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Abstract: Background/Objectives: A “people-centered” approach is one of the core principles of the
Immunization Agenda (IA) 2030 and emphasizes the need for services to be organized around the
needs and expectations of individuals and the community. A better understanding of the immuniza-
tion experience from the client’s perspective is key to guiding the design of policies and interventions
aimed at improving immunization delivery and coverage. This study provides a synthesis of the
immunization experiences of children’s caregivers in Cameroon, highlighting potential barriers for
timely and complete immunization. Methods: A descriptive cross-sectional study was conducted,
targeting caregivers of children brought to selected health facilities for immunization in all ten regions
of Cameroon. Using structured questionnaires, data were collected from caregivers and analyzed
using STATA version 13. Results: In total, 1230 caregivers were interviewed in 265 health facilities.
The median age of participants was 27 years and the median number of children per caregiver was
two children. Most (87%) of the study participants reported to be satisfied with immunization service
delivery. The median waiting time for vaccination was 1 h 48 min, with regional median waiting
times ranging from 18 min in the South region to 4 h 6 min in the North region. About a quarter (24%)
of surveyed participants reported to have presented to a health facility for immunization services
and were turned away without achieving the purpose for which they came at least once. About half
(48%) of the caregivers had never heard about planned vaccination activities in their communities.
Conclusion: While most caregivers appeared to be satisfied with immunization service delivery in
Cameroon, our study highlights some notable caregiver concerns (long waiting times, unproductive
immunization visits and inadequate information about outreach activities) which, if addressed, may
go a long way to enhance the immunization experience of caregivers in Cameroon, build trust in
immunization services and thus improve vaccination uptake.

Keywords: caregiver; satisfaction; immunization experience; expanded program of immunization;
Cameroon

1. Introduction

Immunization is considered one of the “best buys” in global health, promoting health
and wellbeing throughout the life course and contributing directly or indirectly to the
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achievement of all sustainable development goals [1–3]. Despite the multidimensional
benefits of vaccination and the global progress made in improving vaccine coverage over
the years, vaccine-preventable diseases (VPDs) remain a major cause of child morbidity
and mortality, particularly in low- and middle-income countries (LMICs) [4,5]. Indeed,
estimates suggest that approximately 30 million children under the age of five suffer from
VPDs annually in Africa, with over half a million of these resulting in VPD-related deaths [6].
Most of these sufferings are, to a large extent, related to suboptimal immunization coverage.
In 2019, nearly 20 million children were either un- or under-vaccinated for the third dose of
diphtheria, tetanus and pertussis-containing (DTP-3) vaccine worldwide. Nearly 50% of
these children were residing in the World Health Organization (WHO) African region [7],
where a myriad of supply-side factors, including the quality of health service delivery,
influence vaccine uptake.

There is growing evidence that poor quality of care is an important contributor to
mortality in LMICs. According to WHO, approximately 5.7 to 8.4 million deaths annually
can be attributed to poor quality of care in LMICs, accounting for up to 15% of mortality
in these countries [8]. Negative experiences with poor-quality health care services can
adversely affect a client’s relationship with the health system and lead to a reduction in
their utilization of these services [9].

According to the WHO, quality immunization services are supposed to be safe, ef-
fective, timely, equitable, integrated, efficient and people-centered [9]. The latter, which
is one of the core principles of the Immunization Agenda 2030 (IA2030), emphasizes the
need for immunization services to be organized around the needs and expectations of
individuals and the community, which in turn may lead to improved service experience
and satisfaction [3]. A positive experience at points of service builds trust in immuniza-
tion services and encourages utilization of the health system as a whole [9]. In contrast,
patients and caregivers may refrain from using immunization services if they do not feel
treated with value and respect, even when these services are accessible, undermining
the numerous proven gains of immunization [10]. Several factors have been shown to
contribute to immunization service experience, including health system (e.g., infrastructure,
staffing, equipment and stock availability), provider (e.g., training and skills, attitude and
interpersonal communication) and caregiver/client factors [11]. A better understanding
of the immunization experience from the client’s or caregiver’s perspective is key to guid-
ing the design of policies and interventions aimed at improving immunization delivery
and coverage.

Few studies have explored client satisfaction with immunization services conducted
in sub-Saharan Africa and many of them have shown great variations in client satisfaction
across the region. For instance, a population-based study in Zambia reported a satisfaction
rate of 20% [12]. Similarly, in Nigeria, Uwaibi et al. reported caregiver satisfaction rate of
19.4% with child immunization services [13]. The main reasons for dissatisfaction with
immunization services in these studies included long waiting times, the poor attitude of
vaccination staff and poor quality of communication between staff and caregivers/clients.

Although remarkable progress has been made in immunization uptake in Cameroon
since the launch of the Expanded Program of Immunization (EPI) in 1976 [14], immuniza-
tion coverage still falls below national targets. In Cameroon’s comprehensive multi-year
plan (cMYP) for 2015 to 2019, the EPI envisioned raising the DTP-3 coverage from 89% in
2013 to 92% by 2019; however, coverage for this antigen plummeted by 22 points, falling
from 89% in 2013 to 67% in 2019 [15,16]. A few studies have examined the performance of
some components of Cameroon’s immunization system [17–22]; however, there is paucity
of data on the immunization experiences of children’s caregivers in Cameroon. This study
thus examined and provided a synthesis of the immunization experiences of children’s care-
givers (parents, guardians, family members accompanying children to vaccination sessions)
in Cameroon, highlighting potential barriers for timely and complete immunization.
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2. Materials and Methods
2.1. Study Design and Setting

This was a descriptive study nested in a national baseline assessment carried out by
the EPI and Clinton Health Access Initiative (CHAI). The study was designed to identify
factors contributing to declining immunization coverage in Cameroon, a country in Central
Africa, with a population of approximately 28 million inhabitants [23].

Politically, Cameroon is divided into 10 administrative regions: Adamawa (AD),
Centre (CE), East (ES), Far-North (EN), Littoral (LT), North (NO), North-West (NW), West
(OU), South (SU) and South-West (SW) regions [24]. Its health sector is organized into
three main levels (central, intermediate and peripheral), each having specific competencies,
administrative, health and dialogue structures [25]. The central level is headed by the
Ministry of Public Health and focuses mainly on development of policies, strategies, and
coordination. The intermediate level headed by the 10 regional delegations gives technical
support to the 189 health districts nationwide. The health districts which are at the third
level are the main implementation level for primary health care in Cameroon. Preventive
services, including immunization services, are incorporated into all levels of the health
system [26].

2.2. Sampling

Multistage sampling was used after allocating the number of districts and health
facilities to be selected. The number of districts was allocated in proportion to the total
number of districts per region, in the ten regions. Then, the number of urban and rural
districts was assigned within each region based on the region-specific breakdown and
health facilities allocated across regions in proportion to the national distribution.

The districts were then randomly selected within specified regions, urban or rural
strata, in the first stage and health facilities were randomly selected within the identified
rural/urban districts in the second stage. This was carried out while ensuring that the
same number of facilities was selected within each district in a region. In each facility, five
caregivers’ children brought for immunization were randomly selected for interviews. The
following were used as inclusion criteria: caregiver aged above 21 years, caregiver (parents,
guardians or family members) who regularly accompanied children to vaccination sessions.
Caregivers were excluded if they declined consent.

2.3. Study Procedures
2.3.1. Trainings

Trainings were conducted in all regions by the baseline assessment management team
members to provide regional supervisors and assessors with the necessary knowledge
and skills to undertake the baseline assessment. Assessors were carefully recruited with
guidance from the regional delegations and local academic institutions, ensuring that they
had prior experience in data collection and management. Training lasted for a minimum of
two days and consisted of theoretical presentations and practical sessions on data collection,
entry, and transmission processes.

2.3.2. Data Collection

After developing a detailed data collection plan, assessors contacted health facilities
via phone to remind them of planned visits in order to prevent unproductive visits. Upon
arrival in each health facility, a fixed-post vaccination session was observed, and five
caregivers (at least 21 years old) were randomly selected for interview.

Data were collected using a structured questionnaire, capturing basic sociodemo-
graphic information, caregiver experience and satisfaction with immunization services,
and suggestions for improvement of services. The study questionnaire was developed
in English and French, and pre-tested in four facilities in the Centre region prior to the
study initiation.
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2.3.3. Data Management and Analysis

Each assessor entered data from the filled questionnaires into a database and transmit-
ted the files to a secure server within three days of data collection. Data were exported to
and cleaned in Microsoft Excel 2016 and analyzed with Stata 13 software (StataCorp. 2013.
Stata Statistical Software: Release 13. College Station, TX, USA: StataCorp LP). Frequencies
and proportions were used to summarize variables, and no post-stratification weights were
applied since districts and facilities were sampled proportional to national distributions.
Caregiver satisfaction with immunization services was assessed using a 4-point Likert scale
(Very satisfied, Satisfied, Mixed feelings and Unsatisfied).

2.3.4. Ethical Considerations

Prior to commencement of study, ethical approval was obtained from the National
Ethics Committee, and administrative approvals were obtained from the Ministry of Pub-
lic Health and the ten regional delegations of public health. The study was explained
to participants in the most basic language possible explaining details of the study and
informed consent (written or verbal) was obtained from all caregivers before data collection.
Participants had the right to withdraw from the study at any time, and confidentiality was
maintained by using codes instead of names on the data collection forms.

3. Results

Overall, 1230 caregivers were interviewed in 265 health facilities across 68 health
districts. Slightly over half (53%) of these facilities were located in rural areas (Table 1). The
median age of participants was 27 years and the median number of children per caregiver
was two.

Table 1. General characteristics of surveyed health facilities.

Regions a AD CE ES EN LT NO NW SU SW OU NAT

Distribution of health facilities (N)
Rural (N) 8 22 14 10 12 8 26 19 8 13 140
Urban (N) 3 34 7 6 22 8 9 13 6 17 125
Total (N) 11 56 21 16 34 16 35 32 14 30 265

a NAT National, AD Adamawa, CE Center, ES East, EN Extreme North, LT Littoral, NO North, NW North-West,
SU South, SW South-West, OU West.

3.1. Vaccination Waiting Time

The median waiting time for vaccination was 1.8 h (1 h 48 min), with great regional
variations. The median waiting time was greater than or equal to three hours in five regions:
ES (3 h), EN (3.6 h), LT (3.1 h), NO (4.1 h) and OU (3 h). On the other hand, the median
waiting time for caregivers was less than one hour in the SU (0.3 h) and NW (0.7 h) regions.

3.2. Utilization of Immunization Services

About a quarter (24%) of surveyed caregivers reported presenting to a health facility
for immunization services and being turned away without achieving the purpose for which
they came at least once. The percentage of respondents with such experiences was notably
high in the OU (39%), NO (34%) and AD (32%) regions as summarized in Table 2.

As concerns outreach vaccination activities, a small percentage (4%) of caregivers
reported to have shown up for an outreach activity that was canceled, and up to 48% of
respondents had never heard about planned vaccination outreaches by health facilities in
their respective communities.
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Table 2. Immunization experience of caregivers.

Region a AD CE ES EN LT NO NW SU SW OU NAT
% % % % % % % % % % %

% of caregivers who showed up for services at a facility and were turned away
Yes 32 24 31 24 21 34 14 27 11 39 24
No 68 77 69 76 79 66 86 73 89 61 77
% of caregivers who showed up for an outreach session that was canceled
Yes 8 2 3 8 1 6 6 5 8 2 4
No 92 98 97 92 99 94 94 95 92 98 96
Frequency at which caregivers heard about outreach services being offered by their health facilities (%)
Never 73 44 66 16 67 8 33 82 58 57 48
Monthly 27 38 24 51 5 49 51 10 20 7 30
Others (e.g., quarterly) 0 1 0 2 5 3 4 0 5 0 2
Don’t Know 0 0 7 0 14 12 11 8 16 11 8
Caregivers’ satisfaction with the quality immunization services at the facility (%)
Very satisfied 16 18 22 37 33 20 36 33 49 40 31
Satisfied 81 60 68 50 57 57 55 57 44 49 56
Mixed feelings 3 7 3 9 4 12 2 8 6 7 6
Unsatisfied 0 12 7 3 5 5 6 3 1 1 6
Not reported 0 2 0 2 0 6 0 0 0 3 1

a NAT National, AD Adamawa, CE Center, ES East, EN Extreme North, LT Littoral, NO North, NW North-West,
SU South, SW South-West, OU West.

3.3. Caregiver Satisfaction with Quality of Immunization Services

The majority (87%) of the respondents reported to be satisfied with the quality of the
immunization services they received (Table 2), with 92% of caregivers stating that health
care workers were friendly and nice to them during vaccination sessions.

3.4. Caregiver Suggestions for Improving Immunization Service Delivery

Some caregivers gave a few suggestions for improvement of the quality of immuniza-
tion services. The most common suggestions voiced included the need to do the following:

• Address human resource constraints at the health facility level. Caregivers voiced the
need to increase the number of care health workers to decrease the waiting time.

• Improve stock availability and adequacy at the facility level. Participants recom-
mended facilities ensure that vaccines are available at the service delivery point on
vaccination days.

• Improve the style of delivering health talks. For instance, caregivers indicated the
need for facility staff to deliver health talks in simple and non-technical terms.

• Improve health facilities infrastructure to accommodate more caregivers.
• Increase the number of immunization outreach sessions to limit long-distance travel

to the health facility.

4. Discussion

In the spirit of “leaving no one behind”, efforts need to be made to investigate every
single factor that may impede a child from receiving his/her vaccinations, particularly in
settings where coverage has been stagnant or slipping backward. Driven by this vision, we
examined the immunization experiences of children’s caregivers in Cameroon, to identify
potential barriers to timely and complete child vaccination. Based on our findings, the
majority of caregivers expressed satisfaction with the immunization services provided.
Nonetheless, there were some remarkable concerns raised including long waiting periods,
inconsistencies in immunization service delivery, and insufficient communication regarding
outreach activities.

Most (87%) of the respondents in our study reported to be satisfied with the immu-
nization service quality. Our findings are similar to reports from Ethiopia (84.7%), India
(91.9–95.9%) and Zambia (82.7%) [12,27,28]. However, the satisfaction rate in our study
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was higher than what was reported in other studies in Iraq (50.2%), Egypt (63%) and
Ethiopia (68.2%) [29–31]. This variance could be due to real differences in immunization
service quality, sociocultural differences and different techniques of assessing satisfaction,
among other reasons. Understanding the level and reasons for client satisfaction with
immunization services is key for the development of quality improvement strategies for
immunization service delivery in Cameroon.

While many caregivers appeared to be satisfied with immunization services, some
expressed resounding concerns including long waiting times. The median waiting time for
vaccination was 1 h 48 min, with regional median waiting times ranging from 18 min in the
South region to 4 h 6 min in the North region. This marked variation could be explained by
the relative differences in health workforce and health facility densities and distributions
over the national territory. For example, according to the Ministry of Public Health’s 2016
Health Map and 2018 Health Unit Profile, the South region had the highest number of
health facilities per 10,000 population (3.71 in 2016 and 3.84 in 2018) as opposed to the three
Northern regions that had the lowest ranging from 0.92 to 1.48 [32]. Long immunization
waiting time is also most likely linked to health care workers’ attitudes and practices with
regard to opening multi-dose vials (waiting for a certain number of children to be present
before a vial is opened). Our findings are comparable to those reported by GebreEyesus
et al. in Ethiopia [29] and Udonwa et al. in Nigeria [33], where 79% and 62.4% of health
facilities, respectively, had a vaccination waiting time of greater than 30 min. Waiting
time has been shown in multiple studies to be a major driver of caregiver satisfaction with
childhood immunization services [12,33,34]. As such, exploring ways to shorten service
waiting times may improve the immunization experience and enhance the utilization of
immunization services in our setting.

In our study, about one in four caregivers (24%) reported presenting to a facility
for immunization services and being turned away without achieving the purpose for
which they came for at least once. This is higher than 14.7% reported in a similar national
assessment in Zambia [12]. This practice, which may be linked to health workforce deficits,
vaccine stockouts and the fact that many health facilities do not offer immunization daily,
could contribute to missed opportunities for vaccination. This highlights the need to
strengthen the vaccine supply chain and immunization workforce, expand immunization
services in health facilities by offering them daily or at least more frequently, and improve
communication between health facilities and caregivers to ensure that they are aware of
the days and times when immunization services are available.

Our study also identified suboptimal community engagement in the planning and
execution of outreaches. Indeed, about half (48%) of surveyed caregivers had never heard
about planned vaccination activities in their communities, reaffirming the above claim.
This finding highlights the need to strengthen community engagement in vaccination
service delivery in Cameroon, as this is key for building trust in the health care system and
narrowing inequities in immunization coverage.

Although our study has unveiled important barriers to optimal immunization service
delivery from a caregiver perspective in Cameroon, certain limitations must be considered
while interpreting the findings of our study. Caregiver interviews were conducted at the
facility in the presence of health care workers; thus, it is possible that the data collected
would be biased towards a favorable impression of the facility. Secondly, satisfaction
was assessed only at a general level and may mask variations in satisfaction that exist
when satisfaction is assessed in smaller domains (e.g., facility cleanliness, waiting time,
health worker attitude, information dissemination and confidentiality). Additionally, only
a small sample of caregivers were sampled in the health facilities and this may not be
representative of the views of most caregivers in some settings. However, to the best
of our knowledge, this is the first nationwide study assessing caregivers’ perspectives
of immunization service delivery in Cameroon, while highlighting noteworthy regional
differences. As such, addressing challenges faced by caregivers may go a long way to
improve their experience with immunization services, which in turn may improve their
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acceptance of this cost-effective primary health care intervention and by extension, national
immunization coverage in Cameroon.

5. Conclusions

While most caregivers appeared to be satisfied with immunization service delivery in
Cameroon, some expressed noteworthy concerns including long waiting times, unproduc-
tive immunization visits and inadequate information about outreach activities. Investing
in exploring and addressing these multi-faceted concerns, while conducting further studies
to explore the root causes will go a long way to enhance the immunization experience of
children’s caregivers in Cameroon, build trust in immunization services and thus improve
vaccination uptake.

Author Contributions: Conceptualization, Y.S., J.G., A.A. and N.M.; formal analysis, Y.S. and N.M.;
writing—original draft preparation, Y.S., S.C.N., B.M.N. and C.M.; writing—review and editing, Y.S.,
N.E., N.M., C.M., D.O., A.N., J.F., D.D., E.M. and S.A.C.C.; supervision, Y.S., J.G. and S.A.C.C. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Bill and Melinda Gates Foundation.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and all applicable national laws and institutional rules and has been approved by the
authors’ institutional review board. Ethical approval was granted by the Cameroon National Ethics
Committee for Human Health Research.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data used for this research are available from the corresponding author
upon reasonable request.

Acknowledgments: Regional delegates and district staff for facilitating the conduct of the study in
their respective districts and regions and the facility staff for their collaboration.

Conflicts of Interest: The authors declare no conflicts of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1. World Health Organization, Europe. Vaccines and Immunization EURO. Available online: https://www.who.int/europe/health-

topics/vaccines-and-immunization (accessed on 4 February 2023).
2. Ozawa, S.; Clark, S.; Portnoy, A.; Grewal, S.; Brenzel, L.; Walker, D.G. Return on Investment from Childhood Immunization in

Low- and Middle-Income Countries, 2011–2020. Health Aff. 2016, 35, 199–207. [CrossRef] [PubMed]
3. World Health Organisation. Immunization Agenda 2030: A Global Strategy to Leave No One Behind; WHO: Geneva, Switzerland,

2020. Available online: https://www.immunizationagenda2030.org (accessed on 29 December 2022).
4. Bangura, J.B.; Xiao, S.; Qiu, D.; Ouyang, F.; Chen, L. Barriers to childhood immunization in sub-Saharan Africa: A systematic

review. BMC Public Health 2020, 20, 1108. [CrossRef] [PubMed]
5. Institute for Health Metrics and Evaluation (IHME). Findings from the Global Burden of Disease Study 2017; IHME: Washington, DC,

USA, 2018.
6. World Health Organization. Business Case for WHO Immunization Activities on the African Continent, 2018–2030; WHO: Geneva,

Switzerland, 2018.
7. WHO/UNICEF. Progress and Challenges with Achieving Universal Immunization Coverage. Available online: https://cdn.who.

int/media/docs/default-source/immunization/coverage/who-immuniz.pdf?sfvrsn=72fd7237_2&download=true (accessed on
12 April 2023).

8. World Health Organization. Fact Sheet: Quality Health Services. 2020. Available online: https://www.who.int/news-room/fact-
sheets/detail/quality-health-services (accessed on 1 January 2023).

9. World Health Organization. Quality Immunization Services: A Planning Guide; WHO: Geneva, Switzerland, 2022.
10. World Health Organization. IA 2030-Core Principle Annex: People-Centred; WHO: Geneva, Switzerland, 2020.
11. John Snow Research and Training Institute, Inc. (JSI). Strengthening Immunization Service Experience-Kenya. Available

online: https://demandhub.org/wp-content/uploads/2022/06/Immunization-Service-Experience_Kenya.pdf (accessed on 12
April 2023).

12. Chama-Chiliba, C.M.; Masiye, F.; Mphuka, C. Assessing care-givers’ satisfaction with child immunisation services in Zambia:
Evidence from a national survey. Vaccine 2017, 35, 5597–5602. [CrossRef] [PubMed]

https://www.who.int/europe/health-topics/vaccines-and-immunization
https://www.who.int/europe/health-topics/vaccines-and-immunization
https://doi.org/10.1377/hlthaff.2015.1086
https://www.ncbi.nlm.nih.gov/pubmed/26858370
https://www.immunizationagenda2030.org
https://doi.org/10.1186/s12889-020-09169-4
https://www.ncbi.nlm.nih.gov/pubmed/32664849
https://cdn.who.int/media/docs/default-source/immunization/coverage/who-immuniz.pdf?sfvrsn=72fd7237_2&download=true
https://cdn.who.int/media/docs/default-source/immunization/coverage/who-immuniz.pdf?sfvrsn=72fd7237_2&download=true
https://www.who.int/news-room/fact-sheets/detail/quality-health-services
https://www.who.int/news-room/fact-sheets/detail/quality-health-services
https://demandhub.org/wp-content/uploads/2022/06/Immunization-Service-Experience_Kenya.pdf
https://doi.org/10.1016/j.vaccine.2017.08.051
https://www.ncbi.nlm.nih.gov/pubmed/28893474


Vaccines 2024, 12, 1430 8 of 8

13. Uwaibi, N.E.; Omozuwa, S.E. Maternal satisfaction with childhood immunization services in primary health care centres in Edo
State, Nigeria. Afr. J. Reprod. Health 2021, 25, 86–93. Available online: https://www.ajrh.info/index.php/ajrh/article/view/2685
(accessed on 25 April 2023). [PubMed]

14. Programme Elargie de Vaccination (PEV), Ministère de la Santé, Cameroon. PEV:: Historiques. Available online: https:
//pevcameroon.cm/apropos/histories (accessed on 1 January 2023).

15. Programme Elargie de Vaccination (PEV), Ministère de la Santé, Cameroon. Plan Pluriannuel Complet 2015–2019. 2014.
Available online: https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/cameroon/
cameroon_cmyp_2015-2019.pdf (accessed on 29 December 2022).

16. World Health Organisation. Diphtheria Tetanus Toxoid and Pertussis (DTP3) Immunization Coverage among 1-Year-Olds, Global
Health Observatory. Available online: https://www.who.int/data/gho/data/indicators/indicator-details/GHO/diphtheria-
tetanus-toxoid-and-pertussis-(dtp3)-immunization-coverage-among-1-year-olds-(-) (accessed on 29 December 2022).

17. Russo, G.; Miglietta, A.; Pezzotti, P.; Biguioh, R.M.; Bouting Mayaka, G.; Sobze, M.S.; Stefanelli, P.; Vullo, V.; Rezza, G. Vaccine
coverage and determinants of incomplete vaccination in children aged 12–23 months in Dschang, West Region, Cameroon:
A cross-sectional survey during a polio outbreak. BMC Public Health 2015, 15, 630. [CrossRef]

18. Ateudjieu, J.; Kenfack, B.; Nkontchou, B.W.; Demanou, M. Program on immunization and cold chain monitoring: The status in
eight health districts in Cameroon. BMC Res. Notes 2013, 6, 101. [CrossRef]

19. Yakum, M.N.; Ateudjieu, J.; Walter, E.A.; Watcho, P. Vaccine storage and cold chain monitoring in the North West region of
Cameroon: A cross sectional study. BMC Res. Notes 2015, 8, 145. [CrossRef] [PubMed]

20. Yauba, S.; Joelle, S.; Jude, N.; Tracy, B.O.; Marie, K.; Charles, N.; Hermelle, E.E.; Marius, V.; Julius, S.; Alain, B.; et al. Temperature
Monitoring in the Vaccine Cold Chain in Cameroon. J. Vaccines Vaccin. 2017, 9, 1–6. [CrossRef]

21. Yauba, S.; Harmelle, E.E.; Marius, V.; Jude, N.; Delphine, K.; Calvin, T.; Christain, B.; Leonard, E.; Alain, B.; Marianne, M.; et al.
Availability and Status of Vaccine Cold Chain Equipment in Cameroon. J. Vaccines Vaccin. 2019, 10, 1–6.

22. Amani, A.; Saidu, Y.; Cheuyem, F.Z.L.; Asaah, C.T.; Njoh, A.A.; Kabir, H.A.; Eyebe, S.; Mossus, T.; Selenguai, H.K.; Ngoué, J.E.;
et al. Performance Assessment of the Cameroon Expanded Program of Immunization: A Mixed Method Study. Res. Sq. 2023.
Available online: https://www.researchsquare.com/article/rs-2524529/v1 (accessed on 25 April 2023).

23. World Bank Group. Population, Total—Cameroon|Data. 2021. Available online: https://data.worldbank.org/indicator/SP.POP.
TOTL?locations=CM (accessed on 3 April 2023).

24. Presidency of the Republic of Cameroon. Cameroon. Available online: https://www.prc.cm/en/cameroon (accessed on 1
January 2023).

25. World Health Organization. Primary Health Care Systems (PRIMASYS): Case Study from Cameroon, Abridged Version; WHO: Geneva,
Switzerland, 2017.

26. Ministry of Public Health, Cameroon. Health Sector Strategy 2016–2027; Ministry of Public Health, Cameroon: Yaoundé,
Cameroon, 2016.

27. Debela, B.G.; Negassa, B.; Hareru, H.E.; Sisay, D.; Soboksa, N.E. Maternal satisfaction on child immunization services of rural
health extension workers in Dawie Harewa district, Northeast Ethiopia: A community based cross-sectional study. Environ. Chall.
2022, 7, 100455. [CrossRef]

28. Nath, B.; Singh, J.V.; Awasthi, S.; Bhushan, V.; Singh, S.K.; Kumar, V. Client satisfaction with immunization services in urban
slums of Lucknow district. Indian J. Pediatr. 2009, 76, 479–483. [CrossRef] [PubMed]

29. GebreEyesus, F.A.; Assimamaw, N.T.; GebereEgziabher, N.T.; Shiferaw, B.Z. Maternal Satisfaction towards Childhood Immu-
nization Service and Its Associated Factors in Wadla District, North Wollo, Ethiopia, 2019. Int. J. Pediatr. 2020, 2020, e3715414.
[CrossRef]

30. Salem, M.E.-H.I.; Khalil, S.A.S.; Mahmoud, M.M.R. Assessment of Expanded Program of Immunization Provided for Children
less than Five Years in Family Health Centers at Cairo Governorate. Acta Sci. Pharm. Sci. 2018, 2, 67–78.

31. Alkhazrajy, L. Satisfaction of Iraqi Women Regarding Childhood Immunization Services Applied at Primary Health Care Centers
in Baghdad. Swift J. Med. Med. Sci. 2016, 2, 1–6.

32. Cameroon Ministry of Public Health; World Health Organization. Tracking 100 core health indicators in Cameroon in 2019 &
SDG Focus. Yaounde; 2019. Available online: https://www.minsante.cm/site/sites/default/files/Tracking%20100%20Core%20
HealthIndicators%20%20in%20Cameoon%20in%202019%20&%20SDG%20%20Focus-En.pdf (accessed on 29 December 2020).

33. Ne, U.; An, G.; Aj, E.; Dst, O. Client views, perception and satisfaction with immunisation services at Primary Health Care
Facilities in Calabar, South-South Nigeria. Asian Pac. J. Trop. Med. 2010, 3, 298–301. [CrossRef]

34. Fatiregun, A.A.; Ossai, E.N. Clients’ satisfaction with immunisation services in the urban and rural primary health centres of a
South-Eastern State in Nigeria. Niger. J. Paediatr. 2014, 41, 375–382. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.ajrh.info/index.php/ajrh/article/view/2685
https://www.ncbi.nlm.nih.gov/pubmed/37585756
https://pevcameroon.cm/apropos/histories
https://pevcameroon.cm/apropos/histories
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/cameroon/cameroon_cmyp_2015-2019.pdf
https://extranet.who.int/countryplanningcycles/sites/default/files/planning_cycle_repository/cameroon/cameroon_cmyp_2015-2019.pdf
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/diphtheria-tetanus-toxoid-and-pertussis-(dtp3)-immunization-coverage-among-1-year-olds-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/diphtheria-tetanus-toxoid-and-pertussis-(dtp3)-immunization-coverage-among-1-year-olds-(-)
https://doi.org/10.1186/s12889-015-2000-2
https://doi.org/10.1186/1756-0500-6-101
https://doi.org/10.1186/s13104-015-1109-9
https://www.ncbi.nlm.nih.gov/pubmed/25884186
https://doi.org/10.4172/2157-7560.1000384
https://www.researchsquare.com/article/rs-2524529/v1
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=CM
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=CM
https://www.prc.cm/en/cameroon
https://doi.org/10.1016/j.envc.2022.100455
https://doi.org/10.1007/s12098-009-0070-9
https://www.ncbi.nlm.nih.gov/pubmed/19390812
https://doi.org/10.1155/2020/3715414
https://www.minsante.cm/site/sites/default/files/Tracking%20100%20Core%20HealthIndicators%20%20in%20Cameoon%20in%202019%20&%20SDG%20%20Focus-En.pdf
https://www.minsante.cm/site/sites/default/files/Tracking%20100%20Core%20HealthIndicators%20%20in%20Cameoon%20in%202019%20&%20SDG%20%20Focus-En.pdf
https://doi.org/10.1016/S1995-7645(10)60073-9
https://doi.org/10.4314/njp.v41i4.17

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Sampling 
	Study Procedures 
	Trainings 
	Data Collection 
	Data Management and Analysis 
	Ethical Considerations 


	Results 
	Vaccination Waiting Time 
	Utilization of Immunization Services 
	Caregiver Satisfaction with Quality of Immunization Services 
	Caregiver Suggestions for Improving Immunization Service Delivery 

	Discussion 
	Conclusions 
	References

