measles, HIV, antibiotic re-
sistance, multi- resistant tuberculosis and psychological 
trauma from the war.
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able to identify more recent data on the proportion of Ukrainians 
having to forego medication in 2022.

When Mackenbach and McKee compared the health policies 
of 43 European countries, Ukraine had the lowest health pol-
icy performance score of all countries, followed by Russia and 
Armenia.74 A detailed review on health policy performance can 
be found in the supplementary index to their paper,74 including a 
list of Ukraine's performance in areas such as tobacco use, alco-
hol use, hypertension, cancer screening, air pollution and healthy 
food.

Life expectancy tends to be 2 years shorter in Eastern and 
Southern Ukraine than the Western parts of the country. In young 
adults, the regional differences in life expectancy have been mostly 
due to accidents, infectious disease and tuberculosis,84 which are 
discussed later. Data on regional differences in child life expectancy 
were not available.

3.3  |  Child health

About half of the country's children are cared for by paediatricians, 
with the remainder by family doctors. Access to primary care ser-
vices is limited,72 particularly for socially vulnerable groups and in 
rural areas.

Infant mortality and mortality under 5 years of age decreased 
from 17 and 19 per 1000 live births in 1990 to 7 and 8 per 1000 in 
2019 (Table 2).117 Exclusive breastfeeding in the first 6 months was 
54.9% in 2014,72 but was substantially lower in children born to inter-
nally displaced mothers in Ukraine.100 Figure 2 provides an overview 
of child health concerns in Ukraine. These include adverse childhood 
experiences, vaccinations, stress and mental disorders, and specific 
events like the war with Russia. More details on the child healthcare 
system in Ukraine have previously been published.72

A review funded by the World Health Organization (WHO) on 
adverse childhood experiences in 28 European countries found 
that they were more common in Ukraine than in any other coun-
try in the study.54 These were measured by their impact on each 
country's gross domestic product. The paper, which was published 
in 2021, stated that 20.8% of Ukrainian children had at least two 
adverse childhood experiences from the following list: household 
substance abuse, household mental illness, parental separation or 
divorce, physical or sexual abuse, household member imprisoned 

or a involved in criminality, domestic violence, parental death, child 
welfare intervention and serious illness and/or injury.54

3.3.1  |  Pregnancy, maternal health and 
newborn infants

The use of contraceptives by Ukrainian women is similar to Western 
countries and intrauterine devices are the most common methods.28 
A study published in 2013 stated that 1 in 12 pregnancies in Ukraine 
occurred in teenagers (8.7%).74

Ukraine has a newborn screening programme and a 2020 paper 
by Loboda et al reported that neonates were tested for congenital 
hypothyroidism, phenylketonuria, congenital adrenal hyperplasia 
and cystic fibrosis.72 The coverage of this programme is unclear. 
Loboda et al reported that more than 122 000 newborn infants 
were screened in 2018, but the number of births that year was 
likely to have been around 400 000, according to the 2022 Central 
Intelligence Agency World Fact Book.114 This would suggest that 
only about 30% of newborn infants were screened.

3.3.2  |  Alcohol and smoking

Alcohol consumption is common in women of reproductive age.20 
One study reported that about 46% of pregnant women had con-
sumed alcohol at least once during the last month, with 9.3% re-
porting that they had consumed three or more drinks on at least 
1 day during that period.20 A study of 162 adopted children from 
Russian and Ukraine reported that about 50% fulfilled the criteria 
for foetal alcohol spectrum disorder.26 However, this high figure was 
contradicted by a study that reported that none of the 18 Ukrainian 
orphans or adopted children that the authors studied had foetal al-
cohol spectrum disorder.118

A random sample of 445 adolescents (49.9% males) in the 
Ukrainian city of Dnipropetrovsk were asked about their alcohol 
habits at a mean age of 15.36 years. More than three- quarters (76%) 
reported consuming beer and wine regularly and 46% drank spirits.17

Smoking is prevalent in Ukrainian teenagers. In an anony-
mous survey of 437 adolescents aged 14– 17 years old, 54.3% re-
ported smoking and about 4.5% smoked at least 20 cigarettes a 
day.59 Passive smoking and second- hand smoke was common.119 The 

F I G U R E  1  Flowchart of papers 
included in the study
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American Centers for Disease Control and Prevention (CDC) has es-
timated that in 2008– 2010, 17.7% of Ukrainian women of reproduc-
tive age were smokers.19

Smoking cessation programmes are rare in Ukraine. The Global 
Adult Tobacco Survey3 reported that only 1.7% of people aged 
15 years or over received support to quit smoking. This figure was 
low compared to low-  to middle- income countries. We are not aware 
of any smoking cessation programmes for Ukrainian children.

3.3.3  |  Other environmental exposures

In 2017, Hryhorenko et al cited a study, not published in English, 
which stated that 72% of the Ukrainian water supply did not meet 
the national sanitary standards and that 1 in 6 water supply systems 
did not have disinfecting facilities.52 Water problems were particu-
larly common in rural areas, where up to three- quarters of areas 
used decentralised water sources, such as wells.

3.3.4  |  Obesity, underweight and nutrition

Obesity seems to have been less common in Ukrainian children and 
adolescents than in many other Western countries22 and so has the 
metabolic syndrome.53 A 2013 paper by Chaychenko et al reported 
that 15% of children aged 10– 17 years had a body mass index that 
was above the 85th percentile.22 Another study by Deren et al re-
ported the combined prevalence of overweight or obesity in Ukraine 
based on three different standards.29 These were the International 
Obesity Taskforce (12.1%), WHO (17.6%) and the CDC (12.6%). The 
corresponding data just for obesity were 2.1%, 4.2% and 3.6% re-
spectively.29 Other data on trends30 and regional variations of obe-
sity33 within Ukraine have also been published. It is also possible 
that the reportedly low prevalence of obesity is mainly relevant for 
older children aged 13– 18 years. Data published in 2018 revealed 
a higher body mass index for Ukrainian children aged 7– 13,88 than 
the multi- ethnic WHO reference. One study reported that the diet 
of Ukrainian children seemed to be adequate, but unbalanced, as it 
provided too much energy and too few vitamins.89

Being underweight may be a larger problem in Ukraine43 than 
being overweight. A meta- analysis of 26 countries by Garrido- 
Miguel et al showed that Ukraine had the highest percentages of 
underweight children aged 2– 13 years (14.7%) and adolescents aged 
14– 18 years.43 This paper showed a strong correlation between 
being underweight and Ukraine's poor economy. Ukraine also had 
the lowest gross national income per capita of all 26 countries.43

3.4  |  Vaccinations and vaccine- 
preventable diseases

Both overall mortality and mortality from vaccine- preventable dis-
eases have decreased dramatically in Ukraine since World War II.83 
Figure 3 presents the national vaccination schedule in Ukraine.

Vaccine hesitancy in Ukraine led to low childhood vaccination 
rates between 2008 and 2016. In 2016, only 19% of children re-
ceived their third dose of the diphtheria- tetanus- pertussis vaccine, 
31% their second dose of the measles, mumps and rubella vaccine 
and 56% received their third recommended dose of the oral polio vac-
cine.47 Vaccination rates increased dramatically after that study, due 
to a large measles outbreak that resulted in a number of deaths.120 
Another study indicated that 34%– 54% of Ukrainian children born 
in 2011– 2015 had received appropriate diphtheria- tetanus vaccina-
tions, but this meant that 46– 66% were not fully vaccinated.62 It is 
notable that WHO data have suggested higher vaccination rates in 
recent years (Figure 4).121 Polio cases are extremely rare in Ukraine, 
but have occurred in the last decade.80

COVID- 19 vaccination rates also seem to be comparatively low in 
Ukraine.49 By late February 2022, the Our World in Data website re-
ported that only 36.3% of the Ukrainian population was completely 
vaccinated, having received two doses against COVID- 19.122 The 
factors that have contributed to low COVID- 19 vaccinations rates 
have been identified as slow vaccine delivery, high vaccine prices 
and not trusting the vaccine.49

The Ukrainian vaccination schedule does not include the rotavi-
rus (Figure 3), and this infection accounts for a large proportion of 
child gastroenteritis. One study reported that it accounted for 40%– 
50% of all gastroenteritis hospital admissions.24 Children admitted 
to Ukrainian hospitals for the rotavirus infection tend to be older, 
with a median age of 101 weeks, compared to international data.48 It 
has been speculated that this could be due to either underreporting 
younger children with the rotavirus or that older children in Eastern 
Europe have increased susceptibility to the rotavirus.48

Hepatitis B vaccinations were introduced to Ukraine in 2002.61 
Initial coverage was high (92%– 98%) in 2004– 2007, but then de-
creased to 21%– 48% in 2010– 2016. Despite low vaccination rates, 
the prevalence of Hepatitis B is low in Ukraine. A few areas of the 
country reported a surface antigen of the hepatitis B virus (HbsAg) 
seroprevalence of >0.5%.61

It is routine to test pregnant women in Ukraine for HbsAg, and 
one study reported that 0.72% tested positive.111 Of note, Kravchuk 
et al reported that many women who were positive for HbsAg were 
not offered effective treatment or prophylaxis against vertical trans-
mission. However, most newborn infants were vaccinated against 
Hepatitis B,111 as shown in Figure 4.

A study by Ganczak et al, which was published in 2021, described 
how the researchers used focus groups to discuss vaccination atti-
tudes of parents who had emigrated from Ukraine to Poland.41 The 
participants were generally positive about the Polish vaccination 
schedule for children, but several participants admitted they had ob-
tained false immunisation certificates. There was low acceptance of 
the influenza vaccination, but it was unclear whether this related to 
the parents or the children receiving it.41

It is notable that the latest WHO data indicated that Ukraine had 
much higher child vaccination rates in 2019– 2020 than earlier in that 
decade (Figure 4).121 However, we do not know to what extent chil-
dren who were unvaccinated in the last decade have subsequently 
been vaccinated.
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3.5  |  HIV and AIDS

HIV has always been a significant health problem in Ukraine.55 The 
Central Intelligence Agency World Factbook estimated that about 
1% of the adult Ukrainian population lived with HIV in 2020, with 
a world ranking of 45.114 This corresponded to 260 000 individu-
als and resulted in 3100 adult and child deaths in that year.114 The 
Global Burden of Disease HIV collaborators39 provided a somewhat 
higher figures for 2017, with 5080 adult and child deaths in Ukraine. 
Most new cases of HIV are from injecting drug use.123 HIV cases 
increased by 9.7% per year from 2007 to 2017, but deaths from HIV/
AIDS fell by 5.9% per year.39 Some 40% of Ukrainian people living 

with HIV received anti- retroviral treatment, according to a 2019 
paper, and the figure was 54% for HIV- positive children.60

Naduta- Srynnyk et al also highlighted the need for social and 
psychological support for young people with HIV in Ukraine.85

Ukrainian guidelines stipulate that mother- to- child HIV trans-
mission should be prevented using anti- retroviral therapy2 and in-
terview data suggested that most pregnant women received this 
therapy.4 While vertical transmission occurs in HIV- positive preg-
nant women in Ukraine, with one model suggesting a rate of 17%,60 
a WHO assessment reported far lower mother- to- child- transmission 
rates of HIV in 2016. These were 1.9% at 2 months of age and 3.7% 
at 18 months of age. 124 Despite this, AIDS- related child deaths 

TA B L E  1  National health characteristics of Ukraine and other selected countries, according to the Central Intelligence Agency 
2022 World Fact Book114

Ukraine Poland Russia Italy Germany France UK US Sweden

Maternal age at first 
birth (mean), years

26.2 27.6 25.2 31.3 29.8 28.8 29.0 27.0 29.5

Life expectancy, years 73.18 78.53 72.16 82.67 81.30 82.39 81.30 80.43 82.60

Health expenditure, % 
of GDP

7.1 6.5 5.7 8.7 11.7 11.1 10.2 16.8 10.9

Abbreviations: GDP, Gross domestic product; Russia, the Russian Federation.

TA B L E  2  Child health characteristics of Ukraine and neighbouring countries, according to 2021 UNICEF report117

Ukraine Belarus Hungary Poland
Republic of 
Moldova Romania Russia Slovakia

Under−5 mortality (‰) 8 3 4 4 14 7 6 6

Infant mortality (%) 7 2 3 4 12 6 5 2

Mortality rate, children 
5– 14 years (%)

2 1 1 1 3 2 2 1

Low birth weight <2500g 
(%)

6 5 9 6 5 8 6 8

Stunted (moderate or 
severe), children 
0– 4 years (%)

16 4 No data 2 5 10 No data No data

aMost data originate from 2019, Russia, the Russian Federation.

F I G U R E  2  Health issues that affect 
Ukrainian children
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occur in Ukraine.60,117 Another study found that 1 in 10 pregnant 
women had not told their partners they were HIV- positive.4

Young people with unstable housing conditions, and orphans, 
face particularly high risks of HIV.50,51 One paper published after the 
2022 invasion estimated that almost 100 000 children in Ukraine 
did not live with their parents and were housed in institutional care 
facilities and boarding schools.125

3.6  |  Other infections

Tuberculosis is one of the main reasons for differences in life expec-
tancy, for all ages, between the East of Ukraine and the Southern 
and Western parts of the country.84 One study reported rifampicin 
resistance in 16.9% of new tuberculosis cases and 29.7% of recur-
rent cases.25 This study also reported that many HIV- positive ado-
lescents who had tuberculosis were not on anti- retroviral therapy 
for their HIV.25

Measles is a particularly important health issue.97 According 
to the WHO, 53 218 (60%) of the 88 692 measles cases that were 
reported in Europe in 2018 were from Ukraine. Measles has vast 
implications for countries hosting refugee children from Ukraine 
because it is highly contagious. The high prevalence of measles is 
probably due to parental anxiety about vaccine safety, distrust in the 
Government and Ukraine's outdated health system.47 These factors 
have all been shown to lower vaccination rates.113

In a large survey of 18 European countries, published in 2020, 
only 49% of the 372 Ukrainian parents who took part reported 

confidence in childhood vaccinations.47 This was on par with 
neighbouring Poland (45%), but lower than many other countries 
in Europe, such as Germany (63%).47 Due to increasing vaccination 
rates, measles has recently decreased in Ukraine.

Diphtheria does occur in Ukrainian children, but the incidence 
seems to be declining.112 A study of four large Ukrainian regions, 
namely Kyiv City and the Sumy, Odessa and Zakarpattya regions, 
showed that the seroprevalence for diphtheria antibodies was less 
than 80% in children and ranged from 50 to 79%.62 Protection 
against tetanus was deemed sufficient in three of the above regions, 
but not in the Zakarpattya region, where the seroprevalence for an-
tibodies was 62%.62 Perinatal syphilis occurs in Ukraine,56 but is very 
rare. It affected 0.07% of all pregnant women in Ukraine in 2016, 
with a more than 92% screening coverage and 100% treatment cov-
erage of known cases.126

One study reported that the most common agents for perinatal 
infections in newborn infants born in 2017– 2019 in Ukraine were: 
Escherichia coli, Streptococcus agalactiae, Staphylococcus aureus, 
Klebsiella pneumoniae, Coagulase- negative staphylococci, Enterobacter 
and Pseudomonas aeruginosa.99

3.7  |  Antibiotic resistance

Several sources have suggested extensive antibiotic resistance 
in Ukraine, but the research has been somewhat contradictory.35 
Feshchenko et al reported that in 2011– 2013 amoxicillin plus cla-
vulanic acid (amoxicillin), ceftriaxone and levofloxacin were all 

F I G U R E  3  Ukraine's 2018 national 
vaccination schedule

F I G U R E  4  Vaccination rates (%) 
in children, based on WHO data. The 
figures refer to full vaccinations, such as 
the third dose of DTP and third dose of 
polio. No data for mumps in 2019. Data 
on rubella vaccinations may refer to an 
earlier year than 2019. Abbreviations: 
BCG, vaccination against Tuberculosis; 
DTP, Diphtheria- Tetanus- Pertussis; HiB, 
Haemophilus influenzae, type b
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fully active against Streptococcus pneumoniae and Haemophilus in-
fluenzae in Ukraine.35 They also said that Streptococcus pneumoniae 
was sometimes resistant to trimethoprim plus sulfamethoxazole 
and that macrolides may have poor effects against Haemophilus 
influenzae.35

One study showed that Streptococcus pneumoniae isolates that 
were collected in Ukraine in 2014– 2016 showed susceptibility 
rates of 97% for amoxicillin, amoxicillin plus clavulanic acid, peni-
cillin and fluoroquinolones. The rates were between 83% and 86% 
for oral penicillin, macrolides and cefaclor and 75% for trimetho-
prim plus sulfamethoxazole.101 A 90% susceptibility was recorded 
for Haemophilus influenzae to amoxicillin plus clavulanic acid, cef-
triaxone, cefuroxime, azithromycin and fluoroquinolones when the 
Clinical and Laboratory Standards Institute criteria were used.101

A study carried out in the Kyiv region showed that about 28.2% of 
all Staphylococcus Aureus cases were methicillin- resistant and 14.2% 
of the Enterococci cases were resistant to vancomycin.98 The most 
common hospital- associated infections in that study were Escherichia 
Coli, Staphylococcus Aureus, vancomycin- resistant Enterococci, 
Pseudomonas aeruginosa and Klebsiella Pneumoniae. Salmanov et al98 
provide further details on these and another study has pointed 
out that extensive antibiotic resistance is also seen in many other 
countries.101

Healthcare- associated infections have decreased in Ukraine in 
the last decade,63 with most nosocomial infections originating from 
surgery, pregnancy, childbirth and the perinatal period.63 A review 
by Konechnyi et al,63 which mainly covered adults, reported that 
the most common multi- resistant species in Ukraine in 2017 were 
methicillin- resistant Staphylococcus Aureus (37.4%), Pseudomonas 
Aeruginosa, Enterobacter, Klebsiella Pneumoniae, Escherichia Coli, 
Enterococci and Acinetobacter Baumanii. The authors cite data from 
surgical interventions, where 26.3% of pathogens were resistant 
to at least four antibiotics: 41.0% to lincosamides, 40.4% to tetra-
cyclines, 27.8% to macrolides, 35.4% to chloramphenicol, 34.5% 
to beta- lactams, 31.5% to aminoglycosides, 24.2% to fluoroquino-
lones, 21.2% to glycopeptides and 11.3% to oxazolidinones.63 
Extended spectrum beta- lactamase- producing bacteria were com-
mon.63 Finally, a 2020 study isolated a large number of strains with 
multi- resistance to several antibiotics: 49.1% of Klebsiella pneumo-
niae isolates, 32.6% of Staphylococcus haemoliticus isolates, 36.9% of 
Staphylococcus aureus isolates and 30.6% of Streptococcus pyogenes 
isolates.127

The factors that contributed to antibiotic resistance in children 
could have included lack of parental knowledge. Lugova et al73 found 
that 60% of 159 parents who took part in a survey confused antibi-
otics with other medication used for the symptomatic treatment of 
upper respiratory tract infections.

3.8  |  Chronic diseases

At least four papers suggested a low prevalence of asthma in 
Ukraine,11,34,58,67 but indicated that this was probably due to 

under- diagnosis. One of these studies found a very low prevalence in 
1.5% of children aged 5– 15 years.67 On the other hand, a 2018 inter-
national cross- sectional comparison found that 17.5% of Ukrainian 
children aged 6– 13 years had some kind of respiratory allergy.12

Type 1 diabetes seems to be rising in Ukraine,109 but potentially 
from a slightly lower level than in many Western countries. The 
Ukrainian Paediatric Diabetes Register reports that in 2012, 1 in 975 
children had type 1 diabetes.110 This could be due to earlier under- 
recording.109 Insulin pumps are available in Ukraine.46 Complications 
seemed to be common in diabetic children in Ukraine, particularly 
peripheral neuropathy and liver steatosis, but we were unable to find 
any studies on complications after 2011.110

One paper reported a very high prevalence of epilepsy among 
Ukrainian children (3.2%).70

3.9  |  Psychological health, abuse and accidents

In 2011, Akmatov et al explored the attitudes towards child abuse 
in 28 developing and transitional countries.6 Ukrainians were more 
likely to agree with children receiving corporal punishment, with a 
median acceptance rate of 17.1%, than people living in other tran-
sitional countries, mostly the Balkans and former Soviet Union re-
publics in Central Asia. The median acceptance rate for corporal 
punishment for all of the transitional countries was 7.7%.6 Child 
abuse has been linked to externalised behaviour in Ukrainian chil-
dren,14 including aggression, delinquency and attention problems.78 
Burlaka et al reported that women in Ukraine experienced a high 
prevalence of intimate partner violence.15,16 Such violence is likely to 
increase in times of conflict and women in war zones are a particu-
larly vulnerable group.18

One study found that tension- type headaches were common in 
adolescents in the Kharkiv region.65

A 2021 paper said that traffic accidents were common in 
Ukraine91 and were the leading cause of death in adolescents and 
young adults aged 15– 24 years.8

One study that compared 60 countries found that Ukraine had 
the eighth highest rate for adult and child deaths per capita from 
unintentional drowning.69

3.10  |  The Chernobyl disaster

The 1986 Chernobyl disaster was one of only two nuclear accidents 
to reach the maximum classification for severity. The other was the 
Fukushima Daiichi disaster in 2011. Many of the 1,628 papers we 
identified focused on the health consequences of the Chernobyl dis-
aster, but few10,27,71 were relevant to the health needs of children 
in Ukraine today, apart from the stress experienced by parents and 
grandparents who survived the accident.

The WHO has determined that the concentrations of radioac-
tive caesium in agricultural foods in Ukraine are generally below 
standards for action.128 In the first decade after the Chernobyl 
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disaster, there was an increased incidence of thyroid cancer in 
children.27 This excess risk was also seen in individuals exposed in 
utero,129 but should not affect today's Ukrainian children. Having 
said that, we cannot fully rule out that the Chernobyl disaster may 
have had an impact on the health of Ukrainian children from the 
disaster area.

4  |  DISCUSSION

This systematic literature review examined the Ukrainian health-
care system and the health of Ukrainian children. We specifically 
focused on the diseases and disorders that may differ between 
Ukraine and other countries, including those that may occur in child 
refugees.

Our study revealed concerns about measles, HIV and multi- 
resistant infections, including tuberculosis. Ukrainian parents have 
traditionally had low confidence in childhood vaccines, leading to low 
vaccination rates, but rates have started to increase after large mea-
sles outbreaks led to a number of deaths. Underweight29,30,43 and 
child abuse6 are also concerns. Adverse childhood experiences have 
been common.54 While global reviews have shown that COVID- 19 is 
generally mild in children,130,131 the low overall COVID- 19 vaccina-
tion rates in Ukraine are cause for concern.

The Ukrainian healthcare system has lacked resources and un-
derperformed.74 However, it should be noted that healthcare has 
improved in a range of clinical areas in the last few years.132 Primary 
care, palliative care and emergency medical care are now 100% 
funded by the Ukrainian government132 and it has now begun to 
provide reimbursement for medicines for cardiovascular diseases, 
asthma and type 2 diabetes.132 An e- health system for tracking 
patients' health history was initiated in 2019, and more and more 
treatment protocols for children are evidence- based (personal com-
munication, Andrii Loboda, 19 April, 2022).

The conflict in Eastern Ukraine has been going on since 2014 
and this has included military attacks on schools. In a paper pub-
lished before the February 2022 invasion, Loboda et al estimated 
that more than 400 000 children had psychological wounds from 
the conflict.72 The 2022 war has had a really negative on effect on 
Ukrainian children. Explosives have a disproportionate effect on 
children, who often face more serious blast injuries than adults, not 
to mention the psychological trauma that follows.125

The conflict will also have indirect effects, including children 
missing out on education, vaccinations and poor management of 
chronic conditions. UNICEF estimated that more than half of the 
country's children had left their homes in the first month of the con-
flict1 and the number has risen even more since then.

Children without guardians face a particularly high risk of vio-
lence, human trafficking and abuse. The ongoing war threatens 
Ukraine's response to HIV.133 The fighting will also lead to casual-
ties.76 The cost of the war will put increasing stress on the State's 
health budget and there is a risk that Ukrainian children will have less 
access to expensive drugs. Earlier research indicated that there was 

already an issue with somatropin therapy for patients with growth 
hormone deficiencies44 and other drugs are bound to be affected.

Refugee children are likely to suffer from psychological distress, 
poor diet and halted or delayed vaccinations.87 Even before the cur-
rent conflict, children in Ukraine may have suffered from unbalanced 
nutrition,89 including rather low per capita fruit consumption.74,89 It 
is possible that during the transition period specific Ukrainian child 
growth charts may be valuable when estimating the growth of child 
refugees in countries outside Ukraine. These are available in the 
paper by Nyankovskyy et al.88

Ukrainian refugees may have low confidence in primary care ser-
vices in host countries. A 2021 paper by Ganczak et al41 found that 
Ukrainians who had emigrated to Poland preferred seeing health-
care specialists rather than family doctors. Meanwhile, a 2017 paper 
by Madden et al75 explored the primary care experiences of Eastern 
Europeans who had emigrated. These were mostly Polish people 
who had emigrated to the United Kingdom. The parents perceived 
that UK primary care doctors did not take their concerns about their 
children seriously and that they were often told that symptoms, such 
as fevers and coughs, would just go away. This meant that some par-
ents chose to visit the emergency departments rather than primary 
healthcare centres.75 The parents felt that family doctors blocked 
their access to hospital- based specialists and that they were recom-
mended paracetamol and rest too often.75

Healthcare personnel in countries hosting refugee children from 
Ukraine need to be very aware of the risk of measles, which may 
initially present with just fever and respiratory symptoms. Ukrainian 
children without proof of having had measles or measles vaccina-
tions should preferably be examined in an isolation setting if they 
have a fever and cough, particularly in the first few months after 
they arrive from Ukraine. This is because they may have been ex-
posed to measles in Ukraine or from travelling with others from 
Ukraine. Healthcare personnel in host countries need to make sure 
that they are personally protected against measles, to avoid further 
transmission. It must be emphasised that vaccination coverage for 
measles improved in Ukraine after the extensive outbreaks a few 
years ago. WHO data from 2019– 2020 point towards child vacci-
nation coverage of more than 80% for most diseases (Figure 4),121 
although the rates are still below herd immunity for measles.

Ukrainian child refugees who are admitted to hospitals in other 
countries may be screened for multi- resistant bacteria and, when 
feasible, allocated a single room with a toilet. Multi- resistant bacteria 
are common in Ukraine, especially from carbapenem- resistant ex-
tended spectrum beta- lactamase- producing bacteria, Pseudomonas, 
Acinetobacter, methicillin- resistant Staphylococcus aureus and 
vancomycin- resistant Enterococci.134,135

4.1  |  Strengths and limitations

This study had a number of strengths and limitations. The main 
strengths were that this was an extensive systematic literature re-
view, which spanned a wide range of topics. We limited the search 
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to 2010– 2022, to keep the number of papers to a manageable level 
and to ensure that the findings were relevant to current Ukrainian 
children. The limitations included our lack of data on the situation 
in Ukraine since the 2022 Russian invasion. Another limitation was 
that our literature search was limited to papers published in English 
and we may have been unable to identify relevant studies in other 
languages.

5  |  CONCLUSION

This systematic literature review of health and disease in Ukrainian 
children raises concerns about their general health and the future 
challenges for clinicians treating them in Ukraine and in host coun-
tries. Ukraine's healthcare system was already poor before the 
Russian invasion in 2022 and many Ukrainians could not afford med-
ication. Underweight and adverse childhood experiences, including 
child abuse, were frequent compared to other European countries, 
while childhood obesity seemed less common. Alcohol consumption 
was common in women of reproductive age, including during preg-
nancy, with a risk of foetal alcohol syndrome in offspring. Neonatal 
screening programmes provided low coverage. Vaccine hesitancy 
was common and vaccination rates were low. Other concerns were 
measles, HIV, antibiotic resistance and multi- resistant tuberculosis. 
Many children are expected to suffer from psychological trauma 
due to the war. Other healthcare challenges include low COVID- 19 
vaccination rates and a preference for secondary and tertiary care, 
rather than primary care.

ACKNOWLEDG EMENTS
We are grateful to the Karolinska Institutet Library, to librarian 
Emma- Lotta Säätelä for the systematic literature search and to Dr 
Leif Ekholm for comments on the Ukrainian national vaccination 
schedule.

CONFLIC T OF INTERE S T
Ludvigsson has coordinated a study on behalf of the Swedish IBD 
quality register (SWIBREG). That study received funding from 
Janssen Corporation.

ORCID
Jonas F. Ludvigsson  https://orcid.org/0000-0003-1024-5602 

R E FE R E N C E S
 1. UNICEF. More than half of Ukraine’s children displaced after one 

month of war 2022. Available from: https://www.UNICEF.org/
ukrai ne/en/press - relea ses/more- half- ukrai nes- child ren- displ 
aced- after - one- month - war accessed April 5 2022

 2. Aebi- Popp K, Mulcahy F, Rudin C, et al. National guidelines for the 
prevention of mother- to- child transmission of HIV across Europe -  
how do countries differ? Eur J Pub Health. 2013;23(6):1053- 1058. 
doi:10.1093/eurpu b/ckt028

 3. Ahluwalia IB, Tripp AL, Dean AK, et al. Tobacco smoking ces-
sation and quitline use among adults aged >=15 years in 31 

countries: findings from the global adult tobacco survey. Am 
J Prev Med. 2021;60(3 suppl 2):S128- S135. doi:10.1016/j.
amepre.2020.04.029

 4. Ahn JV, Bailey H, Malyuta R, et al. Factors associated with non- 
disclosure of HIV status in a cohort of childbearing HIV- positive 
women in Ukraine. AIDS Behav. 2016;20(1):174- 183. doi:10.1007/
s1046 1- 015- 1089- 8

 5. Ahsan S. Children's health caught up in Ukraine conflict. Lancet. 
2022;399(10329):e14. doi:10.1016/S0140 - 6736(22)00475 - 5

 6. Akmatov MK. Child abuse in 28 developing and transitional 
countries- results from the multiple indicator cluster surveys. Int J 
Epidemiol. 2011;40(1):219- 227. doi:10.1093/ije/dyq168

 7. Arkusha L, Zagorodniy V, Fedchun N. Corruption schemes while 
purchasing medicinal products at the expense of state funds in 
Ukraine. Int J Pharm Res. 2020;12(3):1465- 1469. doi:10.31838/ 
ijpr/2020.12.03.213

 8. Batyrgareieva VS, Shramko SS, Samoilova OM. Mortality and 
injury in Ukraine as a result of traffic accidents in measuring of 
public health: to the analysis of social–  legal and criminological 
problem. Wiad Lek. 2021;74(11):2870- 2876.

 9. Belyaev S, Belyaeva I, Nazarenko L, et al. Tobacco smoking among 
teenage girls as a medical problem in modern Ukraine. Georgian 
Med News. 2019;286:96- 100.

 10. Bromet EJ, Guey LT, Taormina DP, et al. Growing up in the shadow 
of Chornobyl: adolescents’ risk perceptions and mental health. Soc 
Psychiatry Psychiatr Epidemiol. 2011;46(5):393- 402. doi:10.1007/
s0012 7- 010- 0203- 5

 11. Brozek G, Lawson J, Shpakou A, et al. Childhood asthma preva-
lence and risk factors in three eastern European countries– the 
Belarus, Ukraine, Poland Asthma Study (BUPAS): an international 
prevalence study. BMC Pulm Med. 2016;16:11. doi:10.1186/s1289 
0- 016- 0172- x

 12. Brozek GM, Lawson JA, Vlaski E, et al. An international compar-
ison of the prevalence of allergic disease and their risk factors in 
children. Allergy. 2018;73:111. doi: 10.1111/all.13537

 13. Burgel PR, Bellis G, Olesen HV, et al. Future trends in cystic fi-
brosis demography in 34 European countries. Eur Respir J. 
2015;46(1):133- 141. doi:10.1183/09031 936.00196314

 14. Burlaka V. Externalizing behaviors of Ukrainian children: the role 
of parenting. Child Abuse Negl. 2016;54:23- 32. doi:10.1016/j.
chiabu.2015.12.013

 15. Burlaka V, Graham- Bermann SA, Delva J. Family factors and 
parenting in Ukraine. Child Abuse Negl. 2017;72:154- 162. 
doi:10.1016/j.chiabu.2017.08.007

 16. Burlaka V, Grogan- Kaylor A, Savchuk O, et al. The relationship 
between family, parent, and child characteristics and intimate- 
partner violence (IPV) among Ukrainian mothers. Psychol 
Violence. 2017;7(3):469- 477. doi:10.1037/vio00 00085

 17. Burlaka VV, Zucker RA. School- age drinking: male gender, older 
age, delinquency and family variables as risk factors for ele-
vated alcohol use in Ukraine. Alcohol Clin Exp Res. 2011;35:6. 
doi:10.1111/j.1530- 0277.2011.01497.x

 18. Capasso A, Skipalska H, Chakrabarti U, et al. Patterns of gender- 
based violence in conflict- affected Ukraine: a descriptive analysis 
of internally displaced and local women receiving psychosocial 
services. J Interpers Violence. 2021. doi: 10.1177/08862 60521 
1063009

 19. Centers for Disease Control and Prevention. Current tobacco use 
and secondhand smoke exposure among women of reproductive 
age- 14 countries, 2008- 2010. MMWR Morb Mortal Wkly Rep. 
2012;61(43):877- 882.

 20. Chambers CD, Yevtushok L, Zymak- Zakutnya N, et al. Prevalence 
and predictors of maternal alcohol consumption in 2 regions of 
Ukraine. Alcohol Clin Exp Res. 2014;38(4):1012- 1019. doi:10.1111/
acer.12318

https://orcid.org/0000-0003-1024-5602
https://orcid.org/0000-0003-1024-5602
https://www.UNICEF.org/ukraine/en/press-releases/more-half-ukraines-children-displaced-after-one-month-war
https://www.UNICEF.org/ukraine/en/press-releases/more-half-ukraines-children-displaced-after-one-month-war
https://www.UNICEF.org/ukraine/en/press-releases/more-half-ukraines-children-displaced-after-one-month-war
https://doi.org/10.1093/eurpub/ckt028
https://doi.org/10.1016/j.amepre.2020.04.029
https://doi.org/10.1016/j.amepre.2020.04.029
https://doi.org/10.1007/s10461-015-1089-8
https://doi.org/10.1007/s10461-015-1089-8
https://doi.org/10.1016/S0140-6736(22)00475-5
https://doi.org/10.1093/ije/dyq168
https://doi.org/10.31838/ijpr/2020.12.03.213
https://doi.org/10.31838/ijpr/2020.12.03.213
https://doi.org/10.1007/s00127-010-0203-5
https://doi.org/10.1007/s00127-010-0203-5
https://doi.org/10.1186/s12890-016-0172-x
https://doi.org/10.1186/s12890-016-0172-x
https://doi.org/10.1111/all.13537
https://doi.org/10.1183/09031936.00196314
https://doi.org/10.1016/j.chiabu.2015.12.013
https://doi.org/10.1016/j.chiabu.2015.12.013
https://doi.org/10.1016/j.chiabu.2017.08.007
https://doi.org/10.1037/vio0000085
https://doi.org/10.1111/j.1530-0277.2011.01497.x
https://doi.org/10.1177/08862605211063009
https://doi.org/10.1177/08862605211063009
https://doi.org/10.1111/acer.12318
https://doi.org/10.1111/acer.12318


1350  |    LUDVIGSSON aND LOBODa

 21. Chaychenko T, Rybka O, Georgievska N, et al. Trends of nu-
trition of Ukrainian children from Kharkiv region: tendency to 
overweight, dehydration, impaired social adaptation. Horm Res 
Paediatr. 2016;86:320. doi:10.1159/00044 9142

 22. Chaychenko T, Senatorova G, Onikiienko O, et al. Body composi-
tion in modern population of Ukrainian adolescents. Obes Facts 
2013;6:143.

 23. Chernyshov PV, Humenna I. Human papillomavirus: vaccination, 
related cancer awareness, and risk of transmission among female 
medical students. Acta Dermatovenerol Alp Panonica Adriat. 
2019;28(2):75- 79.

 24. Chernyshova LI, Radionova NM, Demchyshyna IV, et al. 
Observations on the epidemiology of rotavirus infection among 
hospitalized children younger than 5years in 2 Ukrainian hospitals, 
2007– 2015. Vaccine. 2018;36(51):7798- 7804. doi:10.1016/j.vacci 
ne.2017.11.044

 25. Chiang SS, Dolynska M, Rybak NR, et al. Clinical manifestations 
and epidemiology of adolescent tuberculosis in Ukraine. ERJ Open 
Res. 2020;6(3):00308- 2020. doi:10.1183/23120 541.00308 - 2020

 26. Colom J, Segura- Garcia L, Bastons- Compta A, et al. Prevalence of 
Fetal Alcohol Spectrum Disorders (FASD) among children adopted 
from eastern European countries: Russia and Ukraine. Int J Environ 
Res Public Health. 2021;18(4):1388. doi:10.3390/ijerp h1804 1388

 27. Contis G, Foley TP Jr. Depression, suicide ideation, and thy-
roid tumors among Ukrainian adolescents exposed as children 
to Chernobyl radiation. J Clin Med Res. 2015;7(5):332- 338. 
doi:10.14740/ jocmr 2018w

 28. Denisov BP, Sakevich VI, Jasilioniene A. Divergent trends in abor-
tion and birth control practices in Belarus, Russia and Ukraine. PLoS 
One. 2012;7(11):e49986. doi:10.1371/journ al.pone.0049986

 29. Deren K, Nyankovskyy S, Nyankovska O, et al. The prevalence of 
underweight, overweight and obesity in children and adolescents 
from Ukraine. Sci Rep. 2018;8(1):3625. doi:10.1038/s4159 8- 018- 
21773 - 4

 30. Deren K, Wyszynska J, Nyankovskyy S, et al. Secular trends of 
underweight, overweight, and obesity in children and adolescents 
from Ukraine. Int J Environ Res Public Health. 2021;18(6):23. 
doi:10.3390/ijerp h1806 3302

 31. Dolk H, Loane M, Garne E. Congenital heart defects in 
Europe: prevalence and perinatal mortality, 2000 to 2005. 
Circulation. 2011;123(8):841- 849. doi:10.1161/CIRCU LATIO 
NAHA.110.958405

 32. Duda L, Okhotnikova O, Sharikadze O, et al. Epidemiological char-
acteristics of allergic rhinitin in children in Ukraine. Eur J Pediatr. 
2019;178(11):1644- 1645. doi:10.1007/s0043 1- 019- 03466 - w

 33. Dyachuk D, Yaschenko Y, Zabolotna I, et al. Prevalence of ex-
cessive body weight and obesity among children; organization 
of prevention of child obesity in Ukraine. Georgian Med News. 
2019;289:62- 67.

 34. Fedortsiv O, Brozek GM, Luchyshyn N, et al. Prevalence of 
childhood asthma, rhinitis, and eczema in the Ternopil region of 
Ukraine– results of BUPAS study. Adv Med Sci. 2012;57(2):282- 
289. doi:10.2478/v1003 9- 012- 0034- 6

 35. Feshchenko Y, Dzyublik A, Pertseva T, et al. Results from the 
survey of antibiotic resistance (SOAR) 2011– 13 in Ukraine. J 
Antimicrob Chemother. 2016;71(suppl 1):i63- 69. doi:10.1093/jac/
dkw068

 36. Fomina S, Lavrenchuk O, Bagdasarova I. Epidemiology and out-
comes of acute kidney injury in children in Ukraine. Nephrol 
Dial Transplant. 2020;35(suppl 3):iii891. doi:10.1093/ndt/gfaa1 
42.P0571

 37. Footman K, Richardson E, Roberts B, et al. Foregoing medicines in 
the former Soviet Union: changes between 2001 and 2010. Health 
Policy. 2014;118(2):184- 192. doi:10.1016/j.healt hpol.2014.09.005

 38. Footman K, Roberts B, Tumanov S, et al. The comorbidity of hy-
pertension and psychological distress: a study of nine countries 

in the former Soviet Union. J Public Health. 2013;35(4):548- 557. 
doi:10.1093/pubme d/fdt019

 39. Frank TD, Carter A, Jahagirdar D, et al. Global, regional, and na-
tional incidence, prevalence, and mortality of HIV, 1980– 2017, and 
forecasts to 2030, for 195 countries and territories: a systematic 
analysis for the global burden of diseases, injuries, and risk fac-
tors study 2017. Lancet HIV. 2019;6(12):e831- e859. doi:10.1016/
S2352 - 3018(19)30196 - 1

 40. Furdela V, Pavlyshyn H, Panichev O, et al. Epidemiological as-
pects of pediatric thyroid disorders in Western Ukraine. Horm Res 
Paediatr. 2019;91:499. doi: 10.1159/00050 1868

 41. Ganczak M, Bielecki K, Drozd- Dabrowska M, et al. Vaccination 
concerns, beliefs and practices among Ukrainian migrants in 
Poland: a qualitative study. BMC Public Health. 2021;21(1):93. 
doi:10.1186/s1288 9- 020- 10105 - 9

 42. Gankin Y, Nemira A, Koniukhovskii V, et al. Investigating 
the first stage of the COVID- 19 pandemic in Ukraine 
using epidemiological and genomic data. medRxiv, 2021. 
doi:10.1101/2021.03.05.21253014

 43. Garrido- Miguel M, Martínez- Vizcaíno V, Oliveira A, et al. 
Prevalence and trends of underweight in European children and 
adolescents: a systematic review and meta- analysis. Eur J Nutr. 
2021;60(7):3611- 3624. doi:10.1007/s0039 4- 021- 02540 - 0

 44. Germanyuk T, Kryvoviaz O, Toziuk O, et al. Dwarfism: accessibil-
ity of somatropin therapy for patients with growth hormone defi-
ciency and impact of its cost on the state budget in Ukraine. Asian 
J Pharm. 2017;11(4):S794- S797.

 45. Globa E, Zelinska N, Mackay DJG, et al. Neonatal diabetes in 
Ukraine: incidence, genetics, clinical phenotype and treat-
ment. J Pediatr Endocrinol Metab. 2015;28(11– 12):1279- 1286. 
doi:10.1515/jpem- 2015- 0170

 46. Globa E, Zelinskaya N, Nifontova L, et al. Frequency of chronic 
diabetes complications in children with type 1 diabetes and poor 
glycemic control in Ukraine, treated with continuous subcutane-
ous insulin infusion vs multiple daily insulin injections (results from 
3- year follow- up data). Horm Res Paediatr. 2013;80:411.

 47. Hadjipanayis A, van Esso D, del Torso S, et al. Vaccine confi-
dence among parents: large scale study in eighteen European 
countries. Vaccine. 2020;38(6):1505- 1512. doi:10.1016/j.vacci 
ne.2019.11.068

 48. Hasso- Agopsowicz M, Ladva CN, Lopman B, et al. Global review of 
the age distribution of rotavirus disease in children aged <5 years 
before the introduction of rotavirus vaccination. Clin Infect Dis. 
2019;69(6):1071- 1078. doi:10.1093/cid/ciz060

 49. Heyerdahl LW, Vray M, Lana B, et al. Conditionality of 
COVID- 19 vaccine acceptance in European countries. Vaccine. 
2022;40(9):1191- 1197. doi:10.1016/j.vacci ne.2022.01.054

 50. Hillis S, Zapata L, Robbins C, et al. Loss of parents, unstable 
housing, and HIV infection among street youth. Am J Epidemiol. 
2010;171:S134. doi: 10.1093/aje/kwq151

 51. Hillis SD, Zapata L, Robbins CL, et al. HIV seroprevalence 
among orphaned and homeless youth: no place like home. Aids. 
2012;26(1):105- 110. doi:10.1097/QAD.0b013 e3283 4c4be4

 52. Hryhorenko L, Shchudro S, Shevchenko A, et al. Prevalence of 
diseases among adolescent population in Dnepropetrovsk region 
(Ukraine), correlated with drinking water quality deterioration. 
Georgian Med News. 2017;272:91- 96.

 53. Hrytsyuk I. Metabolic syndrome in obese Ukrainian schoolchil-
dren: prevalence and risk factors. Horm Res Paediatr. 2011;76:304. 
doi:10.1159/00033 4329

 54. Hughes K, Ford K, Bellis MA, et al. Health and financial costs of ad-
verse childhood experiences in 28 European countries: a system-
atic review and meta- analysis. Lancet Public Health. 2021;6(11):e8
48- e857. doi:10.1016/S2468 - 2667(21)00232 - 2

 55. Hurley R. How Ukraine is tackling Europe's worst HIV epidemic. 
BMJ. 2010;341:c3538. doi:10.1136/bmj.c3538

https://doi.org/10.1159/000449142
https://doi.org/10.1016/j.vaccine.2017.11.044
https://doi.org/10.1016/j.vaccine.2017.11.044
https://doi.org/10.1183/23120541.00308-2020
https://doi.org/10.3390/ijerph18041388
https://doi.org/10.14740/jocmr2018w
https://doi.org/10.1371/journal.pone.0049986
https://doi.org/10.1038/s41598-018-21773-4
https://doi.org/10.1038/s41598-018-21773-4
https://doi.org/10.3390/ijerph18063302
https://doi.org/10.1161/CIRCULATIONAHA.110.958405
https://doi.org/10.1161/CIRCULATIONAHA.110.958405
https://doi.org/10.1007/s00431-019-03466-w
https://doi.org/10.2478/v10039-012-0034-6
https://doi.org/10.1093/jac/dkw068
https://doi.org/10.1093/jac/dkw068
https://doi.org/10.1093/ndt/gfaa142.P0571
https://doi.org/10.1093/ndt/gfaa142.P0571
https://doi.org/10.1016/j.healthpol.2014.09.005
https://doi.org/10.1093/pubmed/fdt019
https://doi.org/10.1016/S2352-3018(19)30196-1
https://doi.org/10.1016/S2352-3018(19)30196-1
https://doi.org/10.1159/000501868
https://doi.org/10.1186/s12889-020-10105-9
https://doi.org/10.1101/2021.03.05.21253014
https://doi.org/10.1007/s00394-021-02540-0
https://doi.org/10.1515/jpem-2015-0170
https://doi.org/10.1016/j.vaccine.2019.11.068
https://doi.org/10.1016/j.vaccine.2019.11.068
https://doi.org/10.1093/cid/ciz060
https://doi.org/10.1016/j.vaccine.2022.01.054
https://doi.org/10.1093/aje/kwq151
https://doi.org/10.1097/QAD.0b013e32834c4be4
https://doi.org/10.1159/000334329
https://doi.org/10.1016/S2468-2667(21)00232-2
https://doi.org/10.1136/bmj.c3538


    |  1351LUDVIGSSON aND LOBODa

 56. Husiev VM, Khapchenkova DS. Influence of the transferred syph-
ilitic infection on the course of pregnancy, childbirth and the state 
of newborns. Wiad Lek. 2019;72(2):175- 180.

 57. Kable JA, Coles CD, Jones KL, et al. Infant cardiac orienting re-
sponses predict later FASD in the preschool period. Alcohol Clin 
Exp Res. 2021;45(2):386- 394. doi:10.1111/acer.14525

 58. Katilov O. Epidemiological survey of asthma in children aged 1- 14 
years in the Vinnitsa Region, Ukraine between 2011 and 2012. Eur 
Respir J. 2013;42.

 59. Katilov O, Bulat L, Layko L, et al. Prevalence of smoking among 
children of various social groups in Ukraine. Allergy. 2015;70:422- 
423. doi:10.1111/all.12720

 60. Kempton J, Hill A, Alevi J, et al. Most new HIV infections, vertical 
transmissions and AIDS- related deaths occur in lower- prevalence 
countries. J Virus Erad. 2019;5(2):92- 101. doi:10.1016/s2055 
- 6640(20)30058 - 3

 61. Khetsuriani N, Zaika O, Chitadze N, et al. Seroprevalence of 
hepatitis B virus infection markers among children in Ukraine, 
2017. Vaccine. 2021;39(10):1485- 1492. doi:10.1016/j.vacci 
ne.2021.02.004

 62. Khetsuriani N, Zaika O, Slobodianyk L, et al. Diphtheria and teta-
nus seroepidemiology among children in Ukraine, 2017. Vaccine. 
2022;40(12):1810- 1820. doi:10.1016/j.vacci ne.2022.02.006

 63. Konechnyi Y, Panas M, Tymchuk I, et al. Epidemiological and micro-
biological aspects of healthcare- associated infections in Ukraine 
during the 2009– 2019 period. Przegl Epidemiol. 2021;75(1):86- 95. 
doi:10.32394/ pe.75.09

 64. Korolova I, Zaikov S, Bogomolov A, et al. Age- related features 
of allergic diseases in children of central Ukraine. Allergy Eur 
J Allergy Clin Immunol. 2021;76(suppl 110):417. doi:10.1111/
all.15095

 65. Kostiantyn S. Prevalence and risk factors of tension- type head-
ache among adolescents in Kharkiv city (Ukraine). J Headache 
Pain. 2018;19. doi:10.1186/s1019 4- 018- 0900- 0

 66. Krivoruchko N, Masliak I, Bala T, et al. Physical health assessment 
of 10– 16 year old schoolgirls of the Kharkiv region of Ukraine. Res 
J Pharm Biol Chem Sci. 2018;9(4):1498- 1506.

 67. Lawson JA, Brozek G, Shpakou A, et al. An international com-
parison of asthma, wheeze, and breathing medication use 
among children. Respir Med. 2017;133:22- 28. doi:10.1016/j.
rmed.2017.11.001

 68. Lim MSC, Cappa C, Patton GC. Subjective well- being among 
young people in five Eastern European countries. Global Mental 
Health. 2017;4:e12. doi:10.1017/gmh.2017.8

 69. Lin CY, Wang YF, Lu TH, et al. Unintentional drowning mortality, 
by age and body of water: an analysis of 60 countries. Injury Prev. 
2015;21(e1):e43- 50. doi:10.1136/injur yprev - 2013- 041110

 70. Litovchenko TA, Dubenko AE, Sukhonosova OY, et al. Dynamics of 
epidemiological indications of epilepsy prevalence, morbidity and 
disability among children in Kharkiv region, Ukraine. Wiad Lek. 
2018;71(4):883- 887.

 71. Liubarets TF, Shibata Y, Saenko VA, et al. Childhood leukemia in 
Ukraine after the Chornobyl accident. Radiat Environ Biophys. 
2019;58(4):553- 562. doi:10.1007/s0041 1- 019- 00810 - 4

 72. Loboda A, Smiyan O, Popov S, et al. Child health care sys-
tem in Ukraine. Turk Pediatri Arsivi. 2020;55(suppl 1):98- 104. 
doi:10.14744/ TurkP ediat riArs.2020.82997

 73. Lugova H, Ivanko O, Chumachenko T, et al. Parental knowl-
edge, attitudes and practices regarding antibiotic use in children 
with upper respiratory infections in Ukraine. Int J Infect Dis. 
2020;101:59. doi:10.1016/j.ijid.2020.09.185

 74. Mackenbach JP, McKee M. A comparative analysis of health 
policy performance in 43 European countries. Eur J Pub Health. 
2013;23(2):195- 201. doi:10.1093/eurpu b/cks192

 75. Madden H, Harris J, Blickem C, et al. "Always paracetamol, they give 
them paracetamol for everything": a qualitative study examining 

Eastern European migrants’ experiences of the UK health ser-
vice. BMC Health Serv Res. 2017;17(1):604. doi:10.1186/s1291 
3- 017- 2526- 3

 76. Mahase E. Ukraine invasion: children's hospital bombed as coun-
try reports 63 attacks on health facilities. BMJ. 2022;376:o639. 
doi:10.1136/bmj.o639

 77. Makukh H, Krenkova P, Tyrkus M, et al. A high frequency of the 
cystic fibrosis 2184insA mutation in Western Ukraine: genotype- 
phenotype correlations, relevance for newborn screening and 
genetic testing. J Cyst Fibros. 2010;9(5):371- 375. doi:10.1016/j.
jcf.2010.06.001

 78. Martsenkovskyi D, Martsenkovsky I. Children mental health in 
refugee families: childhood abuse as a cause of ADHD. ADHD 
Atten Deficit Hyperact Disord. 2015;7:S70. doi: 10.1007/s1240 
2- 015- 0169- y

 79. Matsyura O, Besh L, Borysiuk O, et al. Food hypersensitivity in 
children aged 0– 3 years of the Lviv region in Ukraine: a cross- 
sectional study. Front Pediatr. 2021;9:800331. doi:10.3389/
fped.2021.800331

 80. Maurice J. And then there were two polio- endemic coun-
tries. Lancet. 2015;386(10003):1521- 1522. doi:10.1016/S0140 
- 6736(15)00524 - 3

 81. Mayor S. Polio outbreak in Ukraine likely to spread, WHO warns. 
BMJ. 2015;351:h4749. doi:10.1136/bmj.h4749

 82. Miropolskiy E. Addressing measles vaccination refusal in the 
Ukrainian community of Moses Lake, Washington. J Invest Med. 
2011;59(1):212.

 83. Mokhort H, Kovalchuk A, Sokolovska O, et al. Contribution of 
Vaccination to the reduction of infectious mortality in Ukraine in 
the second half of the 20th and early 21st century: a comparative 
population- based study of the dynamics and structure of infec-
tious mortality and incidence. Viral Immunol. 2018;31(10):695- 
707. doi:10.1089/vim.2018.0054

 84. Murphy A, Levchuk N, Stickley A, et al. A country divided? 
Regional variation in mortality in Ukraine. Int J Public Health. 
2013;58(6):837- 844. doi:10.1007/s0003 8- 013- 0457- 2

 85. Naduta- Srynnyk O, Lopatina Y, Moroz S, et al. Young girls living with 
HIV in Ukraine: needs and challenges. HIV Med. 2021;22(suppl 
3):198. doi:10.1111/hiv.13183

 86. Nesteruk I. Visible and real sizes of the COVID- 19 pandemic in 
Ukraine. medRxiv. 2021. doi:10.1101/2021.03.19.21253938

 87. Nidzvetska S, Rodriguez- Llanes JM, Aujoulat I, et al. Maternal and 
child health of internally displaced persons in Ukraine: a qualitative 
study. Int J Environ Res Public Health. 2017;14(1):54. doi:10.3390/
ijerp h1401 0054

 88. Nyankovskyy S, Deren K, Wyszynska J, et al. First Ukrainian 
growth references for height, weight, and body mass index for 
children and adolescents aged 7 to 18 years. Biomed Res Int. 
2018;2018:9203039. doi:10.1155/2018/9203039

 89. Nyankovskyy S, Dobryanskyy D, Ivakhnenko O, et al. Dietary 
habits and nutritional status of children from Ukraine during the 
first 3 years of life. Pediatr Pol. 2014;89(6):395- 405. doi:10.1016/j.
pepo.2014.08.003

 90. Nykytyuk S, Klymnyuk S, Podobivsky S, et al. Lyme borreliosis 
-  endemic disease in children of Ternopil region. Georgian Med 
News. 2020;307:95- 104.

 91. Orsi C, Bertuccio P, Morandi A, et al. Trends in motor vehicle crash 
mortality in Europe, 1980– 2007. Saf Sci. 2012;50(4):1009- 1018. 
doi:10.1016/j.ssci.2011.12.008

 92. Panagopoulou P, Georgakis MK, Baka M, et al. Persisting inequal-
ities in survival patterns of childhood neuroblastoma in Southern 
and Eastern Europe and the effect of socio- economic develop-
ment compared with those of the US. Eur J Cancer. 2018;96:44- 
53. doi:10.1016/j.ejca.2018.03.003

 93. Podolskyi V, Gemzell- Danielsson K, Marions L. Contraceptive 
experience and perception, a survey among Ukrainian women. 

https://doi.org/10.1111/acer.14525
https://doi.org/10.1111/all.12720
https://doi.org/10.1016/s2055-6640(20)30058-3
https://doi.org/10.1016/s2055-6640(20)30058-3
https://doi.org/10.1016/j.vaccine.2021.02.004
https://doi.org/10.1016/j.vaccine.2021.02.004
https://doi.org/10.1016/j.vaccine.2022.02.006
https://doi.org/10.32394/pe.75.09
https://doi.org/10.1111/all.15095
https://doi.org/10.1111/all.15095
https://doi.org/10.1186/s10194-018-0900-0
https://doi.org/10.1016/j.rmed.2017.11.001
https://doi.org/10.1016/j.rmed.2017.11.001
https://doi.org/10.1017/gmh.2017.8
https://doi.org/10.1136/injuryprev-2013-041110
https://doi.org/10.1007/s00411-019-00810-4
https://doi.org/10.14744/TurkPediatriArs.2020.82997
https://doi.org/10.1016/j.ijid.2020.09.185
https://doi.org/10.1093/eurpub/cks192
https://doi.org/10.1186/s12913-017-2526-3
https://doi.org/10.1186/s12913-017-2526-3
https://doi.org/10.1136/bmj.o639
https://doi.org/10.1016/j.jcf.2010.06.001
https://doi.org/10.1016/j.jcf.2010.06.001
https://doi.org/10.1007/s12402-015-0169-y
https://doi.org/10.1007/s12402-015-0169-y
https://doi.org/10.3389/fped.2021.800331
https://doi.org/10.3389/fped.2021.800331
https://doi.org/10.1016/S0140-6736(15)00524-3
https://doi.org/10.1016/S0140-6736(15)00524-3
https://doi.org/10.1136/bmj.h4749
https://doi.org/10.1089/vim.2018.0054
https://doi.org/10.1007/s00038-013-0457-2
https://doi.org/10.1111/hiv.13183
https://doi.org/10.1101/2021.03.19.21253938
https://doi.org/10.3390/ijerph14010054
https://doi.org/10.3390/ijerph14010054
https://doi.org/10.1155/2018/9203039
https://doi.org/10.1016/j.pepo.2014.08.003
https://doi.org/10.1016/j.pepo.2014.08.003
https://doi.org/10.1016/j.ssci.2011.12.008
https://doi.org/10.1016/j.ejca.2018.03.003


1352  |    LUDVIGSSON aND LOBODa

BMC Womens Health. 2018;18(1):159. doi:10.1186/s1290 
5- 018- 0651- 8

 94. Popova S, Lange S, Shield K, et al. Prevalence of fetal alcohol 
spectrum disorder among special subpopulations: a systematic 
review and meta- analysis. Addiction. 2019;114(7):1150- 1172. 
doi:10.1111/add.14598

 95. Raihana S, Alam A, Chad N, et al. Delayed initiation of breastfeed-
ing and role of mode and place of childbirth: evidence from health 
surveys in 58 low-  and middle-  income countries (2012– 2017). Int 
J Environ Res Public Health. 2021;18(11):2012– 2017. doi:10.3390/
ijerp h1811 5976

 96. Roberts B, Gilmore A, Stickley A, et al. Changes in smoking preva-
lence in 8 countries of the former Soviet Union between 2001 and 
2010. Am J Public Health. 2012;102(7):1320- 1328. doi:10.2105/
AJPH.2011.300547

 97. Roberts L. Why measles deaths are surging -  and coronavirus could 
make it worse. Nature. 2020;580(7804):446- 447. doi:10.1038/
d4158 6- 020- 01011 - 6

 98. Salmanov A, Vozianov S, Kryzhevsky V, et al. Prevalence of 
healthcare- associated infections and antimicrobial resis-
tance in acute care hospitals in Kyiv, Ukraine. J Hosp Infect. 
2019;102(4):431- 437. doi:10.1016/j.jhin.2019.03.008

 99. Salmanov AG, Ishchak OM, Dobarin SA, et al. Perinatal in-
fections in Ukraine: results of a multicenter study. Wiad Lek. 
2021;74(9):2025- 2032. doi: 10.36740/ wlek2 02109101

 100. Summers A, Bilukha OO. Suboptimal infant and young child feed-
ing practices among internally displaced persons during conflict 
in eastern Ukraine. Public Health Nutr. 2018;21(5):917- 926. 
doi:10.1017/S1368 98001 7003421

 101. Torumkuney D, Pertseva T, Bratus E, et al. Results from the survey 
of antibiotic resistance (SOAR) 2014– 16 in Ukraine and the Slovak 
Republic. J Antimicrob Chemother. 2018;73(suppl_5):v28- v35. 
doi:10.1093/jac/dky069

 102. Vojtek I, Larson H, Plotkin S, et al. Evolving measles status and 
immunization policy development in six European countries. 
Human Vaccin Immunother. 2022;1- 15. doi:10.1080/21645 
515.2022.2031776

 103. Volosovets O, Kryvopustov S, Volosovets T, et al. Modern trends in 
the health status of the children's population of Ukraine. Arch Dis 
Child. 2019;104:A164. doi: 10.1136/archd ischi ld- 2019- epa.377

 104. Volosovets OP, Kryuchko TO, Veselskyi VL, et al. Congenital 
anomalies in children of Ukraine: 25- year monitoring of morbidity 
and prevalence. Wiad Lek. 2020;73(10):2193- 2197.

 105. Volosovets OP, Kryvopustov SP, Volosovets TM, et al. Changes in 
health status of child population of Ukraine after Chernobyl ca-
tastrophe. Wiad Lek. 2019;72(10):1974- 1976.

 106. Wadman M. Measles epidemic in Ukraine drove troubling 
European year. Science. 2019;363(6428):677- 678. doi:10.1126/
scien ce.363.6428.677

 107. Wagner KS, White JM, Lucenko I, et al. Diphtheria in the po-
stepidemic period, Europe, 2000– 2009. Emerg Infect Dis. 
2012;18(2):217- 225. doi:10.3201/eid18 02.110987

 108. Zejda J, Brozek G, Shpakou A, et al. Underestimation of pediatric 
asthma in Belarus, Poland, and Ukraine. Eur Respir J. 2014;44.

 109. Globa E, Zelinska N. Trends in incidence and prevalence of 
DM type 1 in children in Ukraine during 2002- 2012. Horm Res 
Paediatr. 2014;82:204. doi:10.1159/00036 5775

 110. Globa Y, Zelinska N. Diabetes complications at pediatric patients 
in Ukraine (results from 4 years follow up data based on Ukrainian 
Pediatric Diabetes Register). Pediatr Diabetes. 2011;12:49. doi: 
10.1111/j.1399- 5448.2011.01818.x

 111. Kravchuk I, Chumak NF, Schade RR, et al. Hepatitis B in pregnancy 
in Ukraine: wasted chance. J Hepatol. 2015;62:S829- S830.

 112. Pavlivna PA. Estimating the complication risk of epidemic situation 
with diphtheria in Ukraine. Asian J Epidemiol. 2018;11(1):26- 33. 
doi:10.3923/aje.2018.26.33

 113. Smiianov VA, Zaitseva HS, Kurganskaya VA, et al. Vaccination 
coverage rates and the incidence of vaccine preventable dis-
eases among children in sumy region of Ukraine. Wiad Lek. 
2019;72(2):255- 260.

 114. CIA. The World Fact Book 2022. Available from: https://www.cia.
gov/the- world - factb ook/count ries/ukrai ne/ accessed March 31 
2022.

 115. Wikipedia. Donetsk People's Republic 2022. Available from: 
https://en.wikip edia.org/wiki/Donet sk_Peopl e%27s_Republic ac-
cessed April 5 2022.

 116. Dong E, Du H, Gardner L. An interactive web- based dashboard to 
track COVID- 19 in real time. Lancet Infect Dis. 2020;20(5):533- 
534. doi:10.1016/S1473 - 3099(20)30120 - 1

 117. UNICEF. The state of the world's children (https://www.unicef.
org/repor ts/state - world s- child ren- 2021), 2021.

 118. Diamond GW, Senecky Y, Schurr D, et al. Pre- placement screening 
in international adoption. Isr Med Assoc J. 2003;5(11):763- 766.

 119. Kuzmenko T, Lowe J, Aryayev M. Passive smoking in the Odessa 
region, Ukraine: prevalence and association with respiratory dis-
eases in infants. Med Res Arch. 2015;3.

 120. WHO. Ukraine restores immunization coverage in momentous 
effort to stop measles outbreak that has affected more than 12 
000 this year 2018.Available from: https://www.euro.who.int/en/
count ries/ukrai ne/news/news/2018/05/ukrai ne- resto res- immun 
izati on- cover age- in- momen tous- effor t- to- stop- measl es- outbr 
eak- that- has- affec ted- more- than- 12- 000- this- year accessed April 
5 2022

 121. WHO. European health information gateway. https://gatew 
ay.euro.who.int/en/datas ets/europ ean- healt h- for- all- datab 
ase/2022

 122. Our- World- in- Data. Ukraine: coronavirus pandemic country pro-
file 2022. Available from: https://ourwo rldin data.org/coron aviru 
s/count ry/ukraine accessed April 5 2022.

 123. Dumchev K, Kornilova M, Kulchynska R, et al. Improved ascertain-
ment of modes of HIV transmission in Ukraine indicates impor-
tance of drug injecting and homosexual risk. BMC Public Health. 
2020;20(1):1288. doi:10.1186/s1288 9- 020- 09373 - 2

 124. WHO. Report on 2018– 2019 pre- validation assessment of elim-
ination of mother- to- child transmission of HIV and syphilis in 
Ukraine, 2020.

 125. The Lancet Child & Adolescent Health. Children: innocent victims 
of war in Ukraine. Lancet Child Adolesc Health. 2022;6(5):279. 
doi:10.1016/S2352 - 4642(22)00102 - X

 126. Korenromp EL, Rowley J, Alonso M, et al. Global burden of ma-
ternal and congenital syphilis and associated adverse birth 
outcomes- Estimates for 2016 and progress since 2012. PLoS One. 
2019;14(2):e0211720. doi:10.1371/journ al.pone.0211720

 127. Ivakhniuk TV, Holubnycha VM, Smiianov VA, et al. Antibiotic re-
sistance of the nasopharynx microbiota in patients with inflamma-
tory processes. Wiad Lek. 2020;73(7):1415- 1419.

 128. WHO. Radiation: the Chernobyl accident 2011. Available from: 
https://www.who.int/news- room/quest ions- and- answe rs/item/
radia tion- the- chern obyl- accident accessed April 5 2022

 129. Hatch M, Brenner A, Bogdanova T, et al. A screening study of thy-
roid cancer and other thyroid diseases among individuals exposed 
in utero to iodine- 131 from Chernobyl fallout. J Clin Endocrinol 
Metab. 2009;94(3):899- 906. doi:10.1210/jc.2008- 2049

 130. Ludvigsson JF. Systematic review of COVID- 19 in children shows 
milder cases and a better prognosis than adults. Acta Paediatr. 
2020;109(6):1088- 1095. doi:10.1111/apa.15270

 131. Ludvigsson JF, Engerstrom L, Nordenhall C, et al. Open schools, 
covid- 19, and child and teacher morbidity in Sweden. N Engl J Med. 
2021;384(7):669- 671. doi:10.1056/NEJMc 2026670

 132. Romaniuk P, Semigina T. Ukrainian health care system and its 
chances for successful transition from Soviet legacies. Global 
Health. 2018;14(1):116. doi:10.1186/s1299 2- 018- 0439- 5

https://doi.org/10.1186/s12905-018-0651-8
https://doi.org/10.1186/s12905-018-0651-8
https://doi.org/10.1111/add.14598
https://doi.org/10.3390/ijerph18115976
https://doi.org/10.3390/ijerph18115976
https://doi.org/10.2105/AJPH.2011.300547
https://doi.org/10.2105/AJPH.2011.300547
https://doi.org/10.1038/d41586-020-01011-6
https://doi.org/10.1038/d41586-020-01011-6
https://doi.org/10.1016/j.jhin.2019.03.008
https://doi.org/10.36740/wlek202109101
https://doi.org/10.1017/S1368980017003421
https://doi.org/10.1093/jac/dky069
https://doi.org/10.1080/21645515.2022.2031776
https://doi.org/10.1080/21645515.2022.2031776
https://doi.org/10.1136/archdischild-2019-epa.377
https://doi.org/10.1126/science.363.6428.677
https://doi.org/10.1126/science.363.6428.677
https://doi.org/10.3201/eid1802.110987
https://doi.org/10.1159/000365775
https://doi.org/10.1111/j.1399-5448.2011.01818.x
https://doi.org/10.3923/aje.2018.26.33
https://www.cia.gov/the-world-factbook/countries/ukraine/
https://www.cia.gov/the-world-factbook/countries/ukraine/
https://en.wikipedia.org/wiki/Donetsk_People%27s_Republic
https://doi.org/10.1016/S1473-3099(20)30120-1
https://www.unicef.org/reports/state-worlds-children-2021
https://www.unicef.org/reports/state-worlds-children-2021
https://www.euro.who.int/en/countries/ukraine/news/news/2018/05/ukraine-restores-immunization-coverage-in-momentous-effort-to-stop-measles-outbreak-that-has-affected-more-than-12-000-this-year
https://www.euro.who.int/en/countries/ukraine/news/news/2018/05/ukraine-restores-immunization-coverage-in-momentous-effort-to-stop-measles-outbreak-that-has-affected-more-than-12-000-this-year
https://www.euro.who.int/en/countries/ukraine/news/news/2018/05/ukraine-restores-immunization-coverage-in-momentous-effort-to-stop-measles-outbreak-that-has-affected-more-than-12-000-this-year
https://www.euro.who.int/en/countries/ukraine/news/news/2018/05/ukraine-restores-immunization-coverage-in-momentous-effort-to-stop-measles-outbreak-that-has-affected-more-than-12-000-this-year
https://gateway.euro.who.int/en/datasets/european-health-for-all-database/2022
https://gateway.euro.who.int/en/datasets/european-health-for-all-database/2022
https://gateway.euro.who.int/en/datasets/european-health-for-all-database/2022
https://ourworldindata.org/coronavirus/country/ukraine
https://ourworldindata.org/coronavirus/country/ukraine
https://doi.org/10.1186/s12889-020-09373-2
https://doi.org/10.1016/S2352-4642(22)00102-X
https://doi.org/10.1371/journal.pone.0211720
https://www.who.int/news-room/questions-and-answers/item/radiation-the-chernobyl-accident
https://www.who.int/news-room/questions-and-answers/item/radiation-the-chernobyl-accident
https://doi.org/10.1210/jc.2008-2049
https://doi.org/10.1111/apa.15270
https://doi.org/10.1056/NEJMc2026670
https://doi.org/10.1186/s12992-018-0439-5


    |  1353LUDVIGSSON aND LOBODa

 133. Holt E. Russia's invasion of Ukraine threatens HIV response. 
Lancet HIV. 2022;9(4):e230. doi:10.1016/S2352 - 3018(22)00064 
- 9

 134. WHO. Central Asian and European Surveillance of Antimicrobial 
Resistance. Annual report 2020 2020. Available from: https://
www.euro.who.int/en/healt h- topic s/disea se- preve ntion/ antim 
icrob ial- resis tance/ publi catio ns/2020/centr al- asian - and- europ 
ean- surve illan ce- of- antim icrob ial- resis tance - annua l- repor t- 2020 
accessed April 7 2022.

 135. ECDC- European Centre for Disease Prevention and Control. 
Operational public health considerations for the prevention and 
control of infectious diseases in the context of Russia’s aggression 
towards Ukraine. 8 March 2022. Stockholm, 2022.

SUPPORTING INFORMATION
Additional supporting information may be found in the online 
version of the article at the publisher’s website.

How to cite this article: Ludvigsson JF, Loboda A. Systematic 
review of health and disease in Ukrainian children highlights 
poor child health and challenges for those treating refugees. 
Acta Paediatr. 2022;111:1341– 1353. doi:10.1111/apa.16370

https://doi.org/10.1016/S2352-3018(22)00064-9
https://doi.org/10.1016/S2352-3018(22)00064-9
https://www.euro.who.int/en/health-topics/disease-prevention/antimicrobial-resistance/publications/2020/central-asian-and-european-surveillance-of-antimicrobial-resistance-annual-report-2020
https://www.euro.who.int/en/health-topics/disease-prevention/antimicrobial-resistance/publications/2020/central-asian-and-european-surveillance-of-antimicrobial-resistance-annual-report-2020
https://www.euro.who.int/en/health-topics/disease-prevention/antimicrobial-resistance/publications/2020/central-asian-and-european-surveillance-of-antimicrobial-resistance-annual-report-2020
https://www.euro.who.int/en/health-topics/disease-prevention/antimicrobial-resistance/publications/2020/central-asian-and-european-surveillance-of-antimicrobial-resistance-annual-report-2020
https://doi.org/10.1111/apa.16370

	Systematic review of health and disease in Ukrainian children highlights poor child health and challenges for those treating refugees
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Search process

	3|RESULTS
	3.1|Ukraine's history
	3.2|Healthcare system and population health
	3.3|Child health
	3.3.1|Pregnancy, maternal health and newborn infants
	3.3.2|Alcohol and smoking
	3.3.3|Other environmental exposures
	3.3.4|Obesity, underweight and nutrition

	3.4|Vaccinations and vaccine-preventable diseases
	3.5|HIV and AIDS
	3.6|Other infections
	3.7|Antibiotic resistance
	3.8|Chronic diseases
	3.9|Psychological health, abuse and accidents
	3.10|The Chernobyl disaster

	4|DISCUSSION
	4.1|Strengths and limitations

	5|CONCLUSION
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	REFERENCES


