
Introduction

World Health Organization declared a new pande-
mic of Severe Acute Respiratory Syndrome 

th 1 stCoronavirus 2 disease on 11  March, 2020.  The 1  case 
th

of Covid-19 infection in Pakistan was reported on 26  
2February, 2020 and the wave peaked in June, 2020.  

An extended lockdown from late March, 2020 and 

multiple measures taken at government level helped 
bring the numbers down by July, 2020. However, the 
gradual easing of restrictions and resumption of social 
and business activities led to the second wave of Covid 

th 3
epidemic, declared on 28  of October, 2020.  To date 
there have been 1.5 million confirmed cases of Covid 

4
in Pakistan with around 30,500 confirmed deaths.

The pandemic of SARS-COV-2 has remained a mild, 
self-limiting respiratory illness in children, as shown 
in a systematic review of 1065 children infected with 

5,6Covid, with only 2% requiring intensive care . How-
ever, children and their families have been affected in 
other ways due to the imposition of lockdown and public 
health measures, such as social distancing, to contain 
the pandemic. By the 1st of April, 2020, 194 countries 
had enforced school closure in an effort to control the 
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Objective: The COVID 19 pandemic brought with it a complex pattern of changes in society behaviour 
especially in access to healthcare which was seen in markedly reduced trend of paediatrics hospital admissions 
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infectious illnesses with special focus on Acute Respiratory Illness (ARI) and Acute Gastroenteritis (AGE) 
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Results: A decrease of 50% in Paediatric admissions was seen in post-Covid period which was significant  
(P-Value 0.001 (95% CI 17.6 – 54.3)). The fall in admissions of school-going children was more significant 
(P-Value <0.001) compared to preschool age admissions (P-value 0.026). Infectious disease was 70% of the 
admissions but fell by 60% after the pandemic started (P-value <0.001). There was a significant reduction in 
admissions with both ARI (P-value 0.049) and AGE (P-value 0031) in pre-school children.
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during the pandemic. This is suggestive that patients may have avoided or refused necessary healthcare due to 
fear of contagion. 
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pandemic by limiting child-to-child transmission of 
7viral illnesses.  During the lockdown period, movement 

outside of homes was strongly discouraged, only allowed 
in case of medical emergencies. This social isolation 
was aggravated by the pervasive fear of contagion and 
increasingly suspicious attitudes towards larger commu-

8nities.

One of the major resulting effects noted from this was 
the decreasing trend in hospital admissions of paediatric 
population. Access to healthcare along with education 
and social services are basic facilities in place to ensure 
and maintain the well-being of a growing child, which 
is why the decline in hospital admissions should be 

9investigated further.  Besides that, it is more worrying 
that many children suffering from chronic illnesses may 
have been deprived of healthcare during the lockdown 
and may have compounded the morbidity of their con-
dition. 

Imposing lockdown for any time period had serious 
implications and did not only have a limiting effect on 
COVID-19 spread but also on all other transmissible 

10
infectious diseases.  This effect is more pronounced 
in the pediatrics field, since 28% of diagnoses in pedia-
tric emergency departments (EDs) are due to infectious 

11disease.  As it was expected, a fall in the total pediatric 
admissions and visits to the emergency department (ED) 

12,13 has followed lockdowns worldwide. However, it is 
not clear whether this decrease is only due to a decrease 
in transmissible infections or by changes in behavior 
around healthcare utilization, as well. As an example, 
there have been numerous reported examples of avoi-
dance of care due to fear of a hospital environment, which 

14, 15 is potentially disastrous.

This study focuses mainly on the impact of the pandemic 
on access to health services for children and their fami-
lies, in Pakistan. The objective was to compare the number 
of admissions Pre-Covid and Post-Covid periods in a 
tertiary care hospital. We further looked into how the 
admission of cases of major infectious diseases of a 
developing country, such as Acute Respiratory Infec-
tions (ARI) and Acute Gastroenteritis (AGE), were 
affected by the Covid-19 pandemic in pre-school and 
school-going children.

Material and Methods

We carried out a retrospective cross-sectional analysis 
in the Paediatrics Department at a tertiary care set-up, 
Punjab Rangers Teaching Hospital (PRTH), Lahore, 

Pakistan. All cases of paediatric inpatients (1 month - 12 
years) admitted in the one-year period before Covid 
pandemic (March, 2019-February, 2020) and one year 
post-Covid (March, 2020-February, 2021) were included 
in this study. 

We obtained patient demographics from medical records 
and the number of admissions in total. The diagnosis 
of ARI and AGE were tabulated specifically. Further 
variables analysed were the number of paediatric admi-
ssions with infectious vs. non-infectious diseases and 
the pattern of admissions in pre-school (<5 yrs) and 
school-going children (5-12 yrs.) in pre-Covid and post-
Covid period. 

The data was entered on Microsoft application v.16 and 
analysed using SPSS statistics software application v.21. 

Results

There were a total of 883 admissions in PRTH, Paedia-
trics department between March 2019 and February, 
2020 compared to 452 admissions after the advent of 
Covid-19 Pandemic, the following year between March, 
2020 and February, 2021. This is a fall in paediatric 
admissions by almost 50%. On application of paired 
t-test between admissions of pre-covid and post-covid 
there is significant difference between means and stan-
dard deviations of total cases per month for each year 
at a P-Value of 0.001 (95% Confidence Interval 17.6 – 
54.3) (Tab 1). Comparing the months of April-May 
2019 and April-May 2020, there was more than 80% 
decrease in admissions following the lockdown imposed 

thon 24  March, 2020. At the time of the second wave of 
Covid in late October, 2020 the admissions in November-
December, 2020, decreased by around 50% compared 
to the same months in 2019. (Fig. 1)

Fig. 1- The Percentage of Decrease in Paediatric Admi-
ssions in Post-Covid Period.

Table 2:  Comparison of Decrease in Paediatric Inpatients 
between 1st and 2nd wave of Pandemic

Time Period
Mean % decrease in admissions 

from Pre-Covid time

P-

value

1st wave

April ’20 –

July ‘20

82.2%

0.013

2nd wave

November ‘

20 - January ‘21

52.6%
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The ratio of pre-school to school-going children was 3:2 
and remained mostly unchanged in the post-Covid time 
period. The number of Preschool children admitted in 
paediatrics ward declined significantly from at a mean 
difference of 15.8 with standard deviation of 21.4. (Tab. 
2) This was significant at a P-Value of 0.026 (95% CI 
2.2-29.4). In case of school-going children, the diffe-
rence in admission between pre-Covid and post-Covid 
years was more significant at P-Value of <0.001 (95% 
CI 11.9-26.5). Both pre-school children and school-
going children at a decreased admission percentage of 
57.9% and 65.3% respectively.

Infectious diseases made up almost 70% of the bulk of 

paediatric admissions in the Pre-Covid period with ARI 
compromising 19.9% and AGE 25.5% of the illnesses. 
The total no. of inpatients with infectious illnesses redu-
ced significantly at a mean of 31 (P-value <0.001, 95% 
CI 17.26-44.9). (Tab. 1 Fig 2) The admissions with non-
infectious illnesses reduced but it was insignificant 
(P-value 0.091, 95% CI 1-11.9). ARI and AGE both 
made up 25% each of hospital admissions post-Covid 
with infectious illnesses. 

Preschool children were largely affected by infectious 
diseases at 62% compared to school-going children. The 
no. of patients with infectious diseases fell by 60.7% 
post-Covid, of which ARI fell by 51.2% and AGE by 
60.6%. It was observed that even though the reduction 
in total admissions with ARI fell by more than 50% 
which was insignificant (P-value 0.057, 95% CI -.18-10.5), 
the fall in pre-school age ARI admissions by 56% was 
significant (P-value 0.049, 95% CI 0.03-9.96). Reduc-
tion in the number of  school-going children with ARI was 
not significant (P-value 0.72, 95% CI -1.26-1.76). 

The decrease in Total AGE admissions by 60.06% and 
of Pre-school admissions with AGE by 58.9%, in pre-
Covid period, were both significant at P-value 0.026 
(95% CI 1.08-13.74) and P-value 0.031 (95% CI 0.76-
13.41), respectively. 

Fig. 2- Comparison of Hospital Admissions with Infec-
tious vs Non-Infectious Illnesses in Pre-Covid and Post-
Covid Time Period
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Subgroups comparison

Pre- vs. Post-COVID

Paired Differences P-value

Mean 95%CI

Total Admissions 35.91 17.56-54.2 0.001*

● Preschool Age 15.83 2.23-29.44 0.026*

● School-Going Age 19.25 11.98-26.52 <0.001*

Infectious Illnesses 31.08 17.26-44.9 <0.001*

● Preschool Age 18.33 7.06-29.59 0.004*

● School-Going Age 12.75 8.61-16.88 <0.001*

Non-Infectious Illnesses 5.16 1-11.29 0.091

Total ARI1 Admissions 5.16 -.18-10.5 0.057

● Preschool Age 5.0 0.03-9.96 0.049*

● School-Going Age 0.25 -1.26-1.76 0.723

Total AGE2 Admissions 7.41 1.08-13.74 0.026*

● Preschool Age 7.08 0.76-13.41 0.031*

● School-Going Age 0.33 -0.54-1.20 1.417

Table 1:  Paired Differences T-test on Total Admissions, 
Infectious vs. Non-Infectious, ARI and AGE Admissions 

*2-tailed t-test observed difference was statistically significant.
1 Acute Respiratory Illnesses.  
2 Acute Gastroenteritis



Discussion

This retrospective observational study has shown that 
there has been a significant reduction in paediatric 
hospital admissions by almost 50% (P-Value 0.001, 95% 
CI 17.6 – 54.3) since Covid pandemic compared to pre-
Covid time period, in Pakistan.  

A similar decline in paediatric admissions were reported 
in Italy, United Kingdom and United States. Isba et al. 
reported a fall in UK Paediatric Emergency department 
attendances in February and March 2020 by 5.6% and 
30.4% respectively compared to the same months in 
2019, following the UK lockdown implementation from 

rd 12
23  March, 2020.  Similarly, in Pakistan, when we 
compare the months of April-May 2019 and April-May 
2020, there was more than 80% decrease in admissions 

thfollowing the lockdown imposed on 24  March, 2020.  
In the US, Nourazari et al. also reported 32% reduction 

16in admissions between week 11 and 36 in 2020.  In 
Northern Italy, Rabbone et al. observed a 73.2% reduc-
tion in total paediatric admissions in the year 2020 com-

17 pared with the same period in 2019.

In our study, there was a sharp fall in number of paedia-
tric admissions with infectious illnesses (P-value <0.001) 
with the start of the pandemic. This was especially sig-
nificant in pre-school age children, in whom there was 
a decrease in admissions with both ARI (P-value 0.057, 
95% CI -.18-10.5) and AGE (P-value 0.026, 95% CI 
1.08-13.74). This was also the case in Northern Italy, 
during Covid-19, where there was a significant (p< 0.001) 
drop in infectious (-51%), respiratory (-25.5%), and 

17, 18
nervous systems diseases (-50%).  The fall in ARI 
admissions in children under 5 years of age, which inclu-
ded paediatric asthma cases, could be attributed to the 
improvement of the Air Quality Index (AQI) during 
lockdown in combination with the reduced transmission 
of viral respiratory infections. There is a significant asso-
ciation between increased AQI and severity of lower 
respiratory tract infection in children under 5 years of 

19
age.

The drop in number of admissions to our paediatric 
nddepartment was not as marked around the 2  wave of 

the Covid-19 pandemic as the first wave. Since the start 
of extended lockdown in April 2020 the number of 
admissions decreased by 80% compared to the year 
before and remained so until July 2020. Thereafter a rise 
in paediatric inpatients was seen with a higher number 
of admissions in September 2020 compared to Septem-
ber 2019. From November 2020, with the advent of 

second lockdown the number of admissions decreased 
again but by only 45-50% from the same months in 2019. 
The percentage of decrease in admissions from the 

stgovernment-imposed lockdown at the time of the 1  wave 
of pandemic was higher by roughly 30% compared to 
the decrease in hospital admissions around the second 
wave, which was significant (P-value 0.013, 95% CI -
38.4—12.9) This could be attributed to the less strict 
adherence to SOPs at a public level. This resistance to 
social distancing and SOP in Pakistan, was observed by 
Elahi et. al  and it was found that the major determinant 

20
of this behaviour was low literacy level.  Similar beha-
viours were noted across the globe, such as in Spain, 
Gualda et.al observed that the reason behind the lower 
compliance to SOPs were sociodemographic factors, 
personal hygiene patterns, and lack of trust in political 
institutions. Less compliance was also associated with 
beliefs in some specific conspiracy theories with regard 

21to COVID-19.  These factors may also be relevant in 
the Pakistani population and deserve more insight to 
combat any future pandemics.

Exploring the reasons behind the sharp decline in post-
Covid paediatric admissions is likely to be multifactorial. 
Imposition of lockdown led to isolation from large gathe-
rings, following SOPs, including social distancing, 
wearing masks and handwashing. The fear of contagion 
in general public most likely led to avoidant behaviour 
in seeking healthcare services. From a study by Dan et. 
al, in a busy Irish hospital, due to a combination of fac-
tors, there was a reduction in presentations widely accepted 
as mediated by viral exposure (wheeze, bronchiolitis 
and febrile convulsions); reduction in school-related 
stress (headaches and abdominal pain); and parents 
deciding to stay at home due to fear of attending during 
the pandemic, with non-emergent conditions (neonatal 
feeding issues, vasovagal episodes and non-anaphylactic 
allergic reactions). Injuries, scalds, ingestions and foreign 
bodies became less frequent, likely because of fewer 

22outdoor activities and more supervision by parents.

The point of concern here is that reduced access to health-
care facilities due to priority given to Covid patients 
combined with fear of carers/guardians to exposure to 
Covid affected at a hospital, may have led to delay in 
seeking treatment for seriously unwell children, espe-
cially those with chronic ailments. In a nationwide NHS 
England study by Etoori et.al, one in six clinically vulner-
able children accounted for almost half of the reduction 

23in hospital care during the pandemic.  The inability to 
carry out routine healthcare for complex illnesses and 
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disruption of vaccination schedules has increased the 
24risk of emerging diseases.  An improvement in Air 

Quality Index, during lockdown, also brought about a 
reduction in acute exacerbation of asthma and other 

19respiratory ailments in children.

Conclusion

In conclusion, the significant reduction in total paediatric 
admissions, especially of infectious ailments in children 
under 5 years, during the Covid-19 pandemic, has driven 
major changes in paediatric practice and leaves many 
lessons for us to learn for future pandemics. It is justifiable 
to introduce telemedicine and virtual access to health-
care, especially to children with chronic ailments. There 
is also requirement of ensuring that mental and emotional 

25
well-being of families and children is cared for.  To 
combat the avoidant behaviour of following SOPs we 
need to educate and build trust with the general popu-
lation, through national programs. Further research is 
required to assess the consequential damage that has 
taken place in Pakistan during the pandemic. 

Conflict of Interest:    None

Funding Source:      None

References
1. World Health Organization. Naming the coronavirus 

disease (COVID-19) and the virus that causes it. https:// 
www.who.int/emergencies/diseases/novel-coronavirus-
2019/technical-guidance/naming-the-coronavirus-
disease-(covid-2019)-and-the-virus-that-causes-it.

2. Abid K, Bari YA, Younas M, Tahir Javaid S, Imran A. 
Progress of COVID-19 Epidemic in Pakistan. Asia Pac 
J Public Health. 2020 May;32(4):154-156. doi: 10. 1177/ 
1010539520927259. Epub 2020 May 19. PMID: 324 
29679; PMCID: PMC7240311

3. Rahim S, Dhrolia M, Qureshi R, et al. (January 23, 2022) 
A Comparative Study of the First and Second Waves of 
COVID-19 in Hemodialysis Patients From Pakistan. 
Cureus 14(1): e21512. doi:10.7759/cureus.21512

4. Government of Pakistan. Coronavirus in Pakistan. http:// 
covid.gov.pk/. Accessed August 28, 2022.

5. Castagnoli R, Votto M, Licari A. Severe acute respiratory 
syndrome coronavirus (SARS-CoV-2) infection in chil-
dren and adolescents. JAMA Pediatr. 2020. https:// doi. 
org/10.1001/jamapediatrics.2020.1467.

6. E.A.Khan. COVID-19 in children: Epidemiology, pre-
sentation, diagnosis and management. JPMA. 2020 
May;70(5)(Supple 3):S108-12

7. Degiorgio S, Grech N, Dimech YM, Xuereb J, Grech 
V. Significant Reduction in Pediatric, Population-Based 
Hospital Admissions Due To COVID-19 in Malta. Turk 
Arch Pediatr. 2022 Jan;57(1):87-92. doi: 10.5152/ Turk 
ArchPediatr.2022.21145. PMID: 35110084; PMCID:  
PMC8867502.

8. Rania N, Coppola I. The Fear of Contagion and the 
Attitude Toward the Restrictive Measures Imposed to 
Face COVID-19 in Italy: The Psychological Conse-
quences Caused by the Pandemic One Year After It 
Began. Front Psychol. 2022 Feb 24;13:805706. doi: 10. 
3389/fpsyg.2022.805706. PMID: 35282266; PMCID: 
PMC8907923.

9. Dore B. Covid-19: Collateral Damage of Lockdown 
in India. BMJ. 2020;369:m1711

10. Hasegawa K, Tsugawa Y, Cohen A, Camargo CA., Jr 
Infectious disease-related emergency department visits 
among children in the US. Pediatr Infect Dis J. 2015; 
34(7):681–685. doi: 10.1097/ INF. 0000000000000704. 

11. Kruizinga MD, Peeters D, van Veen M, van Houten M, 
Wieringa J, Noordzij JG, Bekhof J, Tramper-Stranders 
G, Vet NJ, Driessen GJA. The impact of lockdown on 
pediatric ED visits and hospital admissions during the 
COVID19 pandemic: a multicenter analysis and review 
of the literature. Eur J Pediatr. 2021 Jul;180(7):2271-
2279. doi: 10.1007/s00431-021-04015-0. Epub 2021 
Mar 15. PMID: 33723971; PMCID: PMC7959585. 

12. Isba R, Edge R, Jenner R, Broughton E, Francis N, Butler 
J. Where have all the children gone? Decreases in pae-
diatric emergency department attendances at the start 
of the COVID-19 pandemic of 2020. Arch Dis Child. 
2020;105(7):704. 10.1136/archdischild-2020-319385)

13. Brandenberger J, Bozorgmehr K, Vogt F, Tylleskar T, 
Ritz N. Preventable admissions and emergency-depart-
ment-visits in pediatric asylum-seeking and non-asylum-
seeking patients. Int J Equity Health. 2020;19(1):58. 
doi: 10.1186/s12939-020-01172-w.

14. Snapiri O, Rosenberg Danziger C, Krause I, Kravarusic 
D, Yulevich A, Balla U, Bilavsky E. Delayed diagnosis 
of paediatric appendicitis during the COVID-19 pande-
mic. Acta Paediatr Int J Paediatr. 2020; 109(8): 1672– 
1676. doi: 10.1111/apa.15376.  

15. Catassi GN, Vallorani M, Cerioni F, Lionetti E, Catassi 
C. A negative fallout of COVID-19 lockdown in Italy: 
life-threatening delay in the diagnosis of celiac disease. 
Dig Liver Dis. 2020;52(10):1092–1093. doi: 10.1016/ 
j.dld.2020.05.016.  

16. Nourazari S, Davis SR, Granovsky R, et al. Decreased 
hospital admissions through emergency departments 
during the COVID-19 pandemic. Am J Emerg Med. 
2021;42:203–210.. 10.1016/j.ajem.2020.11.029)

Esculapio - Volume 19, Issue 01 2023 - www.esculapio.pk - 114



17. Rabbone I, Tagliaferri F, Carboni E, Crotti B, Ruggiero 
J, Monzani A, Bonetti L, Soliani M, Bellone S, Cavalli 
C, Scaramuzza AE. Changing Admission Patterns in 
Pediatric Emergency Departments during the COVID-
19 Pandemic in Italy Were Due to Reductions in Inapp-
ropriate Accesses. Children (Basel). 2021 Oct 25; 8(11): 
962. doi: 10.3390/children8110962. PMID: 34828676; 
PMCID: PMC8620376.

18. Krivec U, Kofol Seliger AK, Tursic J. COVID-19 lock-
down dropped the rate of paediatric asthma admissions. 
Arch Dis Child. 2020;105(8):809–810.. 10.1136/ archdis-
child-2020-319522)

19. Qadir A, Naz S, M Abbas, Anwar B, Khan, MA. Rela-
tionship between Air Quality Index and Acute Respi-
ratory Illness in Children. Pak Pediatr J 2022; 46(2): 
205-10

20. Elahi MM, Ishaq M, Chaudhary NA, Butt MS. Causes 
of resistance to social distancing in the wake of the 
COVID-19 outbreak in Pakistan. A qualitative study in 
Lahore, Pakistan. JAMDC. 2022;4(2): 90-98 

21. Gualda E, Krouwel A, Palacios-Gálvez M, Morales-
Marente E, Rodríguez-Pascual I, García-Navarro EB. 
Social Distancing and COVID-19: Factors Associated 
With Compliance With Social Distancing Norms in 
Spain. Front Psychol. 2021 Sep 14;12:727225. doi: 10. 
3389/fpsyg.2021.727225. PMID: 34594280; PMCID: 
PMC8476756. 

22. Dann L, Fitzsimons J, Gorman KM, Hourihane J, Okafor 

I. Disappearing act: COVID-19 and paediatric emer-
gency department attendances. Arch Dis Child. 2020; 
105(8):810–811.10.1136/archdischild-2020-319654

23. Etoori D, Harron KL, Mc Grath-Lone L, et al Reductions 
in hospital care among clinically vulnerable children 
aged 0–4 years during the COVID-19 pandemic. Arch 
Dis Child 2022;107:e31.

24. Al-Mendalawi MD. Pediatrics practice in Iraq amidst 
the COVID-19 pandemic. Turk Arch Pediatrics. 2021; 
56(4):392–393..10.5152/TurkArchPediatr.2021. 
21107)

25. Chong SL, Soo JSL, Allen JC Jr, Ganapathy S, Lee KP, 
Tyebally A, Yung CF, Thoon KC, Ng YH, Oh JY, Teoh 
OH, Mok YH, Chan YH. Impact of COVID-19 on 
pediatric emergencies and hospitalizations in Singapore. 
BMC Pediatr. 2020 Dec 23;20(1):562. doi: 10. 1186/ 
s12887-020-02469-z. PMID: 33353540; PMCID: 
PMC7755581.

Authors Contribution  

ASQ: Writing of Manuscript

MA: Data Collection

SN: Literature Search

MA: Statistical Analysis

ZA: Drafting, Revision

MAK: Conceptualization of project

Esculapio - Volume 19, Issue 01 2023 - www.esculapio.pk - 115


	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118

