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Abstract

Introduction: Despite the enormous resources deployed and the success
achieved in vaccination, reducing the number of children who remain unvac-
cinated remains a major operational challenge in certain countries. In 2014,
the Kalemie Expanded Program of Immunization outpost in the Democratic
Republic of the Congo was faced with a high number of unvaccinated chil-
dren. They instituted a “token” catch-up system based on a collaborative ap-
proach with community health workers. This study aims to document the ef-
fects of this strategy on vaccination coverage. Methods: This study was a
comparative quasi-experimental test/control study. The “test” health area was
Undugu where the catch-up strategy was implemented and the “control”
health area was Kanunka. A vaccination coverage survey was conducted ac-
cording to the WHO method in both health areas, examining children aged
12 to 23 months. The proportions were compared using a Pearson chi-square
test and the odds ratios were estimated. Results: Vaccine coverage was sig-
nificantly higher in the “test” health area for all the antigens. Full vaccination
coverage was 69.4% in the “test” health area versus 31% in the “control”
health area, with a 4.7 times greater chance of being fully vaccinated in the
“test” health area (OR: 4.7; CI 95% [3.1 - 7.2]; p = 0.0001). Conclusion: This
study demonstrates the value of a strategy that can increase access to vaccina-
tion and use of vaccination services, leading to a reduction in inequality in
this area. However, this is linked to adapting the collaborative model on
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which it is based. This must be taken into consideration in plans to reproduce
the findings.
Keywords

Immunisation Programs, Vaccination Coverage, Community Participation,
Non-Randomized Controlled Trials as Topic

1. Introduction

The many benefits of vaccination, presented as one of the most cost-effective in-
terventions in healthcare, have been well documented [1] [2] [3]. Despite the
progress observed in vaccination coverage in most countries, access to vaccina-
tion continues to be insufficient for many children around the world, particu-
larly in developing countries. Looking beyond the overall vaccination coverage
figures, relatively large disparities can be seen, linked to a number of factors.
According to the report published by the WHO in 2013 “nearly 22 million in-
fants missed out on the required three doses of diphtheria-tetanus-pertussis-
containing vaccines” (DTP3), many of them living in the world s poorest coun-
tries [4] [5]. The current global vaccination table shows the need to increase ef-
forts to improve a system that, although relatively functional in most countries,
must aim to reduce the number of children who are not reached, or do not com-
plete vaccination schedules, to as few as possible in order to reduce vaccination
inequality [6] [7]. Every child has the right to be vaccinated and a number of
strategies have already been implemented, primarily in developing countries, in
particular the Reaching Every District (RED), Reaching Every Community
(REC) and now the Reaching Every Last Child (RELC) approaches, as well as
additional vaccination strategies of various forms such as National Vaccination
Days (NVDs), Local Vaccination Days (LVDs), etc. [8]. The results obtained
remain particularly mixed, with many variables depending on the context and
socio-cultural circumstances limiting access to vaccination [9] [10]. These are
particularly apparent in large countries with socio-economic disparities and es-
pecially unusual political circumstances, such as the Democratic Republic of the
Congo (DRC). Despite laws on child protection and requirements for child vac-
cination, these services are not widely available and a large number of infants are
not vaccinated [11] [12]. Given the importance of vaccination, and in light of the
delay in reaching the MDGs, the WHO and member countries have imple-
mented several approaches aiming to shorten the time taken to achieve the
MDGs, as stipulated in the Global Vaccine Action Plan 2012-2020 [3]. Most of
these strategies are based on full community participation via multiple networks
to reach the targets. In addition to the main components of the RED approach,
this principle was applied through the “token” catch-up technique in certain
health areas in the field of vaccination in Kaliemie province. This initiative was a
way to improve the usual methods for reaching unvaccinated targets. It was in-
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tended to be an operational response to the observation made in the anthropo-
logical study of vaccination refusal and resistance in Katanga. This anthropo-
logical study was conducted with support from UNICEF and stresses that inno-
vative vaccination promotion strategies be implemented that must take all be-
havioural factors into account, and which are supported by beliefs, if popula-
tions are to be convinced of the benefits and safety of vaccines [13]. This study
aims to document the effects of this catch-up technique on child vaccination
coverage, seeking to provide arguments for, or against, the use of best practices,
as encouraged in the Global Vaccine Action Plan 2011-2020.

2. Methods
2.1. Framework of the Study

This study was conducted in the Undugu health area, the intervention health
area (IHA) in the Nyema health zone, and the Kanunka control health area
(CHA) in the Mulongo health zone. Both areas have received support from the
Bill & Melinda Gates Foundation (BMGF). The Undugu health area is one of 21
health areas in the Nyemba health zone in the Tanganyika provincial health dis-
trict (PHD). It is an urban health area, with a rural zone that in 2014 was home
to 55,683 people. The Kanunka health area, one of 24 health areas in the Mu-
longo health zone, in the Haut-Lomami provincial health district. The total pop-
ulation in 2015 was 9235 inhabitants (extrapolation from 2014 data). This health
area has a health centre as well as a health development committee that trains
community health workers. The HA, which has not used tokens, was selected as
the control zone based on the following criteria; belonging to another health
zone far from the Nyemba health zone (577 km) to avoid any ripple effect or in-
fluence, the absence of any other interventions of the same type or with the same
objectives in the control zone, a similar population in the two HAs, similar ad-
ministrative vaccination coverage in 2013 for full vaccination in children aged
one year (Undugu 50% and Kanunka 52%) and similarity in the organisation
and delivery of vaccination services other than in the intervention, this being the
child catch-up technique for children that are insufficiently vaccinated using the

token method in the test zone.

2.2. Description of the Intervention

The intervention used the child vaccination catch-up technique involving a card
called a “token” used by three parties: the health centre’s operations unit, com-
munity health workers and the child’s parents/guardian. It is based on identify-
ing children that were absent from a vaccination session or that had never been
to vaccination services. This identification is done by both the nurse at the
health centre and by the community health worker within the community. The
token serves to identify vaccination catch-up targets, along with all the services
that the target has missed, and thus the antigens to be caught-up with, as well as

a tool for monitoring the intervention, ensuring that all actions by the three par-
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ties can be tracked. In this method, the vaccination catch-up begins immediately
following a vaccination session. This session is organised with the community
health worker responsible for the site present.

Following the vaccination, the vaccinator identifies any children that did not
attend the session and draws up a list with the addresses and the antigens they
missed. Based on this list, the vaccinator groups the children in question ac-
cording to location within villages/blocks (village, neighbourhood, block or
street). Each group or block is assigned to the location’s community health
worker. Once this grouping has been carried out, tokens are filled in, with one
token produced for each child. This document includes the child’s name, age (in
months), vaccination register number, the antigens requiring catch-up and the
date (day) the mother/guardian arrived at the vaccination location with the
child. It should be noted that a target child could miss two, three or even more
antigens from a single vaccination session. All antigens that are missing for a
child are listed on a single token, stating the day of the meeting. After this token
is filled in, the vaccinator identifies the appropriate community health worker
and presents them with the tokens for their activity area. At this stage, the vac-
cinator explains and reminds the community health worker of the different an-
tigens that each child needs to receive and the diseases they protect the child
from. If the community health worker is present, they are given the token at the
end of the vaccination session, or if not present, following the vaccination ses-
sion but as soon as possible before the date of the meeting.

Each community health worker with children identified as requiring catch-up
must, after taking the tokens from the vaccinator, in turn deliver the tokens to
the parents/guardians of the children concerned. The handing over of the token
is an opportunity to raise awareness and identify the reasons the child was not
vaccinated, which will be reported to the nurse so that appropriate strategies can
be identified. Here, the community health worker must also demonstrate the
benefits to the child, parents, family and overall community of the child being
vaccinated, as well as the risks they face if the child is not vaccinated. At this
point, the community health worker records the name of each child requiring
catch-up in their notebook, before leaving the token with the parents. Each par-
ent must sign, or initial, the name of their child in the community health work-
er’s notebook. Finally, the community health worker will write their name on the
back of the token given to the parent/guardian. During the home visit, the
community health worker may identify another child that has never been vacci-
nated. This child will also receive a token, collected from the nurse responsible
for this at the centre or a colleague.

The child’s parent/guardian must bring the token and present it to the vacci-
nator at the following session, which is the meeting detailed on the token. The
vaccinator will present the token to the head nurse at the health centre to identi-
fy the children that did, and did not, come to the meeting. Next, the nurse at the
centre will archive the tokens by month, by village/neighbourhood/street and by

vaccination location. For parents that have not brought their children, despite
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the visit from the community health worker, the health centre team must decide
on additional strategies to persuade them to do so.

This technique requires good organisation and full compliance by all those
involved; it is only successful when the health area has dynamic community
health workers, who are motivated and properly involved in all five areas of the
Reach Each Zone/Reach Each District approach. To maintain the motivation
and interest of the community health workers, who are volunteers, incentives
were introduced. Two notable examples are an exemption from certain medical
fees for themselves, their spouse and children, and giving priority to these com-
munity health workers when selecting workers for paid positions in mass vacci-

nation campaigns, etc.

2.3. Study Type, Population and Sampling

This was a comparative quasi-experimental study, where vaccination coverage
was compared using data from surveys conducted in the Undugu health area,
which used tokens (intervention health area- IHA) and vaccination coverage in
the Kanunka health area, which did not use tokens, in 2014 (control health
area-CHA). It examined mainly parent/guardian couples with children aged 12
to 23 months in the two health areas, children aged 12 to 23 months in the two
health areas being studied, and secondarily the community health workers,
nurses at the health centres and contact people. The survey was conducted in
July 2015.

The sampling method used was the two-stage cluster sampling method rec-
ommended by the WHO. The sampling frames were created from the list of vil-
lages in each health area. The target population in each health area (children
aged 12 to 23 months) was identified by extrapolating data from the 2014 popu-
lation and the villages in the two health areas. The sample size was calculated
based on the expected proportion of target children compared with the number
of fully immunised children (50%) using the Schwartz formula with a 1% accu-
racy and cluster effect of k = 2. The sample size calculated was 192. The sample
size per cluster was 192/30 = 6.40 per cluster, rounded to 7. Thus, the actual
sample size used was 210 couples in each health area. From the list of villages in
each HA, the 30 clusters were selected using the cumulative population method.
Households were selected at random, then the targets were selected at random

from the households, with at most one target per household [14].

2.4. Techniques, Data Collection Tools and Variables

We conducted a structured interview, using a questionnaire, of the par-
ents/guardians of the child aged 12 to 23 months, as well as looking for the vac-
cine scar and inspecting the vaccination card. To collect information from ser-
vice providers (nurse at the health centre, district management team, commu-
nity health workers), we used an observation grid. The inspection of the docu-

ment was conducted using a processing form; we also conducted interviews us-
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ing a structured questionnaire. The questionnaire was pre-tested in Kalemie —
Centre, in the Lubuye health area, outside of the intervention and control zones.
We were interested in:
v" Child’s age (in months): [12 to 15], [15 to 17], [17 to 21], [21 to 23]
v' Child’s gender
v Vaccination status of the child for the BCG, DTP-HepB-Hib3, Pneumo-3,
OPV-3, VAR and yellow fever antigens: Vaccinated or Not vaccinated
v" Fully immunised child status (FIC): Yes or No
v' Age of parent/guardian interviewed (in years): [15 - 19], [20 - 29], [30 - 39],
[40 or over]
v" Sex of parent/guardian interviewed
v" Relationship of parent/guardian interviewed with the child: Father, mother,
guardian
v' Marital status of parent/guardian interviewed: In a relationship/single
v Level of education of parent/guardian interviewed: “Secondary education or
higher”, “primary education”, “no education”
v" Occupation of parent/guardian interviewed: Farmer, housewife, trader, em-
ployee
v" Religion of parents: Catholic, Protestant, Muslim, Kimbanguist, Other
v" Reasons for not being vaccinated
Vaccination coverage (VC) was calculated for each antigen based on vaccina-
tion cards in each HA, using the following formula:
VC (in %) = (Number of children surveyed that had received the antigen/total

number of children surveyed) x 100.

2.5. Data Processing and Analysis

The processing and analysis of the date was carried out using SPSS-20 software.
We used conventional descriptive statistics with qualitative variables presented
proportionally. The comparisons were made using the chi square test with a
lower threshold of 0.05. We estimated odds ratios (ORs) followed by the confi-
dence interval of 95% (CI 95%).

2.6. Ethical Considerations

This study complied with international ethical standards. The aims of the study
were explained to participants, who were also reassured of the confidentiality of
what was discussed. An information sheet was distributed, and the questionnaire
was only administered to mothers or guardians of children after obtaining their
free and informed consent. We also obtained authorisation from all the admin-

istrative and health authorities concerned before beginning the survey.

3. Results
3.1. Description of the Sample

Opverall, the socio-demographic characteristics were comparable for respondents
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in the two study areas (Table 1). There was no statistically significant differ-
ence between the populations of the two health areas with respect to the age of
the parent/guardian interviewed (p = 0.54); level of education of the par-
ent/guardian interviewed (p = 0.67); the religion of the parents (p = 0.21); the
marital status of the parents (p = 0.34) or the sex of the child (p = 0.845). Look-
ing at the distribution of the age of the children, a statistically significant differ-
ent was observed (p = 0.047).

3.2. Comparison of Vaccination Coverage in Children Aged 12 to
23 Months

The data collected from vaccination cards shows the percentage of fully immu-
nised children (FIC) at 69.4% (n = 146) in the health area with tokens (IHA)
compared with 31% (n = 65) in the health area without tokens (CHA). There
was 4.7 times the chance of a child being fully vaccinated if they lived in a health
area using tokens compared to a child living in a health area not using tokens
(OR: 4.7; CI 95%: [3.1 - 7.2]; p = 0.0001). The highest vaccination coverage in
the IHA was the BCG (87.14%), followed by DTP-HepB-Hib-3 and OPV-3 with
83.81% per antigen. Yellow fever was the antigen with the lowest coverage (75%)
during the period considered. The same observation was made in the CHA,
however with different proportions: BCG (68%), DTP-HepB-Hib-3 (63%) and
OPV-3 (61%). Vaccination coverage by antigen in the IHA was significantly
higher than that found in the CHA (Table 2).

3.3. Reasons for Not Being Vaccinated in the Case Health Area

Only parents of children who were not fully immunised were asked this ques-
tion, which was a total of 64 parents (30.6%). Of these, 81% cited the mother not
being available (travel, illness); the child being ill (70%); the parents being busy
with other activities (60%); in 50% of cases, it was attributable to rumours about
vaccines and vaccination. We observed that 38.1% were not aware of the need
for vaccination, 33.3% did not know about needing to return to the health centre
to finish the vaccination of their children (taking second or third doses in a
schedule); 27.6% said that the staff at the facility were too busy, and 30.8% of the

parents were worried about adverse events following immunisation (AEFI).

4. Discussion

4.1. Comparison of the Samples in IHA and CHA

This comparative quasi-experimental study was conducted in two health areas:
the intervention health area of Undugu which tested a collaborative catch-up
method for children who were not or insufficiently vaccinated, with the aim of
helping increase vaccination coverage, and the control health area of Kanunka,
which did not use the catch-up method.

In terms of socio-demographic characteristics, the two populations are com-

parable in most areas: The age of the parents (p = 0.54), the gender of the
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Table 1. Distribution of the general characteristics of the interviewees by health area.

Variable

THA (n =210)

CHA (n = 210) p

Number

% Number % value

Age of parent/guardian interviewed (in years) 0.54
[15-19] 37 17.62 27 12.86
[20 - 29] 115 54.76 117 55.71
[30-39] 51 24.29 59 28.10
[40 or over] 7 3.33 7 3.33
Sex of parent/guardian interviewed 0.07
Male 12 5.71 22 10.48
Female 198 94.29 188 89.52
Level of education of parent/guardian interviewed 0.67
Secondary or higher 23 10.95 29 13.81
Primary 169 80.48 163 77.62
No education 18 8.57 18 8.57
Occupation of parent/guardian interviewed <0.01
Farmer 29 13.81 119 56.67
Housewife 27 12.86 70 33.33
Trader 123 58.57 15 7.14
Employee 31 14.76 6 2.86
Religion of parents 0.21
Catholic 57 27.14 55 26.19
Protestant 128 60.95 129 61.43
Muslim 13 6.19 6 2.86
Kimbanguist 3 1.43 2 0.95
Not specified 9 4.29 18 8.57
Marital status 0.34
In a relationship 193 91.90 198 94.29
Single 17 8.10 12 5.71
Link between parents and children 0.12
Father 12 5.71 20 9.52
Mother 198 94.29 188 89.52
Guardian 0 0.00 2 0.95
Gender of children 0.845
Male 96 45.71 94 44.76
Female 114 54.29 116 55.24
Age of children (in months) 0.047
[12 - 15] 70 3333 74 3524
[15-17] 52 24.76 73 34.76
(17 - 21] 46 2190 35 16.67
[21 - 23] 42 20.00 28 13.33
DOI: 10.4236/0jepi.2019.91005 57 Open Journal of Epidemiology
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Table 2. Vaccination coverage by antigen and by health area.

IHA (n =210) CHA (n =210)
Variable p value
Number VC (%) Number VC (%)

BCG 183 87.14 143 68.10 <0.001
DTP-HepB-Hib-3 176 83.81 132 62.86 <0.001
OPV-3 176 83.81 128 60.95 <0.001
VAR 162 77.14 107 50.95 <0.001
Yellow fever 158 75.24 105 50.00 <0.001
FIC 145 69.05 67 31.90 <0.001

parents of the children (p = 0.07), the levels of education of the parents at both
sites (p = 0.67), the religion of the parents (p = 0.21), their marital status (p =
0.34), the relationship between the parents/guardians and the target children (p
= 0.12) and the gender of the children aged 12 to 23 months (p = 0.845). A dif-
ference was observed when looking at the occupation of the parents (p = 0.0001)
and the age of the children (p = 0.047). The difference between the two popula-
tions in these two variables does not however significantly influence the com-
parison between the two health areas studied. With respect to the occupation of
the parents; farmers and traders are professional groups that are particularly ac-
tive, however they have well-defined working hours in general that do not limit
access to vaccination services in any way, neither for the parents themselves, nor
for those involved in the healthcare system. The difference between the results of
two with respect to the age of the children should also not influence the results,
as for vaccination the children are passive participants and it is the parents that
decide.

4.2. Comparison of the Vaccination Coverage in IHA and CHA

The percentage of fully immunised children (FIC) in the intervention health area
is close to the figures reported in Cameroon in 2014, in a study conducted in the
district of Djoungolo in an urban environment, on the factors behind children
not being fully immunised [15]. However, this vaccination coverage was higher
than in the control health area and even those found in national statistics from
2011 in Ethiopia, which reported the percentage of fully immunised children at
25% [16]. This difference could be explained in part by the fact that, according
to the authors, low vaccination coverage in Ethiopia was linked to the absence of
appropriate strategies to improve vaccination coverage, especially in rural popu-
lations and populations with major issues concerning geographical accessibility.
Moreover, this Ethiopian study was based on the National Demographic and
Health Survey (EDS) and thus included all environments, while our study was a
local study representative of a specific context.

Comparing vaccination coverage in the two health areas included in our

study, there was a significant difference in the vaccination coverage of all anti-
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gens and the percentage of fully immunised children. This shows the positive ef-
fects of the catch-up method in increasing vaccination coverage in the IHA
compared with the CHA, it being an effective approach that can contribute to
reaching the targets set by the WHO. In terms of fully immunised children
(FIC), we observed that children in the IHA were five times more likely to be
fully immunised than those in the CHA, a major difference between the IHA
and the CHA. These results would argue in favour of interventions to improve
vaccination performance through community health workers and community
participation in general. In Kenya, between 2013 and 2015, the contribution of
community health workers was assessed in rural environments, with a be-
fore-and-after comparison between intervention and control areas. The results
of this study correspond with ours, although with a much smaller increase of
10% in the percentage of fully immunised children in the intervention area
compared to the control area and a likelihood of being fully vaccinated 2.5 times
higher in the intervention area compared with the control area [17]. The differ-
ences between our results and this study may be due to the initial conditions in
the intervention areas in the Kenyan study. The baseline studies actually show
the percentage of fully immunised children in the two areas at around 85%,
whilst in our study, the percentage was around 50%. The principle of diminish-
ing marginal returns could certainly be part of the reason for the positive effects
in the Kenyan study being less than in our study. The authors of a study in India
in 2010 stress that although there were not many studies comparing the effec-
tiveness of interventions involving community health workers and other vacci-
nation interventions, it is certain that “CHOs contribute to improving vaccina-

»

tion programmes in a range of ways® [18]. Similarly, in Myanmar (formerly
Burma) in 2016, an experiment by the Ministry of Health confirmed the impor-
tance of community health workers in reducing the gap in access to primary
healthcare for populations that are disadvantaged and particularly difficult to

access [19].

4.3. Reasons for Not Being Vaccinated in the IHA

Despite the effectiveness of the intervention in the IHA, there were children that
were not vaccinated. All of the reasons mentioned by the parents, in particular
the mothers not being available, rumours about vaccines and vaccination, igno-
rance about the need for vaccination and the vaccination series to be completed,
and fears about AEFI, are strongly correlated with summaries of reasons from
literature on reasons for children not being vaccinated in medium- and
low-income countries [20]. The reasons mentioned in our study by the 64 par-
ents/guardians for not having their children vaccinated were primarily the
mothers not being available and parents being occupied with other activities in
general. This was probably the most common reason, as vaccination is consid-
ered the responsibility of the mother who, in most cases, was not at the home,
and was looking for ways to contribute to the survival of the family, as were their

husbands. Children being ill as a reason for not vaccinating children aged 12 to
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23 months was mentioned by 70% of parents. Very often, the parents did not
agree to have their sick child vaccinated despite the child already receiving injec-
tions to treat the current illness. This is often due to the belief that the vaccina-
tion will be an inconvenience, and also likely an expression of ignorance of the
need for vaccination; the case in 38.1% of parents. Similar to the other reasons
mentioned for not having their children vaccinated, such as rumours about the
vaccine and vaccination, also mentioned in the literature [21], and ignorance of
the need to return to complete the vaccination of their children. These factors
confirm that the level of education of the parent(s)/guardian(s), and more often
the mother, play a key role in the vaccination of children [22] [23]. Communica-
tion is therefore essential to raise awareness among parents about vaccination.
Hence the importance of increasing the skills of the community health workers
as part of the intervention, as they are the first point of contact for parents. To
supervise the health workers and to make the most of any opportunity when the
parents are in contact with healthcare services to raise awareness about vaccina-
tion and recommend vaccines to other people, with a special focus on mothers
[24] [25] [26]. These assorted contact points will also reassure mothers who have
concerns about adverse events following immunisation (AEFI).

The reorganization of vaccination services for greater effectiveness by being
more in-line with the activities of the parents is also a necessity, as many health-
care facilities fail to manage them efficiently for a range of reasons, often in-
cluding a lack of expertise or people. As many as one in three parents stated that
their children were not vaccinated because staff at the facility were too busy. In
the context, given that parents are generally occupied with other activities in the
morning, the teams arrange vaccination sessions in the afternoon. However, they
have little time because staff numbers are insufficient to cover all the activities
before nightfall. Advocacy in favour of more human resources for health centres
is needed in order to cover the vaccination needs of the population. This is be-
cause, as has been demonstrated in multiple works, in vaccination, the density of
nursing staff is associated with infant vaccination coverage in developing coun-
tries [27] and a higher density of human resources increases the availability of
services in both time and location, which increases the likelihood of achieving

infant vaccination targets [28].

4.4. Limitations of the Study

The aim of this study was to investigate the effects of a model of the catch-up
technique on child vaccination coverage, seeking to provide arguments for, or
against, the use of these best practices. The findings suggest that we achieved our
objectives. However, the study may be limited in its scope. As a qua-
si-experimental study, it was not possible to guarantee complete control of ex-
ternal factors. Ideally, there should be a second comparison with a baseline in
both of the study health areas. Without this baseline, we chose health areas that
were similar in context, in the performance of child immunisation program and

in the funding of the immunisation program, seeking to limit bias. The similari-
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ty of our samples in the IHA and CHA confirmed the comparability of our pop-

ulations.

5. Conclusion

This study has allowed us to highlight the positive effect of a catch-up method
for children that are either not vaccinated, or insufficiently vaccinated, based on
a collaborative model with the community, and confirms the hypothesis behind
this work, that the use of this method would be an effective contribution to in-
creasing vaccination coverage. However, this strategy should be expanded to in-
crease effectiveness. For this, existing reasons for children not being vaccinated
must be accounted for and the incentive system for community health workers

must be contextualised.
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