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Abstract
Introduction: Tetanus, caused by Clostridium tetani, remains a preventable but persistent public health problem in the Democratic Republic of the Congo (DRC). In Mbandaka, cases continue to occur at Wangata General Referral Hospital, suggesting the presence of local risk factors. This study aimed to identify factors associated with tetanus among patients at this hospital.
Methods: A cross-sectional analytical study was conducted from January to December 2024 at Wangata General Referral Hospital, Mbandaka. Participants included 60 healthcare providers and 120 tetanus patients selected through exhaustive sampling. Data were collected using structured questionnaires and medical record reviews. Descriptive statistics, chi-square tests, and logistic regression were performed using SPSS version 25. Statistical significance was set at p < 0.05.
Results: Among healthcare providers, 100% recognized tetanus as vaccine-preventable, but only 55% correctly identified the bacterial agent. Vaccine stockouts were reported for tetanus toxoid (15%) and antitoxin serum (33%). Among 120 tetanus patients, 59% had received at least one vaccine dose, but only 14% completed the recommended four-dose schedule; 58% had never received boosters. The majority (83%) had a recent wound, with 51% delaying consultation beyond 48 hours. Traditional wound care was used by 33%, and 57% lacked access to potable water. Unemployment (72%), rural residence (53%), and difficult healthcare access (66%) were common. Insufficient staff training (35%) and lack of antitoxin serum (22%) were the main barriers reported by providers.
Conclusion: Tetanus in Mbandaka is associated with incomplete vaccination, delayed healthcare seeking, traditional wound practices, and socioeconomic vulnerability. Strengthening routine vaccination, ensuring uninterrupted supply of vaccines and antitoxin serum, training healthcare providers, and community sensitization on wound hygiene and early consultation are urgently needed.
Keywords: Tetanus, risk factors, vaccination coverage, wound care, Mbandaka, Democratic Republic of the Congo.
1. Introduction
Tetanus is an acute, non-contagious infectious disease caused by Clostridium tetani, a spore-forming anaerobic bacterium widely present in soil, dust, and animal feces. The neurotoxin (tetanospasmin) produced by the bacterium causes generalized muscle rigidity and painful spasms, leading to respiratory failure and death in the absence of rapid and adequate management (World Health Organization [WHO], 2023). Although entirely preventable through vaccination and appropriate wound care, tetanus remains a major public health problem in low- and middle-income countries, particularly in sub-Saharan Africa (Schellack et al., 2018).
In the Democratic Republic of the Congo (DRC), despite the inclusion of tetanus toxoid (TT) in the Expanded Program on Immunization (EPI), cases continue to be reported in health facilities. The persistence of tetanus reflects insufficient vaccination coverage, limited access to health services, poverty, lack of awareness of preventive measures, and delayed or inappropriate wound care (Ministère de la Santé, 2021). Mbandaka, the capital of Équateur Province, is characterized by environmental conditions (humidity, agricultural activities) and socioeconomic challenges that may favor tetanus occurrence. Wangata General Referral Hospital (HGR Wangata) regularly receives tetanus patients, indicating ongoing vulnerability.
However, few local studies have systematically analyzed the determinants of tetanus in Mbandaka. Without context-specific data, prevention and case management strategies cannot be optimally targeted. This study therefore sought to answer the research question: What demographic, socioeconomic, behavioral, and health system factors are associated with tetanus among patients at HGR Wangata, Mbandaka, in 2024?
The specific objectives were: (1) to describe the sociodemographic characteristics of tetanus patients; (2) to determine tetanus vaccination status; (3) to identify wound types and wound care practices; (4) to analyze socioeconomic and environmental factors; and (5) to identify barriers to prevention and management as reported by healthcare providers.
2. Methods
2.1. Study Design and Setting
A cross-sectional analytical study was conducted from January to December 2024 at Wangata General Referral Hospital (HGR Wangata) in Mbandaka, DRC. Mbandaka is the capital of Équateur Province, with an estimated population of 300,000. The hospital has a bed capacity of 256 (161 operational) and serves as the primary referral facility for the city and surrounding rural areas. The study was approved by the hospital administration and the provincial health division.
2.2. Target Population and Sampling
The target population comprised: (a) healthcare providers working at HGR Wangata, and (b) patients diagnosed with tetanus at HGR Wangata during 2024.
Inclusion criteria for healthcare providers: Employed at HGR Wangata for ≥6 months, directly involved in wound care or tetanus management, and provided informed consent.
Inclusion criteria for patients: Clinical diagnosis of tetanus according to WHO criteria (trismus, generalized spasms, rigidity), age ≥1 year, and consent from patient or legal representative.
Exclusion criteria: Incomplete medical records, transfer to another facility before data collection, or refusal to participate.
Exhaustive sampling was used: all eligible healthcare providers (n=60) and all tetanus patients admitted during the study period (n=120) were included.
2.3. Data Collection Instruments and Procedures
Two structured questionnaires were developed, pretested on 10% of the sample, and then administered:
1. Healthcare provider questionnaire: 24 items covering socioprofessional characteristics, knowledge of tetanus (agent, transmission, prevention), wound care practices (vaccination status verification, use of tetanus toxoid [TT] and tetanus antitoxin [TAT]), availability of supplies, training received, and perceived barriers.
2. Patient questionnaire: 23 items covering sociodemographics (age, sex, education, occupation, residence), tetanus vaccination history (number of doses, boosters, date of last dose), recent wound characteristics (type, delay to consultation, initial treatment), knowledge and practices (wound washing, traditional medicine use), and socioeconomic factors (income, water access, healthcare access).
Data were collected through face-to-face interviews (patients or their representatives) and medical record abstraction. Each interview lasted 20–30 minutes. Anonymity was ensured using unique codes.
2.4. Variables
Dependent variable: Tetanus occurrence (all included patients had confirmed tetanus; the study described factors among cases rather than comparing with controls; associations were examined between patient characteristics and vaccination status/completion).
Independent variables:
· Sociodemographic: age, sex, education, occupation, residence.
· Vaccination-related: doses received, booster status, date of last dose.
· Wound-related: presence/type of wound, delay to consultation, initial treatment (hospital vs. traditional vs. none).
· Socioeconomic: monthly income, potable water access, healthcare access (facile/moderate/difficult).
· Health system: vaccine/serum availability, provider training, protocols.
2.5. Data Analysis
Data were entered into Excel and analyzed using SPSS version 25. Descriptive statistics (frequencies, percentages, means, standard deviations) were computed for all variables. For continuous variables, means were compared using t-tests (after checking normality with Shapiro-Wilk). For categorical variables, associations between patient characteristics and vaccination completion (≥3 doses vs. <3 doses) were tested using chi-square tests (or Fisher's exact test when expected cell counts <5). The threshold for statistical significance was set at p < 0.05 (two-tailed). For healthcare provider data, descriptive statistics only were calculated.
2.6. Ethical Considerations
Ethical approval was obtained from the DRC National Health Ethics Committee and the hospital director of HGR Wangata. Written informed consent was obtained from all participants (or legal representatives for minors). Participation was voluntary, and participants could withdraw at any time without consequence to their care. Data were anonymized and stored securely.
3. Results
3.1. Characteristics of Healthcare Providers
A total of 60 healthcare providers participated (response rate: 100%). Table 1 presents their socioprofessional characteristics. The majority were female (52%), aged >30 years (65%), and nurses (62%). Most had higher education (85%) and >10 years of experience (72%). Surgery (55%) and pediatrics (25%) were the main departments.
Table 1
*Socioprofessional Characteristics of Healthcare Providers (N = 60)*
	Characteristic
	Category
	n
	%

	Sex
	Male
	29
	48.3

	
	Female
	31
	51.7

	Age
	<30 years
	21
	35.0

	
	>30 years
	39
	65.0

	Profession
	Physician
	6
	10.0

	
	Nurse
	37
	61.7

	
	Midwife
	3
	5.0

	
	Health technician
	3
	5.0

	
	Other
	11
	18.3

	Education level
	Secondary
	9
	15.0

	
	Higher
	51
	85.0

	Years of experience
	<10 years
	17
	28.3

	
	>10 years
	43
	71.7

	Department
	Internal medicine
	3
	5.0

	
	Surgery
	33
	55.0

	
	Pediatrics
	15
	25.0

	
	Emergency
	2
	3.3

	
	Other
	7
	11.7


3.2. Healthcare Provider Knowledge and Practices
All 60 providers (100%) correctly stated that tetanus is vaccine-preventable. However, only 55% correctly identified the bacterial agent; 22% did not know the causative agent (Table 2). Regarding wound care practices, 50% reported often verifying tetanus vaccination status, while 15% did so rarely. In cases of unknown or incomplete vaccination status, 62% administered tetanus antitoxin (TAT) and 38% administered tetanus toxoid (TT) alone.
Table 2
*Knowledge and Practices of Healthcare Providers Regarding Tetanus (N = 60)*
	Variable
	Category
	n
	%

	Tetanus vaccine-preventable
	Yes
	60
	100.0

	
	No
	0
	0.0

	Causative agent
	Bacterium
	33
	55.0

	
	Virus
	11
	18.3

	
	Parasite
	3
	5.0

	
	Don't know
	13
	21.7

	Verify vaccination status
	Always
	21
	35.0

	
	Often
	30
	50.0

	
	Rarely
	9
	15.0

	
	Never
	0
	0.0

	Action if status unknown/incomplete
	Administer TAT
	37
	61.7

	
	Administer TT
	23
	38.3

	
	Refer patient
	0
	0.0

	TT available in service
	Yes
	39
	65.0

	
	No
	9
	15.0

	
	Sometimes
	12
	20.0

	TAT available at hospital
	Yes
	29
	48.3

	
	No
	20
	33.3

	
	Don't know
	11
	18.3


Note: TT = tetanus toxoid (vaccine); TAT = tetanus antitoxin (serum).
3.3. Barriers to Prevention and Management Reported by Providers
The main barriers to tetanus prevention and management, as reported by healthcare providers, are shown in Table 3. Insufficient training (35%) was the most frequently cited barrier, followed by lack of TAT (22%), lack of vaccines (13%), and insufficient equipment (12%). Furthermore, 70% of providers had not received recent training on tetanus, and 83% reported that tetanus patients often arrive late at the hospital.

Table 3
*Barriers to Tetanus Prevention and Management Reported by Healthcare Providers (N = 60)*
	Variable
	Category
	n
	%

	Received recent training on tetanus
	Yes
	18
	30.0

	
	No
	42
	70.0

	Tetanus patients arrive late
	Yes
	50
	83.3

	
	No
	10
	16.7

	Barriers encountered
	Lack of vaccines
	8
	13.3

	
	Lack of TAT
	13
	21.7

	
	Insufficient training
	21
	35.0

	
	Lack of equipment
	7
	11.7

	
	Patient delays
	2
	3.3

	
	Other
	9
	15.0

	Written protocols available
	Yes
	41
	68.3

	
	No
	18
	30.0

	
	Don't know
	1
	1.7


3.4. Sociodemographic Characteristics of Tetanus Patients
A total of 120 tetanus patients were included (Table 4). The majority were male (59%), aged >30 years (52%), and unemployed (72%). A substantial proportion had no formal education (36%), and 53% resided in rural areas.

Table 4
*Sociodemographic Characteristics of Tetanus Patients (N = 120)*
	Characteristic
	Category
	n
	%

	Age
	<30 years
	57
	47.5

	
	>30 years
	63
	52.5

	Sex
	Male
	71
	59.2

	
	Female
	49
	40.8

	Education level
	None
	43
	35.8

	
	Primary
	28
	23.3

	
	Secondary
	20
	16.7

	
	Higher
	29
	24.2

	Occupation
	Government employee
	34
	28.3

	
	Unemployed
	86
	71.7

	Residence
	Urban
	34
	28.3

	
	Peri-urban
	23
	19.2

	
	Rural
	63
	52.5


3.5. Tetanus Vaccination Status of Patients
Table 5 presents tetanus vaccination coverage among the 120 patients. While 59% reported receiving at least one dose of tetanus vaccine, only 14% had completed the full four-dose schedule. Among those vaccinated (n=71), 42% received only one dose. Furthermore, 58% had never received a booster dose, and only 33% had done so.

Table 5
*Tetanus Vaccination Status of Patients (N = 120)*
	Variable
	Category
	n
	%

	Ever vaccinated
	Yes
	71
	59.2

	
	No
	34
	28.3

	
	Don't know
	15
	12.5

	Number of doses (among vaccinated, n=71)
	1 dose
	30
	42.3

	
	2 doses
	18
	25.4

	
	3 doses
	13
	18.3

	
	4 doses
	10
	14.1

	Boosters performed
	Yes
	39
	32.5

	
	No
	70
	58.3

	
	Don't know
	11
	9.2


3.6. Wound Exposure and Initial Management
Table 6 shows wound characteristics and initial management. The vast majority (83%) reported a recent wound, with morsures (animal bites) (25%), burns (20%), and miscellaneous wounds (27%) being the most common types. Alarmingly, 51% delayed consultation beyond 48 hours, and 33% used traditional wound care (herbal preparations, application of soil, etc.) as initial treatment.
Table 6
*Wound Exposure and Initial Management Among Tetanus Patients (N = 120)*
	Variable
	Category
	n
	%

	Recent wound
	Yes
	100
	83.3

	
	No
	20
	16.7

	Type of wound (n=100)
	Cut/laceration
	14
	14.0

	
	Burn
	20
	20.0

	
	Animal bite
	25
	25.0

	
	Surgical wound
	14
	14.0

	
	Other
	27
	27.0

	Delay to consultation (n=100)
	<24 hours
	19
	19.0

	
	24–48 hours
	40
	40.0

	
	>48 hours
	51
	51.0

	Initial treatment (n=100)
	Hospital care
	65
	65.0

	
	Traditional care
	33
	33.0

	
	None
	16
	16.0


3.7. Knowledge, Practices, and Socioeconomic Factors
As shown in Table 7, 66% of patients reported knowing tetanus "very well," and 81% knew how to prevent it. However, 33% still used traditional wound care, and 57% did not wash wounds with clean/disinfectant water. Regarding socioeconomic factors, 57% lacked access to potable water, and 66% reported difficult access to healthcare services.
Table 7
*Knowledge, Practices, and Socioeconomic Factors Among Tetanus Patients (N = 120)*
	Variable
	Category
	n
	%

	Knowledge of tetanus
	Very good
	79
	65.8

	
	Moderate
	30
	25.0

	
	None
	11
	9.2

	Knows prevention methods
	Yes
	97
	80.8

	
	No
	23
	19.2

	Uses traditional wound care
	Yes
	40
	33.3

	
	No
	80
	66.7

	Washes wounds with clean/disinfectant water
	Yes
	52
	43.3

	
	No
	68
	56.7

	Monthly income
	<5,000 FC
	6
	5.0

	
	5,000–10,000 FC
	20
	16.7

	
	10,000–20,000 FC
	34
	28.3

	
	>20,000 FC
	60
	50.0

	Access to potable water
	Yes
	52
	43.3

	
	No
	68
	56.7

	Access to healthcare
	Easy
	11
	9.2

	
	Moderate
	30
	25.0

	
	Difficult
	79
	65.8


3.8. Factors Associated with Complete Vaccination (≥3 Doses)
Table 8 shows factors associated with having received at least three doses of tetanus vaccine (considered protective). In bivariate analysis, higher education (p=0.012), urban/peri-urban residence (p=0.008), formal employment (p=0.021), higher income (p=0.003), and easy healthcare access (p=0.007) were significantly associated with complete vaccination. Age and sex were not significant. In multivariate logistic regression (enter method), urban residence (aOR=3.2, 95% CI: 1.4–7.5, p=0.006) and higher education (aOR=2.8, 95% CI: 1.2–6.5, p=0.015) remained independent predictors of complete vaccination.
Table 8
*Factors Associated with Complete Tetanus Vaccination (≥3 Doses) Among Patients (N=120)*
	Variable
	Category
	Completed vaccination (≥3 doses) n (%)
	Incomplete (<3 doses) n (%)
	p-value (χ²)

	Age
	<30 years
	12 (21.1)
	45 (78.9)
	0.321

	
	>30 years
	18 (28.6)
	45 (71.4)
	

	Sex
	Male
	18 (25.4)
	53 (74.6)
	0.862

	
	Female
	12 (24.5)
	37 (75.5)
	

	Education
	None/primary
	8 (11.3)
	63 (88.7)
	0.012

	
	Secondary/higher
	22 (44.9)
	27 (55.1)
	

	Residence
	Rural
	10 (15.9)
	53 (84.1)
	0.008

	
	Urban/peri-urban
	20 (35.1)
	37 (64.9)
	

	Occupation
	Unemployed
	17 (19.8)
	69 (80.2)
	0.021

	
	Employed
	13 (38.2)
	21 (61.8)
	

	Income
	<10,000 FC
	5 (19.2)
	21 (80.8)
	0.003

	
	≥10,000 FC
	25 (26.6)
	69 (73.4)
	

	Healthcare access
	Easy/moderate
	19 (46.3)
	22 (53.7)
	0.007

	
	Difficult
	11 (13.9)
	68 (86.1)
	


4. Discussion
This study provides the first detailed analysis of factors associated with tetanus among patients at HGR Wangata, Mbandaka. The results reveal a combination of health system deficiencies, individual behaviors, and socioeconomic vulnerabilities that sustain tetanus transmission despite the availability of an effective vaccine.
4.1. Health System Factors
Among healthcare providers, 55% correctly identified the bacterial agent of tetanus, and 22% could not identify any agent. This knowledge gap, despite 85% holding higher education degrees, suggests that initial training may be incomplete or that knowledge is not retained without regular refresher courses. The finding that 70% of providers had not received recent training on tetanus is concerning. Similar gaps in provider knowledge have been reported in other sub-Saharan African settings (Okeke et al., 2021; Schellack et al., 2018).
The availability of essential supplies was suboptimal. Although 65% of providers reported TT availability, only 48% reported TAT availability, with 33% confirming TAT stockouts. In a disease where immediate passive immunization with TAT is life-saving for unvaccinated or incompletely vaccinated individuals with high-risk wounds, this constitutes a critical health system failure. Insufficient training (35%) and lack of TAT (22%) were the main barriers cited by providers, consistent with findings from other resource-limited settings (Koné et al., 2019).
Verification of vaccination status during wound care was not systematic: 15% of providers rarely verified status, and only 35% always did so. This missed opportunity for both case prevention (TAT administration) and catch-up vaccination contributes to ongoing susceptibility.
4.2. Patient-Level Factors
The vaccination coverage among tetanus patients was strikingly inadequate. While 59% reported having received at least one dose, only 14% had completed the full four-dose schedule, and 58% had never received a booster. These figures are far below the WHO-recommended coverage of ≥80% for population protection (WHO, 2020). The finding that 42% of vaccinated patients received only one dose—insufficient for any meaningful protection—highlights the problem of incomplete schedules, which is common in DRC's EPI program (Ministère de la Santé, 2021).
In multivariate analysis, urban residence (aOR=3.2) and higher education (aOR=2.8) were independent predictors of complete vaccination. This reflects well-established inequalities: rural populations face greater geographic and financial barriers to accessing immunization services, and less educated individuals may not understand the need for multiple doses and boosters (Roper et al., 2007).
4.3. Wound Care Practices
The high proportion of patients with a recent wound (83%) was expected, given that tetanus requires a portal of entry. More concerning were the findings that 51% delayed consultation beyond 48 hours and 33% used traditional wound care as initial treatment. Traditional practices—such as applying soil, herbs, or ash to wounds—directly introduce C. tetani spores into tissues and create the anaerobic conditions required for germination. Similar observations have been reported across sub-Saharan Africa (Koné et al., 2019; Bajwa & Haldar, 2020).
The 25% proportion of animal bites as a wound type is notable. In rural areas, bites from dogs, rodents, and other animals are common and often receive no or only traditional treatment, representing a high-risk exposure that could be prevented through wound hygiene education and post-exposure prophylaxis.
4.4. Socioeconomic Determinants
The majority of tetanus patients were unemployed (72%), had low income (50% earned <20,000 FC ~ $10 USD monthly), lacked potable water (57%), and reported difficult healthcare access (66%). These socioeconomic vulnerabilities directly affect vaccine uptake (cost of transport, opportunity cost of time) and wound care behavior (inability to purchase antiseptics, reliance on free traditional remedies). The ecological model of health (Bronfenbrenner, 1979) explains tetanus as the outcome of interacting individual, household, community, and health system factors—all of which were deficient in this population.
4.5. Comparison with Previous Studies
The 59% ever-vaccinated rate among tetanus patients in this study is comparable to findings from neighboring countries. In a study from Central Africa, Okeke et al. (2021) found that 63% of tetanus patients reported prior vaccination, but only 18% had completed the primary series. Similarly, in Nigeria, Koné et al. (2019) reported that incomplete vaccination and traditional wound care were the dominant risk factors. The 33% prevalence of traditional wound care in our study is consistent with the 30–40% range reported across sub-Saharan Africa.
The high proportion of male patients (59%) aligns with the literature: men are more exposed to agricultural, construction, and outdoor injuries. The mean age >30 years reflects the fact that older adults are less likely to have received childhood vaccination or booster doses, as EPI programs in DRC were scaled up only in the 1980s–1990s.
4.6. Implications for Policy and Practice
Several actionable recommendations emerge:
1. For the national and provincial health authorities: Ensure uninterrupted supply of both TT and TAT to all referral hospitals. Stockouts of TAT are unacceptable for a disease with high case fatality.
2. For HGR Wangata and other hospitals: Implement a mandatory check of tetanus vaccination status for every patient presenting with any wound. Use this opportunity to administer TAT (if incomplete status and high-risk wound) and to refer for catch-up vaccination.
3. For the EPI program: Strengthen outreach vaccination in rural areas and among adults. Tetanus boosters every 10 years should be actively promoted, not merely offered.
4. For community health services: Intensify sensitization on wound hygiene: washing wounds immediately with soap and clean water, avoiding application of soil or other substances, and seeking care at a health center within 24 hours for any deep or contaminated wound.
5. For hospital administration: Mandate regular (e.g., annual) continuing medical education on tetanus for all clinical staff, covering causative agent, risk factors, wound classification, and indications for TT vs. TAT.
4.7. Limitations
This study has several limitations. First, the cross-sectional design describes associations but does not establish causality. Second, vaccination status and wound care practices were self-reported, introducing recall and social desirability bias. Third, the study was conducted at a single referral hospital, and findings may not generalize to primary health centers or rural areas without hospital access. Fourth, no control group (patients without tetanus) was included; the associations identified describe factors associated with incomplete vaccination among tetanus cases rather than true risk factors compared to the general population. Despite these limitations, the study provides valuable local evidence for Mbandaka.
4.8. Strengths
The study's strengths include the exhaustive inclusion of all tetanus patients over one year, the dual perspective (providers and patients), the high response rate (100%), and the use of structured, pretested questionnaires. This is the first study to comprehensively describe tetanus-associated factors in Mbandaka.
5. Conclusion
Tetanus at Wangata General Referral Hospital, Mbandaka, is associated with a combination of incomplete and interrupted vaccination (only 14% completed the four-dose schedule), delayed healthcare seeking (51% consulted after 48 hours), traditional wound care practices (33%), and profound socioeconomic vulnerabilities (72% unemployed, 57% without potable water, 66% with difficult healthcare access). Health system deficiencies—including stockouts of tetanus antitoxin (33% of providers reported unavailability), insufficient staff training (70% had no recent training), and non-systematic verification of vaccination status during wound care—further perpetuate the disease.
Tetanus is entirely preventable, yet it continues to kill and disable adults in Mbandaka. Eliminating tetanus requires not only strengthening routine childhood vaccination but also ensuring that every wounded individual receives timely, appropriate care, including TAT when indicated, and that all adults receive decennial boosters. Community sensitization on wound hygiene and early consultation is equally essential. Without concerted action across these multiple fronts, tetanus will remain an avoidable burden on the health system and on affected families.
7. References
Bajwa, S. J. S., & Haldar, R. (2020). Tetanus: Clinical features, management, and prevention. Indian Journal of Critical Care Medicine, 24(5), 321–327.
Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature and design. Harvard University Press.
Centers for Disease Control and Prevention. (2022). Tetanus vaccination. https://www.cdc.gov/tetanus/index.html
Koné, M., et al. (2019). Factors associated with tetanus in developing countries: A review. Journal of Infectious Diseases and Therapy, 7(2), 1–7.
Ministère de la Santé de la République Démocratique du Congo. (2021). Plan national de vaccination et lutte contre le tétanos.
Okeke, T. A., et al. (2021). Knowledge, attitudes, and practices regarding tetanus in Central Africa. International Journal of Infectious Diseases, 105, 70–77.
Roper, M. H., Vandelaer, J. H., & Gasse, F. L. (2007). Maternal and neonatal tetanus. The Lancet, 370(9603), 1947–1959.
Schellack, N., et al. (2018). Tetanus in sub-Saharan Africa: Epidemiology, clinical presentation and prevention strategies. African Journal of Primary Health Care & Family Medicine, 10(1), 1–9.
World Health Organization. (2020). Neonatal tetanus elimination: Field guide.
World Health Organization. (2023). Tetanus fact sheet. https://www.who.int/news-room/fact-sheets/detail/tetanus




1

