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Abstract 

Background:  As of October 2021, 47 (80%) of the 59 countries, identified at highest risk for Maternal and Neonatal 
Tetanus (MNT), had been validated for elimination. We assessed sustainability of MNT elimination (MNTE) in 28 coun-
tries that were validated during 2011‒2020.

Methods:  We assessed the attainment of the following MNTE sustainability indicators: 1) ≥ 90% coverage with three 
doses of Diphtheria-Tetanus-Pertussis vaccine (DTP3) among infants < 1 year, 2) ≥ 80% coverage with at least two 
doses of tetanus toxoid-containing vaccine (TTCV2 +) among pregnant women, 3) ≥ 80% protection at birth (PAB), 
4) ≥ 70% skilled birth attendance (SBA), and 4) ≥ 80% first (ANC1) and fourth antenatal care (ANC4) visits. We assessed 
the introduction of TTCV booster doses. Data sources included the 2020 WHO /UNICEF Joint Reporting Forms, and the 
latest Demographic and Health Survey (DHS) or Multi-Indicator Cluster Surveys (MICS) for each country, if available. 
We reviewed literature and used DHS/MICS data to identify barriers to sustaining MNTE.

Results:  Of 28 assessed countries, 7 (25%) reported ≥ 90% DTP3 coverage, 4 of 26 (16%) reported ≥ 80% 
TTCV2 + coverage, and 23 of 27 (85%) reported ≥ 80% PAB coverage. Based on DHS/MICS in 15 of the 28 countries, 
10 (67%) achieved ≥ 70% SBA delivery, 13 (87%) achieved ≥ 80% ANC1 visit coverage, and 3 (20%) ≥ 80% ANC4 visit 
coverage. We observed sub-optimal coverage in many countries at the subnational level. The first, second and third 
booster doses of TTCV respectively have been introduced in 6 (21%), 5 (18%), and 1 (4%) of 28 countries. Only three 
countries conducted post-MNTE validation assessments. Barriers to MNTE sustainability included: competing program 
priorities, limited resources to introduce TTCV booster doses and implement corrective immunization in high-risk 
districts and socio-economic factors.

Conclusions:  Despite good performance of MNTE indicators in several countries, MNTE sustainability appears threat-
ened in some countries. Integration and coordination of MNTE activities with other immunization activities in the 
context of the Immunization Agenda 2030 lifecourse vaccination strategy such as providing tetanus booster doses in 
school-based vaccination platforms, during measles second dose and HPV vaccination, and integrating MNTE post-
validation assessments with immunization program reviews will ensure MNTE is sustained.
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Background
Clostridium tetani (C. tetani), the causative agent of teta-
nus is widely found in soil and can easily enter the body 
through contaminated wounds, exposing unimmunized 
individuals to tetanus. Unclean delivery and umbilical 
cord care practices are the main causes of maternal and 
neonatal tetanus [1]. In 1989 the World Health Assem-
bly (WHA) [2] endorsed the resolution on Neonatal 
Tetanus Elimination and in 1999, the global initiative 
was relaunched as maternal and neonatal tetanus elimi-
nation (MNTE) targeting 59 priority countries that were 
considered at high risk for maternal and neonatal teta-
nus (MNT) [3]. MNTE is defined as having less than 
one neonatal tetanus (NT) case per 1000 livebirths (< 1 
NT / 1000 live births) in every district annually [4]. The 
strategies for elimination include: 1) vaccinating ≥ 80% of 
pregnant women in all districts with 2 doses of tetanus 
toxoid containing vaccine (TTCV2 +), 2) targeting ≥ 80% 
of women of reproductive age (WRA) aged 15‒49 years 
in high-risk districts with TTCV through rounds of sup-
plementary immunization activities (SIAs), 3) promot-
ing clean births and umbilical cord care so that ≥ 70% of 
women having access to skilled birth attendance (SBA), 
and 4) strengthening NT surveillance including case 
investigation and response [5]. As of October 2021, 47 
(80%) of the 59 priority countries have been validated to 
have achieved MNTE [6].

Once countries have been validated for MNTE, WHO 
recommends four strategies to sustain elimination [7, 
8]. These include: 1) providing three primary doses of 
TTCV during infancy and three booster doses at 12 – 
23 months, 4 – 7 years and 9 – 15 years respectively, 2) 
checking tetanus vaccination status during antenatal care 
and providing TTCV if needed to pregnant women to 
ensure tetanus protection at birth (PAB), 3) promoting 
clean delivery and umbilical cord care practice through 
increased access to skilled birth attendants (doctors, 
nurses and midwives), and 4) maintaining strong neo-
natal tetanus (NT) surveillance. Following validation of 
elimination, WHO recommends that validated coun-
tries should conduct post-validation assessment every 
five years to assess their MNTE sustainability status [8]. 
It also recommends countries conduct annual NT risk 
analyses to identify and to take corrective actions in high-
risk districts [8, 9].

During 2011–2020, 28 countries were validated for 
MNTE. Most of these countries had routine immuniza-
tion systems with suboptimal performance and relied 
on the recommended WHO “high-risk” approach [10] 

to achieve MNTE by using TTCV SIAs to vaccinate 
WRA in high-risk districts. Countries that could not 
have achieved MNTE without implementing the high-
risk approach are particularly at risk of regressing to a 
situation where MNT could reemerge as a public health 
concern if strategies for maintaining MNTE are not 
sustained.

We assessed the progress and challenges to MNTE 
sustainability in the 28 countries that were validated dur-
ing 2011–2020 and identified options for enhancing the 
implementation of the recommended MNTE sustainabil-
ity strategies.

Methods and materials
We compiled MNTE sustainability performance indi-
cators from various data sources. We assessed protec-
tion against tetanus through immunization of women 
and infants in all 28 countries by compiling coverage 
with three doses of diphtheria-tetanus-pertussis vaccine 
(DTP3) among children aged < 12 months; coverage with 
TTCV2 + among pregnant women using official country 
estimates reported to WHO / UNICEF Joint Reporting 
Form (JRF) in 2020 [11]; and percentage of infants pro-
tected at birth (PAB) against tetanus, assessed based on 
the timing since the last dose and number of doses of 
TTCV received by the mother obtained from the 2020 
WHO estimates [12].

To estimate access to deliveries performed under 
hygienic conditions and antenatal care in 15 (54%) of the 
28 countries that conducted demographic and health 
surveys (DHS) or multiple indicator cluster survey 
(MICS) post-MNTE validation, we used data from the 
most recent DHS/MICS [13, 14] to compile data about 
women aged 15–49 years who reported a live birth dur-
ing the last five years preceding the survey to estimate 
1) percentage of births with SBA, 2) percentage births 
with health facility deliveries (HFD), and 3) percentage 
of women who attended one antenatal care (ANC1) visit, 
and four antenatal care (ANC4) visits.

We assessed tetanus protection across the life-course in 
the 28 countries by compiling information on the status 
of introduction of TTCV booster doses, second dose of 
measles containing vaccine (MCV2), and human papillo-
mavirus vaccine (HPV), and on the existence of school-
based vaccination programs (SVP), from the 2020 WHO 
/ UNICEF Joint Reporting Forms (JRF) [11]. We reviewed 
the countries’ income status [15] and eligibility for Gavi 
support for other vaccines and initiatives [16]. We com-
pared the availability of SVP and Gavi eligibility with 
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the status of introduction of one, two and three TTCV 
booster doses and MCV2 and HPV vaccine.

We also compiled the demographic (total popula-
tion, number of surviving infants, WRA, and pregnant 
women) and economic characteristics (income status) 
of the 28 countries using WHO and World Bank data 
sources [11, 15].

In view of the sup-optimal NT surveillance in most of 
the countries and well-known under-reporting of NT 
cases, we were unable to assess the performance of coun-
tries for NT incidence.

A scoping review of the literature, DHS/MICS data 
review and reports of post-validation assessments from 
the five countries (Algeria, Cameroon, Djibouti, Indone-
sia and, Timor-Leste) that conducted the WHO recom-
mended post-MNTE validation assessments provided 
insights into the barriers to sustaining MNTE.

Data analysis
Using the data sources mentioned above, we estimated 
the percentage of countries that achieved 1) ≥ 90% DTP3 
coverage among children less than 12  months of age, 
2) ≥ 80% TTCV2 + coverage among pregnant women, 
3) ≥ 80% of infants protected at birth (PAB) against tet-
anus, 4) ≥ 70% coverage with SBA, 5) ≥ 70% coverage 
with HFD, and 6) ≥ 80% ANC1 and ANC4 visits among 
women aged 15–49 years.

We compared the percentage coverage between 
TTCV2 + and PAB to describe the discrepancies in cov-
erage that usually exist between these two methods of 
computing tetanus protection coverage. PAB is con-
sidered a more accurate measure of overall protection 
against tetanus since it considers the total number of 
doses of TTCV that a woman has received in her lifetime 
while TTCV2 + only takes into consideration doses taken 
during the current pregnancy [8].

We used DHS/MICS results in the 15 countries with 
recent survey data to compile the minimum and maxi-
mum coverage of MNTE indicators (TTCV2 + , PAB, 
SBA, and HFD) by the second subnational level (region/
province or State) to assess equity in maintenance of 
MNTE within countries.

Ethical consideration
WHO/UNICEF JRF data are aggregate data reported 
by countries on a yearly basis to WHO and are publicly 
available [11]. DHS and MICS are standard household 
surveys conducted in accordance with guidelines of 
implementing countries, DHS surveys are reviewed and 
approved by the ICF Institutional Review Board and usu-
ally by in-country review boards; publicly available DHS 
and MICS datasets are anonymized [13, 14].

Results
Country characteristics
The 28 countries validated for MNTE during 2011–2020 
had a combined 2020 estimated population of approxi-
mately 3.7 billion (nearly half the world population), with 
China and India accounting for over 70% of the popula-
tion of these countries. There were an estimated 73 mil-
lion surviving infants that were targeted for DTP3 and 
62 million pregnant women (excluding China and Iraq, 
where there were no data) targeted for TTCV (Table 1). 
Of the 28 countries, 22 (79%) countries were classified 
as low-income countries (LICs) or lower-middle income 
countries (LMICs) and were eligible for support from 
Gavi, the Vaccine Alliance. All LICs, except Haiti, were 
African countries, and 17 (90%) of the 19 African coun-
tries were eligible for Gavi financial support (Table 1).

Maternal and neonatal tetanus elimination sustainability 
performance indicators
All 28 countries reported DTP3 coverage in 2020, and 7 
(26%) attained ≥ 90% national coverage for DTP3. China 
had the highest coverage (99%) while Haiti reported 
the lowest (51%) DTP3 coverage. For the protection of 
women and infants against tetanus through immuniza-
tion, ≥ 80% TTCV2 + coverage was achieved in 4 (16%) 
of 26 countries (no data for China and Kenya), while PAB 
coverage ≥ 80%, a more reliable estimate for tetanus pro-
tection than TTCV2 + , was attained in 23 (85%) of 27 
countries (no data for China) (Table 2). There was a wide 
disparity between TTCV2 + and PAB coverage within 
countries (Table 3). In Tanzania, there was 51 percentage 
point difference in TTCV2 + coverage between the high-
est (73%) and lowest (22%) performing regions. Similarly, 
the PAB coverage in Cameroon had 41 percentage point 
difference between the highest (91%) and lowest (50%) 
performing regions (Table 3).

Of the 15 countries with available DHS/MICs data, 
ANC1 coverage was generally high with 13 (87%) of 
15 countries attaining ≥ 80%; it ranged from 98% in 
Ghana, Indonesia, Liberia, Senegal, Sierra Leone, 
and Tanzania to 74% in Ethiopia. Only 3 (20%) of 15 
countries attained ≥ 80% coverage for ANC4, which 
ranged between 89% in Ghana to 38% in Mauritania 
(Table  2). Among these 15 countries, 10 (67%) coun-
tries attained ≥ 70% SBA and HFD coverage. SBA cover-
age ranged from 91% in Indonesia to 42% in Haiti, and 
HFD coverage ranged from 83% in Cambodia and Sierra 
Leone to 39% in Haiti (Table 2). In ten (36%) of 28 coun-
tries, both PAB and SBA coverage figures were above the 
sustainability threshold (≥ 80% PAB and ≥ 70% SBA). In 
Ethiopia, Haiti, Tanzania, and Timor-Leste, even though 
SBA coverage was < 70%, PAB coverage was ≥ 80%. In 
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Chad, Equatorial Guinea, Iraq, and Madagascar where 
the PAB and TTCV2 + were below the sustainability 
thresholds, lack of post-validation DHS or MICS did not 
allow us to understand if women and infants were pro-
tected through SBA or HFD (Table 2).

Disparities in sub-national level performance were also 
noted for all 15 countries (Table 3). In Ethiopia, for exam-
ple, subnational coverage for SBA ranged from 26 to 96%, 
while HFD coverage ranged from 23 to 95%, with differ-
ences of 70 and 72 percentage points respectively.

Protection against tetanus across the life‑course
In terms of introduction of TTCV booster doses at 
the ages of 12–23  months, 4–7  years and 9–15  years, 
six (21%), five (21%), and one (4%) of the 28 countries 

reported having the first, second and third TTCV booster 
doses in their immunization schedule, respectively. 
Indonesia was the only country that provided all three 
booster doses. Of the eight countries that had a school 
vaccination programs (SVP), only two (Indonesia and 
Timor-Leste) reported providing a TTCV booster dose 
at school entry (Table 2). Comparing TTCV booster dose 
introduction to introduction of other vaccines provided 
beyond the first year of life, six of the 18 (33%) countries 
providing MCV2 also provided the first TTCV booster 
dose (both vaccines are given during the second year of 
life); and of the eight countries that provided HPV vac-
cine, only one (13%) reported providing the 3rd booster 
dose of TTCV. India, Haiti, and Timor-Leste (LICs 
and LMICs) were the only Gavi supported countries to 

Table 1  Demographic and economic characteristics of the 28 countries that were validated for maternal and neonatal tetanus 
elimination during 2011 – 2020

LIC low-income country, LMIC lower middle-income country, MIC middle-income country, UMIC upper middle-income country, ND No data

Country 2020 Total 
population (× 1000) 
[11]

2020 Surviving infant 
population (× 1000) [11]

2020 Pregnant women 
population (× 1000) [11]

Economic status [15]

Burkina Faso 21,478 958 1,194 LIC

Cameroon 26,153 925 943 LMIC

Cambodia 16,609 363 368* LMIC

Chad 16,802 805 925 LIC

China 1,400,050 14,650 ND UMIC

Cote d’Ivoire 27,305 1,143 1,218 LMIC

Democratic Republic of Congo 112,578 4,503 4,503 LIC

Equatorial Guinea 1,146 28 40 UMIC

Ethiopia 101,767 3,424 3,421 LIC

Gabon 2,210 77 79 UMIC

Ghana 30,928 1,239 1,239 LMIC

Guinea Bissau 1,886 69 84 LIC

Haiti 11,743 264 328 LIC

India 1,356,000 27,338 30,062 LMIC

Indonesia 271,052 4,735 5,221 MIC/UMIC

Iraq 39,310* 1,079 ND UMIC

Kenya 49,343 1,507 1,571 LMIC

Lao Peoples’ Democratic Republic 7,231 159 162* LMIC

Liberia 4,461 191 205 LIC

Madagascar 27,301 963 1,228 LIC

Mauritania 4,173 155 185 LMIC

Niger 22,753 967 1,209 LIC

Philippines 108,877 2,123 2,123 LMIC

Senegal 16,705 578 603 LMIC

Sierra Leone 8,100 324 356 LIC

Tanzania 57,637 2,289 2,289 LIC/LMIC

Timor–Leste 1,299 41 41 LMIC

Uganda 41,583 2,016 2,079 LIC

Total 3,730,368 72,913 61,676
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introduce TTCV booster doses, though we have no evi-
dence that Gavi resources were used. Indonesia, China, 
and Iraq —all MICs or UMICs and non-Gavi eligible— 
have also introduced TTCV booster doses. Equatorial 
Guinea, an UMIC, had not yet introduced any TTCV 
booster dose (Tables 1 and 2).

Barriers to health care services among women
In the DHS or MICS, socioeconomic and demographic 
barriers to accessing health care by women, which may 
also affect access to maternal and newborn care, included: 
1) need for permission to seek healthcare, mostly from 
their husbands (range: 5% in Uganda to 35% in Cameroon 
and Timor-Leste, 2) getting money for treatment (range: 
15% in Indonesia to 73% in Haiti), 3) long distance to 
reach health facilities (range: 11% in Indonesia to 50% in 
Ethiopia), and 4) not wanting to go alone (range: 13% in 
Senegal to 45% in Cambodia). Women who reported fac-
ing at least one obstacle in accessing healthcare ranged 
from 36% in Indonesia to 76% in Haiti (Table 4).

Performance of MNTE sustainability indicators in five 
countries that conducted MNTE post‑validation 
assessments
During 2011‒2020, only three countries (Cameroon, 
Indonesia, and Timor-Leste) that have been validated 
for MNTE during that timeframe have conducted the 

WHO-recommended post-MNTE validation assess-
ments. All countries attained core MNTE sustainability 
indicators (≥ 80% TTCV2 + and ≥ 70% SBA), except in 
Indonesia where the TTCV2 + coverage fell short of the 
threshold at 54% but PAB coverage was ≥ 80% (Table 2). 
The main recommendations from the assessments for 
all 3 countries included: 1) Strengthening NT surveil-
lance, 2) improving health workers’ ability to correctly 
compute TTCV2 + and PAB coverage, 3) conducting 
periodic NT risk assessment for corrective actions, and 
4) overall strengthening of maternal, newborn, child, and 
adolescent health. Cameroon was the only country that 
conducted the WHO recommended NT risk analysis 
and used the outcomes of the assessment for corrective 
action by targeting WRA in high-risk districts with two 
rounds of TTCV SIAs to maintain MNTE.

Discussion
Most of the countries that were validated for the elimi-
nation of MNT during 2011‒2020 appear to be sustain-
ing their elimination status. PAB coverage was ≥ 80% in 
almost all countries (except Chad, Equatorial Guinea, 
Iraq, and Madagascar). However, analysis at the subna-
tional level reveals wide discrepancies in MNTE indica-
tors at the second subnational level (region/provinces/
states).

Table 3  Minimum and maximum coverage of maternal and neonatal tetanus elimination indicators by country second administrative 
level division (region / state / province) for: 1) at least two doses of tetanus toxoid-containing vaccines (TTCV2 +); 2) protection at birth 
against tetanus (PAB); 3) skilled birth attendance (SBA) and, 4) health facility delivery (HFD) in the 15 countries with available DHS / 
MICs data that were validated for maternal and neonatal tetanus elimination (MNTE) during 2011– 2020

TTCV2 + at least two doses of tetanus toxoid-containing vaccines, PAB protection at birth against tetanus, SBA skilled birth attendance, HFD health facility delivery, Min 
minimum, Max maximum, ND no data

Country TTCV2 + [13, 14] PAB [13, 14] SBA [13, 14] HFD [13, 14]

Min Max Min Max Min Max Min Max

Cambodia 45% 80% 72% 98% 54% 98% 51% 97%

Cameroon 35% 75% 50% 91% 47% 99% 37% 99%

Ethiopia ND ND ND ND 26% 96% 23% 95%

Ghana 48% 68% 70% 82% 59% 92% 59% 92%

Haiti 58% 72% 69% 84% 28% 61% 26% 59%

India 57% 96% 64% 97% 61% 98% 51% 98%

Indonesia 33% 37% 56% 59% 86% 96% 60% 88%

Liberia 66% 91% 70% 92% 51% 97% 62% 96%

Mauritania ND ND 30% 65% 37% 99% 45% 98%

Philippines 45% 61% 66% 89% 34% 98% 28% 98%

Senegal 31% 59% 76% 91% 57% 92% 76% 95%

Sierra Leone 48% 95% 58% 97% 64% 98% 61% 97%

Tanzania 22% 73% 81% 97% 42% 96% 40% 94%

Timor-Leste 42% 80% 55% 89% 23% 85% 15% 83%

Uganda 46% 75% 71% 94% 58% 96% 56% 94%
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TTCV infant series and childhood / adolescent booster 
doses
The majority of the 28 countries that have been validated 
for MNTE during 2011–2020, did not achieve ≥ 90% 
DTP3 coverage. The primary infant DTP series provides 
short-term protection and primes the immune system for 
the uptake of TTCV booster doses. A study on the bar-
riers to childhood immunization in sub-Saharan Africa 
identified amongst others, parents’ or caretakers’ barriers 
that included lack of knowledge of immunization, dis-
tance to access point, financial deprivation, lack of family 
support, and distrust in vaccines and immunization pro-
grams. Health system barriers cited by healthcare pro-
viders included limited human resources and inadequate 
infrastructures to maintain the cold chain and inadequate 
supply of vaccines [17]. Scoping reviews of grey and peer 
reviewed literatures on reasons for non or under-vacci-
nation of children identified issues related to the quality 
of immunization services offered, parental knowledge 
and attitudes, and household incomes [18–20]. To ade-
quately sustain their MNTE status, countries need to 
address their specific health system barriers and imple-
ment existing strategies such the Reach Every District 
(RED) approach [21], periodic intensification of routine 
immunization (PIRI), [22] and country specific strategies 
to identify and vaccinate children focusing on “zero dose” 
children and communities [23].

Very few countries that have been validated for MNTE 
during the past 10  years have incorporated the recom-
mended TTCV booster doses to sustain MNTE and pro-
mote protection against tetanus across the life course. 
Gavi’s and other immunization stakeholders’ support 
to MCV2 and HPV delivery has resulted in increased 
uptake of these vaccines in LICs and LMICs and is accel-
erating progress towards attaining the goals of the global 
initiatives associated with these vaccines. While teta-
nus does not have the outbreak potentials of the other 
vaccine-preventable diseases, maternal and neonatal 
tetanus affects the most marginalized and deprived seg-
ment of populations, and diphtheria outbreaks have been 
reported in several of those countries because of lack of 
booster doses (TTCV booster also include diphtheria 
boosters)[24]. In recognition of the inequitable access to 
health care that MNT represents and the need to deliver 
vaccines along a life-course, Gavi had planned to at least 
support the operational costs for the introduction of 
TTCV booster doses through its 2018 Vaccine Invest-
ment Strategy (VIS). However, the COVID19 pandemic 
has caused delays in this Gavi support [25]. Delivering 
the recommended three TTCV booster doses can be eas-
ily integrated with 1) MCV2 during second year of life, 
2) school vaccination program at school entry and, 3) 
HPV vaccine during late childhood and adolescence. In 
addition, lifecourse vaccination and integration are key 
strategies in the Immunization Agenda 2030. With the 

Table 4  Percentage of women age 15–49 who reported that they have serious problems in accessing health care for themselves 
when they are sick, by type of problem in the 14 countries* that were validated for maternal and neonatal tetanus elimination during 
2011 –2020 and had a Demographic and Heath Survey (DHS) conducted post-MNTE validation

Data source: Demographic and Health Survey (DHS) https://​dhspr​ogram.​com/ [13] MNTE: maternal and neonatal tetanus elimination* The preliminary report of the 
2019/2020 DHS for Mauritania (Mauritanie Enquête Démographique et de Santé (EDS) 2019–2020 [PR125] (dhsprogram.com), the only post-validation DHS does not 
include information on problems accessing health care

ND No data

Country Getting permission to go 
for treatment

Getting money for 
treatment

Health facility too 
distant

Not wanting to go 
alone

At least one problem 
accessing health care

Cambodia 21% 64% 35% 45% 75%

Cameroon 35% 67% 40% 28% 72%

Ethiopia 32% 55% 50% 42% 70%

Ghana 7% 48% 24% 14% 57%

Haiti 9% 73% 37% 20% 78%

India ND ND ND ND ND

Indonesia 6% 15% 11% 26% 36%

Liberia 14% 36% 28% 19% 45%

Philippines 9% 45% 22% 21% 54%

Senegal 12% 43% 21% 13% 52%

Sierra Leone 24% 67% 44% 22% 72%

Tanzania 14% 50% 42% 30% 66%

Timor-Leste 35% 38% 46% 41% 60%

Uganda 5% 45% 37% 21% 59%

https://dhsprogram.com/
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high rates of school attendance in middle and upper-
middle income countries and the increasing rates of 
school attendance (especially for primary school) in LICs 
and LMICs, for both boys and girls [26], significant effi-
ciency gain, and shared benefits could accrue by sharing 
operational costs if schools with SVP and/or HPV vacci-
nation programs were to offer Td booster doses to males 
and females during the same visits. Targeting boys with 
TTCV booster doses will allow for life-long protection 
against tetanus as well as diphtheria, while addressing the 
current gender imbalance between males and females in 
protection against tetanus [27, 28].

Screening pregnant women at ANC visit to deliver 
appropriate doses of TTCV
ANC visits provide pregnant women opportunities 
to be vaccinated against tetanus and to receive health 
education on the importance of SBA and HFD as well 
as appropriate cord care practices. Coverage with at 
least one ANC visit was high in almost all 28 countries. 
However further improvement in ANC4 visit coverage 
and implementation of the WHO recommendation of 
at least eight ANC contacts during pregnancy will fur-
ther enhance opportunities for vaccination and clean 
deliveries [29].

The wide disparity in coverage between 
TTCV2 + and PAB in assessing protection against teta-
nus in nearly all countries reflects the limited ability of 
health workers in using the assessment methods, espe-
cially in LICs and LMICs, where the calculation of PAB 
has been limited at the health facility level during ANC 
visits. The PAB assessment method takes into consid-
eration, TTCV doses provided during infancy, booster 
doses, and doses administered during ANC visits, 
outreach and mobile sessions, and during SIAs [8]. In 
countries that have conducted Meningitis A (Men A) 
SIAs, the doses also count towards PAB, since teta-
nus toxoid is used as the carrier protein for the Men 
A polysaccharide, among other conjugate vaccines [1, 
30, 31]. WHO estimates PAB coverage for all its mem-
ber states annually, and in most cases these estimates 
are higher than the countries’ reported TTCV2 + cov-
erage. Countries that have institutionalized the PAB 
assessment method have recorded improved coverage 
in their protection against tetanus by addressing the 
underestimation caused by TTCV2 + coverage method 
alone [32].

Training of health workers and availability of data 
collection tools (home-based records and health facility 
registers) could significantly improve the computation 
of tetanus protection through vaccination. Techni-
cal support to countries to use the PAB method could 

eventually help address the underestimation of true 
level of protection against tetanus among pregnant 
women.

Access to skilled birth attendants and health facility 
delivery
Access to skilled birth attendants (doctors, nurses, and 
midwives) and health facilities during childbirth signifi-
cantly improves the chances that deliveries will be clean 
and performed under hygienic conditions, and that 
appropriate hygienic umbilical cord care practices will 
take place once mothers are discharged from the health 
facilities. Despite the high percentage of countries with 
SBA and HF deliveries among the 15 countries with avail-
able DHS/MICs data, concerns exist about the 5 (33%) 
LICs and LMICs that had < 70% SBA or HFD, and the 13 
countries with no DHS/MICs data post-MNTE valida-
tion to assess SBA and HFD coverage. The low SBA and 
HFD coverage in several countries could be attributed to 
the weak health systems, socioeconomic, infrastructural, 
and cultural factors that limit access by women to essen-
tial health care including, maternal and newborn and 
child health interventions. Traditional birth attendants 
(TBA) and deliveries assisted by female family members 
are still being used especially in remote rural areas. A 
study of the determinant of SBA delivery in Eastern Afri-
can countries concluded that maternal age, women and 
husband education, wealth index, antenatal care visit, 
multiple gestations, parity, accessing health care, and 
residence were major determinants of skilled attendant 
delivery [33]. Strategies to overcome these barriers, most 
of which are outlined in several WHO guidelines, have 
been found to improve maternal and newborn outcomes. 
These include educating pregnant women, partners, 
and families on the importance of SBA and clean deliver-
ies, and building sufficient and competent health work-
forces that are supported by adequate resources, safety 
culture, and safe working environments [34, 35].

Post‑validation assessments to monitor MNTE 
sustainability
Since the validation of MNTE, only five countries (three 
during 2011‒2020) have implemented the WHO recom-
mended periodic NT risk analysis and post-validation 
assessments for corrective actions. This low uptake could 
be attributed to complacency, competing priorities, and 
deprioritizing MNTE once countries have been vali-
dated. Complacency leads to the risk of re-emergence of 
maternal and neonatal tetanus deaths. Hence, countries 
need to conduct periodic NT risk analysis and seize the 
opportunities to integrate post-MNTE validation assess-
ments with reviews of the immunization and other health 
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program. Tracking immunization program reviews 
planned by countries and advocating for the inclusion of 
MNTE post-validation assessments could help replace 
the time consuming and resource intensive standalone 
post-validation assessment, which are usually not attrac-
tive to stakeholders, and could increase compliance by 
countries.

Limitations
The data for this study were mostly obtained from house-
hold surveys which were conducted during different 
years and covered varying periods in each country. Older 
surveys contain data that may no longer reflect the cur-
rent situations in the countries. Only half of the countries 
had recent available DHS/MICS data to assess uptake of 
maternal and reproductive services. These severely lim-
ited the comparison of performance of those indicators 
across the countries. A better understanding of the per-
formance of MNTE is based on district level analyses, 
and as the data for our study were mostly at the national 
level, it was difficult to understand the real country per-
formance for MNTE. In addition, lack of adequate data 
on neonatal tetanus cases and deaths especially at the 
district level limited our ability to assess this indicator. 
Countries need to improve NT surveillance as it is one of 
the important indicators for MNTE validation and sus-
tainability [4].

Conclusions
Since neonatal tetanus elimination is defined as < 1 NT 
case per 1000 live births in each district per year, coun-
tries need to address those gaps in immunization cov-
erage and ensure access to safe delivery at the lowest 
level to sustain MNTE. In LICs and MICs, scarcity of 
resources and fragile health systems continue to limit the 
uptake of DTP3 doses, life-course TTCV booster doses, 
and strengthening of maternal and newborn health care. 
The sub-optimal implementation of MNTE sustainability 
strategies could result in the reemergence of MNT as a 
public health concern in some of these countries. Joint 
planning, implementation, and monitoring of MNTE 
sustainability strategies by country immunization and 
maternal, newborn, child, and adolescent health pro-
grams will ensure that countries validated for MNTE 
maintain their status. New opportunities presented 
through various strategies, including the Immunization 
Agenda 2030 which includes MNTE as an endorsed vac-
cine preventable disease elimination target and promotes 
a lifecourse vaccination approach, could be leveraged by 
countries to sustain their MNTE status. These include 
school health programs, vaccine introductions in the 
second year of life, HPV introduction, zero dose agenda, 

integration of services, and life-course immunization 
delivery platforms. Once available, the planned Gavi Vac-
cine Investment Strategy (VIS) support for the introduc-
tion of TTCV booster doses will be a great opportunity 
to seize.
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