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Analysis of disease spectrum of hospitalized children during outbreak of coronavirus disease 2019 in pediatric
department of a tertiary general hospital in Shanghai

GAO Yu, GAN Lu, CAO Shi-yan, ZHOU Lin’
Department of Pediatrics, The First Affiliated Hospital of Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[ Abstract | Objective To analyze the changes of disease spectrum in pediatric inpatients before and after the
outbreak of coronavirus disease 2019 (COVID-19). Methods The data of gender, age, habitual residence, diagnosis
and other relevant information of 1 931 hospitalized children in Department of Pediatrics, The First Affiliated Hospital of
Naval Medical University (Second Military Medical University) from Feb. 2019 to Jan. 2020 (1 year before the COVID-19
epidemic) and 618 hospitalized children from Feb. 2020 to Jan. 2021 (1 year after the COVID-19 epidemic) were collected.
The total number, habitual residence, gender and disease spectrum of hospitalized children 1 year before and 1 year after
the COVID-19 epidemic were statistically analyzed. Results The number of hospitalized children decreased by 68.00%
(1 313/1 931) 1 year after the COVID-19 epidemic. The number of hospitalized children from other provinces and cities was
decreased (17.80% [ 110/618 ] vs 29.00% [ 560/1 931 ]) and there was significantly difference in the distribution of habitual
residence of hospitalized children between 1 year before and 1 year after the COVID-19 epidemic (P<<0.01). One year
after the COVID-19 epidemic, the number of children with respiratory diseases decreased by 92.04% (971/1 055), and the
proportion was also decreased (13.59% [ 84/618 ] vs 54.63% [ 1 055/1 931 ]); the number of children with endocrine system
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diseases increased by 20.71% (29/140), and the proportion was increased (27.35% [ 169/618 ] vs 7.25% [ 140/1 931 ]); the
number of children with neonatal diseases decreased by 43.01% (166/386), but the proportion was increased (35.60% [220/618]
vs 19.99% [ 386/1 931 ]). Compared with 1 year before the COVID-19 epidemic, there were significant differences in the
proportions of respiratory diseases, endocrine system diseases and neonatal diseases in hospitalized children 1 year after the
COVID-19 epidemic (all P<<0.01). The age distribution of hospitalized children 1 year before and 1 year after the epidemic of
COVID-19 was different (P<<0.01), and the number of hospitalized children was also different in different seasons (£<<0.05).
One year after the epidemic of COVID-19, the number of hospitalized children with respiratory diseases was decreased most
significantly, and the number of children with pneumonia decreased by 93.71% (655/699), with a significant difference found
in the proportions of pneumonia between 1 year before and 1 year after the COVID-19 epidemic (52.38% [ 44/84 | vs 66.26%
[699/1 055], P<<0.05). Compared with 1 year before the COVID-19 epidemic, the proportion of endocrine system diseases
such as short stature/growth retardation was decreased and the proportion of precocious puberty/early puberty development
was increased 1 year after the COVID-19 epidemic (P<<0.05). Conclusion The COVID-19 epidemic has led to a significant
decrease in hospitalized children in department of pediatric, especially in the proportion of respiratory diseases, but it has
led to an increase in hospitalized children with endocrine system diseases, suggesting that epidemic prevention and control

measures can effectively reduce respiratory diseases requiring hospitalization, but may increase precocious puberty and early

puberty development. These changes should be considered by department of pediatrics in general hospitals.

[ Key words | coronavirus disease 2019; pediatrics; hospitalized children; disease spectrum
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Tab 1 Changes in disease spectrum of pediatric inpatients 1 year before and 1 year after COVID-19 epidemic

1 year before COVID-19° N=1 931

1 year after COVID-19° N=618

Disease 7 value P value
Case, 1 (%) Rank Case, 1 (%) Rank

Respiratory diseases 1 055 (54.63) 1 84 (13.59) 3 319.06 <<0.01
Neonatal diseases 386 (19.99) 2 220 (35.60) 1 62.94 <<0.01
Endocrine system diseases 140 (7.25) 3 169 (27.35) 2 177.48 <<0.01
Infectious diseases 69 (3.57) 4 28 (4.53) 5 1.17 0.279
Nervous system diseases 57 (2.95) 5 13 (2.10) 8 1.26 0.261
Tumors 56 (2.90) 6 29 (4.69) 4 4.67 0.031
Blood system disecases 54 (2.80) 7 18 (2.91) 6 0.02 0.879
Immune system diseases 35 (1.81) 8 17 (2.75) 7 2.06 0.151
Digestive system diseases 31(1.61) 9 13 (2.10) 8 0.68 0.408
Urinary system diseases 18 (0.93) 10 12 (1.94) 10 4.10 0.043
Others 18 (0.93) 10 5(0.81) 12 0.08 0.778
Circulatory system diseases 12 (0.62) 12 10 (1.62) 11 5.43 0.020

® Feb. 2019-Jan. 2020; *: Feb. 2020-Jan. 2021. COVID-19: Coronavirus disease 2019.
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Tab 2 Changes in disease spectrum of different-aged pediatric inpatients (except newborn infants)

1 year before COVID-19 epidemic

Infant period Toddler period Preschool period School-age period Adolescence period
Disease N=167 N=323 N=532 N=472 N=51
Case, n (%) Rank Case,n (%) Rank Case,n (%) Rank Case,n (%) Rank Case,n (%) Rank
Respiratory diseases 147 (88.02) 1 257(79.57) 1 397 (74.62) 1 234(49.58) 1 20(39.22) 1
Blood system diseases 12 (7.19) 2 17 (5.26) 3 11 (2.07) 7 9(1.91) 7 5(9.80) 3
Others 4 (2.40) 3 1(0.31) 7 4(0.75) 10 7 (1.48) 9 2(3.92) 8
Infectious diseases 2 (1.20) 4 14 (4.33) 4 23 (4.32) 3 26 (5.51) 4 4(7.84) 5
Nervous system diseases 1 (0.60) 5 19 (5.88) 2 27 (5.08) 2 10 (2.12) 6 0 9
Urinary system diseases 1 (0.60) 5 1(0.31) 7 9 (1.69) 8 7 (1.48) 9 0 9
Endocrine system diseases 0 7 0 11 20 (3.76) 4  115(24.36) 2 5(9.80) 3
Immune system diseases 0 7 2(0.62) 6  14(2.63) 5 11(233) 5 8(15.69) 2
Digestive system diseases 0 7 10 (3.10) 5 9 (1.69) 8 8 (1.69) 8 4 (7.84) 5
Tumors 0 7 1(0.31) 7 14 (2.63) 5 41 (8.69) 3 0 9
Circulatory system diseases 0 7 1(0.31) 7 4(0.75) 10 4 (0.85) 11 3(5.88) 7
1 year before COVID-19 epidemic: Feb. 2019-Jan. 2020. COVID-19: Coronavirus disease 2019.
*3 COVID-19 BEXRER 1 EREFERMEILEMEREIL GREILRIN SRFEHEFRMHETL
Tab 3 Changes in disease spectrum of different-aged pediatric inpatients (except newborn infants)
1 year after COVID-19 epidemic
Infant period Toddler period Preschool period ~ School-age period Adolescence period
Disease N=28 N=46 N=90 N=201 N=33
Case, n (%) Rank Case,n (%) Rank Case,n (%) Rank Case,n (%) Rank Case,n (%) Rank
Respiratory diseases 15 (53.57) 1 28 (60.87) 1 26 (28.89) 2 11 (5.47) 3 4 (12.12) 4
Blood system diseases 7 (25.00) 2 0 9 4 (4.44) 6 6(2.99) 6 1(3.03) 6
Nervous system diseases 3 (10.71) 3 4 (8.70) 3 2(2.22) 8 3 (1.49) 8 1(3.03) 6
Others 2(7.14) 4 1(2.17) 4 0 10 1 (0.50) 11 1(3.03) 6
Infectious diseases 1(3.57) 5 9(19.57) 2 9(10.00) 3 7 (3.48) 5 2 (6.06) 5
Endocrine system diseases 0 6 1(2.17) 4 30(33.33) 1 127 (63.18) 1 11(33.33) 1
Immune system diseases 0 6 1(2.17) 4 7 (7.78) 5 4 (1.99) 7 5(15.15) 2
Tumors 0 6 1(2.17) 4 0 10 27 (13.43) 2 1(3.03) 6
Circulatory system diseases 0 6 1(2.17) 4 1(1.11) 9 3(1.49) 8 5(15.15) 2
Digestive system diseases 0 6 0 9 3(3.33) 7 9 (4.48) 4 1(3.03) 6
Urinary system diseases 0 6 0 9 8 (8.89) 4 3(1.49) 8 1(3.03) 6
1 year after COVID-19 epidemic: Feb. 2020-Jan. 2021. COVID-19: Coronavirus disease 2019.
F4 COVID-19 ZERER 1 ERARFENILRMERBILE RERBMETH
Tab 4 Changes in disease spectrum of pediatric inpatients in different seasons 1 year before COVID-19 epidemic
. Spring N=539 Summer N=528 Autumn N=452 Winter N=412
Disease Case, 1 (%) Rank Case, n (%) Rank Case, 1 (%) Rank Case, 1 (%) Rank
Respiratory diseases 306 (56.78) 1 244 (46.21) 1 276 (61.06) 1 229 (55.58) 1
Neonatal diseases 105 (19.48) 2 115 (21.78) 2 87 (19.25) 2 79 (19.17) 2
Endocrine system diseases 28 (5.19) 3 59 (11.17) 3 22 (4.87) 4 31(7.52) 3
Tumors 26 (4.82) 4 18 (3.41) 6 3 (0.66) 10 9 (2.18) 6
Infectious diseases 17 (3.15) 5 16 (3.03) 7 23 (5.09) 3 13 (3.16) 5
Immune system diseases 16 (2.97) 6 8(1.52) 9 7 (1.55) 6 4(0.97) 10
Blood system diseases 11 (2.04) 7 24 (4.55) 4 11 (2.43) 5 8(1.94) 7
Urinary system diseases 10 (1.86) 8 3 (0.57) 11 3 (0.66) 10 2 (0.49) 12
Nervous system diseases 8 (1.48) 9 23 (4.36) 5 7 (1.55) 6 19 (4.61) 4
Digestive system diseases 5(0.93) 10 12 (2.27) 8 6(1.33) 8 8(1.94) 7
Others 4(0.74) 11 4(0.76) 10 4(0.88) 9 6 (1.46) 9
Circulatory system diseases 3 (0.56) 12 2(0.38) 12 3 (0.66) 10 4(0.97) 10

1 year before COVID-19 epidemic: Feb. 2019-Jan. 2020. COVID-19: Coronavirus disease 2019.
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Tab 5 Changes in disease spectrum of pediatric inpatients in different seasons 1 year after COVID-19 epidemic

Spring N=136

Summer N=181

Autumn N=141 Winter N=160

Disease
Case, n (%) Rank Case, n (%) Rank Case, n (%) Rank Case, n (%) Rank

Endocrine system diseases 58 (42.65) 1 67 (37.02) 1 21(14.89) 3 23 (14.38) 3
Neonatal diseases 53 (38.97) 2 65 (35.91) 2 50 (35.46) 1 52 (32.50) 1
Infectious diseases 5(3.68) 3 7 (3.87) 6 7 (4.96) 5 9 (5.62) 4
Respiratory diseases 4(2.94) 4 11 (6.08) 3 28 (19.86) 2 41 (25.62) 2
Circulatory system diseases 4(2.94) 4 2 (1.10) 9 1(0.71) 12 3(1.88) 10
Tumors 3(2.21) 6 10 (5.52) 4 9(6.38) 4 7 (4.38) 6
Immune system diseases 3(2.21) 6 3 (1.66) 8 4(2.84) 8 7 (4.38)

Blood system diseases 2(1.47) 8 10 (5.52) 4 5(3.55) 7 1(0.62) 11
Digestive system diseases 2 (1.47) 8 4(2.21) 7 3(2.13) 10 4 (2.50) 8
Nervous system diseases 1(0.74) 10 0 11 4(2.84) 8 8 (5.00) 5
Others 1(0.74) 10 0 11 3(2.13) 10 1(0.62) 11
Urinary system diseases 0 12 2 (1.10) 9 6 (4.26) 6 4(2.50) 8

1 year after COVID-19 epidemic: Feb. 2020-Jan. 2021. COVID-19: Coronavirus disease 2019.
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Tab 6 Changes in types of respiratory diseases of pediatric inpatients 1 year before and

1 year after COVID-19 epidemic

1 year before COVID-19* N=1 055 1 year after COVID-19° N=84

Discase Case, 1 (%) Rank Case, 1 (%) Rank 1’ value P value
Pneumonia 699 (66.26) 1 44 (52.38) 1 6.60 <0.05
Wheezing/asthma 171 (16.21) 2 15 (17.86) 2 0.15 0.694
Upper respiratory tract infection 60 (5.69) 3 14 (16.67) 3 15.44 <0.01
Bronchitis 54 (5.12) 4 6(7.14) 4 0.64 0.424
Influenza 45 (4.27) 5 2(2.38) 6 0.70 0.403
Laryngitis 26 (2.46) 6 3(3.57) 5 0.38 0.535

* Feb. 2019-Jan. 2020; *: Feb. 2020-Jan. 2021. COVID-19: Coronavirus disease 2019.
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Tab 7 Changes in types of endocrine system diseases of pediatric inpatients 1 year before and

1 year after COVID-19 epidemic

1 year before COVID-19" N=140

1 year after COVID-19" N=169

Disease

Case, 1 (%) Rank Case, 1 (%) Rank
Short stature/growth retardation 87 (62.14) 1 82 (48.52) 2
Precocious puberty/early puberty development 53 (37.86) 2 87 (51.48) 1

“ Feb. 2019-Jan. 2020; *: Feb. 2020-Jan. 2021. COVID-19: Coronavirus disease 2019.
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