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knowledge and referral practices of nurses and community health workers (CHWs) in
Nigeria.

Methods: We utilized a quasi-experimental design with pre-and post-test assessments. One
hundred twenty nurses and CHWs (60 intervention, 60 control) across Lagos, Kano, and
Ibadan were recruited via cluster sampling. The intervention group underwent a 5-day
competency-based oral health training, while the control group received a single-session
lecture. Evaluations were conducted immediately after training and 3 months later to
assess knowledge, attitudes, and referral practices (KAP) using a validated questionnaire.
Results: Overall, the mean age of the participants was 41.4 + 10.3 years, with an average of
15.3 + 9.8 years of practice. Both groups had similar baseline KAP scores. Post-training, the
intervention group showed significant improvements in oral health knowledge (P < .0001)
and practice scores (P = .0096) only. Referral outcomes varied by location, with Kano logging
the highest number of referrals (60.0%), and many (57.5%) of the referred patients attended
the clinic (57.5%). Decayed teeth (44.1%) and gum diseases (30.8%) were the most common
reasons for referral across all sites.

Conclusion: The pilot training significantly enhanced the PHCW’s oral knowledge and refer-
ral practices, demonstrating the potential to strengthen primary care and inform policies
aimed at integrating oral health into primary care frameworks for broader public health

impact.

© 2025 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation.
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Introduction

Oral diseases are a major global public health problem with
particular concern over their rising prevalence and substan-
tial costs in many low-income and middle-income countries
(LMICs)."® Equitable access to oral health services remains a
global challenge, and impoverished populations in sub-
Saharan Africa continue to bear a heavy burden of oral dis-
eases.’ In Nigeria, the persisting oral health disparities are
further marked by an acute shortage of trained personnel
and weak oral health policy implementation.*” Given the dire
oral health indices, care delivery models that ensure accessi-
bility, quality, and efficiency are thus crucial as short-term
approaches such as mobile dental clinic outreaches,® school-
based dental programs,’ and oral health missions® have been
tried but lack sustainability.® Thus, addressing Nigeria’s oral
health crisis requires effective strategies, including improv-
ing health literacy, enhancing access to preventive and cura-
tive services, integrating oral health into broader health
policies, and implementing task shifting.

Task shifting oral healthcare duties to non-dental primary
healthcare (PHC) personnel is a feasible model for providing
quality care, supported by its success in managing medical con-
ditions.” The PHC system and its workers, particularly nurses
and CHWs, are critical for bridging service gaps and delivering
comprehensive care, acting as first responders for community
health, and playing key roles in oral health promotion and
education.'>"" Previous Nigerian studies show that PHC work-
ers can be trained as oral health educators, especially in under-
served areas."”" Some African countries have implemented
community-driven oral health programs but lacked standard-
ized models to ensure proper implementation.'**

Furthermore, traditional oral health training may not fully
utilize the potential of these personnel as it often prioritizes
knowledge over the practical skills needed for clinical tasks.

This can leave healthcare workers lacking the confidence and
proven ability to perform effectively. Competency-Based Edu-
cation (CBE) addresses these challenges by focusing on dem-
onstrating specific, job-relevant skills and competencies
rather than just time spent in training.'®*® This approach,
supported by findings emphasizing observable outcomes,
enhances educational relevance and learner engagement
through activities applicable to clinical practice.””*°

While OpenWHO offers valuable oral health resources for
Africa,”" its coverage of specialized areas like maternal and
child oral health (MCOH) is limited. Recognizing the dispro-
portionate impact of oral healthcare gaps on vulnerable
groups, including infants, young children, and pregnant
women,”>*” we supplemented the standard OpenWHO mod-
ules with a dedicated MCOH module.’® Co-developed by
experts with a Nigerian focus, this module provided culturally
appropriate information addressing specific MCOH needs,
including common diseases and stigmatized conditions like
orofacial clefts and Noma. This integration aims to enhance
the curriculum and better prepare PHC workers to address
significant MCOH challenges in their communities.

This study, therefore, aimed to assess the impact of a
structured 5-day oral health education program on nurses
and CHWs knowledge and referral practices in selected
regions of Nigeria using the modules from the recently
launched standardized oral health promotion course for com-
munity health workers in Africa provided by the OpenWHO
and an additional, dedicated MCOH module.

Study objective

This study reports on the adaptation, development, facilita-
tion, and evaluation of a 5-day pilot of the Project OHE-
NCHeW modules among Nurses and CHWs in 3 Nigerian
states. It also examined the impact of the standardized
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OpenWHO oral health promotion modules and an additional
maternal and child oral health (MCOH) module on partic-
ipants’ oral health knowledge and referral practices.

Methods
Study design

A non-randomized quasi-experimental study (pre-and post-
with a nonequivalent control group) was conducted to assess
the impact of a 5-day pilot oral health education program on
the knowledge level and referral practices of Nurses and
Community Health Workers in PHCs in 3 States in Nigeria
(Lagos, Oyo, and Kano). This design was chosen for practical
reasons, specifically to minimize potential contamination
between the intervention and control groups by utilizing geo-
graphic distance from the training center. To mitigate bias,
we used cluster sampling to ensure representative selection
and matched intervention/control groups by proximity (to
control for access to dental clinics). A pre-training evaluation
was conducted before the commencement of training, and a
post-evaluation was conducted immediately and 3 months
after training.

Sample size estimation

A sample size of 30 participants per group is recommended
for pilot studies.”®** We recruited 40 nurses and community
health workers per site using cluster sampling, totaling 120
participants (60 intervention, 60 control) across 3 sites. The
study protocol provides details on sample size estimation
and participant selection.’®

Inclusion and exclusion criteria

Eligibility criteria included full-time nurses or community
health workers aged 18 and above with no prior oral health
training. The full inclusion/exclusion criteria are detailed in
the study protocol.™®

Participant involvement

The Nurses and CHWs engaged in this study were not directly
involved in the design or conduct of the research. However,
participants were added to a WhatsApp group to maintain
communication and engagement post-training. The study’s
outcomes will be shared with participants through this plat-
form, ensuring they are informed of the findings and can pro-
vide feedback. This approach ensures ongoing involvement
in the dissemination process.

Participant recruitment

In Lagos state, ethical approval was obtained from the Uni-
versity of Lagos/Lagos University Teaching Hospital Institu-
tional Review Board. Permissions to conduct the study were
obtained from the Permanent Secretary of the Lagos State
Primary Health Boards (LSPHB), State Health Districts, and
Directors of Nursing and Community Services. The nominal

rolls of nurses and community health workers served as the
sampling frame, with 5 nurses and 5 community health
workers selected from each district through simple random
sampling (balloting). To prevent contamination, participants
from distant districts were assigned to the control group,
while those closer to the training center formed the interven-
tion group (Districts II and IV for intervention, I and VI for
control). De-identified participant codes were generated using
a table of random numbers.

In Kano State, study approval and relevant permissions
were obtained from the Aminu Kano Teaching Hospital
Health Research Ethics Committee and permission from the
Kano State Primary Healthcare Management Board. Twenty
CHWs and 20 nurses were randomly selected from primary
healthcare centers in Sharada, Madatai, Dan Maliki, Ja'en,
Fuskar Gabas, and the AKTH community health outposts at
Kumbotso and Gyadi Gyasi. De-identified codes were
assigned, and participants were divided into control and
intervention groups considering PHC proximity to avoid con-
tamination.

In Oyo State, ethical approval was obtained from the Uni-
versity of Ibadan/ University College Hospital Ethics Review
Board, and permissions to conduct the study were obtained
from the Executive Secretary of the Oyo State Primary Health
Care Board and the Head of the Department of the Primary
Health Care Centre, University College Hospital for the
release of the nurses at the Primary Health care center Six
local government areas (LGAs) were randomly selected (bal-
loting) from 11 LGAs that make up Ibadan. Lists of nurses and
CHWSs were obtained from the Primary Health Care Board,
and eligible participants were contacted by phone. A total
of 40 participants were recruited based on availability. To
avoid contamination, participants from the same LGA were
grouped together, with those from more distant PHCs form-
ing the control group?® and those closer to the training center
assigned to the intervention group.”®

Intervention and control group

The intervention and control groups had similar characteris-
tics. Day one included an introductory session to familiarize
trainers and trainees. Participants then completed a self-
administered pre-intervention questionnaire using Qualtrics
to assess their baseline oral health knowledge. Control group
participants received a single-session oral health lecture on
oral health, tooth brushing, diet, and oral hygiene demonstra-
tion using dental models, followed by a post-test the same
day.

The intervention group underwent a weeklong oral health
education pilot training, with a separate module delivered
daily by designated trainers- licensed dentists who were
members of the study team. They also participated in activi-
ties such as oral exams, adapting local health education
songs to oral health, filling activity sheets, demonstrating
dental floss use and toothbrushing techniques, and Question
and Answer (Q&A) sessions. After the fifth day of training, the
intervention group completed a post-test; this was repeated
after 3 months to monitor training impact and improvement.
The questionnaires were developed based on the educational
modules, focusing on the core content covered in the



4 OLADAYO ET AL.

training. Subject matter experts reviewed the modules to cre-
ate relevant questions, ensuring the effective assessment of
participants’ knowledge and understanding.

Instrument
Training modules

The modules utilized for this project consist of an adaptation
of the first 4 competency-based modules of the “Oral Health
Training Course for Community Health Workers in Africa"
developed by the World Health Organization,?* Oral Health in
Comprehensive Cleft Care Educational Resources for Non-
oral Health Professionals developed by the World Dental Fed-
eration” and a maternal and child oral health (MCOH) mod-
ule, co-developed by our team, focusing on conditions such
as orofacial clefts and Noma, incorporating expertise from
dental education, public health, and dental public health
fields. This tailored module addressed stigmatizing condi-
tions and provided specialized knowledge relevant to mater-
nal and child oral health.’® The principal investigator and
team members completed all training and specialized mod-
ules for designated trainers. Research team members fluent
in local languages (Hausa, Yoruba, and Fulfude) provided
summaries and interpretations of complex terms. In Lagos
and Ibadan, designated Yoruba-speaking participants sum-
marized each day’s training module and led associated activi-
ties. In Kano state, Hausa is the most spoken language, with
Fulfude being the second most spoken language. Three of the
Kano project members were native Hausa speakers, 2 project
members spoke Fulani (Fulfude) fluently, and the entire team
spoke Hausa to varying degrees. Each training session lasted
approximately 4 hours, as outlined in the protocol by Oladayo
etal.”®

Sessions began with lectures by a designated instructor,
followed by a Q&A session where the participants interacted
with the trainers and each other to assess initial understand-
ing and provide clarifications where needed. Participants
then completed multiple-choice questions to evaluate the
modules objectively. The instructor randomly selected the
participants to answer each question. To ensure accurate dis-
semination, participants were randomly selected to explain
each module’s concepts and verify their understanding of
complex terms and key aspects.

The introductory module

All participants completed a pre-training questionnaire for
baseline evaluation. Both groups received the introductory
module (Module 1) of the OpenWHO training. The introduc-
tory module comprises general oral health information, pre-
ventive strategies, common oral health conditions, and
appropriate oral hygiene protocols.

Core modules

Modules 2 to 4 of the OpenWHO training module for CHWs
were administered only to the intervention group partici-
pants. This included an introduction to oral diseases and

conditions, techniques in oral health promotion and preven-
tion, and school and community-based oral health promo-
tion. The authors also developed an additional MCOH module
for the intervention group. Each session was conducted using
objective evaluation activities.

Activity sheet for the post-didactic session group activities

After the didactic sessions each day, participants in the inter-
vention group were allotted to their randomly pre-assigned
groups for post-didactic module activities. We assigned dif-
ferent activities to the individual groups, and an assigned
instructor moderated the activities of each group. The
instructors informed each participant of the desired outcome
of the group assignment. Group members were then required
to allocate tasks among themselves and perform the requisite
activities under the supervision of the instructors. These
tasks include identifying parts of the oral cavity, differentiat-
ing between primary and permanent teeth, and recognizing
healthy gum characteristics.

Additionally, participants were presented with pictures of
common oral conditions such as tooth decay, gum diseases,
and oral cancer. At the end of the activity section, all groups
were reassembled for a joint session, and participants were
randomly selected for demonstrations of the learned out-
come. The activity sessions were then rounded up with a
review of each module’s learning objectives and the learning
outcomes of the individual group assignments. Overall,
the activities ensured participatory learning while helping
participants to develop practical skills necessary for the effec-
tive implementation of lessons learned (see supplemental
material).

Logbook

Following the completion of the training, participants were
presented with a comprehensive logbook to assess their oral
health promotion activities and the rate and types of referrals
made to the dental centers from the PHCs. The logbook
tracked a range of weekly oral health promotion tasks, from
recommending healthy diets to encouraging regular dental
visits every 6 months. It also recorded referrals to secondary
or tertiary hospitals, noting the number of patients referred
and the conditions they were referred for (see supplemental
material). This thorough assessment allowed for a compre-
hensive evaluation of participants’ application of their train-
ingin their professional settings.

KAP questionnaire

To evaluate the impact of the oral health training program,
we used a web-based questionnaire via Qualtrics, which con-
sists of 4 sections- (sociodemographic information, oral
health knowledge, oral health attitudes, and oral health prac-
tices (KAP)) for the pre-and post-training assessments. The
pre-training assessment established baseline KAP levels,
while the post-training assessment measured changes and
improvements resulting from the training. The KAP concep-
tual model, a widely used framework for assessing knowl-
edge, attitudes, and practices across several research
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settings, was employed to structure the questionnaire and
guide the evaluation process.’*>*> To ensure the reliability
and validity of the questionnaire, a pilot study was conducted
with fifteen participants who were not part of the main study.
This helped refine the questionnaire by identifying any ambi-
guities and ensuring the clarity and appropriateness of the
questions. The feedback was used to make necessary adjust-
ments, ensuring that the final version of the KAP question-
naire effectively captured the intended data on oral health
KAP.

The oral health knowledge section consists of 18 ques-
tions, while the oral health attitude and oral health practice
section consists of 9 questions and 6 questions, respectively.
These questions were selected based on their frequent use in
oral health KAP studies.”’**®?>* Participants got a score of 1
for the correct options selected and zero otherwise. Based on
the scoring cut-offs used in previous studies, a score of 60%
was considered average to good for each of the sections®®*>°
(see supplemental material).

Post-training evaluation

An immediate post-introductory module evaluation was
administered to the control group on the first day of the pro-
gram, after which subjective feedback was obtained from this
cohort. For the members of the intervention cohort, the post-
training evaluation was administered after the completion of
all training modules. The post-training evaluation comprised
a summative assessment test, post-training evaluation test,
and course evaluation assessment. Individual groups were
randomly selected to complete the summary assessment out-
lined in the OpenWHO training module. The summative
assessment questions were moderated by designated instruc-
tors who had previously completed the designated training
guide. Each instructor explained the basis of the assessment
to the selected participants before administering the assess-
ment. Selected participants were allowed 10 min to read
through the summative essay before the Q&A session with
the instructor.

The summative assessment comprised 2 sections: the
knowledge section and the behavioral section. It was guided
by a detailed marking scheme that provided all possible
answers to the moderated questions. Each section summed
up to 25 marks, and a participant was judged to have passed
if they scored 18 marks. A post-training evaluation was
administered to all the participants in the training group. All
participants completed the course evaluation assessment
forms.

Progmm assessment

The quantitative evaluation involved administering question-
naires by trained facilitators, with data managed using Qual-
trics software. Pre-training tests measured the initial oral
health knowledge. The control group received a post-training
evaluation immediately after the introductory lecture,
whereas the intervention group took a post-test at the end of
the 5-day training. The pre-and post-test scores for both
groups were compared. Participants’ abilities to screen for
and detect oral diseases were also evaluated post-training

with picture tests. Three months later, a follow-up evaluation
was conducted. The number of referrals from primary health-
care centers to dental centers for oral health conditions dur-
ing 3 months post-training was recorded. Data was collected
from February to May 2024.

Statistical analysis

Only respondents with complete responses to the question-
naires were retained for data analysis. Univariate analyses
were conducted on both continuous and categorical varia-
bles, with descriptive statistics used to summarize these vari-
ables as appropriate. Simple proportions were calculated to
determine the percentage of the cohort that scored above the
established performance thresholds in the pre-training and
post-training tests. This analysis provided a preliminary
assessment of how well the training program improved par-
ticipants’ KAP scores. We employed parametric tests based
on the Central Limit Theorem, which justified their use with
our sample sizes exceeding the conventional threshold of 30
observations per group.*” Our analyses met this criterion
across all comparison groups, supporting the robustness of
our parametric approach. Parametric tests, specifically t-
tests, were used to compare the mean scores between inter-
vention groups and controls in the KAP categories. Compari-
sons were also conducted across all 3 testing categories in the
control group.

To account for the clustered nature of the data, we
employed Generalized Estimating Equations (GEE) with a
Poisson distribution and log link function to evaluate changes
in oral health knowledge, attitude, and practice scores across
3 assessment points: pre-test (baseline), immediate post-test,
and 3-month post-test. GEE is appropriate for quasi-experi-
mental designs involving non-randomized clusters, as it
adjusts for intra-cluster correlation and accommodates corre-
lated observations within participants over time. An
exchangeable correlation structure was assumed, indicating
an equal correlation between any two time points within a
participant. The GEE analysis was conducted separately for
each outcome variable: oral health knowledge, oral health
attitude, and oral health practice. This approach allowed us
to appropriately adjust for clustering effects and improve the
validity of statistical inferences. A Cronbach’s alpha score of
0.62 demonstrated the validity of the structured question-
naires administered in this study. All statistical analyses for
this study were carried out in SAS version 9.4.

Results

A total of 120 primary healthcare workers (Nurses and CHWSs)
were recruited for this study. We sampled 40 individuals per
study group at each of our study sites in Lagos, Kano, and Iba-
dan. The majority of our study sample (66.0%) were of Yoruba
ethnicity, identified as females (88.9%), and had attained ter-
tiary education (98.0%). The professional distribution
included 46.6% nurses and 44.9% community health workers
(CHWS), with only 1 midwife enrolled in this study (Table 1).
The overall mean age of the participants was 41.4 +
10.3 years (intervention: 39.4 + 10.5 vs controls: 43.6 + 10.1).
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Table 1 - Respondent characteristics.

Study sample (n =118) % N Interventions % (58) Controls % (60) P-value
Ethnicity

Hausa 26.3 31 29.3(17) 23.3(14) 7933
Igbo 2.5 3 3.4(2) 1.7 (1)

Yoruba 66.0 78 62.1 (36) 70.0 (42)

Others 5.2 6 5.2 (3) 5.0 (3)

Education

Secondary 1.7 2 1.7 (1) 1.7 (1) 1
Tertiary 98.3 116 98.3 (57) 98.3 (59)

Occupation

Nurse 46.6 55 50.0 (29) 433 (26) 358"
Midwife 0.9 1 0 1.7 (1)

CHWSs 449 53 39.7 (23) 50.0 (30)

CHO 7.6 9 10.3 (6) 5.0(3)

Age 118 39.38 43.55 .02753
Years of practice 115 14.51 16.07 .396

CHWs, Community Health Workers; CHOs, Community Health Officers.

* Fisher’s exact.

Table 2 - Proportion of participants with average-to-good
scores (>60%) in oral health knowledge pre- and post-train-
ing.

pre-trainingn (%)  post-training n (%)

Oral health knowledge 44 (37.3) 75 (63.6)
Oral health attitude 107 (90.7) 112 (94.6)
Oral health practice 104 (88.1) 114 (96.6)

Our study cohort represented a wide range of experience lev-
els, with an average number of years of practice since gradua-
tion of 15.3 + 9.8 years. Table 2 shows the proportion (%) of
participants scoring >60% (the threshold for "average-to-
good" KAP). The results show that prior to the training, 37.3%
of the participants had average-to-good oral health knowl-
edge scores; this increased to 63.6% post-training. For oral
health attitude, a high proportion of participants already had
average-to-good scores at baseline, 90.7%; this proportion
slightly increased to 94.6% after the training. Similarly, for
oral health practices, 88.1% of participants reported average-
to-good practices at baseline, which rose to 96.6% post-
training.

The overall baseline knowledge, attitude, and practice
scores for both groups pre-training were similar (Table 3),
with an overall average of 9.9 + 2.1 for knowledge, 4.9 + 1.3
for practice, and 7.5 + 1.8 for attitude. Table 3 summarizes
the t-tests comparing the baseline and immediate post-train-
ing scores for each group. None of the categories examined
reached statistical significance (P-value > .05).

Immediately following the training session, both groups
took part in a post-session evaluation to assess the impact of
the training on their knowledge, attitude, and practice. The
results of this intermediate test are summarized in Table 3.
Compared to the controls, the participants assigned to the
intervention group showed a significant improvement in
knowledge scores. However, no significant differences were
observed between the intervention and control groups in the
attitude and practice subcategories. A subsequent test was
conducted 3 months after the training program to assess the
long-term impact on the participants exposed to the inter-
vention alone.

Overall, changes in the means were observed across the 3
domains of our outcome following the training. The results of
these analyses are summarized in Table 4. Oral Health
Knowledge scores increased significantly from the pre-test to
the immediate post-test (P < .0001) and remained significantly
higher at the 3-month follow-up (P < .0001). However, a slight,
marginally significant decline was noted between the imme-
diate post-test and 3-month follow-up (P = .0420), suggesting
some decay over time. Similarly, the Oral Health Attitude
showed a significant increase from the pre-test to both the
immediate post-test (P = .0228) and the 3-month follow-up
(P = .0320). However, there was no significant difference
between the immediate post-test and the 3-month follow-up
(P = .6857), indicating sustained improvement in attitudes.
Oral Health Practice scores improved significantly from the
pre-test to the immediate post-test (P = .0064) and further at 3
months (P = .0001). The difference between immediate post-

Table 3 - Comparison of KAP scores between intervention and controls.

Intervention (mean [SD]) Controls (mean (SD) t statistic P value
Pre-training oral health knowledge score 9.9 (1.9) 9.9(2.2) 0.2 .85
Post-training oral health knowledge score 12.8 (2.3) 10.8 (1.8) 5.3 <.0001"
Pre-training oral health attitude score 7.7 (1.7) 7.3(1.8) 1.2 24
Post-training oral health attitude score 8.2 (1.5) 8.3(1.1) -0.5 .66
Pre-training oral health practice score 5.0(1.1) 4.8(1.5) 0.9 .06
Post-training oral health practice score 5.5(0.9) 5.6 (1.0) -0.5 .62

* Indicates statistical significance at P > .05.
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Table 4 - GEE analysis of changes in knowledge, attitude, and practice scores at three assessment points (pre-test, immedi-

ate post-test, 3-month post-test) in the intervention group.

Outcome Time comparison Estimate Standard error 95% CI Z-statistic P-value
Oral health knowledge Immediate vs Pre-test 0.257 0.026 0.207, 0.308 9.98 <.0001
3-Month vs Pre-test 0.181 0.040 0.104, 0.259 4.58 <.0001
Immediate vs 3-Month 0.076 0.037 0.003, 0.149 2.03 .0420
Oral health attitude Immediate vs Pre-test 0.067 0.029 0.009, 0.124 2.28 .0228
3-Month vs Pre-test 0.079 0.037 0.007, 0.150 2.14 .0320
Immediate vs 3-Month —0.012 0.029 —0.070, 0.046 —0.40 .6857
Oral health practice Immediate vs Pre-test 0.088 0.032 0.025, 0.152 2.73 .0064
3-Month vs Pre-test 0.111 0.029 0.054, 0.168 3.82 .0001
Immediate vs 3-Month —0.023 0.027 —0.075, 0.030 —0.84 4013

*Statistically significant at P < .05. g = Estimated change in log outcome score from the GEE model (log link

Poisson distribution exchangeable correlation structure).

Table 5 - Referral outcomes and follow-up rates in Lagos,
Kano, and Ibadan.

Lagosn (%) Kanon (%) Ibadann (%)

Referrals logged 112 303 88

Referred patients who 93 (83.0) 185 (61.1) 11(0.125)
reached out to the
clinic

Referred patients with 33(29.5) 138 (45.5) 51(0.58)
decayed tooth

Referred patients with 29 (25.9) 102 (33.7) 24 (0.27)
gum diseases

Referred patients with 3(0.02) 3 (0.009) 1(0.01)
cleft lip/palate

Referred patients with 0 1(0.003) 1(0.01)
Cancrum Oris

Referred patients with 1(0.009) 17 (0.06) 3(0.03)
swelling around the
head and neck region

“Referred patients with 47 (42.0) 42 (0.14) 8(0.09)

other oral conditions

* Other oral conditions reported by participants for referral include poor oral
hygiene, tongue tie, stained teeth, dentoalveolar abscess, tooth fracture, dentinal sen-
sitivity, oral malodor, and foreign body impaction in the gingiva and natal tooth.

test and 3-month follow-up was not statistically significant
(P = .4013), suggesting maintained or only slightly improved
practices over time.

Referral and Follow-up Rates extracted from the Weekly
Logbook of the participants

The logbook data revealed differences in referral outcomes
across Lagos, Kano, and Ibadan. In Lagos, a high number of
referrals were logged, and a majority of referred patients
reached the clinic. Most referrals were for decayed teeth and
gum diseases, with fewer cases of cleft lip/palate, head and
neck swellings, and other conditions. Kano had the highest
number of referrals, with a substantial number of patients
attending the clinic. Referrals were predominantly for
decayed teeth and gum diseases, followed by head and neck
swellings and other oral conditions. Ibadan had the fewest
referrals and clinic follow-ups. Decayed teeth and gum dis-
eases were the most common reasons for referrals, with a
smaller number of cases for cleft lip/palate, Cancrum Oris,
head and neck swellings, and other conditions. Overall, these
results demonstrate significant variability in referral follow-
up rates and the types of oral health conditions encountered
across the 3 locations as shown in Table 5.

Discussion

This intervention study in 3 Nigerian cities aimed to integrate
oral health into primary care by training primary health
workers (nurses and CHWSs). The program effectively
improved participants’ oral health knowledge, attitudes, and
practices, with notable but varied referral outcomes across
locations.

The predominantly female participation in this study
aligns with other studies in similar settings,'>*"** reflecting
the gender distribution in PHC workforces and the nursing
profession.** This offers a strategic advantage for oral health
integration, as female providers often exhibit strong commu-
nication and empathetic skills crucial for effective education
and prevention.*>*>*’ Patients, particularly women and chil-
dren, may feel more comfortable discussing health issues
with female providers, potentially improving education
uptake and adherence.*®*° Additionally, their significant role
in maternal and child health services further positions them
to integrate oral health into routine care.”

Our study found that most participants had inadequate
baseline oral health knowledge, with only about a third show-
ing average to good knowledge. This finding aligns with some
previous studies.*”° However, it contrasts with others,>*"*3
a variation possibly due to differing assessment methods,
which further limits the direct comparisons of oral health
knowledge across studies. Nevertheless, a common finding
across studies'>*"**°? and consistent with ours is the
acknowledged need to improve healthcare workers’ oral
health knowledge, likely stemming from insufficient prior
training and a lack of structured oral health content in their
curricula. Prioritizing such training programs for PHC workers
is essential for sustainable oral health integration.

Despite limited baseline knowledge, most participants
reported positive attitudes and good oral health practices,
consistent with other Nigerian studies among nurses and
CHWs.'>>? This positive outlook likely stems from their
daily exposure to the consequences of poor oral health and
their focus on preventive care, reinforcing the value they
place on oral health. Their positive attitudes, practices, and
willingness to learn justify leveraging them to enhance oral
health awareness and access in Nigeria,'>*"**>® particu-
larly given the severe shortage of oral health professio-
nals.® Their openness underscores the feasibility of future
initiatives.
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The training significantly improved participants’ oral
health knowledge, aligning with findings in similar Nigerian
studies among CHWs'>*"** and nurses.*” This knowledge
gain was sustained at the 3-month follow-up, with only a
slight, non-significant reduction, consistent with previous
reports of sustained knowledge increases despite some
decline over time.'”* Such post-training knowledge decline
is expected without reinforcement, a trend observed in other
health training like cardiopulmonary resuscitation.’*> How-
ever, a key limitation of our study is the 3-month follow-up
period, which is relatively short to comprehensively assess
the long-term sustainability of the observed improvements in
KAP, particularly referral behaviors, highlighting the need for
extended evaluation and the assessment of the long-term
effectiveness of these interventions in future studies.

While the training significantly enhanced participants’
oral health knowledge, we observed a less pronounced or sta-
tistically non-significant improvement in their reported oral
health attitudes and practices following the intervention, par-
ticularly when compared to the substantial knowledge gains.
This finding, though seemingly counterintuitive, is common
in health education, where translating knowledge into sus-
tained behavioral change is challenging. Several factors could
explain this. Firstly, changing ingrained attitudes and practi-
ces requires more intensive and prolonged intervention than
knowledge acquisition. Attitudes and practices are complex
and influenced by personal beliefs, habits, and environmental
factors, which a short training may not sufficiently impact.
Secondly, applying new skills in busy, resource-constrained
Nigerian PHCs faces practical challenges like heavy workload,
lack of equipment, limited consultation time, or inadequate
support, hindering the translation of positive intentions into
consistent practice. Thirdly, self-reported attitudes and prac-
tices are susceptible to social desirability bias; objective
assessments are needed for a more robust evaluation. Fur-
thermore, while competency-based, the training focused
more on knowledge and identification than on behavioral
change strategies, counseling techniques, or practical inte-
gration into workflows. In summary, while knowledge
increases, significant behavioral change likely requires multi-
faceted interventions beyond initial training, including ongo-
ing mentorship, resources, and supportive structures.

The training led to participants referring patients to dental
clinics, indicating a likely improvement in referral practices,
consistent with a similar study in Lagos.*’ Training health-
care workers is known to increase the detection and referral
of oral health problems.*®” Beyond simply increasing knowl-
edge, the competency-based nature of the training, including
practical sessions, likely enhanced confidence and skills in
recognizing oral health issues and clarifying their referral
role. These factors likely contributed significantly to the
observed improvement in referral practices. However, refer-
rals varied by site, with Kano having the highest and Ibadan
the lowest. Moreover, over half of the referred patients even-
tually presented at dental clinics, a higher proportion than in
a previous Lagos study.** While this study did not investigate
the reasons, variations observed in referral across study sites
could be due to several factors such as varying prevalence of
oral diseases, local healthcare infrastructure, differences
in patient volume, efficiency of existing referral pathways,

socioeconomic conditions, prior relationships between PHCs
and dental clinics, and cultural health-seeking behaviors
such as favoring traditional healers over dental clinics,® or
unmeasured contextual factors unique to Lagos, Kano, and
Ibadan. Future qualitative research exploring the perspec-
tives of both healthcare workers and patients in these distinct
settings could provide valuable insights into these contextual
influences.'>*®#°° Within 3 months, participants identified
and referred patients with various oral problems, including
severe conditions like Noma and cleft lip/palate. While we
cannot definitively state that these conditions would have
been missed without training, previous cases show PHC
workers have missed or delayed referrals for such condi-
tions.®*®® Identifying and referring patients with these oral
health conditions, who might otherwise have been over-
looked, justifies this study and highlights the need for inte-
gration.

Limitations

This pilot study has several limitations that should be
acknowledged. First, we assessed the impact of training on
PHC workers’ knowledge, attitudes, practices, and initial
referral behaviors — along with patient presentation rates at
clinics — we did not systematically collect data on the specific
treatments received by patients or their treatment comple-
tion rates. This limits our ability to evaluate the ultimate
effectiveness of the referral pathway on patient health out-
comes. Future studies should incorporate follow-up mecha-
nisms to track treatment adherence and clinical outcomes to
provide a more comprehensive assessment of the inter-
vention’s impact.

Second, regional differences across the 3 states may have
introduced variability in outcomes due to unmeasured con-
textual factors, such as disparities in dental clinic accessibil-
ity or socioeconomic status potentially influencing the
observed outcomes. While our analysis adjusted for cluster-
ing effects and demonstrated baseline equivalence between
groups, residual variability due to contextual factors cannot
be ruled out. Further research should explore these con-
founders to understand better their role in shaping interven-
tion outcomes. Lastly, as a pilot program with a 3-month
evaluation period, this study shows promising trends in KAP
scores and referral practices (Table 4). However, longer-term
assessments are needed to determine whether these
improvements are sustained over time and translate into
lasting changes in service utilization. Future investigations
would benefit from randomized cluster designs to strengthen
causal inference, though our use of GEE models mitigates
some biases inherent in quasi-experimental designs. Despite
these limitations, the findings provide valuable preliminary
evidence for scaling and refining the intervention.

Conclusion

The training improved the knowledge, attitudes, and practi-
ces of nurses and community health workers regarding oral
health. Notably, they identified and referred patients with
oral health conditions, including those often missed, like
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Noma and cleft lip/palate. These positive outcomes highlight
the importance of targeted training for PHC providers to
enhance oral health outcomes. The findings support the need
for policy changes to incorporate oral health training in PHC
services as part of the overall strategy of incorporating oral
health into the PHC system and advocate for better resource
allocation to sustain these efforts. While our findings at 3
months are promising, the relatively short follow-up period
limits our ability to definitively assess the long-term sustain-
ability of these improvements and their ultimate impact on
population oral health outcomes. Future research should
focus on the long-term impacts of such integrations and
explore ways to overcome persistent barriers to accessing
oral healthcare.
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