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Abstract
Background
Low immunization coverage in India attributes to many factors including sociodemographic factors and people’s behavior. COVID-19 pandemic resulted in disruptions in achieving optimum availability and utilization of immunization services. This study was carried out to find out the immunization status of children in the post COVID era and various factors responsible for non-immunization during the pandemic.

Methods
This cross-sectional study included parents of 225 admitted children aged 1–6 years were interviewed using a semi-structured open-ended questionnaire. Children were classified as completely immunized, partially immunized and unimmunized on the basis of vaccines missed given under first year of life. Reasons for non-immunization and delay/missed vaccination during COVID-19 pandemic were recorded.

Results
Of the 225 children, 162 (72%; 95% CI 66–78%) were completely immunized, 55 (24.4%; 95% CI 19–30%) were partially immunized and 8 (3.6%; 95% CI 1–6%) were unimmunized. Parents with hospital deliveries, higher education level and lesser birth order were more likely to have children with better immunization status (p < 0.05). First dose of measles scheduled at 9 months and 3rd dose of pentavalent vaccine/OPV/Rotavirus vaccine scheduled at 14 weeks were most commonly missed vaccines among partially immunized. Lack of awareness (n = 36, 57.1%; 95% CI 45–70%) was the common reason for partial and non-immunization followed by illness of child (n = 21, 33.3%; 95% CI 21–45%) and COVID-19 pandemic (n = 11, 17.4%; 95% CI 8–27%). Pandemic was reason for delay in 50 (22.2%; 95% CI 17–28%) children. Restrictions of movement (64%; 95% CI 50–78%), fear of being exposed to COVID-19 (52%; 95% CI 38–66%) were the most common reasons for delay during the pandemic. Of the 50 children who had delay due to pandemic, 39 children (17.3%; 95% CI 12–22%) received their catch-up immunization after the pandemic. No child remained completely unimmunized due to COVID-19 pandemic.

Conclusions
Although COVID-19 pandemic resulted in disruptions in routine immunization services, sociodemographic factors such as awareness for immunization, parental education and various beliefs for immunization were responsible for the children remaining unimmunized or partially immunized after the pandemic.
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Introduction
COVID-19 disease was officially declared as pandemic in March 2020 and lasted for about 2 years. Control measures included restriction on movements (lockdown) resulting in disruption of health care services including routine immunization. In May 2020, WHO reported nearly 90% disruptions to essential health services, immunization services being most frequently affected [1, 2]. Coverage of DPT-3 and first dose of measles containing vaccine (MCV-1) dropped from 86% in 2019 to 81% in 2021, leaving around 5 million more children unvaccinated in 2021 as compared to 2019 [3]. According to UNICEF, 67 million children missed out entirely or partially on routine immunization between 2019 and 2021 [4]. Zero-dose children (unvaccinated) increased from 13 million in 2019 to 18 million in 2021 and the partially vaccinated children increased from 6 million in 2019 to 25 million in 2021 [4]. Due to sharp decline in vaccinated children, one in five children worldwide were not fully protected against vaccine-preventable diseases (VPDs). This can lead to secondary outbreaks of VPDs and higher childhood morbidity and mortality. The number of measles cases doubled in 2022 compared with the previous year [5].
Prior to COVID-19 pandemic, inequity in routine immunization has been reported, particularly in low- and middle-income countries (LMICs), with children in low socioeconomic strata and remote rural areas less likely to be fully vaccinated due to inadequate health infrastructure and poor supply chain [6]. Although immunization coverage in India increased from 62% (NFHS 2015-16) to 76.4% (NFHS 2019-21) in children of age 12–23 months by special immunization drives like Mission Indradhanush, there is evidence of existing inequalities in routine immunization coverage in India prior to COVID-19 pandemic [7–10]. Several barriers during the pandemic including parental and health care worker’s concerns regarding exposure to COVID infection, transport restrictions due to lockdown, economic hardships, reallocation of resources, disruptions in supply chains acted as an add-on to the existing inequities in routine immunization [1, 11]. Studies from India have reported major decline in vaccination coverage during the pandemic period [12, 13]. However, no study has been conducted in the post-COVID period to assess the extent of recovery from the impact of the pandemic. We conducted this study to determine the impact of COVID-19 pandemic on routine immunization and assess the immunization status of children in the post-COVID era.

Materials and methods
We conducted this cross-sectional survey in a tertiary care hospital of Delhi from February 2023 to May 2023 after approval from the institutional ethical committee (IECHR-2023-58-1-R1). According to Kumar et al., 17.8% children admitted in hospital were completely immunized [14]. Sample size was calculated for a power of 80%, and alpha error of 0.05 was 225. Written informed consent were obtained from the parents. Parents of 225 consecutive children 1–6 years in the pediatric ward were interviewed by semi-structured open-ended questionnaire at the time discharge from hospital. Demographic and socioeconomic data were recorded when the children were well enough to be discharged. Children who had received BCG, three doses each of oral polio vaccine (OPV)/pentavalent vaccine/rotavirus vaccine and one dose of measles vaccine within first year of life were classified as completely immunized(14). Those who had missed any dose of a mentioned vaccines were labeled as partially immunized, and those who had not received any vaccine within first year of life were classified as non-immunized(14). Immunization status confirmed with immunization card or hospital prescriptions. Reasons for partial and non-immunization were recorded. If there was delay in routine immunization due to COVID-19 pandemic, reasons were recorded for the same.
Statistical analysis was done using SPSS v29.0 (IBM, SPSS statistics for windows, Armonk, NY: IBM Corp, USA). The p value of < 0.05 was considered as significant. Clinicodemographic profile and reasons for delay were expressed as percentages. Number of children with complete, partial and no immunization were expressed as percentage. Association between immunization status and sociodemographic profile was determined using chi-square and logistic regression analysis.

Results
We enrolled 225 children, 133 (59.1%) were male and 92 (40.9%) females. Age distribution was 92 (40.8%; 95% CI 34–47%) in 12–24 months, 43 (19.1%; 95% CI 14–24%) in 25–36 months and 90 (40%; 95% CI 34–46%) were in 37–72 months age category. Majority of cases i.e., 146 (64.9%; 95% CI 59–71%) resided in Delhi and 79 (35.1%; 95% CI 29–41%) were from neighboring states. Of the 225 children, 162 (72%; 95% CI 66–78%) were completely immunized, 55 (24.4%; 95% CI 19–30%) were partially immunized and 8 (3.6%; 95% CI 1–6%) were unimmunized. For the purpose of analysis, partially and unimmunized cases were grouped together, and characteristics of completely immunized were compared to the combined group of partially and unimmunized cases.
Table 1 shows the comparison of completely immunized and partial/unimmunized groups in relation to the demographic profiles. Children who had hospital deliveries, birth order ≤ 2 and completely immunized siblings were more likely to be completely immunized (p < 0.05). Parents who had better education level were found to have better immunization status of their children (p < 0.001). However, sex, address, birth weight, socioeconomic status and distance of vaccination center were not significantly associated with complete immunization (> 0.05). As shown in Fig. 1, 1st dose of measles vaccine and 3rd doses of pentavalent vaccine (DPT + Hib + Hep B), OPV and rotavirus vaccine were most commonly missed vaccine among the partially/non-immunized children.Table 1Effect of demographic profile on immunization status of children


	Sociodemographic factor
	Completely immunized (n = 162) Number (%; 95% CI)
	Partially immunized/unimmunized (n = 63) Number (%; 95% CI)
	Reference independent variable: AORa (95% CI)b
	P value

	Sex
	Male: 0.89 (0.50–1.61)
	0.708

	 Male (n = 133)
	97 (72.9; 65–81)
	36 (27.1; 19–35)

	 Female (n = 92)
	65 (72.0; 61–80)
	28 (29.3; 20–39)

	Address
	Delhi: 0.69 (0.38–1.26)
	0.227

	 Delhi (n = 146)
	109 (74.7; 68–82)
	37 (25.3; 18–32)

	 Outside (n = 79)
	53 (67.1; 56–78)
	26 (32.9; 22–44)

	Place of delivery
	Hospital delivery: 0.31 (0.16–0.60)
	 < 0.001

	 Hospital (n = 175)
	136 (77.7; 71–84)
	39 (22.3; 16–29)

	 Home (n = 50)
	26 (52.0; 38–66)
	24 (48.0; 34–62)

	Birth order
	Birth order ≤ 2: 0.46 (0.25–0.84)
	0.011

	  ≤ 2 (n = 147)
	114 (77.6; 71–84)
	33 (22.4; 16–29)

	  > 2 (n = 78)
	48 (61.5; 50–73)
	30 (38.5; 27–50)

	Birth weight
	Birth weight ≤ 2.5 kg: 0.87 (0.48–1.56)
	0.64

	  ≤ 2.5 kg (n = 127)
	93 (73.2; 65–81)
	34 (26.8; 19–35)

	  > 2.5 kg (n = 198)
	69 (70.4; 61–80)
	69 (29.6; 20–39)

	Immunization status of siblings
	Completely immunized sibling: 0.04 (0.01–0.12)
	 < 0.01

	 Complete (n = 145)
	118 (81.4; 75–88)
	27 (18.6; 12–25)

	 Partial/unimmunized (n = 33)
	5 (15.2; 2–28)
	28 (84.6; 72–98)

	Socioeconomic status
	Upper/upper middle/lower middle: 1.14 (0.45–2.92)
	0.78

	 Upper/upper middle/lower middle (n = 23)
	16 (69.4; 49–90)
	7 (30.4; 10–51)

	 Upper lower/lower (n = 202)
	146 (72.3; 66–79)
	56 (27.7; 21–34)

	Education of father
	Illiterate: 3.30 (1.16–9.40) Primary: 2.60 (0.79–8.57) Middle/high/inter mediate: 1.05 (0.39–2.87) Graduation/professional: 0.58 (0.23–1.50)
	0.005

	 Illiterate (n = 67)
	36 (53.7; 41–66)
	31 (46.3; 34–59)

	 Primary (n = 28)
	19 (67.9; 49–86)
	9 (32.1; 14–51)

	 Middle/high/Intermediate (n = 105)
	85 (81.0; 73–89)
	20 (19.0; 11–27)

	 Graduation/professional (n = 25)
	22 (88.0; 74–100)
	3 (12.0; 2–26)

	Education of mother
	Illiterate: 6.31 (1.72–23.13) Primary: 3.47 (0.82–14.71) Middle/high/intermediate: 1.73 (0.47–6.34)
	 < 0.01

	 Graduation/professsional: 0.32 (0.09–1.10)

	 Illiterate (n = 52)
	29 (55.8; 42–70)
	23 (44.2; 30–58)

	 Primary (n = 26)
	16 (61.5; 41–82)
	10 (38.5; 18–59)

	 Middle/high/Intermediate (n = 116)
	91 (79.8; 72–87)
	23 (20.2; 13–28)

	 Graduation/professional (n = 31)
	25 (80.0; 66–95)
	6 (19.4; 5–34)


aAOR-Adjusted odds ratio
bPartially/unimmunized cases is the dependent variable
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Fig. 1Percentage of vaccine missed by partial/non-immunized children


Reasons for non-immunization and partial immunizations are shown in Table 2. Lack of knowledge and awareness (n = 36, 57.1%; 95% CI 45–70%), presence of illness in child (n = 21, 33.3%; 95% CI 21–45%) were the common reasons for partial and non-immunization. Lack of knowledge and awareness (50.9%; 95% CI 37–65%) was the most common reason for partial immunization. Other reasons were: busy schedule of parents (n = 5), went to village/hometown (n = 5), due to religious belief (n = 4), disharmony in parents/family (n = 1), fear of side effect/reaction/ pain (n = 1) and due to shifting of home (n = 1). Lack of knowledge and awareness was more common in parents with lesser level of education and in those who resided outside Delhi (p < 0.001). However, no association was found between lack of knowledge/ awareness and socio-economic status of the family (p > 0.05).Table 2Reasons for partial and non-immunization


	Reason
	Partially immunized No. of cases (n = 55) (%;95% CI)
	Unimmunized No. of cases (n = 8) (%; 95% CI)
	Total (n = 63) (%; 95% CI)

	Lack of knowledge and awareness
	28 (50.9%; 37–65)
	8 (100%)
	36 (57.1%; 45–70)

	Due to illness
	21 (38.2%; 25–51)
	0
	21 (33.3%; 21–45)

	Others
	12 (21.8%; 11–33)
	5 (62.5%; 19–100)
	17 (26.9%; 16–38)

	Delay due to covid
	11 (20%; 9–31)
	0
	11 (17.4%; 8–27)




Delay in immunization due to COVID-19 was found in 50 cases (22.2%; 95% CI 17–28%). Out of these 39 (17.3%; 95% CI 12–22%) had missed their scheduled routine immunization but received vaccination in catch-up visits and were completely immunized at the time of interview. Rest of the 11 cases remained partially immunized. No case remained completely unimmunized due to COVID-19 pandemic. Table 3 shows the reasons for delay in covid-19 pandemic. Restrictions of movement (64%; 95% CI 50–78%), fear of being exposed to COVID-19 (52%; 95% CI 38–66%) were the most common reasons for delay in immunization during COVID-19 pandemic. Others reasons for delay in covid were: non-availability of vaccine in center (n = 7), went to village/hometown due to covid pandemic (n = 5), nearby vaccination center was closed (n = 3), health workers not coming for vaccination (n = 2) and someone from the family got ill/died during covid (n = 1). As shown in Fig. 1, measles vaccine (MR-1 and MR-2) and 3rd doses of pentavalent vaccine, OPV and rotavirus vaccine were the most commonly missed/delayed vaccine due to COVID-19 pandemic (Fig. 2).Table 3Reasons for delay in immunization due to COVID-19 (n = 50)


	Reason
	No. of cases (%; 95% CI)

	Restrictions on movement
	32 (64%; 50–78)

	Fear of being exposed to covid-19
	26 (52%; 38–66)

	Reluctance to leave home
	20 (40%; 26–54)

	Transport interruptions
	16 (32%; 19–45)

	Economic hardships
	10 (20%; 9–31)

	Others
	18 (36%; 22–50)
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Fig. 2Delayed/missed vaccine due to COVID-19



Discussion
The present study assessed the impact of COVID-19 pandemic on the routine immunization. Our results suggest that COVID-19 pandemic led to delayed vaccinations and disruptions in routine immunization. In our study, 22.2% reported delay in routine immunization due to the pandemic. Our results are consistent with the previous reports. Alsuhaibani et al. reported delay in routine immunization in 24% of cases [15]. A recent study from Rajasthan also reported 31% COVID-19 related disruptions in immunization [16]. Immunization began to decline in March–April 2020 when lockdown was implemented in India. A study from India by Shet et al. reported a decline of 83.1% in vaccination in April–June 2020 and a decline of 32.6% in September 2020 [13]. Although Government of India continued all health services including immunization services during the lockdown but utilization of immunization services substantially declined. Shet et al. reported 33.4% complete or partial suspension of immunization services at various centers in India [13]. Barriers from supply chain and barriers from the caregiver’s side were responsible for decreased utilization of health care services [11]. Consistent with previous research reports, our study showed that fear of contracting COVID-19 was the most common reason among parents [15, 17, 18]. The other reasons included non-availability of vaccines and closed dispensaries/clinics. During the pandemic, many hospitals were providing COVID-19 related services exclusively. During the pandemic, parents preferred home vaccination or facilities dedicated exclusively for immunization services. Anganwadi centers (community level mother–child nutrition and welfare centers) which are alternative vaccination facilities were also closed [19]. In our study, few caregivers reported health workers were not coming for vaccination visits as the reason for delay. Health care workers faced challenges in delivering services due to fear of infection, stress, inadequate protective equipment [11]. We found that third dose of pentavalent (DPT3 + Hep B + Hib), OPV and first dose of measles were the most common among missed vaccinations. This finding is consistent with previous studies [20, 21]. In our study, vaccination administration around birth (BCG, hepatitis B) was less affected when compared to vaccination in later stage of life. A likely explanation for this finding is that these children were in health facilities and within the reach of routine health services and the subsequent visits were more affected [22]. Similar trends where administration of BCG and Hepatitis B declined less than later vaccines [12]. On the contrary, Pakistan’s Sindh province reported BCG vaccination as more disrupted than follow-up vaccines due to enrollment services getting more affected [11].
Prevalence of completely immunized children in our study was 72%, and that of partially immunized and non-immunized children were 24.4% and 3.6%, respectively. Studies from pre-COVID era has reported even lower prevalence of fully immunized children. Kumar et al. reported prevalence of fully immunized children as 17.85% [14]. Vohra et al. reported that 56.4% children aged 12–23 months were fully immunized [23]. According to National Family Health Survey (NFHS) 2015–16, 62% children aged 12–23 months were fully vaccinated, whereas NFHS 2019–21 reported 76.4% children as fully vaccinated [7, 8]. These findings show that India has been successful in increasing the immunization coverage with the help of special immunization campaigns such as Mission Indradhanush and supplementary immunization activities such as measles-rubella campaign. Most of the children who had missed vaccination due to COVID-19 pandemic, received their missed vaccination in subsequent catch-up visits.
In the pre-COVID era, the pre-existing inequalities and socio-demographic factors such as parental education, socio-economic class, birth order, religion, family structure have been the challenging factors in achieving the goal of universal immunization. We found that lack of knowledge, child’s illness, busy parents, fear of side effects, religious beliefs were the common reasons for partial and non-immunization. Similarly, Kumar et al. and Vohra et al. documented lack of knowledge, fear of side effects, child’s illness and busy parents as the most common reasons for partial or non-immunization in the pre-COVID era [14, 23]. In the present study, higher parental education, lower birth order and institutional deliveries were found to be associated better immunization status of children. Similar findings have been documented in the previous studies conducted before COVID-19 pandemic [10, 14, 23]. These preexisting challenges were compounded by the disruptions during the COVID-19 pandemic.
The sample size calculation based on 17.8% prevalence of admitted children who are completely Immunized being based on the hospital data does not reflect the true picture and is not representative of the community, this being limitation of the study. This affects generalizability of the study for community. It is noteworthy that a major proportion of the delay/non-immunization was attributed to lack of awareness only a a small chunk was contributed to reverse migration to native villages and non-accessibility of the services in their native places.

Conclusion
We conclude from our study that although disruptions in COVID-19 pandemic resulted in delay or missed vaccination during the lockdown but to some extent, immunization coverage recovered with catch-up campaigns. Further, immunization coverage more largely depends on the people’s behavior, lack of awareness and socio-demographic factors and not covid pandemic as such. In the future with possibility of similar pandemics, disruptions can be avoided with better resource management and immunization strategies. Recovery in immunization coverage can be achieved with more supplementary immunization activities and awareness campaigns.

Author contributions
AA conceptualized the study, was involved in study design, protocol submission, obtaining ethical approval, data analysis, literature search, manuscript drafting and critical analysis of manuscript. Did not receive funding. Approves of final version. NA was involved in study design, protocol submission, obtaining ethical approval, data collection and analysis, literature search, manuscript drafting and critical analysis of manuscript. Did not receive funding. Approves of final version. PA was involved in study design, protocol submission, obtaining ethical approval, data collection and analysis, literature search, manuscript drafting and critical analysis of manuscript. Did not receive funding. Approves of final version.

Funding
None.

Availability of data and materials
Data and material will be available with Dr Anju Aggarwal.

Declarations
Ethics approval and consent to participate
Ethical approval was taken from institutes ethical committee—IECHR-2023–58-1-R1.

Consent for publication
All authors give consent for publication.

Competing interests
None.


References
	1.
Ota MOC, Badur S, Romano-Mazzotti L, Friedland LR. Impact of COVID-19 pandemic on routine immunization. Ann Med. 2021;53(1):2286–97.CrossrefPubMedPubMedCentral


	2.
World Health Organization. Pulse Survey on Continuity of Essential Health Services During the Covid-19 Pandemic. 2020. https://​www.​who.​int/​publications/​i/​item/​/​WH0-2019-nCoV-EHS_​continuity-survey-2020.​1. Accessed 25 April 2023


	3.
WHO/UNICEF. Progress and Challenges with Achieving Universal Immunization Coverage. 2021 WHO/UNICEF Estimates of National Immunization Coverage (WUENIC). https://​data.​unicef.​org/​topic/​child-health/​immunization/​. Accessed 25 April 2023


	4.
UNICEF. The State of The World’s Children 2023. For Every Child, Vaccination.. https://​www.​unicef.​org/​reports/​state-worlds-children-2023#Reportarea. Accessed 26 April 2023


	5.
World Health Organization. Immunization Analysis and Insights. https://​www.​who.​int/​teams/​immunization-vaccines-and-biologicals/​immunization-analysis-and-insights/​surveillance/​monitoring/​provisional-monthly-measles-and-rubella-data. Accessed 26 April 2023


	6.
World Health Organization. State of Inequality: Childhood Immunization. 2016. https://​www.​who.​int/​docs/​default-source/​gho-documents/​health-equity/​16-dec-final-for-web-16147-state-of-inequality-in-childhood-immunization.​pdf?​Sfvrsn=​ac6c954c_​2. Accessed 26 April 2023


	7.
National Family Health Survey, India. http://​rchiips.​org/​nfhs/​NFHS-4Reports/​India.​pdf. Accessed 01 May 2023


	8.
National Family Health Survey, India. http://​rchiips.​org/​nfhs/​NFHS-5_​FCTS/​India.​pdf. Accessed 01 May 2023


	9.
Srivastava S, Fledderjohann J, Upadhyay AK. Explaining socioeconomic inequalities in immunization coverage in India: new insights from the fourth national family health survey (2015–2016). BMC Pediatr. 2020;20:295.CrossrefPubMedPubMedCentral


	10.
Malkar VR, Khadilakar H, Lakde RN, Joge US, Choudhari SG. Assessment of sociodemographic factors affecting immunization status of children in age group of 12–23 months in a rural area. Indian Med Gazette. May 2013;164–169.


	11.
Chandir S, Siddiqi D, Mehmood M, Setayesh H, et al. Impact of COVID-19 pandmic response on uptake of routine immunizations in Sindh, Pakistan: an analysis of provincial electronic immunization registry data. Vaccine. 2020;38(45):7146–55.CrossrefPubMedPubMedCentral


	12.
Chakrabarti A, Bair EF, Thirumurthy H. Routine child immunizations in India during the COVID-19 pandemic. SSM Popul Health. 2023;22:101383.CrossrefPubMedPubMedCentral


	13.
Shet A, Dhaliwal B, Banerjee P, et al. COVID-19-related disruptions to routine vaccination services in India: a survey of paediatric providers. BMJ Paediatr Open. 2021;5:e001060.CrossrefPubMed


	14.
Kumar D, Aggarwal A, Gomber S. Immunization status of children admitted to a tertiary-care hospital of North India: reasons for partial immunization or non-immunization. J Health Popul Nutr. 2010;28(3):300–4.PubMedPubMedCentral


	15.
Alsuhaibani M, Alaqeel A. Impact of the COVID-19 pandemic on routine childhood immunization in Saudi Arabia. Vaccines. 2020;8:581.CrossrefPubMedPubMedCentral


	16.
Jain R, Chopra A, Falezan C, Patel M, Dupas P. COVID-19 related immunization disruptions in Rajasthan, India: a retrospective observational study. Vaccine. 2021;39(31):4343–50.CrossrefPubMedPubMedCentral


	17.
Gupta R, Mahajan S, Gupta SG. A study to assess the impact of lockdown on vaccination among people visiting for routine immunization of children to Urban Training Health Centre. Natl J Physiol Pharm Pharmacol. 2021;11(12):1322–6.


	18.
Spencer N, Markham W, Johnson S, Arpin E, Nathawad R, Gunnlaugsson G, Homaira N, Rubio MLM, Trujillo CJ. The impact of COVID-19 pandemic on inequity in routine childhood vaccination coverage: a systematic review. Vaccine. 2020;10:1013.Crossref


	19.
Raut A, Huy NT. Impediments to child education, health and development during the COVID-19 pandemic in India. Lancet Reg Health Southeast Asia. 2022;1:100005. https://​doi.​org/​10.​1016/​j.​lansea.​2022.​04.​001.CrossrefPubMedPubMedCentral


	20.
Summan A, Nandi A, Shet A, Laxminarayan R. The effect of the COVID-19 pandemic on routine childhood immunization coverage and timeliness in India: retrospective analysis of the National Family Survey of 2019–2021 data. Lancet Reg Health Southeast Asia. 2023;8:100099.CrossrefPubMed


	21.
Khan A, Chakravarty A, Mahapatra J. Impact of COVID-19 pandemic on childhood immunization in a tertiary health-care center. Indian J Commun Med. 2021;46:520–3.


	22.
Bharadwaj J, Sharma SK, Darbari A, Patil P. Immunization and vaccination of children during current COVID-19 pandemic: impact and recommendation guidelines for India. J Fam Med Primary Care. 2020;9(10):5411–2.Crossref


	23.
Vohra R, Vohra A, Bharadwaj P, Srivastava JP, Gupta P. Reasons for failure of immunization: a cross-sectional study among 12–23-month-old children of Lucknow, India. Adv Biomed Res. 2013;2:71.CrossrefPubMedPubMedCentral




Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/41043_2023_494_Fig2_HTML.png
S I N
©0
¢ I TN
wn
& M P ooy
m I rie AdO
M [ ENEUEN
% M puc ooy
m I puzAdO
m I puzewad
S [ st ey
S I sTAdO
mM . 1ST elUad
S Il 909
X X ¥ ® ¥ X ¥ ¥ ® v
& 8 R 8 B8 8 &8 & & °

6T-AIAOD 01 3Np BUIIJBA Passiw/pake|ap %





OEBPS/navigation.xhtml

    
      Contents


      
        		Effect of Covid pandemic on immunization status of children in tertiary care Hospital of North India: reason for partial and non-immunization a cross-sectional study


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/41043_2023_494_Fig1_HTML.png
% of vaccine missed

30.00% 28%

25.00%

20.00%

15.00%

10.22% 10.22% 10.22%
10.00% 8.44% 8.44% 8.44%
5.30% 5.30% 5.30%
5.00% 3.50%
0.00% I
—

BCG

o
=

Penta 1st -
orv 1st [N
Rota 1st -
renta 2nd [N
orvand [
rRota 2nd [
renta 3rd [N
orvird D
rRota 3rd [





OEBPS/css/sidebar.gif





