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Abstract

Background The blended learning (BL) approach to training health care professionals is increasingly adopted

in many countries because of high costs and disruption to service delivery in the light of severe human resource
shortage in low resource settings. The Covid-19 pandemic increased the urgency to identify alternatives to traditional
face-to-face (f2f) education approach. A four-day f2f antenatal care (ANC) and postnatal care (PNC) continuous
professional development course (CPD) was repackaged into a 3-part BL course; (1) self-directed learning (16 h) (2)
facilitated virtual sessions (2.5 h over 3 days) and (3) 2-day f2f sessions. This study assessed the feasibility, change in
healthcare providers'knowledge and costs of the BL package in Nigeria, Tanzania, and Kenya.

Methods A mixed methods design was used. A total of 89 healthcare professionals, were purposively selected.
Quantitative data was collected through an online questionnaire and skills assessments, analyzed using STATA 12
software. Qualitative data was collected through key informant interviews and focus group discussions, analysed
using thematic analysis.

Results Majority of participants (86%) accessed the online sessions using a mobile phone from home and health
facilities. The median (IQR) time of completing the self-directed component was 16 h, IQR (8, 30). A multi-disciplinary
team comprising of 42% nurse-midwives, 28% doctors, 20% clinical officers and 10% other healthcare professionals
completed the BL course. Participants liked the BL approach due to its flexibility in learning, highly educative/relevant
content, mixing of health worker cadres and CPD points. Aspects that were noted as challenging were related to
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personal log-in details and network connectivity issues during the self-directed learning and facilitated virtual sessions

respectively.

Conclusion The blended learning approach to ANC-PNC in-service training was found to be acceptable, feasible and
cost less to implement compared to face-to-face training approach in the study settings. The BL training approach
was effective in improving the knowledge and skills of healthcare providers who participated in the training.

Keywords Blended learning, Antenatal care, Postnatal care, Quality of care, Training, Capacity strengthening

Background

Globally, maternal mortality ratio declined from 339
maternal deaths per 100,000 live births in 2000 to 223
in 2020, a 34.3% reduction over the 20-year period
[1]. However, this far exceeds the global Sustainable
Development Goal target of less than 70 per 100,000
[2]. Although slight reduction in global MMR has been
reported recently, sub-Saharan Africa still has the high-
est burden of the maternal mortality (545 maternal
deaths per 100,000 live births) accounting for about 70%
of maternal deaths in 2020 alone [1]. Similarly, there has
been an increase in births attended by skilled health per-
sonnel globally, but only 68% in low income and 78% in
lower-middle-income countries are assisted by such
skilled health personnel [3].

Most of the maternal deaths result from complica-
tions during and following pregnancy are preventable or
treatable. Direct obstetric causes including haemorrhage
before and after childbirth, hypertensive disorders, infec-
tions/sepsis after childbirth, complications from deliv-
ery and abortion account for about 75% of the maternal
deaths globally [4]. Global evidence shows that HIV,
malaria, and TB-related complications are among the
leading causes of indirect maternal mortalities and mor-
bidities [4]. In Kenya, the national confidential enquiry
into maternal deaths in 2017 showed that HIV-related
complications (22.9%) and malaria (10.4%) were among
the leading indirect causes of maternal mortality [5]. To
reduce the maternal deaths, WHO through the End-
ing Preventable Maternal Mortality (EPMM) strategy
recommends that countries should focus on address-
ing inequalities in access to and quality of reproductive,
maternal, and newborn health care services; ensuring
universal health coverage for comprehensive reproduc-
tive, maternal, and newborn health care; and addressing
all causes of maternal mortality, reproductive and mater-
nal morbidities, and related disabilities [6].

Building capacity of healthcare professionals through
“in-house” trainings facilitates the acquisition of knowl-
edge, skills, and competence to provide integrated
antenatal (ANC) and postnatal care (PNC) services,
contributing to quality of care in maternity services [7].
Regular training is recommended to ensure continued
accreditation of healthcare professionals [8].

A blended learning (BL) approach to training health
care professionals is increasingly adopted in many coun-
tries to reduce prohibitive costs and disruption to service
delivery in the light of severe human resource shortages
in low resource settings [9]. Blended learning refers to an
educational approach that merges traditional face-to-face
classroom instruction with online learning, leveraging
information technology to enhance the learning experi-
ence [10]. Blended learning presents a unique approach
to offer “in-service or “on-the job training” for health-
care professionals involved in the provision of integrated
antenatal and postnatal care services. Evidence suggests
that a blended learning approach is as effective as con-
ventional approaches in increasing providers’ knowledge
while reducing costs [9, 11].

Lessons learnt from the COVID-19 pandemic, high-
lighted the need to identify alternatives to traditional
face-to-face training approaches in pre-service midwifery
education in Kenya [12, 13]. We developed and piloted
a blended learning training package, in Kenya, Nige-
ria, and Tanzania, for healthcare providers in integrated
TB, HIV and Malaria services in ANC and PNC as an
alternative to our previously used face-to-face training
package. This study’s objectives were to explore the fea-
sibility, acceptability, and change in healthcare provid-
ers’ knowledge and describe the cost of developing and
implementing the blended learning package. An empha-
sis was placed on eliciting views on experiences/accept-
ability of the blended learning approach and identifying
proactive strategies to improve future course implemen-
tation in LMICs settings. This study is unique because it
used a flipped classroom (theoretical concepts preceded
the practical skills) mode of the BL approach which
enhanced active participation and learning to in-service
training for frontline health professionals involved in the
provision of ANC-PNC services in low resource settings
[14]. Additionally, this study provides information on the
cost of developing and implementing a blended learn-
ing approach for ANC-PNC in-service healthcare pro-
fessionals in low resource settings, a component seldom
highlighted in the literature.
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Materials and methods

Study design

This study used a mixed-methods design with quantita-
tive and qualitative data collected concurrently, analyses
done independently and mixed/integrated during the
overall discussion of findings [15].

The Kirkpatrick’s (1996) model was adopted to evaluate
the feasibility and acceptability of the ANC-PNC blended
learning training course. Feasibility studies may be used
to determine whether an intervention can be carried out
and the appropriateness of the intervention from the
recipient's perspective [16]. Kirkpatrick’s model consists
of four levels of evaluation of a training programme: (1)
reaction: this determines how learners engaged with the
training and how actively they contributed to the train-
ing (including acceptability of the training programme);
(2) learning: this assesses the learner’s learning outcomes
and improvement in knowledge, skills, and attitudes
towards the training experience [17]. This level is usually
measured using a pre- and post-test assessment ques-
tionnaire (La Duke, 2017); (3) behaviour, which deter-
mines whether the training resulted in improvement in
practice at the workplace; and (4) results: this assesses the
overall impact of the training programme based on the
programme objectives and it determines the cost-effec-
tiveness of the training programme, improved quality,
client satisfaction, as well as improved productivity. This
study assessed only two levels of the Kirkpatrick model:
(1) level 1 (acceptability and feasibility of the ANC-
PNC blended learning approach) (2) level 2 (change in
knowledge). A third objective beyond the scope of the
Kirkpatrick model was added to (3) describe the cost of
developing and implementing the blended learning train-
ing and the implementation costs was compared with
that for the face-to-face only approach.

Table 1 Characteristics of participants by country
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Recruitment and sampling

A total of 89 healthcare professionals from Nigeria,
Kenya, and Tanzania, were purposively selected from
health care facilities agreed with the Ministry of Health
in each country to participate in the ANC-PNC blended
learning course and feasibility study. The recruitment
period began on 20 July 2022 and ended on 20 August
2022. The sample of 89 participants falls within the rec-
ommended sample size of at least 70 for a pilot or feasibil-
ity study, to reduce the imprecision around the estimate
of the standard deviation [18]. The criteria for inclusion
in the feasibility study consisted of health facilities in the
implementation program areas, healthcare professionals
involved in the provision of antenatal or postnatal care
services in the identified health facilities and consent for
taking part in the blended learning and/or data gather-
ing activities. The cadres selected consisted of nurses,
midwives, clinical officers, medical officers, and commu-
nity health workers from rural and urban health facilities
(Table 1). The exclusion criteria involved healthcare pro-
fessionals who did not undertake the ANC-PNC blended
learning course and anyone not providing consent to take
part in the study.

Description of the ANC-PNC blended learning training
course

In collaboration with international stakeholders a multi-
disciplinary team from Liverpool School of Tropical
Medicine (LSTM) developed the ANC-PNC blended
learning training course, using WHO recommendations
and guidelines in the study countries [19]. The course is
designed to strengthen the capacity of healthcare profes-
sionals to provide quality integrated HIV, TB and Malaria
Services in Antenatal care and Postnatal care in LMICs.
It covers essential components of ANC and PNC, such as
quality care, respectful maternity care, communication,

Characteristic / category Kenya Nigeria Tanzania All
(n=29) (n=18) (n=27) (n=74)
Gender
Male 24% 44% 7% 23%
Female 66% 56% 93% 73%
Other (not mentioned) 10% 0% 0% 4%
Location
Rural 59% 22% 52% 47%
Urban 31% 78% 48% 49%
Other (not mentioned) 10% 0% 0% 4%
Health worker cadre
Doctor 14% 50% 30% 28%
Nurse-midwife 52% 11% 52% 42%
Clinical Officer 31% 11% 15% 20%
Community Health Worker 0% 28% 4% 8%
Other (not mentioned) 3% 0% 0% 1%
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mental health assessment and integration of HIV, TB,
and malaria services. The target audience are nurses,
midwives, clinical officers, medical assistants, doctors,
and other cadres of health care providers involved in the
provision of ANC-PNC in LMICs.

The blended learning training was completed in three
parts: (1) self-directed learning. Course instruc-
tions, pre-recorded lectures and reading materials were
uploaded onto an online platform developed by the
World Continuing Education Alliance (WCEA). Health
professionals engaged with online course content at
their own pace and timing over a period of two weeks
(16 h or 39% of the whole course) in August 2022. Upon
completion of the self-directed learning, they are invited
to complete part two: (2) virtual facilitated sessions. In
the second BL component, health professionals attended
facilitated live sessions delivered via zoom over three
days, lasting 2.5 h per day (7.5 h in total, or 18% of the
whole course) in August 2022. Upon completion of the
two BL components, learners were invited to complete
the last part of the blended learning course: (3) face-to-
face sessions. Learners and faculty attended this 2-day
component in-person (18 h or 43% of the whole course)
in October 2022. During this component, health profes-
sionals engaged in activities designed to enable them to
acquire hands-on skills and apply the theoretical con-
cepts covered in the self-directed and virtual facilitated
components. The component was delivered by experi-
enced LSTM in-country staff/implementation partners
based in that country and Ministry of Health in the three
countries.

Qualitative methods and analysis

Eight focus group discussions (FGDs) and nine key infor-
mant interviews (KIIs) were held after the ANC-PNC BL
course in October 2022. KlIs lasted for thirty minutes
and FGDs for 60 min held in person at a suitable loca-
tion. In Nigeria, two focus group discussions were held
with nurse-midwives and community health workers
separately to allow the participants to freely share their
views. In Kenya and Tanzania three FGDs were held in
each country. The FGDs were mixed as per the request
of the health workers who chose to stay in their learning
groups whilst sharing experiences of the blended learning
approach. Three key informant interviews were held with
participants from each of the study sites and considered
adequate after obtaining saturation. A semi-structured
topic guide was used to guide discussions in the KIIs and
FGDs. All interviews were audio recorded with permis-
sion from the participants and transcribed verbatim into
English. KIIs and FGDs were helpful in eliciting infor-
mation on perceptions and experiences of the blended
learning approach and ANC-PNC course content [20].
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Preparation for qualitative data analysis involved a
rigorous process of transcription, data reduction (cod-
ing) and theme development [21]. Qualitative data was
analysed in NVIVO software using inductive thematic
analysis by Braun and Clarke (2006); (a) familiarising
oneself with the data through transcription and read-
ing transcripts; (b) generating initial codes; (c) searching
for themes; (d) reviewing themes; (e) defining and nam-
ing themes; and g) writing findings/producing a report.
Pseudonyms were used to maintain confidentiality in the
study. Trustworthiness was achieved by using a criterion
for thematic analysis; returning to the data repeatedly
to check for accuracy in interpretation; discussions with
the study team with advanced qualifications and exten-
sive experience in midwifery (MF, SD, NL, MH, MR, AC),
blended learning (ANL, KE, AC), and mixed methods
research (UE, LK, SW, CM, NL, CF), ensuring a well-
rounded and informed approach to the study [20].

Quantitative methods and analysis

Quantitative data was collected in two phases, (1) Knowl-
edge through an online questionnaire in August and, (2)
skills assessments in October 2022 after the final part of
the BL course. For the face-to-face component, each par-
ticipant was asked to complete a knowledge assessment
(MCQs) and two OSCEs (breastfeeding and insertion of
an IUD) before starting training and immediately after
training. The same tools were used by all participants on
both occasions. Changes in percentage scores are con-
strained by the pre-training score, with those scoring well
having less capacity for improvement than those scoring
poorly. To account for this in analysis, the improvement
percentage score (IPS) was derived as follows:

IPS = (P2— P1) x100/(M — P1)if P2 > P1

(P2 — P1) %100/P1if P2 < P1

where: P; denotes the pre-training percentage score;
P, denotes the post-training percentage score, and M
denotes the maximum possible score (100 for knowledge
and 20 for OSCEs). For each type of assessment, analysis
of covariance (ANCOVA) was then used to analyse the
improvement percentage scores, with pre-training scores
as the covariate and factors for each country. The 5% sig-
nificance level was used to determine statistical signifi-
cance. Means are reported with 95% confidence intervals.

Cost analysis

The cost analysis considered both the design costs of the
BL training package as well as the cost of implementation
in each country. For Tanzania, costs were reported sepa-
rately for the BL training implemented in Dodoma and
Zanzibar. To calculate the full economic cost of the BL
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training packages, both the perspectives of the designer
and implementers of the training and the costs of the
recipients of the course were considered. For the recipi-
ents of the BL training, the labor cost of HCPs participat-
ing in the training was calculated by multiplying the time
spent overall to attend the different components of the
training package times the average salary of their role and
level. For the costs of the implementer of the training,
economic costs for both the design and the implementa-
tion of the BL training package were reported, grouped
by resource categories which included direct and indirect
costs. Direct costs included costs for direct labor, per-
diems and travel allowances, costs for face-to-face events
(e.g., workshop venues, catering), transport costs, and
printing of training materials. For the implementation in
each country indirect costs such as indirect labour, use of
capital and overheads were assumed to be 7% of the total
direct costs.

Costs were reported as the total cost of design of the
BL training and the cost of implementation in each coun-
try. For the latter, the total cost per participant was also
calculated. All costs were converted from local curren-
cies to 2021 USD. Conversion factors were taken from
the World Bank and were equal to 0.73 for GBPs, 109.64
for Kenyan Shillings, 2,297.76 for Tanzania Shillings and
358.81 for Nigerian Naira.

Results

Quantitative findings

Characteristics of participants and access to training
platform

Of the 89 participants selected for the study, only 74
(83%) completed the self-directed learning component of
the blended learning course whilst 80 participants com-
pleted the facilitated virtual component (delivered via
zoom), and 89 health workers completed the face-to-face
component.

Table 2 Summary of changes in scores, by country

Page 5 of 11

The demographic characteristics of the participants in
the self-directed learning are shown in Table 1. Overall,
a majority (73%) of the 74 participants were females and
49% were providing healthcare in urban settings. The
cadre of participants included nurse midwives (42%),
doctors (28%) and clinical officers (20%).

The average time to completion of the self-directed
learning component was 16 h, IQR (8, 30). The partici-
pant owned mobile phone was the most used device (86%
vs. 14%) compared to other devices. Most of the partici-
pants (58%) joined the live zoom sessions from the health
facilities whilst 27% joined from their homes.

Outcome of knowledge and skills assessment

Outcome of knowledge

Data were received for 72 trainees with pre and post test
scores: 29 from Kenya, 21 from Nigeria, 28 from Tanza-
nia. Two trainees did not have post-test scores and were
therefore excluded from the analysis. Data for knowledge
assessment on one occasion was not received for two
participants in Kenya (post- training), three participants
in Nigeria (pre- training) and 1 participant in Tanzania
(pre- training). Data for all OSCEs was missing for 5 par-
ticipants in Nigeria and on one occasion for the Breast
feeding OSCE for Tanzania. Knowledge was assessed in
72 participants both before and after training. In each
country, the mean knowledge score before training was
between 60% and 70% (Table 2) and the individual scores
ranged between 40% and 87%. Overall, the mean (95%
CI) absolute improvement in scores was 10% (7%,13%)
and the mean (95% CI) percentage improvement was
27% (21%,34%); on both scales, the mean improvements
observed for Kenya and Nigeria were larger than in Tan-
zania. ANCOVA of the percentage improvement scores
found statistically significant evidence that the higher
the baseline score the smaller the percentage improve-
ment score was (p=0.001, Table 3) and that there were

Score for Country Pre-training Post- training Number as- Mean abso- Mean
n Meanscore n Mean score  sessed on both  lute (95% Cl) percentage
(SD) (n) occasions improvement (95% CI)
improvement
Knowledge Kenya 29 66 (8) 27 78 (9) 27 12 (8,16) 35 (25,45)
Nigeria 18 70(11) 21 77 (20) 18 10 (4,16) 31(17,46)
Tanzania 27 61(10) 28 68 (11) 27 7(1,13) 17 (5,30)
Total 74 65 (10) 76 74 (14.0) 72 10(7,13) 27 (21,34)
Breast-feeding Kenya 15 51(14) 15 85(11) 15 34 (27.41) 70 (61,80)
OSCE Nigeria 15 52 (9) 15 82 (10) 15 30 (24,35) 63 (52,74)
Tanzania 19 46 (10) 20 76 (15) 19 30(21,38) 54 (39,70)
Total 49 49 (11) 50 80(13) 49 31(27,35) 62 (55,69)
Insertion of IUD ~ Kenya 15 17 (10) 15 94 (4) 15 77 (72,83) 93 (90,96)
OSCE Nigeria 15 54 (24) 15 87 (7) 15 33 (20,46) 63 (45,82)
Tanzania 20 39 (26) 20 82(9) 20 43 (31,56) 63 (50,77)
Total 50 37 (27) 50 87 (9) 50 50 (42,58) 72 (64,80)




Ladur et al. BMC Medical Education (2025) 25:35

Table 3 Estimates from analyses of covariance of improvement percentage scores

Page 6 of 11

Knowledge Breastfeeding OSCE Insertion of IUD OSCE
Estimate p-value Estimate p-value Estimate p-value
(95% Cl) (95% Cl) (95% Cl)
Constant 114.2 (69.4,159.0) 67.0(30.8,103) 104.6 (92.8,116)
Pre-training coefficient -1.20 0.001 0.07 0.84 -0.71 <0.001
(-1.87,-0.54) (-0.60,0.73) (-0.98, -0.44)
Variation between countries 0.003 0.21 0.13
Nigeria v Kenya 1.66 0.84 -74 042 -2.7 0.77
(-14.8,18.1) (-25.5,10.7) (-21.1,15.8)
Tanzania v Kenya -23.7 0.002 -15.6 0.08 -13.8 0.08
(-38.5,-8.9) (-330,19) (-2931.7)
Table 4 Costs of designing the blended learning training package (USD)
Quantity Unit cost Total cost
Design of BL training package
Labor costs
Packaging of course content into BL format (person hours) 200 42 8,400
Recording of lectures (person hours) 20 52 1,040
Planning meetings for roll out of BL course (person hours) ) 40 3,853
Equipment
Direct WCEA platform design costs for SDL component (units) 1 7,968 7,968
Overheads (7% of direct costs) 1,488
Total 21,261

significant differences between countries (p =0.003). For
Tanzania, the percentage improvement was statistically
significantly smaller than for Kenya (p=0.002) whereas
there was no significant difference between Nigeria and
Kenya.

Outcome skills assessment

The breastfeeding OSCE was completed by 49 partici-
pants both before and after training. In each country,
the mean percentage score before training was between
46% and 52% and individual OSCE scores were between
30% and 75% (Table 3). Overall, the mean (95% CI) abso-
lute improvement in scores was 31% (27%,35%) and
the mean (95% CI) percentage improvement score was
62% (55%,69%). ANCOVA did not find evidence that
the pre-training score had any effect on the percentage
improvement scores (p=0.84, Table 3). No statistically
significant differences were detected between the coun-
tries (p=0.21).

The insertion of IUD OSCE was completed by 50 par-
ticipants both before and after training. There were
substantial differences in score between country before
training, with the mean (SD) score for Kenya being 17%
(10%) whereas for Nigeria, the mean was 54% (24%)
(Table 2). Individual percentage scores ranged between
0% and 95%. After training, the mean scores for the three
countries were more similar, ranging between 82% and
94%. Overall, the mean (95% CI) absolute improvement
in scores was 50% (42%,58%) and the mean (95% CI) per-
centage improvement was 72% (64%,80%). ANCOVA

of the percentage improvement scores found statisti-
cally significant evidence that the higher the baseline
score the smaller the percentage improvement score was
(p<0.001, Table 3), but there were no significant differ-
ences between the three countries (p=0.13).

Cost of designing and implementing the BL training
approach

The cost of designing the BL training package was esti-
mated at USD 21,261 and was mostly determined by
labor costs for designing the BL format (200 person
hours in total) and coordinating meetings for subse-
quent implementation in each country (Approximately
24 person hours in total for the 4 implementation sites)
(Table 4).

Roll out costs were equal to USD 15,773; 13,525; 25,804
and 25,152 respectively in Tanzania-Dodoma, Tanzania-
Zanzibar, Kenya, and Nigeria (Table 5). Most of this cost
was incurred by the implementers (Direct costs) of the
BL training, accounting for 90.10%, 92.16%, 71.74% and
80.18% of total costs respectively in the four implementa-
tion sites, whereas the reminder cost was related to the
time spent by participants to attend the course. With the
only exception of Zanzibar, the total cost per participant
was similar in the other implementation sites and ranged
between USD 830 in Dodoma and USD 860 in Kenya
when considering both costs of implementers and par-
ticipants, or between USD 624 and USD 759 when con-
sidering only the costs to the implementers. In Zanzibar,
the cost per participant was higher, at USD 1,353 (USD
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Table 5 Costs of rolling out the BL training package (USD)

Implementing country Tanzania Kenya Nigeria

Dodoma Zanzibar

No. of Participants 19 10 30 30

Resource category

Cost for the recipients of the BL training package

Cost of trainee’s time 1,586 1,078 7376 4,984

Total for the recipients of the BL training package 1,586 1,078 7376 4984

Cost for the implementer of the BL training package

Staff and Faculty cost for support during SDL and zoom sessions 1115.67 587.19 1761.58 1761.58

Staff and Faculty cost during F2F sessions 228261 2622.60 253759 2995.55

Resource fees and honoraria 1,110 124 883 822

DSA, accommodation, and other allowances 4359 4319 7436 7,246

Transportation fees 2,093 3,022 125 2,252

Printing, stationery costs and other consumables 474 155 1,120 265

Airtime (data bundles) 651 341 2,008 920

Venues and catering for workshop/conferences 1,175 462 1,350 2,586

Overheads and indirect costs (7% of total cost) 928 814 1,206 1,319

Total for the implementers of the BL training package 14187 12,447 18,428 20,168

Total Cost 15,773 13,525 25,804 25152

Total cost per participant-Direct costs (only costs to the implementer) 759 1267 624 672

Total cost per participant (implementer + course recipients) 830 1353 860 838

Table 6 Cost by component of the BL training package (USD) and % incidence over total implementer cost

Implementing Tanzania Kenya Nigeria

country Dodoma Zanzibar Nakuru Oyo State -BL

Total cost (cost per % total Total cost (cost % total Total cost (cost % total Total cost (cost %
participant) BL costs per participant) BL costs per participant) BL costs per participant) total

BL
costs

F2F 10,938 (576) 82.5% 10,102 (1010) 86.8% 11,485 (383) 66.7% 14,710 (490) 78.0%

SDL 1,492 (79) 112%  889(89) 76%  3362(112) 19.5% 2,236 (75) 11.9%

Virtual Learning 830 (44) 6.3% 642 (64) 5.5% 2,375 (79) 13.8% 1,902 (63) 10.1%

Total BL costs 13,259 (698) 100.0% 11,633 (1163) 100.0% 17,222 (574) 100.0% 18,849 (628) 100.0%

1,267 when considering only direct costs (the costs to the
implementers), due to the smaller number of participants
and the higher incidence of fixed costs.

Of the total costs to the implementer (Direct costs),
costs for DSA, accommodation and other allowances
were the major cost driver accounting for respectively
30% in Dodoma, 34% in Zanzibar, 40% in Kenya and 36%
in Nigeria. Labour costs were the second highest cost
driver in all implementation sites, accounting in a range
from 23 to 25% of the total cost in the four implementa-
tion sites. Other relevant costs were transportation fees
in Tanzania (respectively 15% and 24% of the total cost
in Dodoma and Zanzibar) and Nigeria (11% of the total
cost), the cost for venues and catering for workshop/con-
ferences in Nigeria (13% of the total cost), and the cost
for airtime data bundles in Kenya (11% of the total cost).

The cost of the BL learning package to the implementer
in the four implementation sites were similar in Dodoma
region of Tanzania, Kenya, and Nigeria, and ranged
between USD 624 and USD 759. In Zanzibar, the cost per

participant was higher mostly due to the small number
of participants which increased the share of fixed cost for
each participant, such as trainer/faculty transportation
fees, daily subsistence allowance (DSA), and accommo-
dation costs (Table 5).

In all implementation sites, the F2F component
accounted for most costs, in a range between 67% and
87% of the total cost. The F2F component of the train-
ing package accounted for 66.7-86.8% of the total costs
to the direct costs in the four sites (Table 6).

In Nigeria and Kenya, the direct cost per participant
of the BL training package were lower than the cost for
delivering a full 5-day F2F training which was estimated
at USD 1,144 per participant in Kenya and USD 909 in
Nigeria, respectively 83% and 35% higher compared to
the BL package. (Table 7).

Qualitative findings
The analysis of the qualitative data generated seven sub
themes on acceptability of the blended learning training
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Table 7 Implementation costs of the 5-day face-to-face training package in Kenya and Nigeria (USD)

Kenya Nigeria
No. of Participants 30 30
Cost for the implementer of the 5-day F2F training package
Resource category Total Cost Total Cost
(Cost per person) (Cost per person)
Staff cost during face-to-face sessions 6,854 (228) 4,585 (153)
Total labor costs 6,854 (228) 4585 (153)
Resource fees and honoraria 1,198 (40) 456 (15)
DSA, accommodation and other allowances 14,046 (468) 13,856 (462)
Transportation fees 2,380 (79) 182 (6)
Printing, stationery costs and other consumables 139 (5) 2,301 (77)
Venues and catering for workshop/conferences 7,469 (249) 4,104 (137)
Overheads and indirect costs (7% of total cost) 2,246 (75) 1,784 (59)
Total for the implementers of the F2F training package 34,333 (1,144) 27,270 (909)

approach including inclusive learning, alternative to
classroom-based learning, blended learning sequence,
educative course content, mixing of health worker cad-
res, mode of delivery and challenges.

Inclusive learning

All participants loved the blended learning approach to
training in ANC-PNC across all the health worker cad-
res in Nigeria, Kenya, and Tanzania. It was a new training
approach with diverse learning methods that caters to a
variety of learners, as highlighted in this extract.

“The blended course was a new and interesting
learning process. Everyone is learning at every part
of that training. Someone who is not good at read-
ing on their own could complement the part in the
zoom session. And those who could not comprehend
the zoom session would complement on the face-to-
face. We appreciate it because we are learning both
on our own and being facilitated face to face. It was
a good experience, and I liked it” Clinical officer 2,
Kenya.

Participants appreciated the three learning parts of the
blended learning course which was inclusive and created
opportunities for all learners to grasp the course content
through self-study and facilitated sessions.

Alternative to classroom-based learning

Participants reflected on their experiences of learning
during the ANC-PNC blended learning course as an eye
opener to other modes of learning.

The blended training is an eye opener that one can
still learn even when not in the class. “I did not have
issues with the network. So, all the lectures I was
able to participate, some of them I would be driv-
ing and listening [audio recordings in self-directed

learning]. It saved my time, and I was able to work.
It is interesting and helpful” Nurse midwife 1,
Nigeria.

The ANC-PNC blended learning course is flexible, time
saving, convenient and causes less disruption to work.

Blended learning sequence

Participants loved the learning sequence of theoretical
concepts/knowledge preceding the face-to-face compo-
nent. The online sessions provided an overview of the
entire course highlighting topics which would be covered
in each of the three parts of the blended learning course.

“This program [training] is very nice because you
come to face-to-face session when you know the con-
tent. Already you have read for yourself at home or
at your workplace and have an idea of what you are
going to do unlike other programs. That’s what was
interesting about the program.” Doctor 1, Kenya.

Providing a course overview enabled the participants to
know what to expect during the self-directed learning,
zoom and face-to face components.

Educative course content

The course content was noted as highly educative,
well-structured, and very helpful in addressing gaps
in ANC-PNC service provision that would contribute
to improving the quality of maternity care in the three
countries.

“I want to really appreciate the organizers of this
program because it was well planned, they really
looked into the problem that we were facing as
nurses and health workers and they tried to find
solutions, like this respectful maternity care” Nurse
midwife 4, Nigeria.
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During the zoom and face-to-face sessions, facilita-
tors reinforced the need for health workers to provide
respectful maternity care for women and families to
improve on uptake of maternity services/health facility
deliveries. Participants reflected on their health prac-
tice considering the knowledge and skills obtained from
the course and mentioned several areas of improvement
such as respectful maternity care, TB screening, docu-
mentation, referral, postnatal care, and mental health
screening.

Target audience/mixing of health worker cadres
Consistent with the team approach to care provision, the
ANC-PNC blended learning course included all health
worker cadre providing ANC-PNC services.

“We also want to appreciate LSTM and the minis-
try [of health] for how they picked the participants
across the cadres like the nurses, clinical officers,
medical officers, which was a perfect one. Often with
ANC (Antenatal Care) and PNC (Postnatal Care), it
has been viewed as a nursing profession, but LSTM
has done well to enlighten the other cadres and have
everybody participating in the management of these
mothers” Nurse 7, Kenya.

Participants were thankful for the unrestricted selec-
tion of learners across the health worker cadres which
reinforced the need for teamwork in ANC-PNC service
provision.

Mode of delivery

Participants reported that the face-to-face sessions were
most popular because they were hands-on to improve
skills, allowed sharing of perspectives/experiences from
different cadres, ensured maximum interaction with
facilitators, and were conducted in an environment with
no distractions that facilitated full concentration during
the training.

“The phase which I understood the most and I got
a lot of things was the face to face. For example,
when I was reading through self-directed method, I
was alone and there is no one to ask, but in face to
face when I fail to understand something I just ask
a teacher because they are present, also through this
method I was practicing and sharing with my col-
leagues” Nurse midwife 9, Dodoma-Tanzania.

The self-directed learning component received mixed
views with some participants suggesting it was worth-
while to engage in self-study at own pace and timing
whilst others missed the interactive experience with
peers and facilitators. Internet challenges and work
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commitments affected virtual learning making it the
least liked component of the ANC-PNC blended learning
course.

Challenges

Poor internet posed a challenge for some participants
joining the facilitated virtual sessions from remote areas
and changes in weather patterns (torrential rain). Inter-
net connectivity issues affected learning during the facili-
tated virtual sessions as participants would drop off from
the Zoom sessions and try to reconnect once internet
connection is restored.

“During the zoom session, we have a change in the
weather and the network starts fluctuating and mis-
behaving. I was lost during some of the lectures...
"Nurse midwife 7, Nigeria.

Similar to internet connectivity issues, some participants
experienced challenges with logging in to the WCEA
platform to access resources during the start of the self-
directed learning. The log in challenges were related to
incorrect passwords and how to navigate through the
resources on the WCEA platform.

“The challenge I found is on the internet [self-
directed learning] because I didn’t know how to log
in or how to search for notes, but I am thankful to a
member of the [WhatsApp] group. We sat together
and she taught me until I understood, when I
returned home, I could study by myself” Nurse mid-
wife 6, Zanzibar-Tanzania.

A WhatsApp group was created for participants in the
three countries for communication purposes and to
resolve challenges in real time. The WhatsApp groups
also served as an interaction space for the participants
to provide peer-to-peer support in completing the self-
directed learning component of the course.

Discussion

The blended learning approach to ANC-PNC in-service
training was found to be acceptable to health care pro-
fessionals, feasible, and cost less to implement com-
pared to the face-to-face approach in the study settings.
Participants liked the blended learning approach for its
flexibility in learning, highly relevant/ educative content,
and link to CPD (Continuous Professional Development)
points. A similar study conducted in Guinea noted that
learners liked the blended learning courses in Primary
Health Care and Management of Sexual and Reproduc-
tive Health Services because of the relevant course con-
tent, suitability to local health system and interactive
sessions [22].
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Findings from this study indicate that the antenatal and
postnatal care blended learning course was successful in
improving the knowledge and skills of healthcare provid-
ers, immediately after the training compared to before.
Participants reported improvements in knowledge on
topics such as, respectful maternity care, referral systems,
integration of HIV, TB, and Malaria services in ANC-
PNC. In addition, participants mentioned the acquisition
of new skills on postnatal IUCD insertion, breastfeeding,
mental health/domestic violence screening. Results from
this study are consistent with other studies reporting on
the effectiveness of blended learning in enhancing knowl-
edge acquisition among health professionals [23-26]. A
study by Ameh et al. 2019 reported that short compe-
tency-based trainings in maternity care led to significant
improvements in health worker competence and changes
in clinical practice [4].

In this study, the blended learning approach to ANC-
PNC in-service training was found to cost less/cheaper
to implement compared to the face-to-face training
approach. For instance, the direct cost per participant of
the BL training package in Kenya was estimated at USD
624 and USD 759 in Nigeria which were lower than the
cost for delivering a full 5-day F2F training approach
estimated at USD 1,144 per participant in Kenya and
USD 909 in Nigeria, respectively 83% and 35% higher
compared to the BL package. This finding is similar to
an evaluation of the Advanced Obstetric Surgical and
Anaesthetic Blended Learning Course in Kenya which
showed that the training costs for a participant on the
blended learning approach was lower, estimated at £207
compared to £438 for the 5-day face-to-face delivery
approach [25]. A study conducted in Ethiopia reported
that blended learning was more cost effective compared
to the conventional training approach with savings aris-
ing from reductions in per diem/DSA and remote follow-
ups using the phone post-training [10].

Strengths of the study

This study provides insights into the implementation of
a blended learning approach to in-service training in low
resource settings. The feasibility study was conducted in
a multi-country and multi-site context which provided
opportunities for learning across the three countries as
well as specific in-country experiences. The mixed meth-
ods study enhanced triangulation of findings and enabled
the capturing of broad perspectives helpful in strengthen-
ing implementation of the BL approach. The self-directed
learning component of the BL training is hosted on the
WCEA platform which is accessible to healthcare pro-
fessionals in over 40 countries in sub-Sahara Africa and
accredited for continuous professional development. The
BL approach was estimated to be cost saving compared
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to the F2F approach. Costing the BL approach increases
the likelihood for adoption by policy makers.

Study limitations

The authors acknowledge some limitations, for exam-
ple, the small sample of 89 participants which may not
be generalizable to other contexts although the partici-
pants were drawn from a varied context and the sample
size is within acceptable size for feasibility studies [14].
Additionally, the statistically significant results should
be interpreted with caution given the small sample size.
Larger studies will be required to confirm these findings.
This study evaluated the difference in costs between the
BL and full F2F training approaches, however, it did not
report on the potential differences in efficacy in reaching
the intended outcomes nor the impact on the quality of
care during offsite trainings. Further research is needed
to understand the impact of BL trainings on quality of
maternity care using the social return on investment
(SROI) methodology which is recommended as a holistic
approach for demonstrating value for money of interven-
tions [23].

Conclusion

The blended learning approach to ANC-PNC in-service
training was found to be acceptable, feasible and cost
less to implement compared to face-to-face training in
study settings. The BL training approach was effective in
improving the knowledge and skills of healthcare provid-
ers who participated in the training. Further studies are
required to evaluate cost effectiveness and health pro-
vider skills of blended learning approach.
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