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Part A. Country Health System 

1. Country Background 
The Federal Democratic Republic of Nepal lies between India and Tibet Autonomous Region 
of the People’s Republic of China. The country shifted from a unitary, centralized form of 
government to a federal system, after ratification of 2015 constitution, which reformed the 
administrative, political and health systems at federal, provincial, and local governments. The 
country is 1,47,181 sq.km and stretches 885 km from east to west and 193 km north to south. 
The country has approximately 29.2 million population with nearly 19.5 million residing in urban 
areas and 2.2 million living overseas, and growth rate of 0.92% per annum as per census 
20211. Kathmandu is the capital city of the country and has a population of about 2,041,578 in 
the district itself, and it is believed to be approximately 3.1 million people in the entire 
Kathmandu valley (Kathmandu, Lalitpur and Bhaktapur districts). The country is divided into 
seven provinces, 77 districts, and 753 municipalities.  
 
Figure 1. Map of Nepal showing ecological region with total districts and population 
 
 

 
 
2. Health system 

The health system of Nepal is decentralized, with autonomy distributed across three-tiered 
government (federal, provincial, and local). The federalization transformed 75 districts to 753 
municipal health systems under seven provinces. The federal Ministry of Health and 
Population (MoHP) is responsible for formulation of overall policy, planning, and coordination 
of the health sector at the federal, provincial, and local levels. Below the federal level, provincial 
health directorates provide coordination, technical support, and program monitoring. The 
constitution of the government of Nepal provides full authority to the local government to 
implement program and manage basic health care services. The disease control, elimination 

 
1 CBS, 2021. Central Bureau of Statistics (CBS) (2021) National Population and Housing Census 2021. 
Government of Nepal. Available at: https://censusnepal.cbs.gov.np/results 
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and eradication programs are implemented at the local level. The federal and provincial 
government work in close coordination with the local governments to ensure national priority 
health activities including disease control and elimination strategies are adequately 
implemented at subnational level2,3. There have been major improvements in the health 
indicators of Nepal in last two decades (Table 1, 2).  

Figure 2.  An overview of Health service delivery system in Nepal 

 

Source: NHFS, 20213 

Table 1. Trends in key population indicators, Nepal 1991-2021 

Indicator 1991 2001 2011 2021 

Population (millions) 18.4 23.2 26.5 29.2 
GDP per capita (Nepalese rupee) 8,084 19,410 56,880 174,9494 
Literacy rate (% among residents age ≥ 6 
years) 

39.6 54.1 65.9 76.2 

Life expectancy at birth (years) 54.3 60.4 66.6 71.2 
 Source: NHFS 20213; World Bank 20234 

Table 2. Trends in key health indicators, Nepal 1996-2022 

 
2 Annual Report 2021/22. Department of Health Serviceshttp://dohs.gov.np/annual-report-2078-79/ 
3 Nepal Health Facility Survey 2021. Ministry of Health and Population.  
4 https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?view=chart  
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Indicator 19963 2001 2006 2011 2016 2022 

Neonatal mortality rate (per 1,000 live 
births) 

50 39 33 33 21 21 

Infant mortality rate (per 1,000 live births) 78 64 48 46 32 28 
Under-5 mortality rate (per 1,000 live 
births) 

118 91 61 54 39 33 

Source: NHFS 20213 

 
Ministry of Health and Population is thoughtful of developing outbreak preparedness and 
response plans for infectious disease. Disaster preparedness and response plans exist at 
district and municipality levels5 and guides the planning, implementation, monitoring, 
evaluation of the disasters including earthquakes, landslides, floods, wildfires.  Government of 
Nepal, during COVID-19 pandemic, integrated health-related events including disease 
outbreaks and health emergencies as part of disaster preparedness and response plan. 
Therefore, the disaster preparedness and response plan guideline has mandated the local 
level government to include and to implement disease outbreak preparedness and response 
plan. However, the plan does not constitute disease-specific preparedness and response 
activities including outbreak of vaccine preventable diseases.  

Part B: National Immunization Program and Measles Coverage 

3. National Immunization Program:  

Immunization is one of the priority programs of Government of Nepal. Nepal launched 
immunization program as “Expanded Program on Immunization” in 1979 with two vaccines 
(BCG and DPT) from three districts (Rupandehi, Sindhupalchowk and Dhanusha) of country2. 
Nepal achieved several milestones on immunization program including introduction of new and 
under-utilized vaccine, elimination of maternal and neonatal tetanus, control of 
rubella/congenital rubella syndrome (CRS) and sustaining polio-free status (Figure 3).  

Nepal has made several achievements and innovation in the national immunization program 
(NIP). Nepal is the first country in the South-East Asia Region to have an Immunization Act. 
Currently, the NIP provides vaccination against 13 vaccine-preventable diseases through more 
than 16,000 service delivery points. NIP initiated independent immunization monitoring system 
in 2018 and conducts continuous independent monitoring of age-appropriate vaccination 
status of children (6 weeks to 59 months) to ensure each child received age-appropriate 
complete vaccination. In 2020, NIP lifted policy barrier from two to five years of age and the 
FWD has also endorsed delayed vaccination schedule to provide missed doses to children 
beyond two years of age2.  

NIP introduced measles vaccine in 1988 and made it available in all districts of Nepal by 
19896. Before introduction of measles vaccine, measles used to claim thousands of lives of 
children in Nepal7. Therefore, in 2003, as accelerated measles control efforts, Nepal adopted 
the measles mortality reduction strategy of the WHO aiming to reduce measles deaths 
by 50% by 2005 compared to 2003. Further, the Government of Nepal enhanced the efforts 
to strengthen the routine immunization services and conducted series of the supplementary 
immunization activities (SIAs) from 2005 to 20122,7. It has been noticed that measles cases 
and outbreaks dropped significantly after each SIA activities; however, cases increased in 

 
5Local Government Disaster Preparedness and Response Plan guideline 2021. Ministry of Federal 
Administration and General Affairs. https://www.mofaga.gov.np/detail/2407  
6 Measles Elimination and Rubella/ CRS Control National Strategic Plan 2015-2019. Nepal. 
7 Annual Country Report on Progress toward Measles Elimination and Rubella/CRS Control 2023. Nepal 
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every 2-3 years after the SIAs2,7 .A nationwide measles rubella campaign was conducted in 
2012/13, followed by introduction of MR vaccine at 9 months of age in June 2013. MR second 
dose was introduced in 2016 following MR catch-up campaign in 20167. So, currently the 
program provides two doses of MR vaccine in routine immunization at 9 and 15 months of 
age2.  

In September 2019, member countries of WHO South-East Asia Region, including Nepal 
agreed to eliminate both measles and rubella by 2023. NIP plans to reach high coverage (> 
95%) with both doses of measles-rubella (MR) vaccine at all levels. The Government of Nepal 
is committed to meet the regional goal for measles and rubella elimination by 20266,7.  

Figure 3. Key milestones of National Immunization Program- Nepal  

 

Source: FWD, DoHS Nepal 

4. Routine Immunization Coverage 

The figure below (Figure 4) shows the routine immunization coverage from 2019 to 2023 by 
key antigens. The immunization coverage decreased during COVID-19 pandemic from 2020 
to 2021 but NIP was able to quickly bring back the national immunization coverage to the 
pre-COVID-19 level in 2022. 

 
 
Figure 4. National coverage (%) of BCG, Pentavalent 3, Measles-Rubella 1 & 2 from 2019 to 
2023 

 
Source: IHMIS/ MD, DoHS 
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5. Measles Rubella Immunization Coverage 

Since 2003, the national measles vaccination coverage of first dose has remained between 
75% to below 90% till 2021 (Figure 5). NIP introduced the second dose of MR vaccine in 2016. 
The gap between MR first and MR second dose decreased significantly from 2016-2019. In 
2020, COVID-19 pandemic affected immunization program resulting in 6% drop in national MR 
first dose and 2% drop in national MR second dose. The routine immunization services showed 
improvement in measles coverage in subsequent years, 2021 and 2022. Both national first 
and second dose MR coverage has been above 90% since 2022. However, there are 
significant subnational variation in MR coverages. In 2022, 48 (62%) districts did not achieve 
>95% coverages with both first and second MR doses. Similarly, further detail analysis by 
municipality showed that only 289 (38%) of municipalities achieved ≥95% MR first dose 
coverage and 273 (36%) municipalities achieved ≥95% MR second dose coverage. The total 
number of children missing MR first dose and MR second dose were 27,676 and 37,222, 
respectively (Table 3,4,5)8. 

NIP has been conducting Measles Rubella supplementary immunization activities (SIA) in 
every four years to build population immunity and prevent disease transmission. The last 
campaign was conducted in 2020. Despite COVID-19 pandemic, Nepal completed nationwide 
measles-rubella vaccination campaign vaccinating 2,563,810 children 9 months to 59 months 
of age and completed polio campaign in 19 high-risk districts vaccinating 16,37,265 children 
0-59 months of age.  

The post-campaign coverage survey (PCCS)9 conducted in 2021 revealed that national 
measles rubella vaccination coverage was only 84% (95% CI: 82-87). During the PCCS, SIA 
linkage with routine immunization was also assessed, as one of the MR SIA objectives, to 
strengthen routine immunization through the campaign. The MR vaccination status of routine 
immunization was assessed through MR SIA card in 9 -23 months children. Out of 608 children 
aged 9 -23 months with MR SIA card retention, 41% of children had received one dose of MR 
in RI while 54% received two doses of MR in RI and 5% of children had not received any dose 
of MR in routine immunization.  

Figure 5. Measles Rubella (MR) coverage (%), 2003-2023 

 

 
8 National Country Report of NVCME to Regional Verification Commission, 2023. Nepal. 
9 Post campaign coverage survey 2021 
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Figure 6. Province wise coverage (%) of Measles-Rubella second dose, FY 2076/77 (2020) 
to FY 2078/79 (2022) 

 

Table 3. MR 1 coverage by municipalities in 20227 

 
Provinces 

Total 
Municipalitie

s 

Municipalit
y < 70% 

coverage 

Municipalit
y 70-79% 
coverage 

Municipalit
y 80-94.9% 
coverage 

Municipalit
y ≥ 95% 

coverage 

Koshi 137 23 39 54 21 

Madhesh 136 4 20 54 58 

Bagmati 119 7 17 42 53 

Gandaki 85 8 24 42 11 

Lumbini 109 1 6 44 58 

Karnali 79 10 9 29 31 

Sudur Paschim 88 1 7 23 57 

National 753 54 122 288 289 

 

Table 4. MR 2 coverage by municipalities in 20227 

 
Provinces 

Total 
Municipalitie

s 

Municipalit
y < 70% 

coverage 

Municipalit
y 70-79% 
coverage 

Municipalit
y 80-94.9% 
coverage 

Municipalit
y ≥ 95% 

coverage 

Koshi 137 26 32 50 29 

Madhesh 136 21 20 51 44 

Bagmati 119 11 10 44 54 

Gandaki 85 9 18 39 19 

Lumbini 109 0 3 37 69 

Karnali 79 16 16 24 23 

Sudur Paschim 88 6 10 37 35 

National 753 89 109 282 273 
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Table 5. MR 1 and MR 2 received and missed by provinces in 20227 

Provinces Childre
n 

< 1 year 

Children 
12-23m 

MR1 
received 

MR1 
missed 

MR2 
received 

MR2 
missed 

Koshi  84,817   84,937   73,856   10,961   74,037   10,900  

Madhesh  130,620   129,556   119,820   10,800   111,807   17,749  

Bagmati  84,751   84,531   87,611   (2,860)  86,626  (2,095) 

Gandaki  38,182   38,189   33,340   4,842   35,183   3,006  

Lumbini  94,363   93,572   91,221   3,142   92,683   889  

Karnali  36,848   36,520   35,049   1,799   32,632   3,888  

Sudur Paschim  50,468   49,949   51,476   (1,008)  47,064   2,885  

National  520,049   517,254   492,373   27,676   480,032   37,222  

 
Figure 7: Number of children missed MR 2 in last five years (2017- 2021) in measles outbreak 
districts. 

 

Source: HMIS 2022 

 

Part C. Measles surveillance and epidemiology 

6. Measles Surveillance 

Nepal started measles surveillance in 2003 and it was integrated with the existing acute flaccid 
paralysis surveillance (AFP) system6. The case-based measles rubella surveillance was 
started in 2007 largely supported by the network of surveillance medical officers (SMOs) from 
WHO-IPD. SMO works in close collaboration with municipalities, Health Offices, and provincial 
health directorate/Ministry of Health to provide technical assistance on measles and other VPD 
case investigation and outbreak management. At present, there are over 850 case-based 
measles surveillance sites in the country covering 76% (573) municipalities10.  

The suspected measles samples are transported to the WHO accredited laboratories (NPHL 
or BP Koirala Institute of Health Sciences, Dharan) within 5 days of sample collection. The 

 
10 WHO-IPD Database, 2023 
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laboratories provide serology results to the Family Welfare Division of Department of Health 
Services and WHO-IPD office provides technical support in classification of the cases and 
outbreaks. Recently, NPHL started molecular testing for measles rubella and the final 
genotype confirmation is obtained from regional reference laboratory (RRL)-Thailand. So far, 
Nepal has detected D8 genotypes of measles virus in every outbreak in the country except for 
D4 and D8 measles genotypes in 20196. The country has been able to achieve and maintain 
measles surveillance indicator both at national and sub-national levels from 2020–2023 (table 
6).  

 

Table 6. Measles surveillance indicators in Nepal, 2020-2023 

Measles indicator Target 2020 2021 2022 2023* 

Proportion of surveillance units reporting 
measles data to the national level on time, even 
in the absence of cases 

>80% 90 88 86 
 

86 

Proportion of suspected cases with adequate 
investigation initiated within 48 hours of 
notification 

>80% 100 99 99 
 

99.6 

Reporting rate of non-measles non-rubella 
cases at national level 

>2/100,000 4.63 4.07 3.23 
 

7.91 

Proportion of second administrative level units 
reporting at least two non-measles non-rubella 
case per 100 000 population per 12 months 

>80% 93 88 95 
 

97.4 

Proportion of suspected cases with adequate 
specimen collection for detecting acute measles 
and/or rubella infection collected and tested in a 
proficient laboratory (excluding Epi-confirmed) 

>80% 100 100 99.2 
 

99.7 

Proportion of laboratory-confirmed outbreaks 
with specimens adequate for detecting measles 
virus which is collected and tested in an 
accredited laboratory 

>80% 100 100 100 
 

100 

Proportion of specimens received at the 
laboratory within 5 days of collection (excluding 
Epi-confirmed) 

>80% 69 78 80 
 

75 

Proportion of immunoglobulin M (IgM) results 
reported to national public health authorities by 
the laboratory within 4 days of specimen receipt 

>80% 62 80 76.4 80 

Note: *annualized data of 2023, week 35; Data Source: Surveillance data, WHO-IPD 

7. Measles epidemiology 
 
Measles cases have declined significantly in Nepal after the introduction of measles vaccine 
in routine EPI program at 9 months of age. In the early years of measles vaccine introduction, 
the coverage was not above 95% at all levels. Therefore, the country reported large number 
of sporadic measles cases (Figure 7). After 2016, the program continued to detect small-scale 
sporadic measles outbreaks from different parts of the country (Figure 8, Table 7, 8).  
 
 
 



 

11 
 

Figure 8. Confirmed MR cases and MR vaccination coverage in Nepal, 2003-202310 

 
Data Source: Measles Rubella Surveillance data FWD, DoHS Nepal. 
 
Table 7. MR cases and non-measles non-rubella cases in Nepal, 202110 

 Province 
Suspected 

Measles  

Measles Rubella Non-
measles 

non-rubella N % N % 

Koshi 183 7 5 8 18 168 
Madhesh 168 20 14 5 11 143 
Bagmati 291 12 8 11 25 268 
Gandaki 211 7 5 3 7 201 
Lumbini 273 30 21 7 16 236 
Karnali 187 61 43 8 18 118 
Sudurpaschim 104 6 4 2 5 96 
National 1417 144 100 44 100 1230 
 
Table 8. MR cases and non-measles non-rubella cases in Nepal, 202210 

Province 
Suspected 

Measles  

Measles Rubella Non-
measles 

non-rubella N % N % 

Koshi 148 3 2 6 25 139 
Madhesh 133 13 10 2 8 118 
Bagmati 313 8 6 11 46 294 
Gandaki 112 3 2 1 4 108 
Lumbini 176 89 68 2 8 82 
Karnali 122 11 8  0 111 
Sudurpaschim 104 3 2 2 8 99 
National 1108 130 100 24 100 951 
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The figure 9 shows district-wise programmatic risk map for three years from 2019 to 2021 
based on four risk criteria: first year of life risk of VPD, second year of life risk of VPD, VPD 
risk life course (measles as a tracer) and measles outbreak risk (larger susceptible pockets). 
The figure 9 shows nine very high-risk and 18 high-risk districts for potential measles 
outbreak10. 
 
Figure 9. District-wise programmatic risk assessment, 2019-2021 
 

 
Source: FWD, HMIS and WHO Data 

 

 

Part D. Measles Outbreaks 2022-2023 

During routine immunization monitoring on 23 Dec 2022, WHO IPD surveillance networks 
detected 8/11 (73%) under five children who missed the MR second dose from one ward of 
Nepalgunj sub-metropolitan city-Banke district. The local health facility from the same 
community notified the WHO surveillance network a cluster of fever and rash cases on 29 Dec 
2022. The suspected outbreak was investigated by local rapid response team and lab-
confirmed measles outbreak was detected. Thus, Nepal experienced a measles outbreak in 
December 2022 in Banke district of Lumbini province which borders India. The outbreak 
continued in 2023 and spread to nine other districts of Lumbini, Sudur Paschim, Madhesh, 
Bagmati and Koshi provinces (Figure 10). The median size and range of outbreaks in 2022 
and 2023 is provided in Table 9. As of 15 August 2023, a total of 955 confirmed measles cases, 
including one measles-related death in Banke district, was reported from ten measles outbreak 
districts of Nepal. 
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Figure 10: Measles outbreak affected districts (n= 18) and number of measles outbreaks 
(n=19), Nepal, 2022-2023 

 

Table 9. Laboratory confirmed measles outbreak in Nepal, 2022-2023 

Outbreaks (OBR)  
No of 

suspected 
outbreak 

No of 
confirmed 
outbreak 

Median size and range 
of outbreak (cases) 

Median duration 
and range of 

outbreak (days) 

Size Range Duration Range 

Measles outbreak 
2022* 

10 8 27 7-495 71 24-96 

Measles outbreak 2023 14 11 30.5 8-226 55 14-164 

Source: *Annual Country Report on progress towards measles elimination and rubella/CRS 
control - Nepal 2023 (reporting year 2022); FWD 

Majority of measles cases (n=819; 85.8%) are less than 15 years old (Figure 10). However, 
measles cases have also been observed in the higher age group (≥ 30 years) with the 
maximum age of a case being 73 years. Two thirds of the cases (66%; n=633) were either had 
no measles vaccine or unknown history of their measles vaccination status (Figure 11), of 
these 39% (n=247) were less than four years of age. Only 26% and 21% of cases in age 
groups 1-4 years and 5-9 years had received two doses of measles vaccine. Similarly, 65% 
(n=349) male and 67% (n=284) female had either not received measles vaccine or had 
unknown history of vaccination (Figure 13). 
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Figure 11.  Age-wise vaccination status of confirmed measles cases in measles outbreak 
2022-23, Nepal (N=955) till 24 August 2023 

  

First dose of MR is given at the age of 9 months and above. Hence, 65 measles cases under 9 
months are programmatic non-preventable cases. 
 
Figure 12. Proportion of vaccination dose among measles outbreak cases 2022-23 
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Figure 13. Sex-wise vaccination status of measles outbreak cases 2022-23 

 
 
A total of 106 clinical specimens, from 24 Nov 2022 to 22 June 2023, were shipped to regional 
reference laboratory in Bangkok, Thailand for measles virus isolation and sequencing. Measles 
virus was isolated only in 54 specimen which showed measles virus genotype D8. The 
predominant circulating measles virus strain was DSID 2279 which was detected from five 
measles outbreak districts (Banke, Bajura, Arghakhanchi, Kanchpur and Kathmandu). During 
November 2022 to April 2023, the same measles virus strain (DSID 2279) was detected in 
India and five other countries reported importation of same strain from India during the period.  

8. Measles Outbreak Response and Enhanced Surveillance  

The active case search was initiated immediately after the cluster of suspected cases were 
reported through the district rapid response team (RRT) of Banke district. Following key activities 
were undertaken to enhance outbreak response and management: 

 Case management with Vitamin A supplementation 
 District level and local level measles outbreak coordination meeting with partners  
 Collaboration with medical professionals (including Nepal Pediatric Association) and 

private hospitals 
 Social mobilization and risk communication strategies identified through National Health 

Education Information Communication Center (NHEICC) 
 Measles outbreak management coordination meeting with partners, private hospitals, 

and health facilities 
 Joint field monitoring for active case search continued in school, community, and health 

facilities 
 Intensified immunization monitoring to identify vulnerable communities and zero 

dose/under immunized children 
 Planning and resource mobilization for outbreak response 

 Advocacy meeting with local leaders, religious leader, youth clubs and local organization 
on outbreak management 

 Detailed measles epidemiological analysis conducted to determine magnitude and 
extent of outbreak 
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 NHEICC was involved in communicating the preventive measures and advocating the 
importance of measles vaccination for children. Social media were used to effectively 
communicate with and mobilize the community for ORI. 

The RRT composed of experts and stakeholders from local, districts and partners. Active case 
search and line listing of suspected measles cases was performed by local health workers and 
WHO-IPD hired independent monitors. However, there was minimal engagement of local RRT 
during the early stage of measles outbreak in Banke as measles/VPD outbreak response was 
not clearly stipulated in the disaster management guideline.  

Part E. Measles Outbreak Response Immunization (ORI) 

Family Welfare Division (FWD) coordinated with measles outbreak districts for ORI. Banke 
Health Office with overall guidance of FWD and technical support of WHO, UNICEF and local 
stakeholders conducted measles ORI in all municipalities of district from 5th Jan 2023, first on 
priority municipality and phase manner, vaccinating more 173,554 children aged 6 months to 
15 years of age with administrative coverage above 100%. Simultaneously, surveillance 
network detected additional lab confirmed measles outbreaks in adjacent districts and 
provinces. To urgently interrupt measles transmission, small scale Measles outbreak reported 
from other districts like Bardiya, Arghakhanchi and Kathmandu valley were managed locally 
by utilizing local resources and conducted selective ORI in pocket areas of specific ward of 
affected municipalities. Measles ORI was done in less than 15 years of age group population. 
In February 2023, Measles outbreak was also spread from Banke district to adjacent district 
Bardiya and in response, district health office conducted selective ORI in three different wards 
of two different prioritized municipalities and 3,503 children were vaccinated. Later, after 
receiving support from MRP (MR proposal), Bardiya conducted non-selective ORI covering all 
the municipalities excluding earlier those wards of two municipalities. Likewise, in March 2023, 
district health office Arghakhanchi conducted selective ORI in high-risk community with low 
immunization coverage and vaccinated 2286 (97.24%) children. In Kathmandu valley, district 
health office organized selective Measles ORI in two religious’ schools (Buddhist monastery) 
situated in two different municipalities and vaccinated 487 students (<15 years). 

Measles outbreak spread rapidly to adjoining districts and provinces in the first quarter of 2023. 
Total of ten (10) districts were affected by measles outbreak till first week of March 2023. 
Considering the rapid surge of measles cases, Family Welfare Division (FWD)- Department of 
Health Services (DoHS) submitted proposal to Measles Rubella Partnership (MRP) for 
measles ORI response in nine (9) priority districts (Badiya, Dang, Surkhet, Bajura, 
Kanchanpur, Kailali, Mahottari, Sunsari and Morang).  

FWD, upon receipt of measles ORI proposal confirmation, conducted immunization meeting 
to identify key partners to support measles ORI in nine prioritized districts. FWD took the lead 
in overall planning and organizing the campaign. This included designing campaign micro-plan 
strategies, overseeing vaccination process, coordinating risk communication and community 
engagement activities. WHO co-lead for providing technical assistance in orienting on micro-
plan, advocacy meetings with the immunization coordination committees (district, municipal 
and ward), supervision and monitoring, AEFI investigation in ORI including root cause analysis 
(RCA) of measles outbreak and outbreak documentation. UNICEF co-led for ORI operation 
including high level briefing meeting, guidelines and IEC materials development, 
vaccine/logistic supply, supervision and monitoring, mass media mobilization, micro-planning 
meeting etc. Similarly, FWD provided field operation role to Nepal Red-Cross Society (NRCS) 
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to provide support in volunteer mobilization, coordination/advocacy, information dissemination. 
In summary, WHO and UNICEF provided essential technical support during ORI including 
microplan training, advocacy meetings, raising awareness, disseminating information on ORI, 
and Nepal Red Cross Society (NRCS) played a multifaceted role in managing the operational 
aspects of ORI.  

Health Offices and municipalities followed the National ORI Guideline-2023 to provide training 
of health care workers. Following activities were conducted prior to ORI: 

FWD conducted virtual meetings on Measles ORI planning with the five provinces (Koshi, 
Madhesh, Lumbini, Karnali, Sudurpaschim) ministry of health population/health directorates, 
provincial health logistic management centers and 9 districts health office (Morang, Sunsari, 
Mahottari, Dang, Bardiya, Surkhet, Kailali, Kanchanpur, Bajura). 

 District level micro-planning meeting and orientation at district level 
 Orientation and advocacy/coordination meeting with District Immunization 

Coordination Committee (DICC) and media 
 Orientation, advocacy/coordination, and planning meeting with Palika (Municipality) 

Immunization Coordination Committee (PICC) and stakeholders on MR- ORI 
 Orientation and advocacy/coordination and planning meeting with Ward Immunization 

Coordination Committee (WICC), health worker, schoolteacher, FCHVs and 
stakeholders on MR-ORI 

 Pre-campaign Supervision and monitoring from district level, municipality level and 
health facility level to municipality, ward, health facility and community. 

WHO-IPD supported the district health offices and prioritized municipality health sections to 
conduct micro-planning and orientation on Measles Rubella outbreak response immunization 
for health workers, FCHVs and immunization coordination committees. All together 1,845 
health care providers were trained in nine different ORI supported districts as shown in below 
table no.10 and around 500 health workers from other Measles affected districts like in Banke, 
Arghakhanchi and Kathmandu. 

Table 10: Health workers trained by WHO on Measles ORI 

S.N. ORI conducted 
district 

Total health 
workers trained 

1 Bardiya 421 
2 Bajura 152 
3 Dang 114 
4 Kailali 495 
5 Kanchanpur 265 
6 Mahottari 194 
7 Surkhet 204 
 Total 1,845 

Source: FWD, WHO IPD 
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MR Vaccines, AD syringes and other supplies (vaccination cards, guidelines, AEFI kits, tally 
sheets, safety boxes) delivery was done based on microplanning as shown in the below figure 
(Figure 14). 

Figure 14: shows Vaccine supply chain of Nepal in flowchart 

                                   

 
 
Table 11. Number of ORI session plan (school, health facility, community) and number of 
sessions held. 
 
District Planned session Conducted session 

Kailali 1,023 871 
Kanchanpur 565 586 
Bajura 310 294 
Surkhet 534 575 
Mahottari 871 712 
Sunsari 804 661 
Morang 1,073 1,113 
Dang 801 801 
Bardiya 399 587 
Total 6,380 6,200 

Source: FWD, WHO IPD 
 
 
 
 
 
 
 



 

19 
 

 
Table 12. Measles ORI coverage Reports disaggregated by age (below 5 years and above 5  
years) 

 
9. Monitoring and Evaluation of Outbreak Response Immunization (ORI) 

To assess the campaign's preparation, the SIA readiness tool and checklists were used. The 
health office, municipality, and health facility along with WHO-IPD field staffs and UNICEF 
carried out session sites monitoring as shown in below table. 

Table 13:  Measles ORI session site monitoring details district wise. 

S.N. ORI conducted district Total number of session sites 
monitoring 

1 Banke 25 
2 Bardiya 37 
3 Bajura 11 
4 Dang 31 
5 Kailali 14 
6 Kanchanpur 38 
7 Mahottari 45 
8 Surkhet 8 
9 Morang 41 

10 Sunsari 11 
 Total 261 

 

WHO-IPD developed rapid convenience monitoring (RCM) checklist, mobile-based 
application, and trained 52 independent monitors for deployment in high-risk areas 

District 

  
  

Target 
populatio

n  

Vaccinated 
6 to 59 
months 
children 

Vaccinate
d 5 to 15 

years 
Children 

Missed 
children 
found in 
RCM & 
receive

d 
vaccine 

  

Total 
Vaccinate

d 

Coverage 
Percent 

  

Sessions 
conducte

d 

Banke 168,402 - - - - 173554 103 

Bajura 41,494 10,613 29,619 189 294 40,421 97 

Kailali 200,078 55,971 170,326 1,162 871 227,459 114 

Kanchanpu
r 

118,066 39,393 108,060 586 586 148,039 125 

Surkhet 109,302 36,425 105,162 290 575 141,877 130 

Dang 203,612 49,228 149,994 1,423 801 200,645 99 

Bardiya 114,510 30,949 82,666 835 587 114,450 100 

Mahottari 213,546 56,564 161,440 641 712 218,645 102 

Sunsari 240,084 64,830 197,118 540 787 262,488 109 

Morang 285,895 68,081 222,855 4,231 1113 295,167 103 

Total 1,694,989 412,054 1,227,240 9897 6326 1822745 108 
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(marginalized, brick kilns, temporary settlements, remote villages, highly populated cities). 
SMO and independent monitors visited 610 high-risk communities of 68 municipalities from 7 
districts (Bardiya, Dang, Kailali, Kanchanpur, Bajura, Surkhet, Mahottari). A total of 21,394 
children aged 6 months to 15 years were monitored. In addition, unvaccinated children for MR 
vaccination were identified using standard WHO tools. App based software provided real-time 
monitoring of coverage and GPS location of communities visited/ monitored. 15 households 
were visited in each high-risk community. The identified zero-dose and under-immunized 
children were vaccinated as per the national routine immunization and delayed vaccination 
schedule.  

Table 14. RCM findings conducted in selected high-risk municipalities 
 

Districts Total 
children 

monitored 
(6m -

<15yrs) 

Total children 
monitored 

(6m - <15yrs), 
(vaccinated 

%) 

No. of ORI 
missed children 

(6m - < 15yrs) 
(Unvaccinated 

%) 

No. of zero 
dose for 

RI MR 
vaccine 

(9m - 23m) 

No. of 
missed 
children 

for RI 
MR1 

vaccine 
(24-59m) 

Bajura 1516 1426 (94%) 90 (6%) 8 8 
Bardiya 3933 3603 (92%) 330 (8%) 8 0 
Dang 3949 3500 (89%) 449 (11%) 9 11 
Kailali 3658 3271 (89% 387 (11%) 19 37 
Kanchanpur 3901 3612 (93%) 289 (7%) 7 7 
Mahottari 2459 2117 (86%) 342 (14%) 11 12 
Surkhet 1978 1882 (95%) 96 (5%) 2 10 
Sunsari* - - - - - 
Morang*  - - - - - 
Total 21394 19411 (91%) 1983 (9%) 64 85 

*RCM not conducted as in Morang and Sunsari districts. 
Source: FWD, WHO IPD 
 
Throughout the campaign, all monitoring results were shared at appropriate levels on a daily 
or weekly basis to encourage prompt corrective actions. The report on independent monitoring 
findings was also shared with the Family Welfare Division, Department of Health Service, and 
relevant stakeholders as a part of the independent assessment. 
 

Part F. Root Cause Analysis of the Measles Outbreak 2022-2023 

WHO Nepal conducted Root Cause Analysis (RCA) of measles outbreak in ten priority districts. 
RCA is a part of the measles outbreak investigation. Family welfare division circulated official 
letter to province and health offices for coordination on field RCA activities. RCA tools and 
checklist were first implemented in Banke District as pilot study. The findings and observation 
including field issues and challenges were shared among family welfare division, provincial 
and local health authorities, and partners to enhance RCA activities in other nine districts. 
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10. Methodology of RCA 

Desk Review 

Desk review was conducted under five components: surveillance gaps, gaps in measles 
outbreak response, immunity gaps, routine immunization system gaps, and reasons for missed 
vaccination. Desk review was done using a standard RCA tool11 with some modification 
specific to Nepal context. Central WHO-IPD data team reviewed data and provided information 
to Family Welfare Division and WHO-IPD field team for conducting RCA in respective districts. 

Coordination and Planning Meeting 

Health Office conducted one-day RCA planning meeting with local stakeholders and partners 
in district headquarter. Prior to the planning meeting, the health Office focal person shared 
information to municipalities (to select municipality health section chief, data focal person and 
health facility in-charge). During the planning meeting, field teams were formed to conduct 
RCA activities in the identified municipalities, health facilities, session sites and communities. 
Each field team comprised of 4-6 participants from Family Welfare Division, Provincial Health 
Directorate, Health Office, Municipality, independent monitors, and staff from WHO/ UNICEF 
(Annex). Field team also conducted interaction meetings with municipality chief, medical 
association, local ward leader, school association, religious leader, community influencers to 
better understand reasons for missed children and obtained local innovative ideas and 
strategies to address gap on immunization and VPD surveillance. 
 
Each Health Office formed 4 field teams for comprehensive review of all RCA components 
(surveillance, immunization, data, interview, and discussion). Health Office selected of 4-8 
municipalities based on priority and recommendation of HO chief/ EPI focal person. The teams 
completed field activities in two working days. In each municipality, team selected 2 health 
facilities on priority basis which included at least one reporting unit. Field team also monitored 
routine immunization (RI) session site (if ongoing during a field trip day). Independent monitors 
hired by WHO conducted community survey (10-15 household monitoring age-appropriate 
vaccinations of children aged 6 weeks to 59 months) around health facilities to identify zero 
dose and under immunized children. Independent monitors submitted documents to their 
respective teams at the end of the day and the team submitted the report to the EPI focal 
person of the district or the team leader.  
 
 
11. RCA Field Activities 

RCA was conducted in 77 municipalities of 10 districts from 29th July 2023 to 16th August 
2023.  

Table 15. RCA sites and duration of RCA activities. 

SN RCA District 
(total number of 
municipalities) 

Number of 
municipalities 

monitored 

Number of 
HFs 

monitored 

Number of 
sessions 

sites 
monitored 

Number of 
communities 

visited 

Number 
of 

children 
identified 

Duration 
of field 

visit 

1 Banke (n= 8) 8 8 1 9 127 29 Jul - 2 
Aug 

2 Morang (n=16) 7 14 4 8 120 5-10 Aug 
3 Bajura (n=9) 5 16 1 8 120 6-13 Aug 
4 Kailali (n=13) 8 16 2 9 127 7-12 Aug 

 
11 Root Cause Analysis tool, WHO 
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5 Surkhet (n=9) 8 08 0 11 162 7-12 Aug 
6 Bardiya (n=8) 8 16 1 12 170 7-12 Aug 
7 Dang (n=10) 8 16 0 16 152 7-12 Aug 
8 Mahottari 

(n=15) 
8 16 1 8 120 7-12 Aug 

9 Kanchanpur 
(n=9) 

9 11 1 8 183 7-12 Aug 

10 Sunsari (n=12) 8 14 1 8 121 12-16 
Aug 

 Total 77 135 12 97 1,492  
 
Figure 13. Map of RCA conducted districts 

 
 
Debriefing meeting 

Field team conducted debriefing meetings in district headquarter inviting health section chief 
of all municipalities of the district. The purpose of the meeting was to share field observations, 
findings, and key evidence-based information on why children were being missed for routine 
immunization and how to enhance VPD surveillance activities at the local level to accelerate 
progress on measles and rubella elimination. The team also provided recommendations based 
on the RCA findings to the municipalities.  

12. RCA Results- Desk review 

The RCA desk review showed that the measles surveillance and the outbreak response were 
not major cause for the measles outbreak and continued transmission of measles virus. Desk 
review clearly indicated immunity gap. Routine immunization system gap couldn’t be assessed 
due to unavailability of information including, routine immunization micro plans, date of last 
micro plan updated, and proportion of municipality-level review meeting conducted for 
immunization data. However, Nepal has unique set of routine immunization monitoring data 
since 2018, which was used during desk review and showed that service delivery, uptake and 
knowledge gaps are equally responsible for not receiving age-appropriate vaccine.  

Surveillance Component 

Surveillance desk review demonstrate all measles surveillance and laboratory components 
on track except for proportion of samples received in lab within five days of collection.  

RCA conducted districts 
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Table 16. Gaps in measles surveillance 

Indicators Criteria 
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1. Non-measles 
non-rubella 
discard rate  

Good: ≥2, 
Moderate: 

1.0-1.9, 
Poor:<1  

2 2 3 3 2 2 3 1 3 1 

2. Proportion of 
cases 
investigated 
within 48 hours 
of notification  

3 3 3 3 3 3 3 3 3 3 

3. Proportion of 
cases with 
adequate 
serology 
samples 
collected 

3 3 3 3 3 3 2 3 3 2 

4. Proportion of 
outbreaks with 
virology sample 
collected 

1 3 3 3 3 3 3 1 1 3 

5. Proportion of 
samples 
received in lab 
within five days 
of collection 
(please verify 
through sample 
tracking sheet) 

2 2 1 1 1 1 2 1 2 2 

6. Proportion of 
reporting units 
submitting 
weekly reports 
(completeness) 

3 3 1 3 3 3 3 3 3 3 

7. Proportion of 
weekly reports 
submitted timely  

3 3 1 3 3 3 3 3 3 3 

 

Measles outbreak response Component 

All measles outbreak districts were able to notify and investigate measles outbreak on time. 
Out of the five indicators of measles outbreak response only few districts were not able to 
identify index case on time.  
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Table 17. Gaps in measles outbreak response 

Indicators Criteria 
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1.   Proportion of 
notified outbreaks 
investigated  

Good: ≥80% 
Moderate: 60-
79 
Poor: <60 

3 3 3 3 3 3 3 3 3 3 

2. Number of days 
taken from outbreaks 
notification to 
investigation with 
appropriate sample 
collection (median, 
range) 

Good: <3 days 
Moderate: 3-5 
days 
Poor: >5 days 

3 3 3 3 3 3 3 2 3 3 

3.   Number of days 
taken between first 
case rash onset date to 
index case notification 
date (range) 

Good: <7 days 
Moderate: 7-14 
days 
Poor: >14 days 

3 2 1 1 3 3 1 1 3 1 

4.      Number of days 
taken between sample 
collection and serum 
samples received in 
laboratory  

Good: <3 days 
Moderate: 3-5 
days 
Poor: >5 days 

3 3 3 2 2 3 2 1 3 3 

5.      Number of days 
taken between sample 
received in Lab and 
result available  

Good: <3 days 
Moderate: 3-5 
days 
Poor: >5 days 

1 2 3 3 2 2 3 3 2 3 

 

Immunization Component 

The table below on measles immunity clearly demonstrate major gap on population immunity. 
Both measles first and second dose coverage is below 80% in majority of measles outbreak 
districts. The age-appropriate vaccination was poor in 50% of the districts. In addition, the 
proportion of left out children accumulating in last five years was in 50% of the measles 
outbreak districts.  
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Table 18: Gaps in measles immunity  

Indicators Criteria 
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1.   MRCV1 coverage 
trend 

Good: ≥95% 
Moderate: 80-
94 
Poor: <80 

1 1 2 1 2 1 2 2 1 2 

2.   MRCV2 coverage 
trend 

Good: ≥95% 
Moderate: 80-
94 
Poor: <80 

1 1 1 1 1 1 1 1 1 1 

3.   MR SIA coverage 
(official report) 

Good: ≥95% 
Moderate: 80-
94 
Poor: <80 

3 3 3 2 3 2 3 3 2 3 

4. Age-appropriate 
vaccination status  

Good: ≥95% 
Moderate: 80-
94 
Poor: <80 

1 2 2 2 3 1 1 2 1 1 

5.   MRCV1-MRCV2 
dropout trend 

Good< 10% 
Moderate: 10-
20 
Poor: >20 

2 2 2 2 2 1 2 3 2 2 

6.   Proportion of left 
out children 
accumulated in last five 
years 

Good< 25% 
Moderate: 25-
100 
Poor: >100 

1 1 2 1 2 1 2 2 1 2 

 

Table 19. Gaps in routine immunization system 

Indicators Criteria 
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1.  Immunization 
officer in place Yes/No 

3 3 3 3 3 3 3 3 3 3 

2.   Proportion of RI 
sessions held 

Good: ≥95% 
Moderate: 80-
94 
Poor: <80 

2 3 3 3 2 2 3 1 1 3 
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Table 20. Reasons for missed/ zero dose 

Indicators Criteria 
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1.Service delivery: 
proportion of children 
unimmunized was 
due to service 
delivery 

Good< 10% 
Moderate: 10-
50 
Poor: >50 

1 1 2 2 NA 1 2 1 2 1 

2. Service uptake: 
proportion of children 
unimmunized was 
due to service 
uptake 

Good< 10% 
Moderate: 10-
50 
Poor: >50 

2 2 1 2 NA 2 2 2 2 2 

3. Knowledge Gap: 
proportion of children 
unimmunized was 
due to knowledge 
gap 

Good< 10% 
Moderate: 10-
50 
Poor: >50 

2 2 3 2 NA 2 2 2 2 1 

50% of the measles outbreak districts shows that the major reason for missed/zero 
dose children was related to service delivery aspects. 

13. Root Cause Analysis (RCA) Field Observation and Findings 

Key Surveillance findings 

 Knowledge of measles case definition: Majority of health care workers from both reporting 
and non-reporting sites were aware of suspected measles case definition and outbreak 
investigation processes.  

 Capacity of healthcare workers on measles outbreak investigation and response: almost 
50% of visited HFs reported at least one suspected measles case in last 6 months.   

 Reporting of suspected case in HMIS: Measles cases found reported in HMIS system.  
 
Table 21: Surveillance review of Health Facility non-reporting units (non-Surveillance sites) 

Districts 

HFs informed 
that their HCW 

know suspected 
measles case 

definition 

HFs informed that their 
medical doctors/ HCWs 

knowing 
how to detect suspected 

measles cases 

HFs informed that 
suspected measles  
cases reported to 

municipality/ district/ 
WHO IPD field 

offices 

HFs 
experiencing 

measles 
outbreak in 

the past 

Banke 4 (100%) 4 (100%) 2 (50%) 2 (50%) 
Bardiya 2 (50%) 2 (50%) 0 (0%) 0 (0%) 
Dang 8 (100%) 8 (100%) 5 (62%) 1 (14%) 
Kailali 6 (75%) 6 (75%) 2 (25%) 0 (0%) 
Kanchanpur 9 (90%) 9 (90%) 3 (30%) 0 (0%) 
Mahottrai 5 (71%) 5 (71%) 2 (29%) 1 (14%) 
Morang 7 (100%) 7 (100%) 0 (0%) 0 (0%) 
Sunsari 8 (100%) 8 (100%) 4 (57%) 1 (20%) 
Surkhet 4 (100%) 4 (100%) 2 (50%) 0 (0%) 
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Table 22. Surveillance review of Health Facility reporting units (Surveillance sites) 

Districts HFs 
reporting 
focal 
person 
and other 
HCW 
know 
suspected 
measles 
case 
definition 

HFs 
reporting 
medical 
doctors/ 
HCW 
know how 
to detect 
suspected 
measles 
cases 

HFs 
reported 
suspected 
measles 
cases to 
municipali
ty/ district/ 
WHO IPD 

HFs 
experienc
e measles 
outbreak 
in the 
past 

HFs 
maintaine
d VPD  
register 
on 
reported 
VPDs 

HFs sent 
weekly  
report to 
WHO 
Field 
Office in 
last 3 
months 

HFs 
reporting 
weekly 
report to 
WHO field 
office by  
Wednesd
ay of 
following 
week in 
last 3 
months 

Bajura 6 (100%) 6 (100%) 4 (67%) 0 (0%) 2 (33%) 2 (33%) 2 (33%) 

Banke 2 (50%) 2 (50%) 3 (75%) 3 (75%) 3 (75%) 3 (75%) 4 (100%) 

Bardiya 6 (100%) 6 (100%) 6 (100%) 1 (17%) 4 (67%) 4 (67%) 4 (67%) 

Dang 6 (86%) 5 (83%) 6 (86%) 2 (50%) 6 (86%) 5 (72%) 5 (100%) 

Kailali 8 (100%) 8 (100%) 6 (75%) 1 (13%) 3 (38%) 2 (25%) 2 (29%) 

Kanchanpur 9 (100%) 9 (100%) 6 (67%) 0 (0%) 7 (78%) 8 (89%) 8 (89%) 

Mahottari 7 (88%) 5 (63%) 4 (50%) 3 (43%) 3 (38%) 4 (50%) 4 (50%) 

Morang 8 (100%) 8 (100%) 2 (25%) 0 (0%) 5 (63%) 5 (63%) 4 (50%) 

Sunsari 6 (100%) 5 (83%) 4 (67%) 1 (20%) 6 (67%) 5 (56%) 4 (67%) 

Surkhet 4 (100%) 3 (75%) 3 (75%) 2 (50%) 3 (75%) 1 (25%) 2 (5%) 

 

Key Immunization findings 

The key findings from monitoring of health facilities suggested that there was variation in the 
understanding of the policies and practice for immunization program.  
 
Table 23: Health facilities (n = 136) monitoring with key programmatic indicators 

Key programmatic indicators 

District 
(No. of 
HF) 
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Bajura 
(n=16) 

4 (25%) 12 (75%) 0 15 (94%) 6 (38%) 5(31%) 6(38%) 10 (62%) 11 (69%) 9(56%) 

Banke 
(n=8) 

8 (100%) 4 (50%) 2 (25%) 7 (88%) 5 (63%) 4(50%) 5(62%) 8 (100%) 7(88%) 4(50%) 

Bardiya 
(n=16) 

12 (75%) 10 (63%) 2 (12%) 13 (82%) 14 (88%) 8(50%) 7(44%) 13 (81%) 13 (81%) 14(88%) 

Dang 
(n=15) 

8 (53%) 9 (60%) 2 (13%) 13 (87%) 9 (60%) 13 (87%) 8 (53%) 14 (93%) 15 (100%) 13(87%) 

Kailali 
(n=16) 

13 (81%) 11 (69%) 4 (25%) 11 (69%) 10 (63%) 15 (94%) 9(56%) 11 (69%) 16 (100%) 12(75%) 
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Kanchan
pur 
(n=11) 

8 (72%) 1 (9%) 1(9%) 8 (72%) 9 (82%) 7(63%) 8(72%) 10 (91%) 5(45%) 8(72%) 

Mahottari 
(n=16) 

3 (19%) 8 (50%) 12 (75%) 13 (82%) 13 (81%) 3(19%) 6(38%) 11 (69%) 14 (87%) 9(56%) 

Morang 
(n=14) 

5 (35%) 3 921%) 6 (43%) 12 (86%) 11 (79%) 5(36%) 8(57%) 11 (78%) 11 (78%) 9(65%) 

Sunsari 
(n=14) 

7 (50%) 7 (50%) 2 (14%) 10 (71%) 13 (93%) 6(43%) 6(43%) 11 (78%) 9(65%) 8(57%) 

Surkhet 
(n=10) 

6 (60%) 10 (100%) 0 3 (30%) 5 (50%) 2(20%) 7(70%) 8(80%) 7(70%) 8(80%) 

Total= 
136 

74 (54%) 71 (52%) 31 (23%) 105 (77%) 95 (70%) 68 (50%) 70 (51%) 107 (79%) 108 (79%) 94 (69%) 

 
*The reasons for discontinuity in running routine immunization sessions regularly were 
festivals, election, occupied in other health programs, and shortage in staff.  
**The Health Facilities that did not open MR vaccine vial for one child responded that they 
wanted to avoid the wastage. 
***Health facilities tracked defaulters through FCHVs and phone calls  
 
 
Figure 14. Vaccination status of children identified during RCA in 10 districts 

 
 

3%
11%

86%

Vaccination status of children (n=1492) identified during RCA, 2023

Zero dose Under-immunized Vaccinated
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Figure 15. District-wise quick immunization assessment during RCA, 2023

 
 
 
 
 
 
 
Figure 16. Reason for missed vaccination identified during RCA 2023 
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Summary of RCA field observation and findings: 

Provider-based reasons for failure to vaccinate  

 3% Zero dose and 11% missed children were identified. (Max. Banke, Kanchanpur) 
 Microplanning: 54% HF only had updated & included high-risk areas (Mahottari 

19%) 
 Knowledge gap: 79% HF know delayed schedule, 30% HF did not know maximum 

age limit of MR vaccination 
 Immunization monitoring chart used in 50% of HFs 
 Logistics: 23% HF faced shortage of vaccines & syringes; 38% shortage of 

registers/recording tools 
 Immunization sessions: Most of the outreach sessions run in open space or poor 

infrastructures, 48% HF had not run regular monthly sessions due to festival, 
election, HWs busy in other health programs, HR shortage 

 Defaulter tracking system: 29% HF fails to track 
 

Client-based reasons for failure to vaccinate 

 Vaccine hesitancy was found among specific pocket areas in Banke, Mahottari and 
Bardiya districts.  

 Inadequate information on vaccination session sites, date and timing leading to 
missed RI doses  

 Seasonal migrations to different municipalities, districts, or countries.  
 Unaware of importance and need of vaccination and missed doses 
 Fear of work or wages loss among daily wage earners 

 

 

Provider-based reasons for vaccine failure 

Provider-based reasons for vaccine failure indicates issues with cold chain 
management at the local levels 

 Poorly maintained district cold room and vaccine sub-stores (vaccine are not stored in 
proper shelves in refrigerators) 

 Outreach sessions being conducted in open space and/ or in site with poor facilities 
 No back up plan or alternate energy source available for electricity cutoff in vaccine 

sub stores. 
 Conditioned icepacks were not changed regularly at HF level during routine 

immunization sessions. 
 Temperature monitoring not conducted regularly due to lack freeze tags, reporting 

forms and knowledge 
 Vaccines stored beyond discard point (VVM stage III) in the refrigerators. 
 Limited number of vaccine sub-stores available with skilled human resources at 

municipality or health facility. 
 Returned unopened vaccine vials status not being monitored regularly once received 

at DVS or VSS. 
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Figure 17. Flow chart of Root Cause Analysis (RCA) of Measle Outbreak 2022/23 

 

The detail analysis of RCA desk and field findings showed failure to vaccinate as a primary 
cause of measles outbreak in all outbreak affected districts. In addition, provider-based vaccine 
failure also contributed to measles outbreak in all districts.  

The two important causes of failure to vaccinate children are no/incomplete RI micro-plan of 
health facilities and missed RI opportunities. Only 54% of the HF had either updated and or 
included high-risk areas in their micro-plan. In addition, immunization monitoring chart was not 
available in 50% of the monitored health facilities. This is due to lack of trained human 
resource, shortage of planning tools and lack of budget for training at local level. The bottom 
cause of above factors relates to lack of accountability, supervision and monitoring from higher 
level and delay in timely disbursement of budget. 

Missed RI opportunities is another important cause of failure to vaccinate children in all 
outbreak affected districts. This is due to decreased in number of outreach sessions, 
interrupted immunization sessions and non-functional default tracking system. The new federal 
government formed a ward of municipality merging 2-3 former village development committee 
(VDC). The VDC used to conduct 3-5 outreach session in a month. At present, a municipality 
runs a fixed session in health facility and only 1-2 outreach session in a month. This change 
has significantly reduced number of outreach sessions leading to access barrier for 
communities. In addition, health facilities are demotivated to conduct additional outreach 
session as there is no provision of travel allowance to HCW for running outreach sessions. 
Similarly, increased missed opportunities are also due to interruption of RI sessions during 
official holidays (Dashain/Tihar/election/major festivals) and no continuation of default tracking 
system by local health facilities. This is due to lack of knowledge on how to update local level 
micro-plan, track defaulters and provide missed vaccination as per recently endorsed delayed 
vaccination schedule. 
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The client-based reasons for failure to vaccinate includes knowledge gap, migration, vaccine 
hesitancy/refusal among few ethnic minorities. Family/parents were unaware of RI session 
site/date and time as not all health facilities displayed information on RI session. In addition, 
marginalized and ethnic minority have lack of health seeking behavior. Moreover, RI session 
are usually conducted during working days from 10 AM-3 PM. This is inappropriate time for 
office workers and daily wagers to take their children for RI vaccination. 

Another reasons for client-based failure to vaccinate is migration- seasonal, internal, and 
external. Many families travel to cities and outside country for job opportunities. This is due to 
low socio-economic status, and such families gives less importance to immunization. In 
addition, they are unaware of RI session/services in the big cities leading to failure to vaccinate 
their children with age-appropriate vaccination. Some families do frequent travel along border 
to meet family members in another cities/country and miss RI vaccination. This has been 
common cause of missed antigen in bordering districts of India. 

The other causes of client-based failure to vaccinate is vaccine hesitancy/refusal detected in 
small pocket areas of religious minority communities. This is due to false religious belief 
towards vaccine added with fear of adverse event following immunization (AEFI). The 
underlying causes are inadequate vaccine advocacy from health authorities in these special 
communities, limited involvement of local stakeholders during update/development of micro-
plan. In addition, women from this community have less decision-making role in the family and 
women are unable to take their children to session site without permission from head of the 
family. 

The provider-based reasons of vaccine failure also contributed to measles outbreak. Measles 
outbreak data showed that significant proportion of vaccinated cases developed measles. 
Among total measles cases, 13% had received ≥ 2 doses and 21% had received one dose of 
measles containing vaccine.  The primary cause is related to inadequate cold chain 
management at local level. Field monitoring detected most of the outreach session being 
conducted in open space and poor infrastructure setting. This is due to lack of budget allocation 
and less prioritization of immunization program by local government. Health workers are 
unable to maintain required temperature and use conditioned icepacks both during vaccine 
transportation and session site due to lack of training. RCA findings also revealed that vaccine 
sub-stores do not have electricity back-up plan to maintain cold chain. In addition, there is 
limited supervision and written programmatic feedback on cold chain management from higher 
level.   

 

14. Lesson Learned 

National Immunization Programme has learned many valuable lessons, both success and 
setbacks, from measles outbreak of 2022/23. The measles outbreak investigation, outbreak 
response immunization (ORI) and root cause analysis (RCS) of measles outbreak, conducted 
in 10 districts, identified many key programmatic areas to improve to accelerate MR elimination 
goal of 2026. Important lessons have been learned in many strategic interventions related to 
MR elimination strategies including routine immunization service delivery, program 
implementation, ownership of VPD surveillance program including outbreak management and 
local level advocacy on MR elimination and VPD surveillance.  

 Disaster preparedness and response plan exist at district and municipality level. This 
plan mandated the local RRT to implement disease outbreak preparedness and 
response plan. However, it does not constitute disease specific preparedness and 
response plan including measles outbreak management. Therefore, during early stage 
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of measles outbreak at Nepalgunj municipality- Banke, there was limited engagement 
of local RRT in fund mobilization to support coordination meeting, outbreak field 
investigation, and capacity building of health workers to enhance measles outbreak 
investigation and outbreak response immunization (ORI). 

 Local RRT exist in the districts. However, measles outbreak preparedness and 
response trainings were not conducted in all ORI supported districts. Therefore, RRT 
members were not able to provide quality technical input during measles outbreak 
response.   

 Measles outbreak of Nepalgunj- Banke started from schoolteacher. Central level 
Measles Outbreak Management Team meeting, under leadership of Director General 
of Department of Health Services (DoHS), recommended health office- Banke for 
closure of all schools for at least two weeks to stop measles virus transmission in 
coordination with Ministry of Education Science and Technology (MoEST) and Ministry 
of Federal and General Administration (MoFaGA). In addition, team meeting also 
suggested Health Office- Banke for early ORI response in both measles outbreak 
affected and adjoining outbreak free municipalities. However, schools’ closure was not 
done and technical guidance on early ORI response was not applicable due to various 
technical reasons. This led to spread of measles outbreak to all municipalities of Banke 
districts followed by spread of measles outbreak to adjoining districts and provinces.  

 Measles outbreak investigation and response was also somehow affected by delay in 
effective and timely coordination with local stakeholders. RRT, with technical support 
from WHO-Nepal, was mobilized for active case searches in the private hospitals, 
communities including active involvement of medical professional organization 
(NEPAS) in suspected measles case reporting. However, advocacy meeting with 
community leader, youth clubs and religious leaders and local civil society organization 
(CSO) on measles outbreak response was conducted late in Nepalgunj outbreak 
response. This led to delay in adequate implementation of outbreak response, 
ownership of the immunization program by community leaders and stakeholders in 
Banke district. 

 Nepal received ORI funding from Measles and Rubella Partnership (MRP). Under the 
overall guidance of Family Welfare Division (FWD), Nepal Red Cross Society (NRCS) 
agreed to assist financial aspect of measles ORI campaign operation at district and 
municipality level. However, there was delay in transfer of allocated budget to NRCS. 
This led to postpone of proposed campaign planning, training, and ORI activity date. 

 Measles ORI campaign support by civil society organization (CSO) like NRCS is a first 
and new modality in Nepal. At federal level, FWD provided technical briefing to NRCS 
key staffs on MR ORI campaign. However, NRCS could not escalate same level of 
orientation including detail aspects of operation modality, budget transfer methodology, 
role, and responsibility of NRCS field staffs during campaign including coordination with 
local health authorities during ORI campaign. This created confusion among NRCS 
staff, health offices, stakeholders, and partners leading to some delay in 
implementation of ORI campaign in few districts.   

 The ORI campaign was further delayed due to inadequate coordination between NRCS 
field staff and health offices/municipalities. NRCS field staffs were not able to 
coordinate and communicate with health offices on importance of early ORI. So, health 
office/municipalities could not prioritize ORI campaign. In addition, few municipalities 
closed school due to heatwaves. Dengue outbreak of 2023 also postponed ORI 
campaign in Sunsari district. So, ORI campaign needs coordinated approach with detail 
planning so that proposed activities will be completed on time schedule.  
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 Root cause analysis (RCA) of measles outbreak was conducted in ten priority districts. 
Health staff from one municipality conducted RCA in another municipality and vice 
versa. The RCA team also included participants from health office, province, FWD, 
partners. During debriefing workshop, participants acknowledged that similar RCA field 
activities will help to identify real underlying cause of measles outbreak and it should 
be conducted in all measles outbreak investigation to implement corrective measures.  

 RCA field observations and findings showed failure to vaccinate as a prime case of 
measles outbreak in all districts. RCA field monitoring detected significant number of 
zero dose and missed children even after ORI campaign. This clearly shows that 
program must provide hands on quality micro-plan training at municipality level and 
conduct regular supportive supervision with written feedback. Majority of Health 
offices/municipalities have not updated micro-plan and available micro-plan did not 
include strategies to reach left out and drop-out children. Health offices can facilitate 
municipality to update micro-plan focusing vulnerable areas (hard-to-reach 
populations, high-risk areas, migrants, and nomadic populations) to reach zero-dose 
and under-immunized children. 

 Majority of health facilities monitored during RCA were aware of national VPD reporting 
system. However, only few private hospitals/clinics are involved in measles and other 
VPD case reporting. So, many VPD cases are either not reported or missed from 
private hospitals. Local health authorities can review health facilities in their catchment 
areas and include private hospitals in VPD reporting system to achieve and maintain 
sensitive measles/VPD surveillance indicators.  

 Nepal has open and porous border with India. The measles outbreak genotype 
information shows circulation of same measles genotype in both Nepal and India. So, 
regular cross-border coordination is critical activity to ensure interruption of virus 
transmission from point of entry. Local government should ensure screening of 
measles and other priority VPD cases at all point of entry and periodic cross-border 
VPD surveillance meetings should be conducted to share information and enhance 
VPD surveillance.  

 

16. Conclusion and Recommendations 

Conclusion: 

This technical report summarized measles outbreak response and root cause analysis of 
measles outbreak in ten priority districts including nine ORI supported districts. This is a first 
study Nepal has ever done to understand real root cause analysis (RCA) of measles outbreak. 
The administrative measles coverage data, measles rubella annual country report-2023, 
cohort of missed children in last five years (2017-2022), finding of independent monitoring 
data, RCA desk and field findings provided sufficient evidence to support the conclusion of 
failure to vaccinate as a prime cause of measles outbreak in all ten measles outbreak districts. 
The factors resulting in failure to vaccinate, and vaccine failure are summarized in figure 17. 

Nepal has made significant progress on measles vaccination coverage providing two doses of 
measles and rubella containing vaccines since 2016. The administrative MR coverage have 
increased above 90% post covid pandemic in 2022. However, the subnational variation exists 
in coverage with equity. In 2022, 48 (62%) districts did not achieve >95% coverages with both 
first and second MR doses. Further analysis showed that only 289 (38%) municipalities 
achieved ≥95% MR first dose coverage and 273 (36%) municipalities achieved ≥95% MR 
second dose coverage. The total number of children missing MR first dose and MR second 
dose were 27,676 and 37,222, respectively in 2022. Most of these missed children were from 
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Madhesh Province, Koshi Province and Karnali Province. In addition, the administrative data 
showed that significant number of children from measles outbreak districts missed MR second 
dose in the last five years (2017-2021)- Figure 7.   

Measles outbreak in Banke district of Lumbini Province started in Dec 2022 and continued till 
March 2023. The central RRT was activated, and outbreak management meeting was 
convened under leadership of Director General- Department of Health Services from first week 
of Jan 2023. However, there was minimal engagement of local RRT during early stage of 
measles outbreak in Banke, leading to delayed in ORI response and subsequent spread of 
measles outbreak to adjoining districts and other part of the country.  

The measles ORI campaign was conducted in all nine districts during July-Sep 2023. The ORI 
age group was 6 months to 14 years targeting 1.6 million children. More than 6000 sessions 
were conducted during ORI achieving more than 95% ORI coverage in each district. 1,845 
health care workers were trained, and 184 ORI session sites were monitored. More than 
21,000 children were monitored during rapid convenience monitoring and 9% children missed 
ORI doses. Similarly, RCM also detected 64 zero dose and 85 under vaccinated children for 
MR vaccine.   

Nepal has been able to achieve and maintain measles rubella surveillance sensitivity with 
discarded non-measles non-rubella rate above 2 per 100,000 population both at national and 
subnational level. The cases are reported from all districts, community, informers, and private 
hospitals. The outbreak genotype information showed D8 measles genotype as a predominant 
circulating measles strain in the country. 

Root cause analysis was conducted to identify cause of measles outbreak in ten priority 
districts including nine (9) ORI supported districts. A pilot study was conducted in Banke district 
followed by RCA in other districts. Desk review was done at central level to identify preliminary 
cause which showed immunity gap as a major cause. Field RCA observation and findings 
further supported desk review findings which was debriefed to local health authorities for 
corrective action.  

 

 

Recommendations: 

Measles Rubella Outbreak Investigation and response: 
 
• Train local RRT on measles rubella outbreak investigation and response. 

 
• Coordinate local stakeholders (school, private hospitals/clinics, medical bodies, local and 

religious leaders) on outbreak management and response. 
 
• Advocate and ensure utilization of local level contingency funds for measles rubella 

outbreak investigation and response at all local levels. 
 

• Conduct measles outbreak preparedness and response training in all districts so that 
local RRT can provide prompt measles outbreak response. 

 
• Ensure cross border coordination, sharing of measles outbreak information and enhance 

suspected measles surveillance at all points of entry. 
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Strengthening routine Immunization: 

• Update and implement micro-plan focusing on vulnerable areas with community 
involvement to reach zero dose and under-immunized children. 

• Revision of session sites including outreach session as per population density of 
area and current structure. 

• Develop local strategies to reach missed children (zero dose and under-vaccinated) 
 
• Ensure regular supportive supervision with written feedback and follow-up of supervision 

visit. 
 
• Update and display monitoring chart to track monthly progress on RI coverage for 

corrective action. 
 

• Revision and expansion of session sites including outreach session as per current structure 
using local resources by municipality 

 
• Provinces to advocate with municipality on provision of session site infrastructure/facilities.  
 
• Advocacy with local government and stakeholders on accelerating immunization 

coverages. 
 

• Cold chain management in all levels (provincial, district, sub-store). 
 

Enhance measles and VPD surveillance: 

• Expand reporting units in all municipalities based on population density and availability of 
health facilities- public/private institution. And provinces to circulate official letter to private 
hospitals to be part of the VPD reporting unit.  
 

• Province to share update on VPD cases and immunization to municipality and health 
offices. 

 
• Ensure and plan joint supervision field visit of priority reporting units and municipalities. 
 
• For any suspected VPD cases, health facilities to inform Health office, municipality for 

investigation and case management. 
 
 
Accountability and governance oversight: 
• Advocate on MR elimination goals with Immunization Coordination Committee (ICC) to 

track progress on MR elimination at all levels. 
 

• Local RRT to present measles outbreak root cause analysis (RCA) findings to District 
Immunization Coordination Committee (DICC) to accelerate MR elimination activities.  

 
• Advocate with municipality on Immunization coverage and VPD surveillance sensitivity 

including MR elimination progress as one of the indicators of local government 
institutional Self- Assessment (LISA). 
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Annex 
1. National routine immunization schedule- Nepal 

 
 
 
 

2. Delayed vaccination schedule- Nepal 
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3. Field participants of root cause analysis (RCA) 

SN District Participants from 
FWD 

SMO 
participation 

Central WHO IPD 
staff participation 

Participants 
from 
UNICEF 

1 Banke  Dr. Tripti Pal 
Raman  

Dr Pasang Rai Ms 
Mona Lacoul,  
Dr Dipesh Man 
Shrestha,  
Dr Pawan Updhyaya 

Mr. Mohan 
Joshi 

2 Bajura Dr Urmila Lama Dr Ramu Sharma   - 

3 Kanchanpur Ms. Anju Basnet Dr Tripti Pal 
Raman 

Ms Punyashwori 
Koju 

Ms Arati 
Poudel 

4 Kailali Ms Meera Poudel Dr Rupesh 
Timilsina 

Mr Harsha Dahal - 

5 Surkhet Mr. Chetan Nidhi 
Wagle 

Dr Sagar Tiwari Ms Sangita Jaiswal Mr Krishna 
Hari Mainali 

6 Bardiya Dr Rinesh Adhikari Dr Suresh Shukla Dr Pawan Upadhyay Mr Mohan 
Joshi  

7 Dang Dr Abhiyan 
Gautam 

Dr. Smriti Lama Ms Mona Lacoul - 

8 Mahottari  Dr Soniya Bhagat 
 

Ms Beki 
Prasai 

9 Morang Mr Sanjay 
Mahaseth 

Dr Neemesh 
Khatiwada 

Dr Pasang Rai Mr Anish 
Shah 

10 Sunsari  Dr Shraddha 
Pangeni 

Dr Dipesh Man 
Shrestha 

Mr Anish 
Shah 

 
 
 

4. Photographs of field activities 

 

Measles outbreak Investigation and management 

  
Vitamin A distributed during Measles case management in school & collecting blood sample of suspected cases 
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Active case search in community and throat swab & blood sample collected from suspected Measles cases by 
SMO at Baadi community, Simta RM ward no-6, Surkhet district 
 
 

 
Discussions about the Measles patient and the contacts with the team from DHO, WHO & UNICEF 

 
 

 
SMO orienting VPD surveillance to health workers 
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Measles Outbreak Response Immunization 

Microplanning & advocacy meetings: 

District level 

 
Bardiya                                                                         Mahottari 

 
  Dang                                                                        Kanchanpur 

 
Municipality level 

 
 
Health facility & community level 

  
Advocacy meeting with FCHVs and local religious leaders at Bardiya on MR vaccination. 
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Bajura 

 
Session sites monitoring 
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RCM in ORI conducted districts 

 

   
 
 

Root Cause Analysis  

Planning Meeting: 

 
NIAC member/ Dr. G D Thakur delivering objectives of RCA at Mahottrai district 

 



 

43 
 

   
 
Field Visits: 
Cold chain monitoring 

    
Joint monitoring with NIAC members of DVS and BOPV vaccine vials stored in icepack freezer at Mahottari. 

                                 Surkhet 

 

   
Banke DVS & Surkhet District Vaccine Stores monitoring 

Chief, 
CHISS, FWD 
along with 
WHO-IPD 
team 
monitoring 
District 
Vaccine 
Store of 
Health Office, 
Dang. 
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Immunization session site monitoring during RCA at Mahottari district. 

 

   
Sunsari                                                              Kanchanpur                            Kailali 
Health facility level monitoring 

 
 
Quick Immunization monitoring in communities by RCA field team: 
 

  

  
 
RCA monitoring team conducting quick immunization assessment in marginalized & high-risk communities. 
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RCA Dissemination Meeting: 

 
Morang      Mahottari 

 
Dang            Surkhet 

  
Banke                                                                    Kailali 

 
 
 

 

 


