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a b s t r a c t 

Background: Data on COVID-19-induced disruption to routine vaccinations in the South-East Asia and 

Western Pacific regions (SEAR/WPR) have been sparse. This study aimed to quantify the impact of COVID- 

19 on routine vaccinations by country, antigen, and sector (public or private), up to 1 June 2020, and to 

identify the reasons for disruption and possible solutions. 

Methods: Sanofi Pasteur teams from 19 countries in SEAR/WPR completed a structured questionnaire 

reporting on COVID-19 disruptions for 13–19 routinely delivered antigens per country, based on sales 

data, government reports, and regular physician interactions. Data were analysed descriptively, disruption 

causes ranked, and solutions evaluated using a modified public health best practices framework. 

Findings: 95% (18/19) of countries reported vaccination disruption. When stratified by country, a median 

of 91% (interquartile range 77–94) of antigens were impacted. Infancy and school-entry age vaccinations 

were most impacted. Both public and private sector healthcare providers experienced disruptions. Vac- 

cination rates had not recovered for 39% of impacted antigens by 1 June 2020. Fear of infection, move- 

ment/travel restrictions, and limited healthcare access were the highest-ranked reasons for disruption. 

Highest-scoring solutions were separating vaccination groups from unwell patients, non-traditional vac- 

cination venues, virtual engagement, and social media campaigns. Many of these solutions were under- 

utilised. 

Interpretation: COVID-19-induced disruption of routine vaccination was more widespread than previously 

reported. Adaptable solutions were identified which could be implemented in SEAR/WPR and elsewhere. 
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Research in Context 

Evidence before this study 
Prior to conducting our study, we monitored journals in 

the fields of vaccines, infectious diseases, and childhood dis- 
eases. We also sought information from publications by and 

the websites of relevant bodies and networks including the 
World Health Organization, the Vaccine Alliance (Gavi), the 
US Centers for Disease Control, and the IMmunising PRegnant 
women and Infants NeTwork (IMPRINT). One systematic re- 
view has been published on this topic, but for Asia and the 
Pacific the review only reported publications from Pakistan. 
Data on COVID-19-induced disruption to routine vaccinations 
were sparse, particularly in terms of coverage for the South- 
East Asia and Western Pacific regions (SEAR/WPR), and did 

not explore impact by age, sub-national disruption, or sector. 

Added value of this study 
This study provides the first assessment of the im- 

pact of the COVID-19 pandemic on routine vaccinations in 

SEAR/WPR by country, antigen, and healthcare sector. The 
results showed that COVID-19-induced disruption of routine 
vaccination was more widespread than previously reported. 
Vaccinations of infants and school-entry age children were 
most disrupted; within-country differences were evident; and 

both public and private sector delivery was disrupted. The 
study also identifies and ranks the reasons for disruptions in 

order to understand the situation better, and provides a list 
of solutions designed and implemented by countries to over- 
come these barriers to immunisation. Overarching themes as- 
sessed using a public health best practices framework uncov- 
ered several high-scoring solutions that were reported to be 
used in only a few countries in the region. 

Implications of all the available evidence 
The study has provided valuable data on the extent of 

disruption by country, antigen, age and sector, thus substan- 
tively contributing to an important evidence gap in the litera- 
ture concerning COVID-19-induced disruptions to vaccination 

in SEAR/WPR. The results show that urgent action is needed 

both by governments and by private healthcare providers to 
improve vaccination coverage rates in order to prevent fu- 
ture increases in vaccine-preventable diseases. To aid such 

action, reasons for the disruptions were identified, and the 
solutions presented could be implemented in SEAR/WPR and 

beyond to minimise disruptions during future waves of the 
pandemic. The demonstration that both public and private 
sector providers were impacted highlights the need for pri- 
vate sector providers to be included in effort s to minimise 
disruption. The limited availability and quality of data on vac- 
cine coverage rates points to the need for more robust and 

real-time reporting of this parameter across the different im- 
munisation cohorts. The evidence on variations in impact by 
age, national income category, and within countries provides 
pointers for targeted action. 

. Introduction 

The COVID-19 pandemic has been unprecedented in its scale 

nd impact and has necessitated measures such as regional or 
2 
ders need to act urgently to improve coverage rates and plan for future

d a resurgence of vaccine-preventable diseases. 

© 2021 The Author(s). Published by Elsevier Ltd. 

icle under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ )

ountry-wide lockdowns, travel restrictions, and social distanc- 

ng [ 1 , 2 ]. Even where these restrictions have successfully reduced 

ransmission, further waves of COVID-19 may require their reim- 

osition. However, these measures have led to unintended health 

onsequences, including disruption of routine immunisation ser- 

ices [ 3 , 4 ]. 

Timely vaccination is widely accepted as a highly successful 

ublic health intervention. In the South-East Asia region (SEAR), 

or example, immunisation has eliminated transmission of wild po- 

io and maternal and neonatal tetanus, and has dramatically re- 

uced the prevalence of measles, Japanese encephalitis, and hep- 

titis B (HepB) [5] . Disruption to access to vaccines has the poten- 

ial for serious public health impact [6] . Given that routine immu- 

isation against infectious diseases is a core health service, there 

s a clear need to understand disruptions due to COVID-19 and 

o find the right balance between vaccinating children with life- 

aving vaccines, while also protecting against COVID-19 [7] . Some 

nformation on disruptions and the reasons for disruptions is avail- 

ble at the global level. The World Health Organization (WHO) and 

avi (the Vaccine Alliance) reported on disruption in Gavi-eligible 

ountries as of 16 June 2020 [3] , and the WHO has carried out 

hree pulse surveys (i.e. rapid surveys not replacing regular sched- 

led surveillance) [8–10] . The first reported that 64% of 107 coun- 

ries globally reported vaccination disruption at 29 April 2020 [8] . 

owever, few SEAR/Western Pacific Region (WPR) countries partic- 

pated in these surveys, which focused mostly on public sector re- 

orting. The second WHO survey reported that, as of 5 June 2020, 

5% of 11 surveyed countries in SEAR/WPR reported disruption to 

acility-based vaccination services and 45% to outreach vaccination 

ampaigns [9] . The IMmunising PRegnant women and Infants NeT- 

ork (IMPRINT) surveyed healthcare professionals in 18 countries 

n April 2020, but included only two countries from SEAR/WPR (In- 

ia and Nepal) [11] . 

Published articles describe the suspension of routine vaccina- 

ion services at the global level [12] , and a resultant resurgence 

n preventable diseases [ 13 , 14 ]. However, there are very few pub- 

ished data exploring the effects of COVID-19 on vaccination de- 

ivery specifically in SEAR/WPR, aside from brief mentions of indi- 

idual countries. In a systematic review of the impact of COVID-19 

n immunisation programmes globally [15] , the only Asian or Pa- 

ific country with publications identified was Pakistan, which ex- 

erienced reductions in routine vaccinations in 2020, particularly 

uring lockdown periods [ 16 , 17 ]. For example, 40 million children 

n Pakistan missed their polio vaccination between April and June 

020, when all mass vaccination programs were suspended in the 

ountry [14] , and GAVI data indicated a reduction in March/April 

or diphtheria-tetanus-pertussis vaccine (DTP) coverage of 49%, 26% 

or oral polio vaccine (OPV), 23% for measles and 22% for bacille 

almette-Guérin (BCG) [18] . A study in the Sindh region found a 

2.5% decline in the average daily number of childhood vaccina- 

ions during lockdown, of which BCG was the most impacted, and 

ural areas, urban slums and polio-endemic areas were most af- 

ected [19] . Similarly, in Karachi a 53% drop in daily immunisa- 

ions for 0-23 month-olds was observed during lockdown, and dis- 

uptions continued beyond lockdown with 27% reduction still in 

he two months after lockdown [17] . The authors of the system- 

tic review noted that there are very few studies on the impact of 

http://creativecommons.org/licenses/by/4.0/


R.C. Harris, Y. Chen, P. Côte et al. The Lancet Regional Health - Western Pacific 10 (2021) 100140 

C

t

a

A

a

r

p

r

d

p

a

[

t

j

b

o

c

s

2

2

S

2

p

2

m

f

f

d

a

c

(

t

p

M

b

t

c

S

T

i

b

S

i

D

s

2

a

i

r

e

r

m

a

fi

c

1

t

r

d

v

a

‘

p

n

t

(

s

(

a

F

t

a

v

l

r

c

m

h

t

a

p

t

p

2

p

t

i

T

a

p

a

(

t

a

s

i

t

m

d

w

w

w

2

n

r

w

a

3

[

2

s

OVID-19 on immunisation coverage, or on barriers to immunisa- 

ion from the users’ or providers’ perspective [15] . Thus, we need 

 better understanding of disruptions to routine immunisation in 

sia and the Pacific – including that provided by both the public 

nd private sectors, given that private providers play an important 

ole in healthcare delivery in this region [20] . 

Quantification of the problem is the first step, but most im- 

ortant for public health is understanding the root causes of dis- 

uptions and identifying potential solutions. Solutions published to 

ate have focused primarily on health service management of the 

andemic itself, for example [21] , with few published solutions 

imed specifically at minimising disruption of routine vaccination 

11] . The current study was designed and conducted by Sanofi Pas- 

eur’s Epidemiology and Medical Affairs teams, with a primary ob- 

ective to quantify the impact of COVID-19 on routine vaccinations 

y country and by antigen in SEAR/WPR, and to identify the causes 

f disruptions and possible solutions. The overall aim was to help 

ountries minimise COVID-related disruptions to routine immuni- 

ation during future waves of the pandemic. 

. Methods 

.1. Study design 

A cross-sectional structured questionnaire was completed by 

anofi Pasteur country teams in the SEAR/WPR region between 

4 June and 10 July 2020 (Supplementary Table 1), covering the 

eriod from the start of the pandemic (generally February/March 

020) up to 1 June 2020. Questionnaires were sent to the country 

edical head, and were completed with support from colleagues 

rom medical affairs, epidemiology, market access, sales, public af- 

airs, and any other relevant functions as needed. 

Geographical entities with their own independent public health 

ecision-making bodies participated separately and are referred to 

s ‘countries’ for the purpose of this study. The 19 participating 

ountries (Supplementary Figure 1) were classified by World Bank 

WB) income status [22] , as follows: eight high-income (HI) (Aus- 

ralia, Brunei, Hong Kong, Japan, New Zealand, South Korea, Singa- 

ore, Taiwan); four upper-middle-income (UMI) (China, Indonesia, 

alaysia, Thailand); and seven lower-middle-income (LMI) (Cam- 

odia, India, Myanmar, Nepal, Pakistan, Philippines, Vietnam) coun- 

ries. 

The 19 countries in our study represented 19/41 (46%) of 

ountries in the covered regions. The denominator consists of 38 

EAR/WPR countries as listed by WHO [23] , plus Hong Kong and 

aiwan (counted in our study as countries) and Pakistan (included 

n our study). Importantly, our study covered a population of 3.9 

illion, representing 94% of the total population of 4.2 billion in 

EAR/WPR plus Pakistan [24] . 

As the study did not gather patient or individual level data or 

nvolve any interventions, formal ethical approval was not sought. 

ata were mostly open source or company data, and informed con- 

ent was sought from those filling in the survey. 

.2. Survey description 

The questionnaire was piloted by the medical teams in India 

nd Singapore to streamline questions and ensure consistency in 

nterpretation. The final questionnaire comprised four sections: 1) 

outine immunisation impacted by COVID-19; 2) vaccination cov- 

rage rates (VCRs); 3) reasons for disruption; and 4) measures to 

educe disruption. Responses were based upon sales data, govern- 

ent reports and public health institution websites, press releases, 

nd regular physician interactions. Routine vaccinations were de- 

ned as those recommended by WHO, as adopted in the given 

ountries. Seventeen antigens were listed (Supplementary Table 
3 
) and respondents could include additional country-specific, rou- 

inely delivered antigens. For combination vaccines, respondents 

eplied for each antigen contained in the vaccine. ‘Impacted’ was 

efined as a change in the number of people receiving a given 

accine during COVID-19, and responses were stratified by antigen 

nd age group. For each antigen respondents could choose between 

impacted’, ‘not impacted’, ‘information not available’, and ‘not ap- 

licable’. ‘Disruption’ was defined as a reduction of any size in the 

umber of people receiving the vaccine. 

Age groups were adapted from the US Centers for Disease Con- 

rol and Prevention’s categorisation [25] . These were: early infancy 

0–8 weeks), infants and toddlers (9 weeks to 23 months; sub- 

equently referred to as ‘infancy’), preschool and school-entry age 

2–6 years; subsequently referred to as ‘school-entry age’), children 

nd adolescents (7–17 years), and adults and elderly ( ≥18 years). 

or each antigen, respondents replied separately by age group, so 

hat estimates could be based on age-specific responses. 

Respondents were asked to report any local geographical vari- 

tions in impact on antigens and in the effect on public and pri- 

ate vaccination delivery, the VCR before COVID-19 disruptions, the 

owest VCR during COVID-19 up to 1 June, and whether VCR had 

eturned to pre-COVID-19 levels as of 1 June 2020. VCR data were 

lassified as ‘reported’, based on publicly available data, or ‘esti- 

ated’, based on sales data, press releases and/or interactions with 

ealthcare providers (HCPs). VCR data were reported as point-in- 

ime estimates and were not annualised. Respondents were also 

sked to identify and rank reasons for disruption (listed in Sup- 

lementary Table 1 and Fig. 4 ), and to share measures undertaken 

o minimise vaccination disruption by three main sectors (public, 

rivate healthcare providers, and vaccine companies). 

.3. Data analysis 

Descriptive statistical methods were used to analyse the im- 

act on immunisation, with median and interquartile ranges es- 

imated for the proportions and numbers of antigens or countries 

mpacted, including stratification by age and WB income stratum. 

he denominator for calculating percentages was the number of 

ntigens for which countries provided any answer except ‘not ap- 

licable’. Significance tests were conducted for differences between 

ge groups and WB country income levels using Kruskall–Wallis 

K–W), with post-hoc comparisons between groups performed by 

he Dunn test with Bonferroni correction. Where data were avail- 

ble, the proportion of antigens impacted in the public and private 

ectors were estimated. 

Reasons for disruption were ranked by weighted average rank- 

ng, in which the top-ranked reason was assigned a weight of 9, 

he second-ranked 8, etc., and ‘not applicable’ 0. 

Solutions to reduce disruptions were categorised and sum- 

arised narratively. Thematic analysis of the solutions by three in- 

ependent reviewers identified nine common themes. Each theme 

as evaluated using an adapted Ng and de Colombani frame- 

ork [26] for assessing best practices in public health. Each theme 

as scored independently by five reviewers (Supplementary Table 

), with a maximum score of 15 representing best practice. The 

umber of countries already implementing relevant measures was 

ecorded by theme. 

Data cleaning and analysis for the impact on immunisation 

ere conducted in R (version 3.6.3) and reasons for disruption 

nd solutions were analysed in Excel (Microsoft Corporation, Office 

65 Pro Plus). Results are reported as median (interquartile range 

IQR]) unless otherwise specified. 

.4. Role of the funding source 

This study was funded by Sanofi Pasteur. Employees of the 

ponsor designed the study; were involved in the collection, anal- 
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sis, and interpretation of data; wrote the outline and reviewed 

rafts; and were involved in the decision to submit the paper for 

ublication. 

. Results 

Countries reported on the impact of COVID-19 disruptions for 

etween 13 and 19 antigens, across up to five age groups, as rele- 

ant per antigen. Antigens were routinely delivered in 2-19 coun- 

ries, with ten of the antigens routinely delivered in all 19 partic- 

pating countries. The antigens reported as routinely delivered by 

ach country are listed in Supplementary Table 3. Eighteen (95%) of 

he 19 participating countries reported disruption to routine vac- 

ination with at least one antigen. In total, when antigens were 

ounted individually for each age group and each country, 665 

ere reported as disrupted across the 19 countries and five age 

roups. 

.1. Percentage and number of antigens impacted by country 

A median of 91% (IQR 77–94%, range 7–100%) of antigens were 

mpacted by country ( Fig. 1 ), which is equivalent to a median of 15

ntigens (IQR 11–16) disrupted per country (Supplementary Figure 

). Except for Australia and South Korea, all countries had at least 

alf of their recommended antigens impacted. 

When stratified by both age and country, disruptions to anti- 

ens occurred as follows, shown as median (IQR): early infancy 

8% (0–90%); infancy 93% (80–100%); school-entry age 93% (61–

00%); children and adolescents 87% (40–100%); and adults/elderly 

8% (6–100%). Noting that a greater number of antigens are typi- 

ally delivered in early infancy and infancy compared with other 

ge groups, this was equivalent to six (0–9), 13 (11–14), seven 

2–11), four (2–8), and four (1–10) antigens impacted in each age 

roup, respectively ( Fig. 2 ). 

A significant difference was observed between age groups for 

oth number and percentage of antigens impacted (K–W p -value 

 0 • 05), with subsequent Dunn with Bonferroni correction signifi- 

ant (adjusted p -value < 0 • 05) for infancy versus adult/elderly vac- 
ination. (

ig. 1. Proportion of antigens impacted by country. 

he denominator was defined as number of antigens for whom countries answered anyth

 Section 3.1 ). 

U, Australia; BN, Brunei; CN, China; HK, Hong Kong; ID, Indonesia; IN, India; JP, Japan; K

ealand; PH, Philippines; PK, Pakistan; SG, Singapore; TH, Thailand; TW, Taiwan; VN, Viet

4 
The proportion of antigens impacted by WB income level was 

3% (13–89%) in HI countries, 94% (81–94%) in UMI countries, and 

4% (88–95%) in LMI countries, equivalent to ten (2–14), 15 (13–

5) and 16 (14–17) antigens impacted, respectively. A significant 

ifference was observed by country income level (K–W p < 0 • 05), 

ith Dunn test significant for HI versus LMI countries. 

.2. Countries with disruptions by antigen 

The proportion of countries experiencing disruption is shown 

y antigen in Fig. 3 . With this stratification by antigen, for any 

iven antigen a median of 84% (IQR 72–89%) of countries were 

mpacted, equivalent to a median of 13 (IQR 4–17) countries. 

his varied by country income level: 46% (37–50%) in HI coun- 

ries, 88% (66–100%) in UMI countries, and 100% (IQR 89–100%) 

n LMI countries, with a significant difference between income 

evels (K–W < 0 • 05, all Dunn tests < 0 • 05). Vaccinations with all

ntigens except bacillus Calmette-Guérin (BCG) were disrupted in 

t least half of the countries routinely delivering the relevant 

accines. 

Diphtheria, tetanus, pertussis, measles, and rubella vaccines, as 

ell as inactivated polio vaccine (IPV), were impacted in 17 coun- 

ries. HepB (birth and primary), mumps, and pneumococcal vac- 

ines were impacted in 16 countries, and meningococcal A (ei- 

her the single monovalent Men A or the MenACWY vaccine) in 13 

ountries. Oral polio vaccine (OPV), hepatitis A, typhoid, and vari- 

ella vaccines were impacted in all countries that routinely deliver 

hem, which is 12 countries for OPV and three to four countries for 

he others. BCG was the least affected antigen, with disruption re- 

orted by only four out of 17 countries that routinely deliver BCG. 

he next two least affected antigens were rabies and meningococ- 

al B. The total population size of impacted countries is shown by 

ntigen in Supplementary Fig. 3. 

When stratified by age groups, the median number of countries 

ffected per antigen was seven for early infancy, 11 for infancy, 

ight for school-entry-age, four for child/adolescent and three for 

dult/elderly vaccination. There was a significant difference by age 

K–W < 0 • 05), with the number of countries disrupted significantly 
ing except ‘not applicable’. Median and IQR values overall are presented in the text 

H, Cambodia; KR, South Korea; MM, Myanmar; MY, Malaysia; NP, Nepal; NZ, New 

nam. 
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Fig. 2. Number of antigens impacted by country and by age 

Median and IQR values overall are presented in the text ( Section 3.1 ). 

AU, Australia; BN, Brunei; CN, China; HK, Hong Kong; ID, Indonesia; IN, India; JP, Japan; KH, Cambodia; KR, South Korea; MM, Myanmar; MY, Malaysia; NP, Nepal; NZ, New 

Zealand; PH, Philippines; PK, Pakistan; SG, Singapore; TH, Thailand; TW, Taiwan; VN, Vietnam. 

Fig. 3. Proportion of countries impacted by antigen 

Median and IQR values overall are presented in the text ( Section 3.2 ). 

BCG, bacillus Calmette-Guérin; HiB, Haemophilus influenzae B; HPV, human papilloma virus; IPV, inactivated polio vaccine; OPV, oral polio vaccine. ∗denotes antigens poten- 

tially within combination vaccines. 
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ifferent in the infant age group compared with each of the other 

ge groups (Dunn-adjusted p < 0 • 05). 

.3. Public and private healthcare settings, and geographical 

eterogeneity 

Among all the disrupted antigens counted individually by age 

roup and country and with data available ( N = 597), 79% were 

isrupted in the public sector, 83% in the private sector, and 63% 

n both sectors (Supplementary Fig. 4). 

Where both public and private sectors were reported as im- 

acted ( N = 374), 87% of the antigens impacted were estimated 
5 
s majority (i.e. > 50%) public sector delivery/market share. Where 

nly the private sector was reported as impacted ( N = 123), 91% 

f the antigens impacted were estimated as majority private sector 

elivery/market share. Where only the public sector was reported 

s impacted ( N = 100), all of the antigens impacted were estimated 

s majority public sector delivery/market share. 

Seven countries reported within-country geographical differ- 

nces in disruptions. Socio-economic and geographical disparities 

ccounted for the differences in four countries (e.g., differences 

ere seen in Maori populations in New Zealand, minority and low- 

ncome populations in Vietnam, and rural populations in Myanmar, 

ietnam, and Cambodia). Heterogeneity in COVID-19 burden and 
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Fig. 4. Weighted average rank of reasons for disruption 

Score of nine is highest-ranked reason for disruption, zero represents not stated as a reason. 

HCP, healthcare provider. 

Table 1 

Reduction in vaccine coverage rates (VCR) for selected antigens representing highly 

outbreak-prone diseases. 

Antigen 

Absolute 

percentage 

reduction in VCR: 

median % (IQR) 

DTP, Infancy, n = 6 42 a (12–79) 

OPV, Infancy, n = 3 79 (42–79) 

School-entry age, n = 1 4 

IPV, School-entry age, n = 2 29 (4–53) 

Measles, School-entry age, n = 4 9 (3–31) 

a 70% when weighted by birth cohort size. 

DTP, diphtheria, tetanus and pertussis; IPV, inactivated polio vaccine; IQR, interquar- 

tile range; n, number of countries responding; OPV, oral polio vaccine. 
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easures, such as regional lockdowns or high transmission areas, 

ccounted for the differences in China, India, and Thailand. 

.4. Vaccination coverage rate 

Changes in VCR were reported in eight countries; four (Aus- 

ralia, Korea, Thailand, Taiwan) [27–30] used publicly reported data 

nd four (China, India, Hong Kong, Myanmar) reported estimates 

ased on sales data, clinician interactions, or press releases. The 

edian absolute VCR reduction was estimated as 6% (IQR 3–7%) 

ased upon reported data alone, and 18% (6–79%) when estimates 

ere included. 

The absolute reduction in VCRs for four antigens is shown in 

able 1 . DTP and OPV in infancy were particularly affected, though 

ata were only available for a limited number of countries. 

Australia reported a 17% absolute increase in VCR for influenza 

adults/elderly), and South Korea reported a 1% increase in VCR for 

epB and BCG (early infancy), and measles and pneumococcus (in- 

ancy). 

.5. Return to pre-COVID-19 level 

Of all antigens by age group and country reported as impacted, 

nly 29% had returned to pre-COVID-19 coverage by 1 June 2020; 
6 
9% remained impacted, and for 32% the situation was unknown. 

TP, HepB, MenACWY, pneumococcal and polio (both OPV and IPV) 

accinations were reported as the highest number not yet recov- 

red on 1 June 2020. 

.6. Reasons for disruption 

The highest-ranked reasons for disruption were fear of infec- 

ion, movement/travel restrictions, and limited healthcare access 

 Fig. 4 ). These were also the most frequently cited reasons, re- 

orted by 100%, 88%, and 76% of countries, respectively. Supply- 

hain disruption and affordability issues were the two lowest- 

anked causes. 

.7. Solutions 

Nine major themes were identified, initiated by four sectors 

government, medical societies, HCPs, and/or industry) and target- 

ng two main stakeholders (HCPs and the general public) ( Table 2 ). 

The best practice scores for each theme ranged from 5/15 to 

3/15. Examples of real-world implementation of practices within 

hemes were reported in between 1/19 (rarest) to 17/19 (widely 

sed) countries. The highest best practice scoring theme was sepa- 

ation of healthy vaccination groups from unwell patients, followed 

y non-traditional vaccination venues, social media campaigns and 

irtual engagements ( Table 2 ). However, only one high-scoring so- 

ution – virtual engagement – was reported to be commonly used 

y the participating countries ( Table 2 ). 

Examples of applications of some of the solutions are shown 

n Table 3 . Several countries leveraged social media and mass me- 

ia to communicate to otherwise difficult-to-reach patients. India, 

ingapore, and Thailand described how they had separated healthy 

roups from the rest at the time of immunisation, generally by 

roviding dedicated spaces or times. Several countries reported 

he use of non-traditional or separate vaccination venues, such as 

rive-through or home vaccination, offered primarily by the private 

ector. 
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Table 2 

Solutions reported by the countries, including the best practice score as assessed using a modified Ng and de Colombani’s framework [26] , number of countries 

providing examples of real-world implementation, and implicated providers and stakeholders. 

# Themes Best practice score a 
Number of countries reporting 

examples of use 

Sectors which are 

implementing the solution 

Target stakeholders for 

solution 

1 Separating the healthy 

group from the rest at 

the time of 

immunisation 

13 3 HCPs HCPs, Public 

2 Non-traditional or 

separate vaccination 

venues 

12 5 HCPs HCPs, Public 

3 Virtual engagement 

with stakeholders 

12 17 All HCPs, Public 

4 Social media 

campaigns to general 

public 

12 4 All Public 

5 Guidelines on 

immunisation 

11 9 Govt HCPs, Public 

6 Immunisation 

recommendations 

published 

8 5 Med societies HCPs 

7 Categorising 

immunisation as 

essential vs 

non-essential medical 

service 

7 1 Govt HCPs 

8 Securing supply chain 

by industry 

6 1 Industry HCPs 

9 Government’s 

transparency on 

communicating 

immunisation/VCR 

details 

5 2 Govt HCPs, Public 

a Assessed using a modified Ng and de Colombani’s framework; see Supplementary Table 2Govt, government; HCPs, healthcare providers; med, medical. 

Table 3 

Examples of solutions implemented to minimise disruption of immunisation. 

Country Action taken 

Virtual engagement with stakeholders by industry, government, and/or medical societies 

Many • Virtual communications (webinars, conferences, meetings, emails) to HCPs 

from industry 

Many • Awareness campaigns on the importance of immunisation, immunisation 

guidelines during the pandemic, and the effects of delayed vaccination via 

digital and mass media channels (TV, radio, webinars, TV advertisements, 

etc) by governments to the public and HCPs 

Separating the healthy group from the rest at the time of immunisation 

India • Hospitals created a dedicated immunisation space away from unwell 

patients 

Singapore • Private health clinics and hospitals dedicated clinic hours/sessions solely 

for immunisation 

• In private health clinics and hospitals some paediatricians delayed 

childhood vaccinations within the permissible time interval to ensure 

parents would be comfortable in bringing their children to receive their 

subsequent shots 

Thailand • Well baby and well adult clinics were created in hospitals 

• An appointment system was initiated to separate the sick from the well 

• Requirement to call for appointment before vaccination 

Use of non-traditional or separate vaccination venues 

Hong Kong • Some clinics offered a home vaccination service, and suggested patients 

group together for this in order to lower the cost 

Malaysia • Private GPs and paediatricians implemented drive-through vaccinations at 

their practices 

• Some also implemented home vaccination 

Myanmar • The private sector started home vaccination services 

Philippines • Government healthcare workers went house-to-house for vaccination in 

areas permitted or not under lockdown 

• The private sector offered drive-through and home vaccination 

Thailand • Private hospitals provided drive-through vaccination 

• Immunisation services were provided at home 

• Vaccine Safe Zone project was initiated by Sanofi Pasteur after Thai 

government declared State of Emergency 

GP, general practitioner; HCP, healthcare provider. 

7 



R.C. Harris, Y. Chen, P. Côte et al. The Lancet Regional Health - Western Pacific 10 (2021) 100140 

4

v

b

a

e

a

s

r

s

b

d

m

t

b  

a

p

v

i

s

b

t

f

r

d

c  

s

S

s

f

g

m

p

t

g

p

i

t

i

t

f

d

a

t

I

W

o

t

b

t

m

w

s

c

p

i

g

t

s

r

o

a

p

l

c

p

t

p

t

b

i

d

s

r

(  

I

c

c

l

d

2

q

p

p

m

c

[

r

i

I

r

d

[

s

s

m

g

t

t

p

t

g

–

a

d

a

m

p

b

s

i

u

n

v

n

t

t

p

. Discussion 

In this study, 95% of participating SEAR/WPR countries reported 

accination disruption. A median of 91% of antigens were impacted 

y country. Infant and school-age vaccinations were most affected, 

nd both public and private sector healthcare providers experi- 

nced disruptions. Coverage had not recovered for 39% of impacted 

ntigens by 1 June 2020. Fear of infection, movement/travel re- 

trictions and limited healthcare access were the highest-ranked 

easons for disruption. Assessment of solutions identified several 

olutions scoring highly for best practice but reported to be used 

y only a few countries, which could potentially be adapted and 

eployed elsewhere. 

Our findings suggest that disruptions to routine vaccination are 

ore widespread in SEAR/WPR (95% of 19 participating countries) 

han the 45–55% reported for the region in 11 countries surveyed 

y WHO in June 2020 [9] . A third WHO survey up to July 2020

sked respondents from 91 countries in five WHO regions to re- 

ort disruptions to immunisation services as none, partial or se- 

ere. Disruptions were reported to outreach immunisation services 

n 70% of countries (severe disruption in 18%) and facility-based 

ervices in 61% (severe disruption in 10%) [10] . These data included 

ut were not limited to SEAR/WPR. 

The first WHO pulse survey reported on the number of coun- 

ries in SEAR/WPR affected for routine immunisation by antigen as 

ollows: eight countries with measles-mumps-rubella (MMR) dis- 

uption, seven OPV, one IPV and tetanus, and no MenA or typhoid 

isruptions at 29 April 2020, with MMR disruptions revised to four 

ountries in the June 2020 pulse survey [ 8 , 9 ]. In contrast, our re-

ults indicated that MMR was disrupted in 16 countries in the 

EAR/WPR region, IPV and tetanus in 17, OPV in 12, MenA (either 

ingle or ACWY vaccine) in 13, and typhoid in three. Overall, we 

ound that a median of 84% of countries were impacted for any 

iven antigen. This is the first report to assess disruption of com- 

only used antigens in SEAR/WPR. We found that most partici- 

ating countries reported disruption in most antigens, highlighting 

he need for action. 

Disruption was highest in the infant and school-entry age 

roups, both in terms of numbers and proportion of antigens im- 

acted. Given the large number of vaccines recommended in early 

nfancy, substantial disruption may also have been expected in 

his group; this was not observed, likely due to many births tak- 

ng place in health facilities, thus maintaining access to vaccina- 

ion. These results suggest that subsequent follow-up visits for in- 

ant and childhood vaccination pose a challenge, leading to missed 

oses. Solutions that can improve coverage in these two age groups 

re needed. 

This is to our knowledge the first study to explore vaccina- 

ion disruption by public and private healthcare sector provision. 

n both sectors, a similar percentage of antigens were disrupted. 

e cannot convert these percentages into absolute numbers with- 

ut knowing how many vaccines each sector delivers, but it is clear 

hat both sectors were substantially disrupted. This is important 

ecause effort s that f ocus only on restoring vaccines delivered by 

he public sector will miss a key source of disruption. Govern- 

ent and private healthcare providers should work together to- 

ards restoring VCR back to pre-pandemic levels as rapidly as pos- 

ible. Indeed, it had already been suggested prior to COVID-19 that 

ooperation between private providers and national immunisation 

rogrammes should be increased [31] . 

More antigens were disrupted in middle-income than in high- 

ncome countries. Seven countries also reported within-country 

eographical differences in disruption; two of these were coun- 

ries with large populations (China and India). A recently published 

tudy from Pakistan also demonstrated greater disruption in ru- 

al than urban population [19] . These results highlight the risks 
8 
f missing important variations when summarising disruptions at 

 regional level, and demonstrate the need for VCR data and ap- 

ropriate tailored solutions at the national or even sub-national 

evel. The variations in the impact of COVID-19 by age, national in- 

ome category, and within countries revealed by our study provide 

ointers for targeted action. 

From the VCR differences reported by eight countries, we es- 

imated a median 6% absolute reduction based upon publicly re- 

orted data and 18% once estimates were included. Reported data 

end to be available from higher-income countries with more ro- 

ust public healthcare systems, and are thus likely to be the least 

mpacted in the region. The higher estimates, although limited by 

ata quality, may be more reflective of the reality in SEAR/WPR. 

The estimated VCR reduction for DTP in our study (42%) was 

imilar to that estimated by WHO for the region (approx. 40–50% 

elative reduction 2019–2020 in SEAR/WPR) and GAVI in Pakistan 

49%) [ 18 , 32 ]. There were large reported reductions in OPV and

PV uptake, which could negatively impact the global polio eradi- 

ation initiative. However, these results should be interpreted with 

aution given the uncertain quality and strong influence of several 

arge countries. 

Disruptions in vaccine coverage are likely ongoing, as 39% of 

isrupted antigens had not returned to pre-COVID levels by 1 June 

020, and the situation was unknown for 32%. Data availability and 

uality for VCRs remains limited. More robust and real-time re- 

orting of VCRs is needed, not just for this pandemic, but also to 

otentially improve vaccine coverage beyond COVID-19. 

The most cited reasons for disruption were fear of infection, 

ovement/travel restrictions, and limited accessibility to health- 

are. These are in line with reasons reported to WHO in June 2020 

9] . Among those respondents, 48% cited users’ concern about the 

isk of exposure to COVID-19, and 33% cited transport/lockdown 

ssues, as reasons for disruption. A snapshot survey conducted by 

MPRINT in April 2020 found that more than 50% of countries 

eported disruptions to either maternal or infant/toddler vaccine 

elivery, although only two SEAR/WPR countries were included 

11] . The reasons given were grouped into three themes: access is- 

ues (including travel restrictions), provider issues (including staff

hortages and vaccine supply problems), and user concerns (pri- 

arily fear of infection and broader vaccine hesitance) [11] . 

In the current survey, reasons for disruption did not differ 

reatly between country income levels, suggesting that solutions 

o tackle these disruptions could potentially be adapted for use be- 

ween countries. 

We used a reference framework to systematically assign a best 

ractice score to nine overall themes covering proposed solu- 

ions. The highest-scoring initiatives included separating healthy 

roups from other patients or using separate vaccination venues 

initiatives that may be easily deployable to other countries 

nd address fear of infection, which was the top-cited reason for 

isruption. However, few countries reported implementing these 

ctions. 

The most widely used solution was the use of virtual engage- 

ent of patients and HCPs. Another solution, social media cam- 

aigns, is not a new concept for supporting vaccination campaigns, 

ut was not reported in the survey as widely used despite high 

martphone ownership in the region and the speed and low cost 

nvolved. Social media and TV campaigns are vital to ensure that 

sers understand the importance of not missing scheduled vacci- 

ations and are aware of new measures to ensure safe access to 

accination. Furthermore, the role of the traditional media should 

ot be overlooked. 

The IMPRINT survey of maternal, neonatal, and infant vaccina- 

ion [11] also identified proposed solutions to overcome disrup- 

ions, in some cases similar to those proposed in our study. The 

roposed solutions included targeted communication strategies to 
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einforce the importance of routine immunisations during the pan- 

emic. The need for context-specific, rapidly adaptable methods of 

elivering vaccines was also mentioned. The authors called for fur- 

her quantification of routine vaccination disruption; our results 

epresent a response to this identified evidence gap in the liter- 

ture. 

Our study has many strengths, including its wide coverage of 

EAR/WPR countries, representing 94% of the population of the 

egion; the use of multiple information sources and information 

athering by teams of known respondents to reduce the risk of 

ingle-responder bias; and the inclusion of data on vaccine pro- 

ision by the private healthcare sector and within-country hetero- 

eneity. Further strengths are the exploration of solutions and the 

se of a framework to identify best practices among these solu- 

ions. 

Limitations of this study include its reliance on self-reporting –

 limitation shared by other surveys on this topic. Data were not 

ought from the service providers themselves, and only countries 

ith a Sanofi Pasteur medical team were included; however, re- 

ional coverage remained high. To minimise potential bias, publicly 

vailable data sources were used when possible; academic part- 

ers were involved as co-authors; and all relevant antigens were 

ncluded, not just Sanofi Pasteur products. In addition, the degree 

o which services were impacted was not quantified, except in part 

or vaccination coverage rates, where data were sparse. Further 

imitations relate to the limited quality, availability, and reliabil- 

ty of some data, and the timing of the survey relatively early in 

he pandemic, which has continued to evolve. Many solutions were 

till in the implementation phase, so impact of measures was not 

et available. Since our survey, SEAR/WPR countries may have im- 

lemented measures to rectify vaccine disruptions, and there are 

necdotal reports of improvements in vaccination services in some 

ountries in the region in late 2020. 

Bearing these shortcomings in mind, we believe that the infor- 

ation nevertheless provides important insights and solutions use- 

ul in SEAR/WPR countries and beyond. 

. Conclusion 

Disruption of routine vaccinations due to COVID-19 is more 

idespread in SEAR/WPR countries than previously reported, and 

as impacted both public and private sector vaccination. Key 

easons cited were users’ fear of becoming infected if they at- 

ended vaccination visits, movement/travel restrictions, and limited 

ealthcare access. Several solutions scoring highly for best practice 

ere reported to be used by only a few countries, so there may be

alue in exploring their potential for use elsewhere. Future waves 

f the pandemic could cause ongoing and increased disruption to 

accination services. Governments and private providers need to 

ct urgently to implement solutions, to avoid the possible resur- 

ence of vaccine-preventable diseases. 
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