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Abstract  
 

Introduction: The aim of this study was to identify the factors arising from (i) personal perception of the vaccine or (ii) 

the mother's social environment and entourage that are associated with vaccination dropout in children aged 12 to 23 

months. Materials and Methods: A cross-sectional observational study was conducted from 25 October 2022 to 18 

February 2023 among mothers of 336 children aged 12 to 23 months in Kisangani. A pre-tested and administered 

questionnaire was used to collect data based on three-stage cluster sampling. Analyses were performed on STATA 13 

using stepwise logistic regression with a threshold of 0.05. Results : After adjustment by multivariate logistic regression, 

the following factors were significantly associated with discontinuation of BCG vaccination in children aged 12 to 23 

months: mother's religion (ORa=2.1 [95% CI : 1.1 - 4.4]), ignorance of vaccination schedule (ORa= 3 [95% CI :1.4 - 

6.7]), not being informed by vaccinators to allay fears (ORa= 2.5 [95% CI :1.2 - 5.4]) and refusal to vaccinate one's child 

if the incidence of the disease decreases (ORa= 2.9 [95% CI :1.3 - 6.5]). Conclusion: In Kisangani, mothers' access to 

information and knowledge about routine vaccination were limited, with low BCG vaccination coverage. There is a need 

to increase awareness among mothers and carers in order to improve their knowledge of routine immunisation.  

Keyword: Vaccination, Vaccine, Vaccine Drop-Out, Kisangani, Tshopo. 
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I. INTRODUCTION 
Vaccination is one of the most effective and 

cost-effective public health interventions against 

childhood diseases. Globally, it prevents 3.5 to 5 

million deaths a year from vaccine-preventable diseases 

such as diphtheria, hepatitis B, measles, mumps, 

pertussis, pneumonia, polio, rotavirus diarrhoea, 

rubella, influenza and tetanus [1, 2]. 

 

However, in developing countries, several 

vaccination programmes have made progress, but 

coverage remains stagnant in some regions [2]. 

 

In 2016, vaccination coverage in 152 high-

burden countries for the first dose of diphtheria, tetanus 

and pertussis (DTP1) vaccine and measles vaccine was 

94% and 93% respectively. In contrast, bacillus 

Calmette-Guérin vaccination coverage was only 37% in 

these countries [3]. 

 

In the WHO-AFRO region, vaccination 

coverage in 2014 was 77%, with national vaccination 

coverage of 90% in 18 countries [4]. However, in sub-

Saharan Africa, immunisation coverage has remained at 

72% over the past five years and nearly 31 million 

children under 5 years of age suffer from vaccine-

preventable diseases each year [5]. 

 

Several immunisation programmes have made 

progress in developing countries, but coverage remains 

at a standstill in some regions. Many children do not 

complete their immunisation schedule due to caregiver 

challenges, barriers and other related factors [6]. 

 

Previous observational studies in African 

countries and other parts of the world have identified 
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various factors that influence the uptake of childhood 

immunisation. These include socio-demographic factors 

such as maternal age, maternal education, paternal 

education, maternal marital status, maternal occupation, 

family income, wealth index and ethnicity [7-9], and 

obstetric factors such as antenatal care, postnatal care, 

birth interval and place of delivery [9-11]. Despite the 

low rates of childhood immunisation in African 

countries, no current systematic review has been 

conducted to describe in detail the factors influencing 

the uptake of childhood immunisation in Africa. 

 

A systematic review by Galadima et al., in 

2021 included 51 studies. Statistically significant 

factors influencing childhood immunisation were 

classified into modifiable and non-modifiable factors, 

and then classified into different groups according to 

their relevance. In this analysis, modifiable factors 

included obstetric factors, maternal knowledge, 

maternal attitude, self-efficacy and maternal outcome 

expectations, while non-modifiable factors included 

parent and child socio-demographic factors, as well as 

logistical and administrative factors [12]. 

 

In the Democratic Republic of Congo (DRC), 

despite the progress made in reducing under-five 

mortality, which fell from 158 per 1,000 live births in 

2007 (DHS, 2007) to 104 per 1,000 live births in 2013 

(DHS 2013), and to 70 per 1,000 live births in 2017 

(MICS 2017-2018), the situation remains worrying 

when compared with the global situation and the 

achievement of the third sustainable development goal. 

This excess mortality among children is largely 

attributable to vaccine-preventable diseases [13]. 

 

The results of the demographic and health 

survey (DHS DRC 2023 - 2024) showed that 10% of 

children aged 12-23 months and 10% aged 24-35 

months were fully vaccinated according to the national 

schedule [14]. Some provinces showed lower 

vaccination coverage than in 2017-2018, after the 

improvements noted in 2020. These include Bas-Uélé 

(19.6% vs 23.8%), Nord-Kivu (49.4% vs 79.2%), Sud-

Kivu, Sud-Ubangi (16.6% vs 26.9%), Tanganyika 

(13.9% vs 21.2%) and Tshopo (11.3% vs 20.7%) 
[16]

. Of 

the 56.1% of children aged between 12 and 23 months 

who have already received a vaccination card, only 

19.5% have one, with extremes ranging from Mongala 

Province (3%) to Kasaï orientale (43%). Those who had 

received the bacille Calmette and Guérin (BCG) 

vaccine on the basis of a vaccination card represented 

17.5% compared with 51.5% on the basis of a 

declaration by the mother, and 22.4% had not received 

any vaccine at all [14]. 

 

In addition, the 2021 vaccination coverage 

survey showed that the proportion of children aged 12-

23 months who had not received any vaccine was 

estimated at 12.7%, and the proportion of zero-dose 

children at 19.1%. Several provinces do not have health 

zones with at least 80% BCG vaccination coverage, 

notably Bas-Uélé, Mai-Ndombe, Maniema, Mongala, 

Sankuru, Sud-Ubangi and Tshopo. Certain reasons were 

cited as being associated with non-completion of the 

vaccination schedule, including the mother being too 

busy (29.5%), vaccines not being available (29.5%), 

family problems including the mother's illness (10.1%), 

ignorance of the need for vaccination (10.1%) and fear 

of side effects (9.2%) [15]. 

 

Boisson-Walsh et al., conducted a study on the 

determinants of infant vaccination in Kinshasa. 

Between 2016 and 2020, 82.6% of infants received the 

BCG vaccine. There were 26.3% of those who received 

BCG within 24 hours, compared with 43.5% and 12.8% 

of children who received it between one and seven days 

and between one and 14 weeks respectively. Many 

factors were positively associated with BCG use, 

including higher maternal education, household wealth, 

higher general facility preparedness score and 

ownership of a religiously affiliated facility [16]. 

 

In Tshopo province, the vaccination drop-out 

rate of 17.6% in 2021 is higher than the threshold of 

minus 10% tolerated by the WHO [17]. The results of 

the vaccination coverage survey showed that 25.7% of 

mothers do not have a vaccination card. In relation to 

BCG and VAR, the survey showed vaccination 

coverage of 19.7% and 43.2% respectively, based on 

the vaccination card and the mother's declaration. The 

proportion of children fully vaccinated for the 13 

antigens fell from 11% in 2021 to 6% in 2024. The 

proportion of children who have not received any 

vaccine has risen from 24.6% in 2020 to 44.3% in 

2021[14, 15]. 

 

Despite the availability of vaccines and the fact 

that they are free, many children miss out on the various 

strategies put in place to reach them, in particular the 

‘Reach Every Zone’ approach as the basic strategy for 

implementing routine immunisation activities, the fixed, 

advanced and mobile strategies, intensified 

immunisation activities, supplementary immunisation 

activities and African Immunisation Week activities. 

Missed vaccination opportunities are high [18, 19]
 
, 

they limit the catch-up of children who have missed 

their appointment. As a result, vaccine-preventable 

diseases remain a concern, and children under five 

remain susceptible to epidemics. 

 

In Kisangani, the vaccination drop-out rate has 

been reported by all the urban health zones. In June 

2020, the Lubunga, Tshopo and Kabondo health zones 

had not achieved BCG coverage of at least 85%. On 

average, BCG and VAR vaccination coverage was 

57.3% and 30.9% respectively [20]. 

 

According to the 2021 vaccination coverage 

survey, the Kabondo health zone recorded a Penta1 

drop-out rate of 48%, Lubunga 53.9%, Makiso - 
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Kisangani 47.3%, Mangobo 20.1% and Tshopo 53.3%. 

The proportion of children who have not received a 

single dose of vaccine is highest in the Kabondo 

(35.2%), Lubunga (35.5%), Makiso-Kisangani (32.6%) 

and Tshopo (40.2%) health zones, with an average of 

32% for the city of Kisangani. With regard to the drop-

out rate for children aged 12 to 23 months, three health 

zones have rates higher than WHO standards, namely 

the Lubunga health zone (20.9%), Makiso-Kisangani 

(20.8%) and Tshopo (29%), giving an average of 17.5% 

for the city of Kisangani [15]. This situation suggests 

that the proportion of children actually protected by 

vaccination remains low. This leads to recurrent 

epidemics with a high mortality rate due to vaccine-

preventable diseases. The number of children affected 

by the measles epidemic in the city of Kisangani rose 

from 675 cases and 1 death in 2022 to 2,381 cases and 

13 deaths in week 20 of 2023 [20]. 

 

Vaccination services are relatively accessible 

geographically in urban areas, so vaccination activities 

are essentially based on a passive strategy, dependent 

on user demand and consumption of services [21]. In 

this context, the use of services can only be maximised 

when ‘individuals and communities understand the 

value of vaccines and demand vaccination as a right and 

responsibility’ [22]. However, the contextual, individual 

and collective factors, as well as the vaccine-specific 

aspects that underpin mothers' motivations to use 

immunisation services, have not been sufficiently 

explored by previous studies. And there are few studies 

that have examined the factors involved in dropping out 

of bacillus Calmette-Guérin vaccination in the city of 

Kisangani. 

 

To address this shortcoming, we initiated this 

study to identify the factors associated with drop-out 

from bacille Calmette-Guérin (BCG) vaccination 

among children aged 12 to 23 months in the city of 

Kisangani, in order to contribute further to the reduction 

of childhood morbidity and mortality due to vaccine-

preventable diseases. Specifically, this study aims to 

identify the factors arising from (i) the personal 

perception of the vaccine or (ii) the social environment 

and the mother's entourage associated with the 

abandonment of vaccination in children aged 12 to 23 

months. 

 

II. MATERIALS AND METHODS 
Study Context 

This study was carried out in Kisangani, a city 

in the north-east of the Democratic Republic of Congo. 

The capital of Tshopo province since 2015, it is the fifth 

most populous urban area in the country, with an 

estimated population of 1,247,628 in 2023. 

 

The city of Kisangani is subdivided into 5 

health zones, including two urban health zones (Makiso 

- Kisangani and Mangobo) and three urban-rural health 

zones (Tshopo, Kabondo and Lubunga), with a total of 

88 health areas, 4 general referral hospitals, 1 provincial 

hospital (Hôpital du Cinquantenaire) and 88 integrated 

health centres. 

 

Apart from mass campaigns, the above-

mentioned health facilities are covered by the activities 

of the Expanded Programme on Immunisation. They are 

equipped with fridges, freezers, coolers, isothermal 

boxes, accumulators, receptacles, syringes, safety 

boxes, fridges, thermometers and vaccine management 

tools. 

 

The city of Kisangani also has a cold room for 

storing vaccines at the expanded vaccination program 

(EVP) office in Kisangani and a transit or relay for the 

eastern part of the Democratic Republic of Congo. 

 

Study Population 

This study focused on children aged 12 to 23 

months in the city of Kisangani. The size of this 

population was estimated at 3.6% of the total 

population of the city of Kisangani, i.e. 43,606 children 

aged 12 to 23 months. 

 

Type and Period of Study 

This was a cross-sectional observational study 

with analytical aims covering the period from 25 

October 2022 to 18 February 2023. 

 

Sample Size Estimation 

The sample size was estimated according to 

the procedure recommended by the WHO for cluster 

sample size calculations. 

 

The minimum target size, i.e. the number of 

children aged 12 to 23 months surveyed in the health 

zone (effective sample size), was calculated on the basis 

of the average vaccination drop-out rate of 17.5% 

obtained during the 2021 vaccination coverage survey 

in the city of Kisangani [15]. The confidence coefficient 

was set at 1.96 for a confidence level of 95%, the 

degree of precision at 5% and a cluster effect at 1.5. 

The minimum sample size of 336 children aged 12 to 

23 months was increased by 1% to account for non-

response. 

 

Sampling 

To obtain representative data for the health 

zones in the city of Kisangani, probability cluster 

sampling proportional to the size of the population was 

carried out at three levels. 

 

In each health zone, the health areas formed 

clusters. The primary sampling unit was the household. 

Sampling was carried out at three levels: (i) 1st level: in 

each health zone, two clusters were selected by simple 

random draw with delivery on the basis of the 

exhaustive list of health areas. (ii) 2nd stage: in each 

health area selected, 30% of avenues/neighbourhoods 

were selected by simple random draw from the 
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exhaustive list of avenues/neighbourhoods. (iii) At level 

3, in each avenue/neighbourhood, a systematic selection 

of households proportional to the number of children 

aged 12 to 23 months was made on the basis of a plot 

survey prepared by the interviewers. 

 

Inclusion Criteria 

Children living in Kisangani, aged between 12 

and 23 months during the survey period, and whose 

mothers agreed to complete the survey questionnaire, 

were included in this study. 

 

Exclusion Criteria 

Children living in Kisangani, aged between 12 

and 23 months during the survey period, whose mothers 

abruptly interrupted the interview for reasons of 

personal convenience, were excluded from the study. 

 

Study Variables 

Dropping out of BCG vaccination is the 

variable to be explained in this research. This is the 

situation of a child aged between 12 and 23 months who 

has received BCG in possession of the vaccination card 

or on the basis of the mother's declaration. 

Operationally, it was measured by BCG vaccination 

status: (i) Yes or (ii) No. 

 

Two groups of relevant variables likely to 

influence abandonment of BCG vaccination were 

considered in this study. 

 

1° Socio-Demographic Characteristics 

These are socio-demographic factors and 

influences arising from the personal perception of the 

vaccine or influences linked to the social environment 

and the mother's entourage: 

- Residence: This is the health zone to which the 

mother of a child aged between 12 and 23 

months belongs, classified as an urban or 

urban-rural health zone. 

- Age of mother of child aged 12 to 23 months: 

This is the current age in completed years. 

- Mother's marital status: lives with a partner or 

lives alone. 

- Mother's level of education: No schooling or 

schooling. 

- Mother's occupation: The main daily activity 

of the mother of the child classified as 

housewife or working. 

- Mother's religion: The religion to which the 

mother of a child aged between 12 and 23 

months belongs, classified as Christian or non-

Christian 

- Birth rank: The position occupied by a child 

aged between 12 and 23 months according to 

birth order 

 

 

 

 

2° Individual and Collective Factors 

These are factors arising from the personal 

perception of the vaccine or influences linked to the 

social environment and the child's mother's entourage: 

- Previous experience of vaccination: A positive 

or negative past experience of vaccination may 

influence the mother's willingness to vaccinate 

her child. It may also be the fact of knowing a 

child who was the victim of an adverse event 

following vaccination. It was measured using 

two variables: (i) Adverse reactions defined as 

a health problem following vaccination, and 

(ii) Pain following vaccination, i.e. the 

mother's subjective perception of the pain felt 

by her child. 

- Opinion: this is the child's mother's opinion on 

(i) receiving too many vaccines for her child 

and (ii) vaccinating her child after one year. 

- Knowledge or information: (i) knowing about 

early childhood vaccines, (ii) being informed 

by vaccinators to dispel fears and (iii) 

believing that some vaccines are more 

important than others. 

- Perceived risks and benefits: this is the 

mother's perception of having her child 

vaccinated if the incidence of vaccine-

preventable disease is low 

- Social norms: the mother's perception of 

vaccination in terms of (i) acceptance of 

vaccines by those around her and (ii) the fact 

of vaccinating her child to protect other 

children 

 

Data Collection 

For data collection, we developed a pre-tested 

survey questionnaire that was administered to mothers 

of children aged 12 to 23 months. 

 

Data Processing and Analysis 

The data collected were entered into Excel and 

then imported into STATA 13 software for statistical 

analysis. To describe the sample, we used the mean and 

its standard deviation (SD) or the median and its 

interquartile range (IQR), depending on whether the 

quantitative variables were symmetrically or 

asymmetrically distributed. Proportions were used to 

describe qualitative variables. 

 

To find links between dependent and 

independent variables, we used contingency tables with 

Pearson's Chi-square test or Fisher's exact test when the 

conditions for applying the Chi-square test were not 

met. In the case of quantitative variables, we used the 

Student's T test or the Wilcoxon test as appropriate. The 

strength of associations was estimated using crude ORs, 

and any probability value below 0.05 was considered 

statistically significant. 

 

In order to account for potential confounding 

factors, we used a logistic regression model including 
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variables that showed a significant association at the 

10% threshold in bivariate analysis using a stepwise 

degressive approach. The risk factors retained in the 

final model were presented with the Wald Chi-square p-

values, as well as the adjusted ORs derived from the 

model and their 95% Confidence Intervals. The 

adequacy of the logistic regression model was verified 

using the Hosmer and Lemeshow test. 

 

Ethical Considerations 

The ethical considerations of the research were 

respected. The mothers of children aged between 12 

and 23 months were interviewed individually in their 

households. The researcher, after introducing himself 

and explaining the purpose of the study, gave a brief 

overview of the survey and explained what they had to 

do as informants. They were informed that their 

participation was not compulsory. In addition, the 

questionnaire had to be completed anonymously and 

each respondent was identified by a code. Verbal 

consent was obtained each time, and willingness to 

complete the questionnaire was considered to be 

another form of tacit consent. Confidentiality of data, 

voluntary participation and the possibility of 

withdrawing from the study at any time without 

prejudice were observed. 

 

III. RESULTS 
Sociodemographic Characteristics 

In this study, a total of 336 children aged 12 to 

23 months were recruited. The mean age of the mothers 

was 28.7±7.3 years. The majority of mothers were aged 

between 25 and 34 years (44.1%). School-educated 

mothers accounted for 90.5%, including 51.8% of 

unmarried mothers and 76.5% of Christian mothers. 

Mothers of working children accounted for 63.1%. 

Children living in urban health zones accounted for 

52.7%, with a median number of births of 3 (4-2). 

Factors such as marital status, religion and occupation 

of the child's mother were significantly associated with 

discontinuation of BCG vaccination (p < 0.05), as 

shown in table 1. 

 
Table 1: Socio-demographic characteristics of mothers of children aged 12 to 23 months in the city of Kisangani in 2022 

Variables N(%) Vaccinate with BCG p-value 

Yes n(%) No n(%) 

Health zone 0.223 

Urban 

Urbano - rural 

177(52.7) 

159(47.3) 

161(53.9) 

138(46.1) 

16(43.2) 

21(56.8) 
 

Mother's age (years) 0.771 

≤ 24 

> 24 

109(32.4) 

227(67.6) 

96(32.1) 

203(67.9) 

13(35.1) 

24(64.9) 
 

Marital status 0.042* 

Lives with a partner  

Lives alone 

162(48.2) 

174(51.8) 

150(50.2) 

149(49.8) 

12(32.4) 

25(67.6) 
 

Level of education 0.380 

Not attending school 

Attending school 

32(9.5) 

304(90.5) 

27(9.0) 

272(91.0) 

5(13.1) 

32(86.5) 
 

Religion 0.029* 

Christian 

Non-Christian 

257(76.5) 

79(23.5) 

234(78.3) 

65(21.7) 

23(62.2) 

14(37.8) 
 

Mother's occupation 0.041* 

Housewife 

In employment 

124(36.9) 

212(63.1) 

116(38.8) 

183(61.2) 

8(21.6) 

29(78.4) 
 

Child's birth rank 0.093 

 1 – 3 

 4 – 6 

232(69.1) 

104(30.9) 

202(67.6) 

97(32.4) 

30(81.1) 

7(18.9) 

 

*Statistically significant p < 0.05 

 

BCG Vaccination Coverage 

The proportion of children aged between 12 

and 23 months who had received the BCG vaccine was 

88.9%, while 11.1% had not. With regard to possession 

of a vaccination card, it was found that 51.5% of 

children had a vaccination record at the time of the 

survey, while 48.5% did not. 

 

Individual and Collective Influences 

In this study, mothers of children who had 

known someone who had had an adverse reaction to 

vaccines accounted for 44.9%, while 38.1% said that 

fear of the pain experienced by the child during 

vaccination was the reason for abandoning vaccination 

of their children. 

 

Thirty-nine per cent of mothers of children 

aged between 12 and 23 months surveyed said that it is 

not possible to receive too much vaccine all at once, 



 
 

Ependja Towaka Antoine et al; Saudi J Med, Apr, 2025; 10(4): 139-151 

© 2025 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                            144 

 
 

while 16.7% preferred that their child should not start to 

be vaccinated until after the age of one. Over 27% do 

not know which vaccines they need for their children, 

while 32.4% have not been sufficiently informed by 

vaccinators to address their fears about vaccination. The 

existence of one vaccine that is more important than 

others was recognised by 26.2% of the mothers 

questioned, while 38.4% think that vaccines are no 

longer necessary when the disease no longer affects 

many children. On the subject of vaccination as a social 

norm, the mothers of the children surveyed did not 

think that most of them ensured that their children 

received all the recommended vaccines (25.9%), while 

60.4% did not believe that if they vaccinated their 

children, other children would also be protected. 

Certain factors showed a statistically 

significant association (p < 0.05) with dropping out of 

BCG vaccination, notably adverse reactions, pain 

experienced during vaccination, ignorance of the 

vaccination schedule, not being informed by 

vaccinators to allay fears, asserting the existence of one 

vaccine more important than others, refusing to 

vaccinate one's child if the incidence of the disease 

decreases, and finding oneself in an environment hostile 

to vaccination. 

 

Table 2: Factors leading to the abandonment of BCG vaccination in children aged 12 to 23 months arising from 

personal perception of the vaccine or the mother's social environment and surroundings 

Variables N(%) Vaccinate with BCG p - value 

Yes n(%) No n(%) 

Adverse reaction during vaccination 0.126 

Yes 

No 

151(44.9) 

185(55.1) 

130(43.5) 

169(56.5) 

21(56.8) 

16(43.2) 

 

Pain felt during vaccination 0.034* 

Yes 

No 

128(38.1) 

208(61.9) 

108(36.1) 

191(63.9) 

20(54.1) 

17(45.9) 

 

Receiving too many vaccines at once 0.202 

Yes 

No 

205(61.0) 

131(39.0) 

186(62.2) 

113(37.8) 

19(51.4) 

18(48.6) 

 

Vaccinating your child after one year 0.000** 

Yes 

No 

56(16.7) 

280(83.3) 

41(13.7) 

258(86.3) 

15(40.5) 

22(59.5) 

 

Knowledge of vaccines EVP*** 0.143 

Yes 

No 

243(72.3) 

93(27.7) 

220(73.6) 

79(26.4) 

23(62.2) 

14(37.8) 

 

Dissipate one's fears through the vaccinators  0.000** 

Yes 

No 

227(67.6) 

109(32.4) 

212(70.9) 

87(29.1) 

15(40.5) 

22(59.5) 

 

Existence of a vaccine more important than others 0.012* 

Yes 

No 

88(26.2) 

248(73.8) 

72(24.1) 

227(75.9) 

16(43.2) 

21(56.8) 

 

Vaccinate your child if there is a low incidence of 

VPD**** 

0.000** 

Yes 

No 

207(61.6) 

129(38.4) 

196(65.6) 

103(34.4) 

11(29.7) 

26(70.3) 

 

Mother's entourage accepts the vaccine 0.003* 

Yes 

No 

249(74.1) 

87(25.9) 

229(76.6) 

70(23.4) 

20(54.1) 

17(45.9) 

 

Protection of other children 0.818 

Yes 

No 

133(39.6) 

203(60.4) 

119(39.8) 

180(60.2) 

14(37.8) 

23(62.2) 

 

* Statistically significant p < 0.05 ** Very statistically significant p < 0.000 *** Expanded vaccination program 

****vaccine-preventable diseases 

 

Bivariate and Multivariate Analysis of 

Sociodemographic Characteristics 
After adjustment, the mother's religion 

(ORa=2.1 [95% CI: 1.1 – 4.4]) was significantly 

associated with the abandonment of BCG vaccination in 

children aged 12 to 23 months. A child aged 12 to 23 

months from a non-Christian mother is twice as likely 

to abandon the BCG vaccination compared to one from 

a mother belonging to the Christian religion. On the 

other hand, the following factors have lost their 

association with the abandonment of BCG vaccination, 

namely the health zone of origin, the mother's age, 

marital status, education level, mother's occupation, and 

the child's birth order (p > 0.05). 



 
 

Ependja Towaka Antoine et al; Saudi J Med, Apr, 2025; 10(4): 139-151 

© 2025 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                            145 

 
 

Table 3: Sociodemographic Characteristics Associated with the Discontinuation of BCG Vaccination in Children 

Aged 12 to 23 Months in Kisangani in 202 

Variables Abandon 

N(%) 

OR [IC95%] p - val AOR* IC95% 

Healthzone 
Urban 

Urban - rural 

 

16(43.2) 

21(56.8) 

 

1 

1,5[0.7-3.2] 

 

 

0.223 

 

 

1 

 

 

- 

Mother's age 

≤ 24 

< 24 

 

13(35.1) 

24(64.9) 

 

1 

1.2[0.8 -2.9] 

 

 

0.779 

 

 

1 

 

 

- 

Maritalstatus 

Lives with a partner 

Live alone 

 

12(32.4) 

25(67.6) 

 

1 

2,1[0.9-4.7] 

 

 

0.042 

 

 

1 

 

 

- 

Level of education 

Not enrolled in school 

Enrolled 

 

5(13.1) 

32(86.5) 

 

1 

0.6[0.2-2.3] 

 

 

0.380 

 

 

1 

 

 

- 

Religion 

Christian 

 Non-Christian 

 

23(62.2) 

14(37.8) 

 

1 

2.2[0.9-4.2] 

 

 

0.029 

 

 

2.1 

 

 

1.1 – 4.4 

Mother's occupation 

Housewife 

In employment 

 

8(21.6) 

29(78.4) 

 

1 

2.3[0.9-6.0] 

 

 

0.041 

 

 

1 

 

 

- 

Birth rank 

1 – 3  

4 – 6  

 

30(81.1) 

7(18.9) 

 

1.6[0.7-1.8] 

1 

 

0.093 

 

1 

 

- 

* adjusted odds ratio 

 

Factors Arising from Personal Perception or Social 

Environment and Surroundings 

After adjustment by multivariate logistic 

regression, the following factors were significantly 

associated with the abandonment of BCG vaccination in 

children aged 12 to 23 months: ignorance of the 

vaccination schedule (ORa= 3 [95% CI: 1.4 – 6.7]), not 

being informed by vaccinators to dispel fears (ORa= 2.5 

[95% CI: 1.2 – 5.4]), and refusal to vaccinate their child 

if the incidence of the disease decreases (ORa= 2.9 

[95% CI: 1.3 – 6.5]). 

 

The risk of abandoning BCG vaccination in 

children aged 12 to 23 months is three times higher in 

children whose mothers are unaware of the vaccination 

schedule start age compared to those born to mothers 

who are knowledgeable about the vaccination schedule. 

This chance is 2.9 times higher for children whose 

mothers rejected vaccination when the disease no 

longer affects many children compared to those whose 

mothers accept to vaccinate their children even if the 

incidence of the disease decreases. The probability that 

a child aged 12 to 23 months will abandon BCG 

vaccination is 2.5 times higher for children whose 

mothers were not informed by the vaccinators to dispel 

their fears than for those whose mothers were informed. 

 

Table 4: Factors leading to the abandonment of BCG vaccination in children aged 12 to 23 months arising from 

personal perception of the vaccine or the social environment and surroundings 

Variables % Abandon OR[IC95%] p-val AOR* IC 95% 

Adverse reaction  

 Yes 

 No 

 

21(56.8) 

16(43.2) 

 

1.7[0.8-3.6] 

1 

 

0.00 

 

1 

 

- 

Pain at the vaccination site 

 Yes 

 No 

 

20(54.1) 

17(45.9) 

 

2.1[0.9-4.4] 

1 

 

0.01 

 

1 

 

- 

Receiving too many vaccines 

 Yes 

 No 

 

19(51.4) 

18(48.6) 

 

1 

1.6[0.7-3.3] 

 

 

0.20 

 

 

- 

 

 

- 

Vaccinate after one year 

 Yes 

 No 

 

15(40.5) 

22(59.5) 

 

4.3[1.9-9.4] 

1 

 

0.00 

 

3 

 

1.4 – 6.7 

Knowledge of vaccines EVP** 

 Yes 

 

23(62.2) 

 

1 
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 No 14(37.8) 1.7[0.8-3.6] 0.14 - - 

Dissipate one's fears 

 Yes 

 No 

 

15(40.5) 

22(59.5) 

 

1 

3.6[1.7-7.8] 

 

 

0.00 

 

 

2.5 

 

 

1.2 – 5.4 

Vaccine more important 

 Yes 

 No 

 

16(43.2) 

21(56.8) 

 

2.4[1.1-5.1] 

1 

 

0.01 

 

1 

 

- 

Low incidence of VPD*** 

 Yes 

 No 

 

11(29.7) 

26(70.3) 

 

1 

4.5[2.0-11] 

 

 

0.00 

 

 

2.9 

 

 

1.3 – 6.5 

Entourage accepts the vaccine 

 Yes 

 No 

 

20(54.1) 

17(45.9) 

 

1 

2.8[1.3-5.9] 

 

 

0.00 

 

 

1 

 

 

- 

Protection of other children 

 Yes 

 No 

 

14(37.8) 

23(62.2) 

 

1 

1.1[0.5-2.4] 

 

 

0.81 

 

 

- 

 

 

- 

* adjusted odds ratio ** Expanded vaccination program *** vaccine-preventable diseases 

 

IV. DISCUSSION 
Description of the Sample 

Children residing in urban health zones 

(52.7%) are more dominant than those in urban-rural 

health zones (47.3%) (Table 1). This result is 

inconsistent with that found by Kalambay et al., during 

the analysis of the MICS – DRC 2010 survey data 

(Multiple Indicators Cluster Survey). They observed 

61% of unvaccinated children in rural areas and 54.8% 

in urban areas [23]. 

 

The age group of mothers aged 25 to 34 

predominated with 44.1% (Table 1). This result is lower 

than that of Abadura and colleagues in Ethiopia, where 

they observed 53.2% for the age group of 24 to 35 years 

[24], and higher than the results of Metkie et al., 

(35.9%). Based on marital status, unmarried mothers 

represented 51.8% compared to 48.2% of married 

mothers, compared to the results observed by Metkie 

and collaborators in 2016 in Ethiopia (39.2% versus 

37.9%). Regarding religion, Christian mothers 

represented 76.5%, whereas Metkie and collaborators 

recorded 35.1% [25], compared to 80.3% found by 

Barrow et al., in Sierra Leone [26]. From an 

occupational perspective, housewives were less 

represented than working mothers (Table 1). Unlike the 

study by AbdoulayTouré and colleagues, housewives 

represented 68.8% compared to 31.2% of mothers of 

children with a source of income [27]. A higher 

proportion of educated mothers was observed compared 

to uneducated ones. (Table 1). This result is higher than 

that of Barrow et al., who respectively noted 48.8% and 

51.2% of educated and uneducated mothers [26]. 

 

Children belonging to the sibling rank of 1 to 3 

were more dominant than those of 4 to 6 (Table 1). 

Abdoulaye Touré et al., in a study in Guinea found 

65.4% and 27.0% respectively for the rank of more than 

3 and less than or equal to 3 among children who did 

not complete the vaccination schedule [27]. 

 

In this study, the following factors have lost 

their association with the abandonment of BCG 

vaccination, namely the health zone of origin, the 

mother's age, marital status, education level, mother's 

occupation, and the child's birth order (p > 0.05). 

Indeed, most studies have revealed that 

sociodemographic factors are important drivers of 

vaccine hesitancy. However, most sociodemographic 

factors play a minor role in explaining individual 

vaccine hesitancy. Sociodemographic characteristics are 

at best a set of plausible causes and can never fully 

define a particular behavior without further analysis 

[28]. 

 

Several studies, for example, have suggested a 

link between the race/ethnicity of a studied population, 

the gender distribution, and the intention to vaccinate 

[29]. These associations could be explained by other 

factors such as family size, access to healthcare 

facilities, discrimination by healthcare providers, 

misinformation in the media, trust in the government 

and/or health authorities, attitudes towards vaccination, 

and fear of vaccine side effects [30]. Therefore, 

sociodemographic variables such as ethnicity, race, and 

gender are merely proxy variables, not explanatory 

variables [28]. 

 

This suggests that these variables could be 

confounding factors for the variables that actually cause 

vaccine abandonment. Although such factors may be 

associated with vaccine abandonment, they cannot 

explain the development or severity of the situation. 

More importantly, they are not useful for informing 

decisions aimed at overcoming hesitancy if 

psychological determinants are ignored. Although these 

carrying variables can be useful for identifying target 

groups for intervention programs, they should not be 

used to design the intervention [28]. 

 

Coverage of Abandonment of BCG Vaccination 

The proportion of children aged 12 to 23 

months who have not received the BCG was 11.1%. 
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Regarding the possession of the vaccination card, it was 

observed that 51.5% of children had a vaccination 

booklet at the time of the survey, while 48.5% did not 

have one. To this effect, the results of this research are 

significantly higher than those of a study conducted in 

India 
[31]

 which revealed that the dropout rate for BCG 

was 8%. This may be due to differences in sample size, 

study participant composition, healthcare system 

architecture, and policy. 

 

Among children aged 12–23 months, the 

2023–2024 Demographic and Health Survey in the 

DRC showed that 17.5% had already had a vaccination 

booklet or another document on which the BCG 

vaccination was recorded. However, some mothers 

were unable to present their children's vaccination 

records at the time of the interview (51.7%). In the 

Tshopo province, the BCG vaccination coverage was 

54.9% based on the possession of a vaccination booklet 

or the mother's declaration for children aged 12 to 23 

months [14]. 

 

Factors Leading to the Abandonment of BCG 

Vaccination in Children 

The Mother's Religion 
Regarding religion (ORa=2.1 [95% CI: 1.1 – 

4.4]), the results of this study corroborate those found in 

the DHS DRC 2023 – 2024 (Demographic and Health 

Survey Democratic Republic of Congo) where 96% of 

women reported being Christian [14]. A child aged 12 

to 23 months from a non-Christian mother is twice as 

likely to abandon BCG vaccination compared to one 

from a mother belonging to the Christian religion. 

Furthermore, the studies conducted in Zambia on the 

factors influencing vaccine acceptance and hesitancy in 

three informal neighborhoods of Lusaka showed that 

religious beliefs emerged as drivers of vaccine 

hesitancy, likely reinforced by a context of distrust 

towards Western medicine [32]. 

 

Over the past few decades, rumors and a lack 

of knowledge surrounding biomedical research have 

fueled distrust in the vaccine. Rumors of links between 

Western medicine and Satanism have also been 

described. In this context, traditional healers could be 

seen as more familiar local alternatives. Similarly, 

churches that advocate for the "power of God" and 

present other choices as the work of "Satan" can be 

more convincing. Reports of certain churches 

discouraging vaccination are particularly concerning, 

given their importance in disseminating health 

messages and raising awareness about vaccination [32-

34]. 

 

The participants at the vaccination summit 

held in Dakar in March 2014 had concluded that 

religion remains a prominent social force and an 

essential source of identity, and that religious leaders 

enjoy particular credibility and influence that allows 

them to shape public opinion. Thus, an instruction 

emanating from them is sometimes blindly executed by 

the believers. This is particularly the case in the field of 

vaccination. Religious beliefs can be the basis of low 

vaccination coverage due to parents' refusal and 

reluctance to vaccinate. In a study conducted in Benin 

on the extent of hesitancy and resistance to polio 

vaccination among populations in the Zogbodomey 

commune, the parents' religion was identified as one of 

the reasons for refusal and resistance to vaccination. All 

the reasons for refusing vaccination cited by mothers, 

religious beliefs accounted for 7.5% [23]. 

 

Furthermore, a study conducted in Cameroon 

in 2014 on vaccination coverage and factors associated 

with incomplete vaccination of children aged 12 to 23 

months in the Djoungolo health district found that 

nearly 4% of mothers indicated that their children had 

not received any vaccines and that vaccination is 

contrary to their religious beliefs [35]. 

 

In the absence of other factors, women of 

Protestant, other Christian, and Muslim religions are 

less demanding about vaccinating their children before 

their first birthday. Moreover, in the presence of other 

characteristics related to women and households, it is 

the mothers of other Christian and independent 

religions who are 1.4 times more likely not to vaccinate 

their children than women of the Catholic religion. This 

can be explained by the fact that several independent 

Christian churches seem to be somewhat negligent 

regarding the health of children and believe in the 

power of prayer for the healing of all forms of diseases, 

even those preventable by vaccination [23]. 

 

Ignorance of Vaccination Schedule 
Regarding the opinions of mothers, the risk for 

a child aged 12 to 23 months to abandon BCG 

vaccination is three times higher among children whose 

mothers delayed the start of vaccination until after one 

year (ORa= 3 [95% CI: 1.4 – 6.7]). This result is 

confirmed by Ba Pouth and colleagues in Cameroon. 

Indeed, the lack of mastery of the vaccination schedule 

by the mother or caregiver was found to be the most 

significantly associated independent predictive factor 

for incomplete vaccination. It was cited as the primary 

cause of non-vaccination by mothers of unvaccinated or 

partially vaccinated children. They do not properly 

understand at what age the child should start and finish 

their vaccinations, nor even the total number of 

vaccines to be taken [35]. This result aligns with those 

found in Ethiopia in 2011 by Belachew [36]. 

 

Knowledge and Information 
Regarding knowledge and information about 

vaccines or vaccination, this study noted that 32.4% of 

mothers of children aged 12 to 23 months were not 

sufficiently informed by vaccinators to dispel their fears 

about vaccinating their children (Table 1). The 

probability that a child aged 12 to 23 months will 

abandon BCG vaccination is 2.5 times higher for 
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children whose mothers were not informed by the 

vaccinators to dispel their fears than for those whose 

mothers were informed (ORa= 2.9 [95% CI: 1.3 – 6.5]). 

 

To this effect, Ba Pouth et al., reported that 

parents who have had or known a child who developed 

a moderate or severe side effect after vaccination 

develop fears regarding future vaccinations. Once 

again, the healthcare system is called into question 

because most of these effects are predictable. Parents 

should therefore be made aware of their potential 

occurrence and the appropriate course of action. This 

falls within the broader context of the lack of 

information for parents about vaccination, a factor 

described in Cameroon [36], and in sub-Saharan Africa 

[37]. 

 

This result is also supported by the findings of 

studies conducted respectively in the Tigray, Oromia, 

and Somali regions of Ethiopia [38]. This may be due to 

the lack of health education and awareness efforts; and 

the poor home visit rounds by health agents to reduce 

mothers' fear of vaccine side effects. 

 

Wijayanti et al., (2021) demonstrated that 

parents who have doubts or insufficient information 

about vaccines can lead individuals to have an 

inadequate understanding of the information presented 

to them. It was also emphasized the importance of 

ensuring that parents have access to accurate 

information on the safety and efficacy of vaccines so 

that they can make informed decisions [39]. 

 

The low parental knowledge of vaccination 

and/or the lack of access to information on child 

vaccination could be an important factor in the high 

burden of unvaccinated children in sub-Saharan Africa. 

A child born to a mother with little or no knowledge 

about vaccination may not complete the required series 

of vaccines [40]. 

 

Risk/Benefit Ratio 
Regarding the low incidence of vaccine-

preventable diseases (risk/benefit ratio), this study 

revealed that 38.4% of mothers do not resort to 

vaccination if the incidence of the disease is low (Table 

1). The probability that a child aged 12 to 23 months 

will abandon BCG vaccination is 2.9 times higher for 

children whose mothers rejected vaccination when the 

disease no longer affects many children, compared to 

those whose mothers accept vaccinating their children 

even if the incidence of the disease decreases. On this 

subject, David Miko et al., emphasized that, even 

regarding rationality, it is unlikely that we can employ 

analytical thinking rationally without being guided by 

affect somewhere along the line [41]. 

 

These viewpoints are supported by other 

research on risk perception, which has identified several 

elements related to vaccine fear. These elements are as 

follows [42] : 

- The risks for children provoke more fear than 

those for adults. 

- The risks are weighed against the benefits, and 

the benefits of the vaccines have decreased 

precisely because they have been so effective. 

- The risks created by humans worry us more 

than natural risks. 

- The less control we have over a specific risk, 

the more likely we are to be worried and, 

finally, 

- We are more concerned about the risks posed 

by people or institutions we do not trust. 

 

Several studies reported by Kennedy et al., 

have highlighted the influence of perceived risks and 

benefits on vaccination behavior (perceived threat vs 

perceived rewards). Parents who intend to vaccinate 

their children perceive a lower risk of vaccination and 

vice versa. If parents perceive the risk of a vaccine-

preventable disease as lower than the risk associated 

with vaccines, they are likely to doubt the relevance of 

vaccines and become hesitant about them. These 

determinants are consistent with the threat appraisal 

pathway of the protection motivation theory: perceived 

threat (severity, vulnerability) and perceived rewards 

(intrinsic rewards, extrinsic rewards). People are likely 

to protect themselves (for example, by getting a 

vaccine) if they have strong beliefs about the threat 

posed by the disease itself (severity and vulnerability) 

[43]. 

 

Study Limitations 
The lack of cooperation from some 

households, the unavailability of mothers due to the 

survey schedule, and the difficulty related to the 

translation of the questionnaire into Lingala or Swahili 

with the risk of distorting its content were observed in 

this work. 

 

The size of our study could also be a 

limitation, although the study population is calculated 

based on the minimum required size. Indeed, most 

studies in the field are conducted in the general 

population without a predefined sample size, often with 

samples of more than 1000 respondents. The study 

population is essentially composed of children whose 

mothers have consented to answer the survey 

questionnaire. This is not representative of the parent 

population, although mothers are the primary caregivers 

for children's health in this context. 

 

The qualitative analysis was not taken into 

account in this study. Other work is therefore necessary, 

both to fill the gaps in this study and to monitor this 

complex phenomenon as it evolves over time. This 

should enable public health authorities to devise 

appropriate policies to address the unresolved 
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determinants of vaccine abandonment in Kisangani, for 

better vaccine acceptance. 

 

Despite these limitations, this study 

demonstrates that the abandonment of vaccination for 

children aged 12 to 23 months is complex; mothers face 

different combinations of obstacles throughout their 

children's vaccination journey. However, they do not 

detract from the scientific value of this work, which for 

the first time in Kisangani tests the standard 

questionnaire of the WHO Advisory Group of Experts 

on Immunization. 

 

V. CONCLUSION 
Periodic evaluations, specific to each health 

zone in the city of Kisangani, of the infant vaccination 

coverage for BCG are important to track progress and 

identify obstacles to achieving the objectives of the 

expanded vaccination program. We observed a 

significant proportion of BCG vaccination dropouts 

among children aged 12 to 23 months in Kisangani. The 

mother's religion, ignorance of the vaccination 

schedule, insufficient information to dispel mothers' 

fears about vaccinating their children, and the lack of 

resorting to the vaccine in case of low incidence of 

vaccine-preventable diseases are major predictors of 

BCG vaccination dropout. 
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