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ABSTRACT  
Introduction : 
The accumulation of unvaccinated or poorly vaccinated subjects is generally at the root of vaccine-preventable disease outbreaks. The aim of this study was to assess routine vaccination coverage in children under two years of age and to identify the reasons for non-vaccination.
Method : This was a 10-day descriptive study in the Dabola health district in the Republic of Guinea. Sampling was random in three-stage clusters and a total of 14 clusters (village/neighbourhood) were randomly selected using the Open Epi tool. Data were collected using a semi-structured questionnaire and analysed using Epi Info version 7.2 software. 
Results : A total of 387 participants were included, of whom 32%, CI [27.81% - 37.12%] were fully vaccinated. The overall vaccination record possession rate was 76%, CI [71.74% - 80.20%]. Vaccination coverage by antigen ranged from 88%, CI [84% to 91%] for BCG to 33.59%, CI [26% to 42%] for MenA. The majority of respondents were female (92%, CI [88% to 94%]) with an average age of 27 ± 8 years. 
The majority did not attend school (87%, CI [84% to 90%]). The main reasons for not vaccinating were: poor reception by staff (27.38%, CI [22.08% - 33.19%]), lack of awareness of the importance of vaccination (21.67%, CI [16.85 - 27.15]) and vaccine shortages (15.21% CI [11.09% - 20.13%]).
Conclusion : Increasing this coverage means multiplying efforts (taking into account the reasons identified for non-vaccination) at all levels of the health pyramid to enable these children to grow up in good health and free from any vaccine-preventable disease.
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[bookmark: _Toc168724789]1. INTRODUCTION  
Vaccination is a breakthrough in the prevention of infectious diseases, with the principle of inducing protection against a given pathogen. The vaccine reduces the risk of complications and mortality in the event of subsequent exposure to the infectious agent [1]. 
Childhood vaccination remains a cost-effective strategy that has accelerated the control and elimination of many diseases. But progress in extending routine immunisation services to reach all children remains slow, and coverage levels in many countries are still inadequate [2]. However, the benefits of vaccines for children depend essentially on vaccination coverage [3]. Every year, vaccination prevents 3.5 to 5 million deaths from diseases such as diphtheria, tetanus, whooping cough, influenza and measles [4].
Africa has the lowest child immunisation coverage in the world. To improve child immunisation programmes, all countries must improve vaccine distribution to achieve and maintain high coverage [5].
According to the Global Vaccine Action Plan, countries must not only achieve national immunisation coverage of at least 90% and 80% immunisation coverage in each district with all vaccines, but also maintain the progress achieved over the long term [6].
In 2018, the WHO estimated global vaccination coverage at 86%, which remains insufficient in many countries, including the so-called industrialised countries [6]. In some African regions, exaggerations of vaccine coverage ranging from 7 to 24% have been reported [3]. In Senegal, penta 3 vaccine coverage was estimated at 73% and VAR coverage at 69.8% in 2022 [7]. 
In Guinea, since the extended immunisation programme was set up in 1988, immunisation activities (based on fixed and mobile strategies) have been carried out systematically throughout the country, with a great deal of progress achieved. According to the 2018 Demographic and Health Survey (EDSG-V), penta3 vaccination coverage was 40% nationally and 21% in the Faranah health region, which includes the Dabola district [8,9]. The country recently joined the vaccine independence initiative, but to our knowledge, Dabola has no survey data on community vaccination coverage. 
The aim of this study was to assess routine vaccination coverage among children under two years of age and to identify the reasons for non-vaccination in Dabola. 
2. MATERIAL AND METHODS
2.1. Study framework
The prefecture of Dabola served as the setting for this study. It is located in the centre of the Republic of Guinea and covers an area of 6,360 km² with an estimated population of 241,257 in 2024, giving a density of 38 inhabitants per km². Administratively, the prefecture is made up of 8 rural communes and one urban commune. The Dabola health district has a prefectural hospital, 10 health centres, 30 health posts, a military infirmary, a private clinic and two private pharmacies. There are 35 sites involved in routine vaccination.  
2.2. Type, duration and study population
[bookmark: _Hlk188664266]This was a 10-day descriptive study (08 - 17 April 2024) of children under the age of two.. 
2.3. Selection criteria :
2.3.1. Inclusion criteria  
All children aged 0 to 23 months at the time of the survey, residing in the Prefecture of Dabola and for whom oral consent had been obtained from parents or guardians, were included.
2.3.2. Exclusion criteria  
Children aged 0-23 months in the Dabola health district whose mother or guardian was absent after a second household visit and newly arrived children less than one month old were excluded.
[bookmark: _Toc168724798][bookmark: _Toc168724797]2.4. Sampling  
We carried out a three-stage cluster random sampling [10].
The sample size was calculated using Open Epi software with a total population of 241,257 hbts, a confidence interval (CI) of 95%, a coverage of fully vaccinated children of 80% [6], a margin of error alpha of 0.05 and a cluster effect of 1, giving a sample size of 384 children.  Taking into account the non-response rate of 11%, the adjusted sample size was calculated by dividing the initial sample size by the response rate (89%), i.e. 342 children. 
The 14 neighbourhoods/villages of the Dabola health district were selected by the simple random method using Open Epi. The 32 households per cluster were selected using the simple random method. In each neighbourhood/village, households were selected at random using the standard method used by the Expanded Programme on Immunisation (the pen method).
However, if the number of eligible children (32 children) is reached before the households have been surveyed, then the survey stops. If the number of eligible children (32 children) to be surveyed per cluster is not reached, then the remaining households in the same cluster are completed using the random method (the pen method). If the number of eligible children is not reached in the same cluster, the nearest cluster is filled using the random method (the pen method). In the households visited, only one eligible child or one respondent (mother/guardian) for each child was surveyed.
[bookmark: _Toc168724801]2.5. Variables of interest  
Demographic data included age, gender, education, religion, relationship to the child and marital status. Vaccination status included the following categories: with card, without card, or not vaccinated (undetermined status was counted as not vaccinated for the purposes of this survey).  If not vaccinated, reasons for non-vaccination were sought. Any adult member of the household who could provide accurate demographic information about his or her household and who was present at the time of the survey was considered to be responsible for the child.
[bookmark: _Toc168724800]A child was considered fully vaccinated if he or she had received the BCG vaccine against tuberculosis, three doses of DTP-HepB-Hib against diphtheria, tetanus and whooping cough and hepatitis B and Haemophilus influenzae type B, three doses of the polio vaccine, the anti-amaril vaccine, the measles vaccine and the meningitis vaccine before 23 months of age as part of routine vaccination. On the other hand, partially vaccinated status consisted of children who had received at least one dose of vaccine, but the rest of the follow-up over time was not regular. An eligible child was one aged 0 to 23 months residing in the Dabola health district during the survey period.
2.6. Data collection and analysis
The data was collected using a pre-tested semi-structured questionnaire deployed on a tablet and administered face-to-face to mothers or carers in the households by each team of interviewers. In addition to the interviews, for data on vaccination, the interviewer looked at the children's vaccination card to check the respondent's statements against what was observed. The cleaned data were analysed using Epi Info 7.2 software. Numbers, proportions, averages, standard deviations and confidence intervals have been calculated.
[bookmark: _Toc168724813]3. RESULTS
A total of 387 children were surveyed in the 14 randomly selected clusters (neighbourhoods/villages), 32% of whom (CI [27.81% - 37.12%]) had been vaccinated on time according to the national vaccination schedule (Table 1). 

Table 1 : Proportion of children aged 0-23 months vaccinated in Dabola health district, April 2024 (N=387)
	Level of vaccination
	0 to 23 months
	15 to 23 months

	
	n (%)                 [95% CI]
	n (%)                 [95% CI]

	Vaccinated
	124 (32.04) [27.81 – 37.12]
	47 (35.88) [27.69 – 44.72]

	Partially vaccinated
	235 (60.72) [55.45 – 65.18]
	82 (62.60) [53.72 – 70.89]

	Not vaccinated
	 28 (7.24) [5.09 – 10.34]
	2 (1.53) [0.19 – 5.41]

	Total 
	387 (100)
	131 (100)



The overall vaccination record possession rate was 76%, CI [71.74% - 80.20%]. Vaccination coverage by antigen ranged from 88%, CI [84% to 91%] for BCG to 33.59%, CI [26% to 42%] for MenA. Depending on the source of information, more than two-thirds of vaccine coverage by antigen was documented (Table 2).
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Table 2 : Proportion of children aged 0 to 23 months vaccinated by antigen according to the information source, Dabola, April 2024 (N=387)
	[bookmark: _Hlk197679725]Vaccine/dose
	Notebook 
n (%)  [95% CI]
	History 
n (%)  [95% CI]
	Notebook + History
N (%)  [95% CI]

	[bookmark: _Hlk197679714]BCG
	261 (76.76) [71.99 – 80.94]
	79 (23.24) [19.06 – 28.01]
	340 (88.00) [84.22 – 90.74]

	VPO 0
	248 (76.31) [71.39 – 80.61]
	77 (23.69) [19.39 – 28.61]
	325 (83.98) [79.99 – 87.30]

	VPO 1
	216 (78.87) [71.49 – 81.67]
	65 (23.13) [18.33 – 28.51]
	281 (77.84) [73.27 – 81.82]

	PENTA 1
	218 (77.58) [72.25 – 82.32]
	63 (22.42) [17.68 – 27.75]
	281 (77.84) [73.27 – 81.82]

	VPO 2
	177 (78.32) [72.37 – 83.51]
	49 (21.68) [16.49 – 27.63]
	226 (75.84) [70.57 – 80.59]

	PENTA 2
	181 (79.74) [73.91 – 84.77]
	46 (20.26) [15.23 – 26.09]
	227 (76.17) [70.92 – 80.90]

	VPO 3
	159 (80.30) [74.07 – 85.60]
	39 (19.70) [14.40 – 25.93]
	198 (70.71) [65.01 – 75.98]

	PENTA 3
	155 (79.49) [73.13 – 84.92]
	40 (20.51) [15.08 – 26.87]
	195 (69.64) [63.89 – 74.97]

	VPI
	156 (80.41) [74.12 – 85.75]
	38 (19.59) [14.25 – 25.88]
	194 (69.29) [63.52 – 74.64]

	VAA
	85 (75.22) [66.22 – 82.86]
	28 (24.78) [17.14 – 33.78]
	113 (52.31) [45.43 – 59.13]

	VAR 1
	90 (75.63) [66.91 – 83.03]
	29 (24.37) [16.97 – 33.09]
	119 (55.09) [48.20 – 61.85]

	VAR 2
	40 (85.11) [71.69 – 93.80]
	7 (14.89) [6.20 – 28.31]
	47 (35.88) [27.69 – 44.72]

	MEN A
	37 (84.09) [69.93 – 93.36]
	7 (15.91) [6.64 – 30.07]
	44 (33.59) [25.58 – 42.36]



Of the respondents, 92%, CI [88% to 94%] were female. The age group ≥ 36 years was the most represented (49%, CI [44% to 54%]), followed by 26 to 35 years (45%, CI [40% to 50%]), with an average age of 27 ±8 years. The majority of respondents (87%, CI [84% to 90%]) were non-educated, with married people being the dominant marital status (97%, CI [94% to 98%]) (Table 3).


[bookmark: _Toc169686470]Table 3 : Vaccination status of children aged 0 to 23 months, by socio-demographic characteristics of respondents, Dabola, April 2024 (N=387)
	Variables
	Vaccinated 
n (%) [95% CI]
	Partially vaccinated 
n (%) [95% CI]
	Not vaccinated 
n (%) [95% CI]
	Total 
N  (%) [95% CI]

	Gender
	124 (32.04)
	235 (60.72)
	28 (7.24)
	387 (100)

	  Male
	11 (34.38) [18.57 – 53.19]
	19 (59.38) [40.64 – 76.30]
	2 (6.25) [0.77 – 20.81]
	32 (8.27) [5.92 – 11.44]

	Female
	113 (31.83) [27.20 – 36.85]
	216 (60.85) [55.68 – 65.78]
	26 (7.32) [5.05 – 10.51]
	355 (91.73) [88.56 – 94.08]

	Average age (SD)Months
	27.73 (9.05)
	27.22 (7.72)
	26.88 (5.78)
	27.36 (8.08)

	Age range
	124 (32,04)
	235 (60.72)
	28 (7.24)
	387 (100)

	16-25 years
	7 (30.43) [13.21 – 52.92]
	13 (56.52) [34.49 – 76.81]
	3 (13.04) [2.78 – 33.59]
	23 (5.94) [3.99 – 8.76]

	26-35 years
	57 (33.33) [26.32 – 40.93]
	103 (60.23) [52.48 – 67.63]
	11 (6.43) [3.25 – 11.22]
	173 (44.70) [39.83 – 49.68]

	≥ 36 years
	60 (31.58) [25.04 – 38.70]
	116 (61.05) [53.73 – 68.03]
	14 (7.37) [4.09 – 12.05]
	191 (49.35) [44.40 – 54.32]

	Level of education
	124 (32.04)
	235 (60.72)
	28 (7.24)
	387 (100)

	Schoolchildren
	18 (36.73) [23.42 – 51.71]
	29 (59.18) [44.21 – 73.00]
	2 (4.08) [0.50 – 13.98]
	49 (12.66) [9.71 – 16.35]

	Not at school
	106 (31.36) [26.65 – 36.49]
	206 (60.95) [55.65 – 66.00]
	26 (7.69) [5.30 – 11.3]
	338 (87.34) [83.65 – 90.29]

	Civil status
	124 (32.04)
	235 (60.72)
	28 (7.24)
	387 (100)

	           In couple
	120 (32.09) [27.56 – 36.98]
	227 (92.78) [55.66 – 65.51]
	27 (7.22) [5.01 – 10.30]
	374 (96.64) [94.34 – 98.03]

	            No couple
	4 (30.77) [9.09 – 61.43]
	8 (61.54) [31.58 – 86.14]
	1 (7.69) [0.19 – 36.03]
	13 (3.36) [1.97 – 5.66]

	Source
	124 (32.04)
	235 (60.72)
	28 (7.24)
	387 (100)

	            Arfamoussaya
	20 (18.02) [11.37 – 26.45]
	82 (73.87) [64.68 – 81.75]
	9 (8.11) [3.77 – 14.83]
	111 (28.68) [24.40 – 33.38]

	            Bissikrima
	49 (52.69) [42.06 – 63.14]
	43 (46.24) [35.69 – 56.88]
	1 (1.08) [0.03 – 5.85]
	93 (24.03) [20.04 – 28.53]

	            Foundeng        
	40 (36.36) [27.40 – 46.08]
	62 (56.36) [46.58 – 65.80]
	8 (7.27) [3.19 – 13.83]
	110 (28.42) [24.16 – 33.11]

	            Konso
	15 (20.55) [11.98 – 31.62]
	48 (65.75) [53.72 – 76.47]
	10 (13.70) [6.77 – 23.75]
	73 (18.86) [15.28 – 23.06]



[bookmark: _Toc163553738][bookmark: _Toc107191]The main reasons for non-vaccination linked to the health system were poor reception by staff (27.38%, CI [22.08% to 33.19%]), followed by vaccine shortages (15.21%, CI [11.09% to 20.13%]) and distance from vaccination sites (12.17%, CI [8.47% to 16.74%]). Community-related reasons were dominated by lack of awareness of the importance of vaccination (21.67%, CI [16.85% to 27.15%]), lack of appointment (12.55%, CI [8.80% to 17.17%]), religious belief (11.03%, CI [7.51% to 15.45%]) and absence of children (9.51% CI [6.25% to 13.71%]) (Table 4).

Table 4: Reasons for non-vaccination of children aged 1 to 23 months linked to the health system in the Dabola health district, April 2024 (N=263)
	Reasons linked to the healthcare system
	n (%) [95% CI]

	Vaccination site too far away
	32 (12.17) [8.47 – 16.74]

	Poor staff reception
	72 (27.38) [22.08 – 33.19]

	Vaccine rupture
	40 (15.21) [11.09 – 20.13]

	Not enough children present to open a bottle of vaccine
	22 (8.37) [5.32 – 12.39]

	Coin-operated vaccines
	13 (4.94) [2.66 – 8.30]

	Community-related reasons
	n (%) [95% CI]

	It's not my decision
	22 (8.37) [5.32 – 12.39]

	Sick child
	22 (8.37) [5.32 – 12.39]

	Absent child  
	25 (9.51) [6.25 – 13.71]

	Lack of awareness of the importance of vaccination
	57 (21.67) [16.85 – 27.15]

	Lack of appointments
	33 (12.55) [8.80 – 17.17]

	Fear of side effects
	17 (6.46) [3.81 – 10.15]

	Religious beliefs
	29 (11.03) [7.51 – 15.45]




[bookmark: _Toc168724814]4. DISCUSSION
Since the prevention of vaccine-preventable diseases depends on achieving good immunisation coverage at district and national level, this study enabled us to assess the situation in the Dabola health district, located in the geographical centre of the Republic of Guinea.


In our series, complete vaccination coverage was low. Similar observations have been reported in Ethiopia with a complete vaccination coverage of 33.33% [11]. In Ghana, BCG coverage was >95% and Penta coverage 63% [12]. However, because of the low level of full vaccination coverage, some regions had a high prevalence of vaccine-preventable diseases on a daily basis [13]. This low vaccination coverage compared with the district and national targets could be explained by a lack of control over the target population and poor reception by staff, among other factors. In addition, insufficient and ineffective forward strategies, the intense displacement of mothers and inadequate interpersonal communication could also be to blame. We therefore need to strengthen the advanced strategy for reaching children far from health facilities and improve reception at vaccination sites.

Only two-thirds of the children surveyed had presented their vaccination records. In the health district of Kouroussa, not far from Dabola, the proportion of children in possession of their vaccination card was 61.5% [14]. In Nigeria, this rate was 46.1% [15].  Bien que le taux de possession des carnets de vaccination ait atteint ce niveau, il serait encore très loin de l’objectif de 100% d’enfant vacciné disposant des carnets. However, it is recommended that vaccination status be recorded according to maternal recollection in countries where administrative reporting systems are not sufficiently reliable, since in developing countries maternal recollection has proved to be fairly reliable compared with vaccination card data [16]. 

BCG vaccination coverage in the Dabola health district was appreciable, unlike that for Penta 3 and VAR.  This observation was also made in Burkina Faso, showing a significant difference, ranging from 16% for BCG to 43% for Penta 3 [17]. However, they remain high compared with the national average, which was 73% for BCG and 40% for other antigens [2]. Compared with the GAP vaccine coverage targets for each district with all vaccines [6],  these proportions are still low. 

More than half of the children in our series were partially vaccinated, and some did not receive any vaccine at all, representing missed opportunities according to the national vaccination schedule. In Niger, the prevalence of missed vaccination opportunities in Niamey was 42.8% in 2021 [18]. Hence the need to step up vaccination information, promotion and awareness-raising activities among mothers and childminders, not forgetting the provision of vaccination sites with sufficient quantities of vaccines and inputs. 

The main reasons for non-vaccination related to the health system and the community found in our study were also found elsewhere.  In the DRC, distance, poor reception and stock shortages were the main reasons why children were not fully vaccinated, with frequencies of 26%, 12% and 8.2% respectively [1]. To solve these problems of vaccination coverage for children, the availability and accessibility of vaccination should not only be reinforced by political decision-makers, but also the introduction of educational programmes dedicated to vaccination targets in rural areas [2].

To minimise potential selection and information bias, we strictly adhered to the research protocol, the interviewers were trained before the survey began and we used shorter questions likely to cause less fatigue among the interviewees.

5.CONCLUSION 
Our survey reveals a low level of full immunisation coverage among children in the Dabola health district, contrasting with good BCG coverage. Increasing this coverage means multiplying efforts (taking into account the reasons identified for non-vaccination) at all levels of the health pyramid to enable these children to grow up in good health and free from any vaccine-preventable disease.  
CONSENT 
Verbal informed consent was obtained from each respondent before the questionnaire was administered. Each respondent was informed of their free and voluntary participation in the survey, the confidentiality of the information collected, the potential risks of non-vaccination or incomplete vaccination of children and the benefits of vaccination.
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