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ABSTRACT

Background: Tetanus toxoid vaccines are effective
against maternal and neonatal tetanus. Despite its
effectiveness and availability, its utilization is
generally low in some populations. The level of its
use and the factors associated with its acceptability
in Masaiti a rural district of Zambia, are unknown.

Aim: The objective of this study was to establish the
prevalence and factors associated with acceptability
for Tetanus toxoid vaccination.

Method: A cross-sectional study was conducted
using a questionnaire with a sample size of 305.
Pearson's Chi-square test and multiple logistic
regression analysis were performed to identify
factors associated with immunization status at the
level of significance of 5%. Women aged 15 to 49
years were included in the study at Fiwale, Masaiti
district of Zambia. Adjusted odds ratios (95% CI)
were reported.

Results: A total of 293 (96.1% response rate)
women participated in the survey of which 135
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(46.1%) were vaccinated. Respondents who were in
the age group of 15-24 years were 68% less likely to
be vaccinated than those aged 35 years or older.
Participants who had children were 5.56 times more
likely to be vaccinated than those who did not have
children; Furthermore, participants who were
employed were 3.88 times more likely to be
vaccinated compared to those who were not
employed. Respondents who knew about TT
vaccination were 2.13 times more likely to be
vaccinated than those who were not aware.

Conclusion: This study revealed a lower than
recommended uptake of tetanus toxoid (TT)
vaccination among women in Fiwale, Zambia.
Demographic factors such as age, education level,
marital status, number of children, and employment
status were significantly associated with
vaccination status. Younger, less educated,
unemployed, unmarried, and childless women were
more likely to be unvaccinated. To increase TT
vaccination rates, targeted interventions should
focus on these vulnerable groups. Awareness
campaigns, community outreach programs, and
mobile vaccination clinics can be effective
strategies to disseminate accurate information and
facilitate convenient access to vaccination services.
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INTRODUCTION

The Zambian government under the Ministry of
Health is working to eliminate maternal and
newborn tetanus as one of the objectives of the
World Health Organization (WHO) by 2030.
However, the vaccination rate among women of
childbearing age for the tetanus toxoid vaccine
remains below the 2020 goal of 80% coverage for
healthy people.'

The burden of maternal and neonatal tetanus is a
pressing health equity issue that predominantly
impacts vulnerable populations, such as the
impoverished and those residing in areas with
inadequate healthcare infrastructure. Fiwale
district, a rural area characterized by widespread
poverty and limited access to essential health
services, exemplifies this disparity. Maternal and
neonatal tetanus has been called a silent killer’, as
victims often die without being officially recorded.
Tetanus is estimated to cause 213,000 to 293,000
deaths worldwide each year and is responsible for 5
-7% of all newborn deaths and 5% of maternal
deaths.” Zambian records show that mothers who
are protected against neonatal tetanus based on ages
less than 20 years were 65.3%, 20-34 years were
81.5%, and 35-49 were 82.6% more likely to be
vaccinated." Maternal and neonatal tetanus is an
important cause of maternal and neonatal mortality,
claiming about 180,000 lives worldwide every year,
almost exclusively in developing countries.’
Although easily prevented by maternal
immunization with the toxoid tetanus vaccine and
aseptic obstetric and postnatal umbilical cord care
practices, maternal and neonatal tetanus persists as a
public health problem in many countries, mainly in
Asia and Africa.’ The provision of tetanus toxoid
immunization to women of childbearing age helps
to achieve the goal of worldwide elimination of
maternal and neonatal tetanus.” Continued
elimination will require improvements to the
currently inadequate immunization and health
service infrastructures and universal access to these
services.

Most tetanus cases occur in sub-Saharan Africa,
where progress has been slower and countries are
still developing, but with the help of vaccine, the
number of tetanus cases decreased by 75% between
1990 and 2016 in sub-Saharan Africa.' New tetanus
infections have decreased worldwide since 1990
with the number of maternal and newborn tetanus
elimination cases (MNTE) decreasing by 89% in
period.’

Factors such as sociodemographic characteristics
and utilization of antenatal care services have been
found to be associated with vaccination status. For
example, a high number of ANC visits is associated
with the use of TT immunization.” Studies have also
shown that mothers who use the follow-up of the
ANC service’, older’, educated’ and living closer to
health facilities are more likely to be immunized.
Furthermore, Shafiq et al’. reported that the lack of
information on the TT vaccine service was more
likely to be associated with not receiving the TT
vaccine. In a study by Fournet et al., several
common beliefs were found to be associated with a
nonvaccinating state. Similarly, a study by Akmatov
et al” reported that participants with negative
attitudes toward vaccinations were more likely to be
unvaccinated.

Zambia is one of the countries that has benefitted
from the positive impact of the vaccine in terms of
reducing cases of tetanus. The number of cases and
deaths caused by tetanus has steadily declined in
recent decades. Despite the positive impact, some
parts of the country have received the vaccine with a
negative attitude, and this has resulted in the
abandonment of the vaccine target. If shunning
continues, maternal and neonatal deaths due to
tetanus shall continue to occur when full protection
of women against tetanus is not achieved.

This study aimed to determine coverage, and
identifying key socio-demographic factors
influencing tetanus toxoid vaccination acceptability
among women in Fiwale district.
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METHODSAND MATERIALS
Research Setting

The study was conducted at the Fiwale Rural Health
Centre located approximately 50 km east of the
Masaiti District Health Office on the Copperbelt
Province. Fiwale Rural Health Centre is a Mission
Health Centre run by the Northern Baptist
Association of Zambia (NBAZ), which was
established in 1938." This Rural Health Centre does
not have admitting wards; however, the services
offered include maternal and child health (MCH),
maternity ward, outpatient department,
antiretroviral therapy (ART) services, laboratory,
and pharmacy services. The annual outpatient
attendance for women aged 15 to 49 years was two
thousand and sevenin2019."

Study population

The target population for this study was women
between 15 and 49 years of age at Fiwale Rural
Health Centre.

Study design

In this study a cross-sectional approach was adopted.
It involved the gathering of data that reflect
experiences, focusing on perceptions and opinions
of women of childbearing age who participated in
the research.

Sample size

The sample size for the study was determined using
the formula by Cochran (1963) for finite
populations. Where n is the desired sample; P is the
prevalence 29%; q is I-p; Z is the standard normal
deviation (1.96 at 95% CI); e is the degree of
precision.

Taking the annual outpatient attendance for women
aged 15 to 49 years at Fiwale Rural Health Centre of
two thousand and seven (2007) in 2019 [11]; the
calculated sample size was 274. Thereafter,

considering a 10% nonresponse rate, the sample size
was adjusted to 304.

Sampling Procedure
Sample selection

In this study, 293 women between 15 and 49 years of
age were systematically randomly sampled without
replacement from the target population of 2007
women in Fiwale according to the attendance record
for 2019". Systematic random sampling was used to
achieve a more uniform spread over the entire
population and therefore be more representative of
the population.

Inclusion Criteria

The sample included women between 15 and 49
years of age who accessed health care services at the
Fiwale Rural Health Centre. The study only included
those who gave their consent to participate in the
study.

Exclusion Criteria

The study excluded women between 15 and 49 years
of age who did not give their consent and young
women who had not reached the age of 15 years who
had no guardians to obtain permission from, as well
as women of their childbearing age who accessed
health services from other rural health centres.
Women who did not fall in the age bracket were also
excluded from the study.

Data Collection

The study used a questionnaire to collect data. The
questionnaire was developed following the World
Health Organization Vaccination Coverage Cluster
Surveys reference manual.”” The questionnaire was
translated from English to Bemba and Lamba
languages. Translation was done so that subjects
could easily understand the questionnaire, as these
languages are spoken within the Fiwale area. The
questionnaire comprised questions on information
on tetanus toxoid vaccination, accessibility of
services to patients, the attitude of health personnel
towards patients, and record keeping in patients. The
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questionnaire was a written interview conducted
face-to-face. A preliminary pre-test of a semi-
structured questionnaire was conducted on thirty
individuals at Fiwale Health Centre, and these same
individuals were not included in the main study.
This was done to adjust the questionnaire, as well as
to estimate the duration the respondent would be
expected to take in answering the questionnaire. All
questionnaires were serialized using a unique
number per respondent to facilitate the validation
and accountability process. The complete
questionnaires were verified for completeness and
then stored by researchers.

Data Management and Analysis

The collected data was coded and entered into a
computer database designed using the Microsoft
Excel application. Data verification and validation
was performed by rechecking all data entries with
the original data forms to achieve a clean data set
that was then exported into a Statistical Package for
Social Sciences (SPSS) version 20 for analysis.
Pearson's Chi-square was used to evaluate for the
association between dependent and independent
variables at a significance level of 5%. An odds ratio
with a 95% confidence interval was reported.
Further logistic regression was used to identify
independent predictors of maternal vaccination
status ata 5% significant level.

Ethical clearance

The study did not collect names or any information
that could be used to identify study participants.
Questionnaires were identified by prewritten serial
numbers. The information collected during the
study was used only for the purposes indicated in the
study objectives. Ethical clearance was granted by
the Ethics Committee of the Tropical Diseases
Research Centre (TDRC) IRB00002911 FWA
number: 00003729. The approval number for the
study is TRC/C4/06/2020.

RESULTS

Social-demographic characteristics of the
sample

Atotal 0of 293 respondents participated in the survey,
of which 135 (46.1%) respondents were vaccinated.
Table 1 represents the sociodemographic
characteristics of the respondents. Age, the last
grade achieved, marital status, number of children,
and employment status were significantly
associated with vaccination. Individuals who were
not vaccinated tended to be younger, of little
educational status and unmarried.

Table 1. Associations of sociodemographic

characteristics with vaccination status in
bivariate analysis.
P-
VARIABLE TOTAL VACCINATED VALUE
Yes=135 No=158
AGE; n (%) n (%) n (%)
15-24 178 (60.8) | 47 (34.8) | 131(82.9) | <0.001
24-34 70 (23.9) 49 (36.3) | 21(13.3)
35+ 45 (15.4) 39(28.9) |6(3.8)
Last Grade;
Not been to school 11 (3.8) 6(4.4) 5(3.2) 0.007
primary level 108 (36.9) | 62(45.9) |46(29.1)
secondary level or higher | 174 (59.4) | 67 (49.6) 107 (67.7)
Marital Status
Married 171 (58.4) | 111 (82.2) |60 (38.0) | <0.001
Single 122 (41.6) |24(17.8) | 98(62.0)
Employment status
Formal 10 (3.4) 10 (7.4) 0(0.0) <0.001
Informal 219(74.7) | 121(89.6) | 98 (62.0)
Still in School 64 (21.8) 4(3.0) 60 (38.0)
Number of Children
1to3 124 (42.3) | 67(49.6) |57(36.1) |<0.001
4106 49 (16.7) 43(319) |6(3.8)
above 7 12 (4.1) 12(8.9) 0 (0.00)
None 108 (39.9) | 13(9.6) 95 (60.1)
Denomination
Baptist 133 (45.4) | 62(45.9) | 71(44.9) | 0413
Seventh Adventist 66(22.5) |27(20.0) |39(24.7)
Pentecostal 22(7.5) 8(5.9) 14 (8.9)
Others 72(246) [38(28.1) |34(21.5)
Total 135 (46.1) | 158 (53.9)
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Awareness of TT

Table 2 shows that awareness of TT vaccination was
positively associated with vaccination, while the
attitude of health workers did not have a significant
association with a vaccination status of the women
atFiwale.

VARIABLE TOTAL | VACCINATED PVALUE
Yes No

Aware of TT; n (%) n (%) n (%)

Yes 107 (36.5)] 65 (48.1) | 42 (26.6) | <0.001

No 186 (63.5)] 70 (51.9) | 116 (73.4)

Attitude of

health workers;

Bad 82 (28.0) |31(23.0) | 51(32.3) | 0.144

Good 179 (61.1)] 86 (63.7) | 93 (58.9)

Very good 32(09) |18(3.3) | 14(8.9)

Factors associated with TT vaccination.

As shown in Table 4, respondents between 15-24
years of age were 68% less likely to be vaccinated
than those thirty-five and older. Those who had
children were 5.56 more likely to be vaccinated than
those that did not have children. In terms of
employment status, those with income were 3.88
more likely to be vaccinated than those who were
still in school. Respondents who knew about TT
vaccination were 2.13 more likely to be vaccinated
than those who were not.

Table 4. Factors associated with TT vaccination
in multivariate analysis.

Knowledge about Tetanus and its vaccination

Table 3 shows that people who were vaccinated
tended to know that Tetanus is not caused by
bewitching and that Tetanus toxoid vaccination is a
medicine. Knowing about the TT vaccine was
positively associated with vaccination.

Table 3. Association of knowledge of tetanus with
vaccination status in bivariate analysis

FACTOR AOR (95% Cl)

Age; 15-24 0.32(0.20, 0.51)
25-34 1.15(0.69, 1.92)
35+ 1

Number of children;
Had children

Had none

Employment status;
Employed
Still in school
Awareness;

Aware

Not aware

5.56 (2.38, 12.99)
1

3.88 (1.21, 12.43)
1

2.13 (1.51, 3.00)
1

VARIABLE TOTAL VACCINATED

Yes No
Cause of tetanus n (%) n (%) n (%)
Bewitched 257 (87.7) | 111 (82.2) | 146 (92.4)
Not bewitched 36 (12.3) | 24(17.8) 12 (7.6)
Information about TT
vaccination
Its medicine 73 (24.9) | 49(36.3) |24 (15.2)
No idea 220 (75.1) | 86 (63.7) 134 (84.9)

P-VALUE

0.012

<0.001
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DISCUSSION

In general, 46.1% of the participants in the current
study were vaccinated and the factors associated
with TT vaccination were age, number of children,
employment status, and awareness of TT
vaccination. This finding shows that the percentage
of Fiwale TT vaccination is low compared to the
Zambian ministry of health 2020 goal of 80%
coverage for healthy people." Furthermore, other
studies in sub-Saharan Africa have shown similar
findings; for example, Anatea et al.” reported a
percentage of 41.1% TT vaccination among women
of reproductive age in Dukem city, eastern Ethiopia,
which is similar to the findings of this study.
Furthermore, the finding of the current study is also
like that reported by Abuwa et al.'* who reported
complete vaccination of 41.2%, and Dubale &
Kalbiso® who reported 49% utilization of TT
according to the Ethiopian Demographic Health
Survey of 2016. Shafiq et al.’ reported that 43% of
women in Karachi had received the TT vaccine.
Other related findings are those of those of Maral et
al.” who reported that 46.7% of pregnant women
were vaccinated against tetanus. Hassan ef al.” in
Cairo Governorate, Egypt, reported that only 42.6%
of the mothers studied were fully protected against
maternal and neonatal tetanus in their last birth.

Although this study reports a low coverage of TT
vaccination, other studies reported a much lower
utilization status. Kalaca er al."” reported that only
25.7% of women had received tetanus vaccinations,
while Gebremedhin et al.” reported that 14.8% of
women had received all five doses of TT. In another
study by Perry et al.” conducted in zone 3 of Dhaka
city in urban Bangladesh, 11% reported having
obtained the complete series of five TT
immunizations. Balafama and Boma™ reported a
very poor coverage of 2% (TT) in a study among
undergraduate students at a Nigerian university.
Mehanna, Ali and Kharboush™ reported that only
17% had received 5 complete doses of the vaccine,
and Gebremedhin et al.” reported a low coverage of
14.8%, which is well below the World Health

Organization 100% vaccination rate.

The finding of 46.1% in the current coverage study
was less than the TT vaccination reported by other
studies as well; for example, Afridi et al.” and
Naeem et al”’, which were 65% and 55.6%,
respectively.

The present study found that age was associated with
the vaccination status of TT, it was found that
women between 15-24 years of age were 68% less
likely to be vaccinated than those 35 years or older.
The findings of this study are similar to the results of
Shafiq et al. ° who reported that age less than 25
years was associated with non-vaccination
compared to women 25 years or older. Furthermore,
this finding is also similar to the finding of Dubale et
al.’, which revealed that women aged 30 and older
were more likely to be vaccinated than those under
21 years of age. It is hypothesized that many women
older than 25 years have a high vaccination rate
because at this age many would already have been
pregnant and attended antenatal services where
tetanus vaccination is mandatory. Respondents who
had children were more likely to be vaccinated than
those who did not have children. The finding
corresponds to the findings reported by Dubale and
Kelbiso." The observed finding could be due to the
opportunity to get the TT vaccine and the knowledge
about its importance that antenatal care visits (ANC)
provide during visits. The result of this study is
consistent with that of Esen et al.”* who reported that
women who had children had greater odds of being
vaccinated with TT than those without children.

Contrary to the finding of the present study, the
result reported by Ahmed and El-Barrawy * revealed
that greater parity was significantly associated with
a lower number of doses of the TT vaccine. The
lowest percentage of fully vaccinated women was
observed among women who had experienced more
than one pregnancy. Similarly to the findings of this
study on the number of children and the status of
vaccination, the studies by Gebremedhin e al." and
Yaya et al’* reported that multiparity was
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significantly associated with the uptake of tetanus
toxoid vaccination. The reason could be attributed
to the mandatory administration of TT vaccination
to women when they register for ANC. The other
explanation may be related to the fact that those with
a history of pregnancy could have been exposed to
health education and counselling about TT
vaccination by health care providers during ANC
visits.

The study also found that employment status
considerably predicted acceptance of TT
vaccination. The employed participants in the study
were more likely to be vaccinated compared to those
still in school. This result is consistent with the study
reported by Asundep et al.”’, and Anatea, Mekonnen
and Dachew . Compared to the findings of this
study, the studies by Naeem et al.” and Belihu et al.™
are comparable, as they found that occupation status
is significantly associated with TT immunization.
Similarly to the finding of this study that
employment is associated with TT vaccination,
women's employment was reported to contribute to
having been sufficiently immunized against tetanus
by Haile, Chertok and Teweldeberhan® in a Kenyan
study. The possible reason might be due to the
accessibility of transport to health facilities that
employed tend to have transportation compared to
unemployed, as well as having relatively more
advanced education.

The current study finding found that those who
knew about the tetanus vaccine were more likely to
be vaccinated than those who did not. This
observation is similar to a previous study by
Roosihermiatie et al.” who reported that those who
were aware of TT vaccination were more likely to
have been vaccinated than those who were not
aware. Similarly, Shafiq et al’ in a study of
knowledge, attitudes, and practices related to
tetanus toxoid vaccination in women of
childbearing age found that those with knowledge
were more likely to be vaccinated. A cross-sectional
study in Karachi peri-urban settlements found that
ignorance of tetanus vaccination was a non-

vaccination predictor. Similarly, in the study by
Balafama and Boma™, the odds of being vaccinated
with the tetanus vaccine were higher in participants
who were aware than in those who were not aware of
the vaccine. Consistent with this finding is that of
Naeem et al.” and Siddiqui et al.” who reported that
lack of awareness of vaccination had higher odds of
not being vaccinated; it is hypothesized that
awareness increases mother's health-seeking
behaviour and opens an opportunity for TT
vaccination during childbearing age. Ahmed and
EL-Barrawy” in the study in the Dakahlia
governorate, Egypt, reported that the lack of
awareness of the importance of the vaccine was
attributed to the unvaccinated status, as those who
were not aware were more likely to be unvaccinated
than women who were aware. For this reason,
raising awareness campaigns to strengthen women's
knowledge of the importance of vaccination with TT
and receiving the said vaccine will greatly help
ensure that women are vaccinated with TT. In line
with the finding of the present study, the result of
Hasnain, Sheikh™ also revealed that those who were
aware of the TT vaccination and its importance were
more likely to be vaccinated than those who were
not aware.

CONCLUSION

This study revealed a lower than recommended
uptake of tetanus toxoid (TT) vaccination among
women in Fiwale, Zambia. Demographic factors
such as age, education level, marital status, number
of children, and employment status were
significantly associated with vaccination status.
Younger, less educated, unemployed, unmarried,
and childless women were more likely to be
unvaccinated. To increase TT vaccination rates,
targeted interventions should focus on these
vulnerable groups. Awareness campaigns,
community outreach programs, and mobile
vaccination clinics can be effective strategies to
disseminate accurate information and facilitate
convenient access to vaccination services.
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Study limitations

The target population was limited to women of
childbearing age between 15-49 years of age who
visited the Fiwale Rural Health Centre; therefore,
interpretation of the findings may not be used to
other women of childbearing age beyond the
Fiwale region. Furthermore, the study was
susceptible to recall bias as data on vaccination
status were based on the self-reporting of the
respondents.
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