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Abstract 

Background  In Nigeria, in-service trainings for new family planning (FP) methods have typically been conducted 
using a combination of classroom-based learning, skills labs, and supervised practicums. This mixed-methods study 
evaluated the feasibility, acceptability, provider competency, and costs associated with a hybrid digital and in-person 
training model for the hormonal intrauterine device (IUD).

Methods  The study was conducted in Enugu, Kano, and Oyo states, Nigeria, and enrolled FP providers previously 
trained on non-hormonal IUDs. Participants completed a digital didactic training, an in-person model-based practi-
cum with an Objective Structured Clinical Examination (OSCE), followed by supervised provision of service to clients. 
Provider knowledge gains and clinical competency were assessed and described descriptively. Data on the feasibility, 
acceptability, and scalability of the approach were gathered from participating providers, clinical supervisors, and key 
stakeholders. Training costs were captured using an activity-based approach and used to calculate a cost per provider 
trained. All analyses were descriptive.

Results  Sixty-two providers took the hybrid digital training, of whom 60 (91%) were included in the study (n = 36 
from public sector, n = 15 from private sector, and n = 9 both public/private). The average knowledge score increased 
from 62 to 86% pre- and post-training. Clinical competency was overall very high (mean: 94%), and all providers 
achieved certification. Providers liked that the digital training could be done at the time/place of their choosing 
(84%), was self-paced (79%), and reduced risk of COVID-19 exposure (75%). Clinical supervisors and Ministry of Health 
stakeholders also had positive impressions of the training and its scalability. The hybrid training package cost $316 
per provider trained.

Conclusions  We found that a hybrid digital training approach to hormonal IUD service provision in Nigeria 
was acceptable and feasible. Providers demonstrated increases in knowledge following the training and achieved 
high levels of clinical competency. Both providers and clinical supervisors felt that the digital training content 
was of high quality and an acceptable (sometimes preferable) alternative to classroom-based, in-person training. 
This study provided insights into a hybrid digital training model for a long-acting contraceptive, relevant to scale-up 
in Nigeria and similar settings.
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Background
Globally, over 200 million women in low- and middle-
income countries (LMICs) want to avoid or delay a 
pregnancy but are not using a modern contraceptive 
method [1]. Expanding contraceptive access and choice 
can help address this gap [2]. In 2021, the hormo-
nal intrauterine device (IUD), a long-acting reversible 
contraceptive (LARC), was added for the first time to 
product catalogs for United Nations Population Fund 
(UNFPA) and U.S. Agency for International Develop-
ment (USAID) [3]. Prior to this, the method has not 
been widely available in the public sector in LMICs 
[4]. Following early introduction efforts in pilot set-
tings, several countries in sub-Saharan Africa, includ-
ing Nigeria, are now poised to scale-up the hormonal 
IUD as part of a full contraceptive method mix [5, 6]. 
To scale up the method, family planning (FP) providers 
require training on high-quality counseling, and device 
insertion and removal techniques, all in the context of 
supporting client volunteerism and choice [2].

Traditionally, FP clinical trainings in Nigeria begin 
with a classroom-based, didactic session consisting of 
lecture-style learning, followed by practice with pelvic 
models, which is overseen by trained clinical supervi-
sors. Subsequently, providers complete a practicum 
providing services to clients, with continued support 
and guidance by clinical supervisors. Trainees are certi-
fied to provide FP services after successfully complet-
ing training components up to the nationally defined 
standard. For providers already skilled in LARCs, such 
as the copper IUD and implants, fostering competence 
in the hormonal IUD would typically require 1–2 days 
of classroom instruction and 2–3 days of hands-on 
clinical practice.

However, the in-person components of clinical train-
ings tend to be resource intensive, comprising as much 
as 50% or more of total costs of introduction of new 
contraceptives such as Subcutaneous Depot Medroxy-
progesterone Acetate (DMPA-SC) self-injectable con-
traceptives [7]. In the case of the hormonal IUD in 
Nigeria, in-person training costs were noted to be the 
highest-cost activity in the introduction of the method, 
representing 92% of total service delivery costs [8]. Dig-
ital (or hybrid digital and in-person) training models 
offer an alternative to in-person learning, with poten-
tial benefits of being cost-saving, as well as self-paced 
and completed at a trainee’s convenience. Recognizing 
the potential for digital technologies to increase effi-
ciencies and improve health workforce capacity, the 

High Impact Practices (HIPs) technical advisory group 
has identified digital health as a HIP enhancement [9].

The Nigerian Federal Ministry of Health (MOH), 
donors, implementing partners, practitioners and other 
policy makers in Nigeria have long been interested in 
exploring digital training approaches, and the Coronavi-
rus Disease 2019 (COVID-19) pandemic further fueled 
the interest in use of digital technology [10]. There is 
evidence on the effectiveness of e-learning on improv-
ing health care provider knowledge [11, 12] however, 
limited evidence exists on the effectiveness of e-leaning 
on provider behavior which can be measured using dif-
ferent methods such as through objective standardized 
assessment tools or simulations [13]. In the context of 
scale up of hormonal IUD in Nigeria and the ongo-
ing COVID-19 pandemic, the current study piloted 
an approach in which the didactic portion of FP clini-
cal training was conducted online via a digital platform. 
This study assessed the feasibility, acceptability, and scal-
ability of a hybrid online and in-person training course 
for hormonal IUD insertion and client management for 
LARC-trained FP providers in Enugu, Kano, and Oyo 
states in Nigeria. The findings from this study will be use-
ful for those engaged in the introduction or scale-up of 
new contraceptive methods, or those considering digital 
or hybrid training options, in Nigeria or similar settings.

Methods
This descriptive study employed a mixed-methods 
approach to assess the hybrid hormonal IUD training 
model piloted among providers and clinical supervisors, 
and to estimate the direct costs of the training approach. 
We also examined user experience, and changes in pro-
vider knowledge, and competence. Outcome measures 
included pre- and post-training knowledge and post-
training clinical competency in hormonal IUD service 
provision. We gathered qualitative data on feasibility and 
acceptability of the training model. Lastly, we conducted 
an activity-based costing exercise to assess cost per pro-
vider trained using the hybrid digital training approach.

Hybrid digital training approach
The hybrid training model comprised 3 stages: 1) Digital 
didactic training over a period of two weeks, inclusive of 
a WhatsApp-based support group and one virtual ques-
tion and answer session for all of the trainees (one ses-
sion per state); 2) a one-day, in-person intensive practice 
on models (one per state); and 3) provision of the hormo-
nal IUD to a minimum of three clients at trainee’s own 
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health facility setting, supervised by an external clinical 
supervisor trained by SFH (Fig.  1). After demonstrating 
competency providing hormonal IUD to three clients, 
providers were certified by the Federal MOH as a hormo-
nal IUD provider. More information on the training con-
tent and development can be found in the Supplemental 
Materials. Because providers used their own devices for 
the training, trainees received an airtime credit worth 
N5,000 (~ US$11) sent directly to their phones during the 
digital portion of the training to cover data costs. Train-
ees were initially given two weeks to complete the digital 
training modules, and an additional week was provided 
when several trainees reported that they were not able to 
complete it within two weeks.

Study design
The study was conducted between August-October 2021 
among FP providers working in private and public sector 
health facilities in Enugu, Kano, and Oyo states of Nige-
ria. States were chosen in consultation with the state and 
Federal MOH based on the presence of SFH franchise 
facilities; the presence of public sector health facilities 
able to participate in training; and state MOH’s interest 
in scaling up hormonal IUD. The purposively selected 

sample included both public and private sector health 
care providers (one per participating health facility) pre-
viously trained on the copper IUD.1 In facilities with > 1 
eligible provider, the participating provider was selected 
by the facility manager based on LARC client volume and 
interest.

Study participants
Due to the purposive nature of the participant selection, 
formal sample size calculations were not performed for 
this study, and the final sample size was based on budg-
etary and logistical considerations for the training pilot. 
We aimed to recruit 30 providers per state, divided 
equally between the private and public sectors. Provid-
ers were eligible to participate in the study if they were 
a healthcare provider who had delivered FP services in 
the last year, were previously trained on provision of non-
hormonal IUD, had not already received training on the 
hormonal IUD, and consented to have their anonymized 
training results shared for study purposes. Providers who 

Fig. 1  The Hybrid Training Model With Training and Research Components for hormonal IUD providers in Nigeria

The training model comprised 3 stages: 1) Digital didactic training over a period of two weeks, inclusive of a WhatsApp-based support group 
and one virtual question and answer session for all of the trainees; 2) a one-day, in-person intensive practice on models; and 3) provision 
of the hormonal IUD to a minimum of three clients at trainee’s own health facility setting, supervised by an external clinical supervisor

1  LARC service provision, including IUDs, is currently limited to doc-
tors, nurses, midwives, and Senior Community Health Extension Workers 
(SCHEWs) in Nigeria.
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did not consent to one or more of the research activities 
were still able to enroll in the hybrid training, though 
their data were not shared or analyzed for this research.

A subset of providers was also invited to participate in 
an in-depth interview (IDI) following the training. For 
the IDIs, two private sector and two public sector pro-
viders were selected per state. Health care providers with 
low and high post-training knowledge assessment scores 
were included in each state.

A total of 14 clinical supervisors were involved in the 
hormonal IUD practicums, though only a subset (n = 6) 
were requested to participate in an IDI. We also con-
ducted key informant interviews (KIIs) with selected 
stakeholders at the state and national levels. Key inform-
ants were eligible for the study if they were a repre-
sentative of a state or federal health authority, or an 
implementing partner involved in the design, planning, 
and implementation of the hybrid training, or who would 
be involved in potential further scaling of the training.

Data collection
Study staff attended a one-day training which covered 
research ethics, including informed consent, familiar-
ity with the study tools and protocols, as well as study 
logistics. Following completion of digital informed con-
sent, participant trainees completed an online enroll-
ment survey and a pre-training knowledge assessment. 
The enrollment survey included questions about provider 
demographics, training history (including previous digi-
tal training), and experience providing other long-acting 
reversible contraceptive methods. Upon completion of 
the training modules, participant trainees completed a 
post-training knowledge assessment and exit survey. The 
exit survey included questions about provider experi-
ences with the training, their perceptions of the training 
(including training quality and comparison to previous 
in-person training alternatives), barriers to complet-
ing the digital training components, and suggestions for 
improvement. These assessments were administered 
through the Kaya e-learning platform. Data from con-
senting providers were extracted by data managers from 
the study team from the Kaya database. A study ID was 
assigned before inclusion into the study datasets so that 
scores in the training platform could be linked to other 
study tools. No identifying information was used by the 
study team in the analysis of the data.

Following the online didactic training, each state held 
up to two in-person clinical practicum events, which 
roughly ten of the provider-trainees attended. To assess 
competency for study purposes, at the end of the one-
day clinical practicum, each participant trainee under-
went an Objective Structured Clinical Examination 
(OSCE) in hormonal IUD service provision. In the OSCE 

assessment, participant trainees were observed conduct-
ing counseling for, insertion, and removal of the hormo-
nal IUD using either a standardized patient (counseling) 
or pelvic models (insertion and removal), while being 
graded on their performance on the task by observers 
using a standardized assessment checklist drawn from 
the national tool. OSCE scores were collected directly 
onto a tablet by assessors on the day of the assessment 
and uploaded from the tablets onto a secure server.

Data for the IDIs and KIIs were collected through 
phone-based interviews which were audio recorded and 
transcribed. All interviews were conducted in English. 
Trained interviewers used standardized semi-structured 
interview guides to conduct the interviews. The quanti-
tative and qualitative study instruments were developed 
specifically for this study and can be found under Supple-
mentary materials.

Data analysis
Quantitative
Data were analyzed descriptively using Stata v17. 
Descriptive analyses (means, medians, ranges, and stand-
ard deviations) were calculated for pre-/post-training 
knowledge scores, trainees’ completion of training mod-
ules, and OSCE scores, as well as for demographic data 
(e.g., age, cadre, sector, training, years of experience, etc.) 
collected through the enrollment survey. Quantitative 
data from the exit survey, including provider percep-
tions on the feasibility, acceptability, usability, relevance, 
and quality of the hybrid training,were also analyzed 
descriptively.

Knowledge scores were based on an exam adminis-
tered both before and after the digital training that con-
sisted of 44 multiple-choice and true/false questions. The 
knowledge score was calculated as a percentage of points 
received out of the total points possible on the exam. 
We calculated the mean, median, and range scores for 
the pre- and post-test, the average difference in scores 
between the two exams, and the proportion of providers 
achieving at least a passing score of 80%.

OSCE scores were based on a checklist of 62 items. 
While each item was worth one point, some of the items 
on the checklist were required for a provider to pass. 
OSCE scores were calculated as a percent of the total 
points possible. We calculated the mean, median, and 
range of the scores for each OSCE component (coun-
seling, insertion, and removal) and overall, and the pro-
portion of providers achieving at least a passing score of 
80% with all required items completed correctly.

Qualitative
Transcripts from provider, clinical supervisor, and 
stakeholder interviews were analyzed with Dedoose v8 
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qualitative software (SocioCultural Research Consult-
ants, Los Angeles, CA, USA) using pre-defined themes. 
Themes included feasibility, accessibility, perceived 
quality, and scalability of the digital training. A code-
book was created to define these themes. Two analysts 
(KL, ED) assigned codes to each transcript, and any 
differences between analysts was resolved through dis-
cussion. After coding, analysis was conducted accord-
ing to theme, with key quotes extracted and responses 
tabulated.

Costing
We conducted a retrospective activity-based costing 
exercise to determine the cost per provider trained, 
intended to capture the financial implementation costs 
associated with conducting the training. We did not 
include costs from the perspective of the participant, 
such as participant time or personal expenditure.

We identified three key areas which characterized 
costs of the hybrid digital training: 1) involvement in 
the digital didactic training, 2) involvement in the in-
person practicum, and 3) involvement in supervised 
service provision to clients. For each area, we examined 
labor, travel, meetings, materials, and other direct costs 
as distinct cost categories. To calculate labor costs for 
staff supporting the intervention (including preparing 
for the training, managing the WhatsApp group, and 
providing IT support, and facilitating the in-person 
components), we used a median hourly rate calculated 
based on information from a SFH human resources sal-
ary survey. Travel costs included per diems and travel 
reimbursements (accommodation, meals, and inciden-
tals). Meeting costs included venue rentals, and mate-
rials included IUDs for practice insertion. The Kaya 
platform subscription cost was included in the mate-
rials cost. We disaggregated costs by site by utilizing 
site-specific costs, where available, or by dividing total 
costs by state or number of participants, as appropriate. 
We analyzed these data by generating a total cost per 
site based on these activities and categories, then cost 
per provider trained, using the number of participants 
trained per site.

Research ethics
This study was reviewed and received an exempt research 
determination by FHI 360’s Protection of Human Sub-
jects Committee. The study was reviewed and approved 
by Nigeria’s National Health Research Ethics Committee. 
Participants provided informed consent for their training 
data to be used for research purposes, and separate con-
sent to participate in OSCEs and/or IDIs or KIIs.

Results
Provider characteristics
A total of 62 provider trainees completed the digi-
tal didactic training within three weeks of enrollment 
(Fig. 2). Of these, 60 (91%) consented to have their train-
ing data used for research purposes, and 56 completed 
the self-administered exit interview in the Kaya platform. 
Provider trainees were from Enugu (n = 25), Oyo (n = 21) 
and Kano States (n = 14) (Table 1). Provider trainees aver-
aged 48 years of age, and most were female (93%). Most 
trainees were nurses (50%), midwives (33%), or com-
munity health officers (11%). Most participants were 
employed by private sector health facilities (60%) or in 
both public and private sector health facilities (15%). Pro-
viders generally had a significant amount of clinical expe-
rience, with most (80%) having been in their current role 
for 10 years or more. Prior experience with digital train-
ing was reported by a quarter (25%) of the study sample.

Knowledge scores
The average pre-training knowledge assessment score 
was 62% (n = 55, range: 39–76%) and the average post-
training score was 86% (n = 55; range: 53–100%) (Fig. 3). 
None of the providers achieved the passing score of 80% 
or higher in the pre-training knowledge assessment, 
while 40 (73%) achieved a passing score on the post-
training assessment. On average, providers scored 24 
percentage points higher on the post-test, relative to pre-
test (range: increase of 9–44 points).

Competency following training
All 62 providers consented to their OSCE data being 
used for research purposes. OSCE scores (study proxy 
for competency) were high among all trainees. The aver-
age OSCE score across all three categories (counseling, 
insertion, and removal) was 95% (n = 62; range: 82–100%) 
(Table  2). Scores within categories were similarly high: 
counseling: 95% (range: 81–100%), insertion: 95% 
(76–100%), and removal: 94% (82–100%). Two people 
failed the OSCE on their first attempt, due to missing a 
required step (not overall low scores). If trainees failed in 
one of the OSCE stations, they were allowed to attempt 
the OSCE a second time. All trainees passed upon the 
second attempt.

Feasibility
Most provider trainees took the online course using a 
smartphone (96%), with very few reporting using a lap-
top (4%) or tablet (2%) to complete the training (Table 3). 
Most reported taking the course after working hours 
(76%) and at home (81%). Almost all provider trainees 
(95%) reported experiencing at least one technical chal-
lenge while taking the digital training, primarily related 
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to internet connection problems (75%), bandwidth issues 
or slow connections (32%). Providers also reported log-
in problems (61%) and difficulty navigating the platform 
(29%).

A subset of the providers (n = 12), all the clinical 
supervisors who had supervised the practicum (n = 6), 
and key stakeholders (n = 10) completed IDIs related 
to feasibility, acceptability, and scalability of the digital 
training. Over half of the trainee provider IDI respond-
ents (7/12) reported network issues as one of their 
least liked aspects of the digital training. One provider 
commented,

“In short, I liked almost everything about [the digital 

training]. It was only network problems that at times 
[would] disturb us from enjoying it more." (Public 
sector nurse, Enugu)

Despite these challenges, most providers agreed that 
the hybrid training approach gave them sufficient oppor-
tunities to ask questions, that they got the same under-
standing from a digital training as an in-person training), 
and that they had no difficulties navigating the training 
platform. One provider stated:

“We got a lot of support from our supervisors, and 
we were given enough time to finish the modules. We 
were giving 2 weeks to finish 13 modules, so even if 

Fig. 2  FP providers who participated in different study activity of the hybrid digital training for hormonal IUD in Nigeria

Eighty providers were contacted about the training, 62 of whom registered for the course and completed the training modules. Among those who 
completed the training modules, most completed the pre-knowledge assessment (n = 55), post knowledge assessment (n = 55) and exit survey 
(n = 56). Also, among those who completed the training modules (n = 62), all participated in the model-based practicum, consented to OSCE, 
participated in supervised service provision, and became certified to provide hormonal IUD
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Table 1  Baseline characteristics of sixty family planning providers who were trained on hormonal IUD insertion using a hybrid digital 
approach in Nigeria

Total Enugu Kano Oyo

n = 60 n = 25 n = 14 n = 21

N (%) N (%) N (%) N (%)

Age in years (range) 48.2 (21—65) 48.2 (21- 65) 46.5 (30- 57) 49.2 (33- 60)

Gender
  Male 4 (6.7) 2 (8.0) 1 (7.1) 1 (4.8)

  Female 56 (93.3) 23 (92.0) 13 (92.9) 20 (95.2)

Cadre
  Nurse 30 (50.0) 13 (52.0) 3 (21.4) 14 (66.7)

  Midwife 20 (33.3) 8 (32.0) 8 (57.1) 4 (19.0)

  Community Health Officer 7 (11.7) 3 (12.0) 1 (7.1) 3 (14.3)

  Doctor 3 (5.0) 1 (4.0) 2 (14.3) 0 (0.0)

Sector of employment
  Public 36 (60.0) 15 (60.0) 7 (50.0) 14 (66.7)

  Private 15 (25.0) 6 (24.0) 3 (21.4) 6 (28.6)

  Both Public & Private 9 (15.0) 4 (16.0) 4 (28.6) 1 (4.8)

Years in current position
  5 or less 4 (6.7) 3 (12.0) 1 (7.1) 0 (0.0)

  5–10 8 (13.3) 4 (16.0) 2 (14.3) 2 (9.5)

   > 10 48 (80.0) 18 (72.0) 11 (78.6) 19 (90.5)

Copper IUD insertions in last 6 months
  None 9 (15.3) 4 (16.0) 3 (23.1) 2 (9.5)

  1–10 20 (33.9) 10 (40.0) 3 (23.1) 7 (33.3)

  11–50 22 (37.3) 7 (28.0) 4 (30.8) 11 (52.4)

   > 50 8 (13.6) 4 (16.0) 3 (23.1) 1 (4.8)

Previous digital training experience 15 (25.0) 3 (12.0) 4 (28.6) 8 (38.1)

Fig. 3  Average Pre- and Post-Training Knowledge Assessment Scores by State among family planning providers who were trained on hormonal 
IUD insertion using a hybrid digital approach in Nigeria. Across all states, the average pre-training knowledge assessment score was 62% 
and the average post-training score was 86%. None of the providers achieved the passing score of 80% or higher in the pre-training knowledge 
assessment, while most achieved a passing score on the post-training assessment
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you were to be doing one module per day, you would 
finish it before the deadline.… As for the supervisors, 
they were there. You could call any of them at any 
time and they would attend to you and answer all 
your questions immediately.” (Public sector midwife, 
Kano)

Acceptability
Quantitative exit interview
Of those completing the exit questionnaire (Table 3), 75% 
‘agreed’ or ‘strongly agreed’ that the digital training was 
“just as good as in-person training.” Providers’ most-liked 
aspect of the training was being able to take the training 
at home/place of their choosing (32%), the self-guided/
self-paced timing (19%) and the reduced risk of COVID-
19 exposure (19%). Providers’ least-liked aspects of the 
digital training included challenges navigating the train-
ing platform (20%), inability to network with other pro-
viders (16%) and network/bandwidth issues (16%).

Qualitative IDIs
In addition to the convenience and self-guided nature 
of the digital training, providers in the IDIs cited the 
WhatsApp discussion group as a valuable component 
of the hybrid training. One provider described the ben-
efits of the discussion group, and the group moderator 
(who were study team members and medical doctors) 
in particular, by saying:

“Anytime there’s need for clarification, when we 
raise it on the platform—the WhatsApp group—
they explain, they clarify it. They even make calls. 
They are readily available for us at any time…to 
clarify issues for us.” (Public and private sector 
midwife, Oyo)

Several respondents not only liked the digital train-
ing, but would prefer it over traditional, classroom-
based alternatives. The preference for digital over 

in-person training was explained by one provider 
trainee:

“What I enjoyed most was that I was able to have 
my training at my leisure. You know, any time you 
are free—1 hour, 2 hours—you just log in and start 
doing something. There is nothing disturbing you—
you have your time for it.” (Provider trainee, public 
and private sector employment, Kano)

All key informants interviewed expressed support 
for continuing or expanding the digital training model. 
Reasons included cost savings, potential to expand 
access to FP services, and opportunity to expand 
method choice in Nigeria (Supplemental Materials 2). 
One MOH official noted:

“So, we can…start to prepare for scale-up because 
we are really excited about the digital train-
ing, from the government perspective. As a policy 
maker, too, I am keenly interested in it. It will 
allow me a very rapid traction and invariably will 
also support access to family planning information 
[and] services, as well as enhancing uptake.”

IDI participants had recommendations related to data 
allowances, client follow-up, and incentives. Provider 
trainees and clinical supervisors mentioned the need to 
increase the data allowance for completing the digital 
training, since some provider trainees took longer due 
to network connectivity issues.

Trainer respondents proposed decreasing the time 
interval between the didactic training and the live-client 
practicum, to mitigate issues with knowledge retention 
and trainee performance. Lastly, some key informants 
recommended providing continuing medical education 
(CME) credits or certificates to trainees to incentivize 
participation and further legitimize the training. One key 
informant commented:

“If you look at the human nature, incentives do 
usually give… motivation to the participants… so 

Table 2  Average OSCE Scores by State of family planning providers who were trained on hormonal IUD insertion using a hybrid 
digital approach in Nigeria

Average OSCE scores across three categories (counseling, insertion, and removal) by state (Enugu, Kano, Oyo). The average OSCE scores was high across categories 
(95%) and within categories: counseling: 95% (range: 81–100%), insertion: 95% (76–100%), and removal: 94% (82–100%)

Total Enugu Kano Oyo

(n = 62) (n = 23) (n = 14) (n = 25)

Average (range), % Average (range), % Average (range), % Average (range), %

Counseling station 95 (81–100) 90 (81–100) 98 (94–100) 98 (94–100)

Insertion station 95 (76–100) 90 (76–100) 98 (92–100) 98 (92–100)

Removal station 94 (82–100) 89 (82–100) 97 (91–100) 97 (86–100)

All three stations 95 (82–100) 90 (82–100) 90 (95–100) 90 (91–100)
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Table 3  Provider trainee views of the digital course from exit interview among participants who were trained on hormonal IUD 
insertion using a hybrid digital approach in Nigeria

Total Enugu Kano Oyo

n = 56 n = 23 n = 12 n = 21

N (%) N (%) N (%) N (%)

Device used for traininga

  Smartphone 54 (96.4) 23 (100.0) 11 (91.7) 20 (95.2)

  Laptop 2 (3.6) 1 (4.3) 0 (0.0) 1 (4.8)

  Tablet 1 (1.8) 0 (0.0) 1 (8.3) 0 (0.0)

  Other 1 (1.8) 0 (0.0) 0 (0.0) 1 (4.8)

Main time for training

  Before working hours 3 (5.4) 2 (8.7) 0 (0.0) 1 (4.8)

  During working hours 5 (8.9) 1 (4.3) 1 (8.3) 3 (14.3)

  After working hours 39 (69.6) 15 (65.2) 10 (83.3) 14 (66.7)

  On the weekends 5 (8.9) 2 (8.7) 1 (8.3) 2 (9.5)

  No response 4 (7.1) 3 (13.0) 0 (0.0) 1 (4.8)

Main location for training

  At home 45 (80.4) 2 (8.7) 0 (0.0) 1 (4.8)

  At work 9 (16.1) 1 (4.3) 1 (8.3) 3 (14.3)

  Other 1 (1.8) 15 (65.2) 10 (83.3) 14 (66.7)

  No response 1 (1.8) 2 (8.7) 1 (8.3) 2 (9.5)

Digital training is as good as in-person training

  Strongly disagree 4 (7.1) 2 (9.5) 1 (8.3) 1 (4.8)

  Somewhat disagree 5 (8.9) 2 (9.5) 0 (0.0) 3 (14.3)

  Neutral 4 (7.1) 2 (9.5) 0 (0.0) 1 (4.8)

  Somewhat agree 17 (30.4) 6 (28.6) 5 (41.7) 5 (23.8)

  Strongly agree 25 (44.6) 9 (42.9) 6 (50.0) 10 (47.6)

  No response 1 (1.8) 0 (0.0) 0 (0.0) 1 (4.8)

Most liked aspect of training

  Convenient location 16 (28.6) 6 (26.1) 4 (33.3) 6 (28.6)

  Less risk of COVID-19 exposure 13 (23.2) 6 (26.1) 2 (16.7) 5 (23.8)

  Self-guided/self-paced 11 (19.6) 6 (26.1) 3 (25.0) 2 (9.5)

  Could reference sections again 5 (8.9) 0 (0.0) 1 (8.3) 4 (19.0)

  Flexible schedule 4 (7.1) 1 (4.3) 1 (8.3) 2 (9.5)

  Other 6 (10.7) 3 (13.0) 1 (8.3) 2 (9.5)

  No response 1 (1.8) 1 (4.3) 0 (0.0) 0 (0.0)

Least liked aspect of training

  No immediate feedback/immediate answers for questions 12 (21.4) 6 (26.1) 2 (16.7) 4 (19.0)

  Platform difficult to navigate 11 (19.6) 6 (26.1) 1 (8.3) 4 (19.0)

  Need for internet connection 9 (16.1) 3 (13.0) 1 (8.3) 5 (23.8)

  Fewer professional networking opportunities 8 (14.3) 3 (13.0) 4 (33.3) 1 (4.8)

  Lack of printed materials 6 (10.7) 1 (4.3) 0 (0.0) 5 (23.8)

  Other 4 (7.1) 0 (0.0) 4 (33.3) 0 (0.0)

  None 6 (10.7) 4 (17.4) 0 (0.0) 2 (9.5)

Technical challenges faced during traininga

  Connection problems 40 (71.4) 14 (60.9) 9 (75.0) 17 (81.0)

  Log-in problems 33 (58.9) 16 (69.6) 5 (41.7) 12 (57.1)

  Bandwidth issues/slow connection 18 (32.1) 8 (34.8) 1 (8.3) 9 (42.9)

  Unfamiliar with technology/trouble navigating the platform 16 (28.6) 3 (13.0) 3 (25.0) 10 (47.6)

  Access to internet-enabled device 14 (25.0) 4 (17.4) 3 (25.0) 7 (33.3)

  Training would not load 11 (19.6) 6 (26.1) 0 (0.0) 5 (23.8)

  Training crashed 5 (8.9) 3 (13.0) 0 (0.0) 2 (9.5)

  None of these 3 (5.4) 1 (4.3) 1 (8.3) 1 (4.8)

a Multiple selections allowed
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it’s a good idea. Honestly, it will motivate the par-
ticipants. CME [is a good idea], especially for the 
professional bodies that use that. You see, for doc-
tors, anywhere there is CME, we run there. You need 
CME for your annual registration.” (Key informant, 
Kano state MOH)

According to some of the providers and key inform-
ants, the lack of per diems for digital or hybrid training 
could make the need for non-monetary incentives, such 
as certificates or data bundles, quite important.

“[Incentives play a] very big role, na! There is nobody 
[who] doesn’t want an incentive...Just as I was telling 
you, incentive could be in any form, [not just] mone-
tary incentives. There is nobody that will not want to 
be appreciated so if these providers know that they 
will get something, they will be more committed. …
But when they know that nothing is attached some 
of them can even at a time abandon [the training] 
on the way and say, ‘I am tired of this thing’.” (Key 
informant, Enugu)

Costs
Overall, the cost per provider trained for the hormonal 
IUD hybrid digital training was $316 (131,003 NGN) 
across all study settings (n = 62 providers trained) (Fig. 4). 
The training costs varied slightly by state, with Enugu 
(n = 25) reporting the lowest per provider cost of $286 
(118,667 NGN) compared with $319 (132,351 NGN) in 
Oyo (n = 23) and $364 (150,818 NGN) in Kano (n = 14) 

Costs associated with the digital didactic training compo-
nent were similar across states (range between $40–46). 
There was greater variability in the in-person practicum 
costs (range from $143-$190) and the live client training 
costs (range from $103–128). In these cases, staff time 
and materials were generally consistent across sites, with 
most of the variability attributed to differences in the cost 
of meeting venues and travel within different states.

Discussion
This mixed methods study examined the feasibility, 
acceptability and cost-effectiveness of hybrid digital 
training approach on hormonal IUD in Nigeria for fam-
ily planning providers. The study found that significant 
knowledge gains occurred following the training, from 
an average of 62% at baseline to 86% at endline. Quali-
tative and quantitative findings also indicate high levels 
of acceptability of the hybrid approach from both provid-
ers and stakeholders, who also felt this training approach 
was feasible, scalable, and of high quality. Our costing 
data also suggest that the hybrid approach is likely cost-
saving relative to a fully in-person training alternative.

Digital training approaches for health care provid-
ers are recommended by the HIP Partnership as a High 
Impact Practice enhancement, to complement in-person 
health care provider training [14]. Recent systematic 
reviews from LMICs found that medical and nursing 
students found that digital training tools are acceptable, 
particularly for efficiency and personalizing content [15]; 
that digital learning was as effective as in-person learn-
ing approaches for increasing knowledge [16]; and was 

Fig. 4  Cost of Hormonal IUD Hybrid Digital Training in Enugu, Oyo, and Kano States, in US Dollars

Across all states, the cost per provider trained for the hormonal IUD hybrid digital training was $316. By state, the training costs varied with Enugu 
reporting the lowest cost per provider ($286), followed by Oyo ($319) and Kano ($364). Digital didactic training component costs were similar 
across states and range between $40–46
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associated with increases in health worker motivation, 
self-efficacy, and job satisfaction [17]. Digital training has 
been used to educate providers in Liberia on Ebola virus 
[18], to provide in-service training using online videos on 
child health services on mobile phones in Nigeria [19], 
and to provide FP refresher training on management 
of contraceptive side effects and misconceptions using 
interactive voice response and SMS in Senegal [20]. And 
in China, a mobile phone-based video training improved 
provider’s knowledge and attitudes towards LARCs and 
increased coverage of LARCs among women attending 
post-abortion care services [21]. Hybrid digital/in-person 
training approaches are particularly aligned with in-ser-
vice training on hormonal IUDs, given the overlay of the 
COVID-19 pandemic with hormonal IUD scale up, and 
the need for both didactic training and in-person super-
vised service provision [22].

Scaling effective and efficient digital training inter-
ventions will be dependent on addressing barriers, 
including technical challenges. Confirming previous 
studies [23], our study found technical challenges 
(including low bandwidth, limited network cover-
age, and slow data speeds) to be substantial barriers to 
training completion. Three quarters of the providers 
in our study were inexperienced with digital trainings. 
Our study supported provider trainees by providing a 
WhatsApp forum and a synchronous session to answer 
questions. Design of the platform is also important. 
Previous studies recommend development be driven 
by three key priorities: simplicity, interoperability, and 
adaptability [24]. Simpler systems may be easier to 
scale, and interoperable, open-source platforms may 
provide efficiencies that reduce costs and ultimately 
enable greater impact of the training.

As digital FP training interventions begin to be more 
frequently used, more rigorous research is needed on 
their effect/impact on contraceptive method avail-
ability, provider satisfaction, and quality of patient care 
[25]. Additional research topics of interest may include 
the role of digital or hybrid approaches in supportive 
supervision and clinical supervisor training. Hetero-
geneity across cadres and sectors, knowledge reten-
tion, the use of digital platforms for periodic refresher 
trainings are also highly relevant areas for investigation. 
Ministries of Health may want to integrate use of digi-
tal training into existing in-service training databases 
or tracking systems.

Limited evidence is available related to costs of 
digital health interventions for LARCs [26, 27], and 
for digital trainings more specifically. However, digi-
tal or hybrid digital/in-person health trainings may 
potentially be cost-saving as compared to face-to-face 

training alternatives. In this study, we found that the 
cost to train a provider using the hybrid digital training 
approach was $316. This is considerably lower than the 
cost ($426) per provider trained in an in-person hor-
monal IUD training conducted in Nigeria in 2017 (data 
re-analyzed from Brunie et al., 2020). The training con-
ducted in 2017 utilized a similar model (didactic train-
ing, in-person practicum, and supervised provision of 
services to clients) [8] and differed in that the didactic 
training was done in-person rather than using a digital 
platform. Additional research will be useful to exam-
ine the relative cost-effectiveness of digital or hybrid  
digital/in-person training approaches relative to in-
person alternatives, including understanding differences  
among different cadres of providers as well as providers  
who are previously LARC-trained in comparison to 
those with no LARC training.

There is great potential, and great will, to use digi-
tal and hybrid digital/in-person training approaches to 
improve access to FP in Nigeria. In the FP2030 Commit-
ment of Nigeria, digital training is named as an approach 
to improve access and choice of FP adoption [28]. Inter-
net penetration in Nigeria was at 51%, with over 100 
million users in 2022 [29]. Over 84% of internet traffic 
is currently generated by mobile devices [29]. This syn-
ergy of key stakeholder support and high phone satura-
tion has had noticeable effects: since completion of the 
study, the federal MOH has decided to incorporate the 
hybrid digital training approach into national hormonal  
IUD scale-up in Nigeria (personal communication,  
Dr. Afolabi, 2022) and use of the digital training platform 
is being explored in other contexts [30].

Limitations
This study was relatively small, enrolled health care 
providers who were purposively selected, and included 
only three states in Nigeria, limiting generalizability 
to the study sample. However, the scale of the study 
matches other studies in the literature around hybrid 
digital training approaches, which generally present 
small pilot projects with limited exploration of inter-
vention effectiveness [27]. The health care providers 
trained were experienced in provision of non-hormo-
nal IUD, and digital training approaches may be sig-
nificantly different for providers not experienced in or 
trained on non-hormonal IUD. Additionally, our abil-
ity to draw conclusions about potential cost savings 
is limited by not having a comparison group, and our 
considering only direct training costs. Despite these 
limitations, we feel that the study provides initial evi-
dence for the potential success in application of the 
digital training approach for hormonal IUD in Nigeria.
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Conclusion
As countries expand their FP method mix to provide 
a broader range of contraceptive options, identifying 
feasible, acceptable, and cost-efficient in-service train-
ing approaches for FP providers will be a cornerstone 
of high-quality service provision. The findings from this 
study provide support the potential use of a hybrid dig-
ital and in-person training approach for hormonal IUD 
for LARC-experienced health care providers. We did 
not find any concerns in the use of this approach and 
believe it can be useful in other settings. As the federal 
MOH and other key stakeholders in Nigeria incorpo-
rate digital training into hormonal IUD scale up, future 
research is still needed on the effectiveness of the train-
ing approach at scale, on skills retention, on reduction 
of barriers to use by health care providers, and, impor-
tantly, on the use of hybrid training models among 
LARC-inexperienced providers.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12913-​023-​10211-5.

Additional file 1. Supplemental Materials 1. The hybrid digital train-
ing model consists of a digital didactic training (stage 1), practice on 
models through in-person practicum (stage 2), and practice on live clients 
(stage 3).

Additional file 2. Supplemental Materials 2. Key quotes related to 
themes of feasibility, scalability, and opportunities to improve digital 
health trainings from the prospective of providers, trainers, and other key 
informants in Nigeria.

Acknowledgements
We would like to acknowledge the time and efforts of our study staff, our 
research participants, and the communities where the research was con-
ducted. In particular, we would like to acknowledge the involvement and 
support of the Ministries of Health in Enugu, Kano, and Oyo States, as well as 
the Federal Ministry of Health in Nigeria, without whom the development of 
the hybrid digital training and this research would not have been possible. 
We would also like to thank the trainers and clinical supervisors who provided 
their expertise, insights, and support throughout the training process. Finally, 
we would like to acknowledge the providers who participated in the training 
and research process. We hope that you gained valuable clinical skills even 
as you helped us to learn more about what does (and doesn’t) work when it 
comes to digital provider training.

Authors’ contributions
KML co-designed the study, assisted with data analysis, and wrote the manu-
script. AAN assisted with study design, implementation of the digital training 
and research data collection, and assisted with manuscript writing/editing. ED 
conducted the qualitative data analysis, verified the quantitative data analysis, 
and contributed to manuscript writing/editing. SA conducted the quantitative 
data analysis, produced figures and tables, and assisted with manuscript writ-
ing/editing. EIN assisted with implementation of the digital training, research 
data collection, interpretation of findings and writing/editing of the manu-
script. CO assisted with research data collection and supervision, data analysis 
and interpretation of findings, and contributed to manuscript writing/editing. 
HA contributed to the interpretation of results and manuscript writing and 
editing. KA contributed to study design, interpretation of results, and manu-
script editing. FMO assisted with study design, interpretation of results, and 
manuscript editing. KHR contributed to study design, results interpretation, 
and manuscript writing and editing. KD assisted with study design, design and 

implementation of the digital training, interpretation of results, and manu-
script editing. LL contributed to the design of the costing data collection tools 
and approaches, analysis of costing data, interpretation of costing results, and 
writing/editing the manuscript. JA contributed to the interpretation of results 
and editing of the manuscript. MP co-designed the study, contributed to data 
analysis and results interpretation, and writing/editing the manuscript.

Author’s information
Not applicable.

Funding
This work was co-funded by a grant from the United States Agency for Inter-
national Development (USAID), Research for Scalable Solutions (Cooperative 
Agreement Number: 7200AA19CA00041) and grant from the Bill & Melinda 
Gates Foundation (INV-008333). The contents are the sole responsibility of the 
authors and do not necessarily reflect the views of USAID, the United States 
Government, or the Gates Foundation.

Availability of data and materials
 The de-identified quantitative datasets generated from the study, the quan-
titative/qualitative survey codebooks, consent forms, and tools are publicly 
available on Harvard Dataverse:https://​doi.​org/​10.​7910/​DVN/​4PHEUT. The 
qualitative datasets are not publicly available since they could not be fully 
de-identified.

Declarations

Ethics approval and consent to participate
The National Health Research Ethics Committee of Nigeria (NHREC) and the 
Office of International Research Ethics (OIRE) at FHI 360 granted the necessary 
ethical and regulatory approval for this study. Adults 18 + provided informed 
consent to participate in the study. No adolescents less than 18 years old 
participated in this research. All methods were performed in accordance with 
the relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Population Services International (PSI), Strategy and Insights Department, 
1120 19th, Street NW, Suite 600, Washington, DC 20020, USA. 2 Society 
for Family Health (SFH) Nigeria, RH/FP Division, Abuja, Nigeria. 3 FHI 360, Health 
Services Research Department, Durham, NC, USA. 4 FHI 360, Product Develop-
ment and Introduction Department, Abuja, Nigeria. 5 Nigeria Federal Ministry 
of Health, Reproductive Health Division, Abuja, Nigeria. 6 Evidence for Sustain-
able Human Development Systems in Africa and the Department of Commu-
nity Medicine, College of Medicine, University of Ibadan, Ibadan, Nigeria. 7 PSI, 
Sexual and Reproductive Health Department, Washington, DC, USA. 8 FHI 360, 
Behavioral, Epidemiological, and Clinical Sciences Division, Durham, NC, USA. 
9 FHI 360, Reproductive, Maternal, Newborn, and Child Health Department, 
Durham, NC, USA. 

Received: 26 January 2023   Accepted: 25 October 2023

References
	1.	 Guttmacher Institute. Investing in Sexual and Reproductive Health in 

Low- and Middle-Income Countries. 2020. https://​www.​guttm​acher.​
org/​fact-​sheet/​inves​ting-​sexual-​and-​repro​ducti​ve-​health-​low-​and-​
middle-​income-​count​ries. Accessed 2 Dec 2022.

	2.	 High-Impact Practices in Family Planning. Contraceptive Method Intro-
duction to Expand Choice: A Strategic Planning Guide. 2022. https://​
www.​fphig​himpa​ctpra​ctices.​org/​guides/​contr​acept​ive-​method-​intro​
ducti​on/. Accessed 2 Dec 2022.

https://doi.org/10.1186/s12913-023-10211-5
https://doi.org/10.1186/s12913-023-10211-5
https://doi.org/10.7910/DVN/4PHEUT
https://www.guttmacher.org/fact-sheet/investing-sexual-and-reproductive-health-low-and-middle-income-countries
https://www.guttmacher.org/fact-sheet/investing-sexual-and-reproductive-health-low-and-middle-income-countries
https://www.guttmacher.org/fact-sheet/investing-sexual-and-reproductive-health-low-and-middle-income-countries
https://www.fphighimpactpractices.org/guides/contraceptive-method-introduction/
https://www.fphighimpactpractices.org/guides/contraceptive-method-introduction/
https://www.fphighimpactpractices.org/guides/contraceptive-method-introduction/


Page 13 of 13Little et al. BMC Health Services Research         (2023) 23:1316 	

	3.	 FP2030. Introduction of long-acting family planning method to USAID 
and UNFPA Product Catalogs. 2021. https://​fp2030.​org/​news/​intro​ducti​
on-​long-​acting-​family-​plann​ing-​method-​usaid-​and-​unfpa-​produ​ct-​
catal​ogs. Accessed 2 Dec 2022.

	4.	 Rademacher KH, Sripipatana T, Pfitzer A, Mackay A, Thurston S, Jackson 
A, Menotti E, Traeger H. A Global Learning Agenda for the Levonorg-
estrel Intrauterine System (LNG IUS): Addressing challenges and oppor-
tunities to increase access. Global Health Sci Pract. 2018;6(4):635–43. 
https://​doi.​org/​10.​9745/​GHSP-D-​18-​00383.

	5.	 Brunie A, Stankevitz K, Nwala AA, Nqumayo M, Chen M, Danna K, 
Afolabi K, Rademacher KH. Expanding long-acting contraceptive 
options: a prospective cohort study of the hormonal intrauterine 
device, copper intrauterine device, and implants in Nigeria and Zam-
bia. Lancet Glob Health. 2021;9(10):e1431–41. https://​doi.​org/​10.​1016/​
S2214-​109X(21)​00318-1.

	6.	 Danna K, Jaworski G, Rahaivondrafahitra B, Rasoanirina F, Nwala A, 
Nqumayo M, Smith G, Moon P, Jackson A, Thurston S, et al. Introducing 
the hormonal Intrauterine Device in Madagascar, Nigeria, and Zambia: 
results from a pilot study. Reprod Health. 2022;19(4):1–12. https://​doi.​
org/​10.​1186/​s12978-​021-​01300-x.

	7.	 Bienczycki G. DMPA-SC online training course contents. 2020. https://​
fpopt​ions.​org/​wp-​conte​nt/​uploa​ds/​PATH_​DMPA-​SC_​eLear​ning_​2020.​
pdf. Accessed 16 Mar 2022.

	8.	 Brunie A, Rademacher KH, Nwala AA, Danna K, Saleh M, Afolabi K. 
Provision of the levonorgestrel intrauterine system in Nigeria: Provider 
perspectives and service delivery costs. Gates Open Res. 2020;4(119):1–
20. https://​doi.​org/​10.​12688/​gates​openr​es.​13135.1.

	9.	 High Impact Practices in Family Planning. Digital Health for Systems: 
Strengthening Family Planning Systems Through Time and Resource 
Efficiencies. 2017. https://​www.​fphig​himpa​ctpra​ctices.​org/​briefs/​digit​
al-​health-​syste​ms/. Accessed 1 Sept 2022.

	10.	 Hou L, Mehta SD, Christian E, Joyce B, Lesi O, Anorlu R, Akanmu AS, 
Imade G, Okeke E, Musah J, et al. Impact of the COVID-19 pandemic 
on global health research training and education. Journal of Global 
Health. 2020; 10(2).   https://​doi.​org/​10.​7189/​jogh.​10.​020366.

	11.	 Frehywot S, Vovides Y, Talib Z, Mikhail N, Ross H, Wohltjen H, Bedada S, 
Korhumel K, Koumare AK, Scott J. E-learning in medical education in 
resource constrained low- and middle-income countries. Hum Resour 
Health. 2013;11:1–15. https://​doi.​org/​10.​1186/​1478-​4491-​11-4.

	12.	 Voutilainen A, Saaranen T, Sormunen M. Conventional vs. e-learning 
in nursing education: A systematic review and meta-analysis. Nurse 
Education Today. 2017; 50, 97–103.  https://​doi.​org/​10.​1016/j.​nedt.​2016.​
12.​020.

	13.	 Sinclair PM, Kable A, Levett-Jones T, Booth D. The effectiveness of Inter-
net-based e-learning on clinician behaviour and patient outcomes: A 
systematic review. Int J Nurs Stud. 2016;57:70–81. https://​doi.​org/​10.​
1016/j.​ijnur​stu.​2016.​01.​011.

	14.	 High Impact Practices in Family Planning. Digital Health to Support 
Family Planning Providers. 2020. https://​fphig​himpa​ctpra​ctices.​org/​
briefs/​digit​al-​health-​to-​suppo​rt-​family-​plann​ing-​provi​ders/. Accessed 
24 Jun 2022.

	15.	 Lall P, Rees R, Law GCY, Dunleavy G, Cotič Ž, Car J. Influences on the 
implementation of mobile learning for medical and nursing education: 
qualitative systematic review by the digital health education Collabo-
ration. J Med Internet Res. 2019;21(2): e12895. https://​doi.​org/​10.​2196/​
12895.

	16.	 Dunleavy G, Nikolaou CK, Nifakos S, Atun R, Law GCY, Tudor CL. Mobile 
digital education for health professions: systematic review and meta-
analysis by the digital health education Collaboration. J Med Internet 
Res. 2019;21(2): e12937. https://​doi.​org/​10.​2196/​12937.

	17.	 Agarwal S, Perry HB, Long L-A, Labrique AB. Evidence on feasibility 
and effective use of mHealth strategies by frontline health work-
ers in developing countries: systematic review. Trop Med Int Health. 
2015;20(8):1003–14. https://​doi.​org/​10.​1111/​tmi.​12525.

	18.	 O’Donovan J, Bersin A. Controlling Ebola through mHealth strategies. 
Lancet Glob Health. 2015;3(1): e22. https://​doi.​org/​10.​1016/​S2214-​
109X(14)​70357-2.

	19.	 Hicks JP, Allsop MJ, Akaba GO, Yalma RM, Dirisu O, Okusanya B, Tukur 
J, Okunade K, Akeju D, Ajepe A, et al. Acceptability and potential 
effectiveness of ehealth tools for training primary health workers from 

Nigeria at scale: mixed methods, uncontrolled before-and-after study. 
JMIR Mhealth Uhealth. 2021;9(9): e24182. https://​doi.​org/​10.​2196/​24182.

	20.	 Diedhiou A, Gilroy KE, Cox CM, Duncan L, Koumtingue D, Pacqué-Mar-
golis S, Fort A, Settle D, Bailey R. Successful mLearning Pilot in Senegal: 
delivering family planning refresher training using interactive voice 
response and SMS. Glob Health Sci Pract. 2015;3(2):305–21. https://​doi.​
org/​10.​9745/​GHSP-D-​14-​00220.

	21.	 Xiong W, Li C, Liu X, Gui T, Peng P. The effect of mobile video training 
for healthcare providers on long-acting reversible contraceptive (LARC) 
use among adolescents and young women. J Pediatr Adolesc Gynecol. 
2021;34(5):686–92. https://​doi.​org/​10.​1016/j.​jpag.​2021.​04.​011.

	22.	 Shelton JD, Burke AE. Effective LARC Providers: Moving Beyond Train-
ing (Republication). Glob Health Sci Pract. 2016;4(Supplement 2):S2–4. 
https://​doi.​org/​10.​9745/​GHSP-D-​16-​00258.

	23.	 Olum R, Atulinda L, Kigozi E, Nassozi DR, Mulekwa A, Bongomin F, Kig-
uli S. Medical education and E-Learning During COVID-19 Pandemic: 
Awareness, attitudes, preferences, and barriers among undergraduate 
medicine and nursing students at makerere University. Uganda J Med 
Educ Curric Dev. 2020;7:1–9. https://​doi.​org/​10.​1177/​23821​20520​973212.

	24.	 Labrique AB, Wadhwani C, Williams KA, Lamptey P, Hesp C, Luk R, Aerts 
A. Best practices in scaling digital health in low and middle income 
countries. Glob Health. 2018;14(103):1–8. https://​doi.​org/​10.​1186/​
s12992-​018-​0424-z.

	25.	 Agarwal S, LeFevre AE, Lee J, L’Engle K, Mehl G, Sinha C, Labrique 
A, WHO mHealth Technical Evidence Review Group. Guidelines for 
reporting of health interventions using mobile phones: mobile health 
(mHealth) evidence reporting and assessment (mERA) checklist. BMJ. 
2016; 352, 1–9. https://​doi.​org/​10.​1136/​bmj.​i1174.

	26.	 Aranda-Jan CB, Mohutsiwa-Dibe N, Loukanova S. Systematic review 
on what works, what does not work and why of implementation 
of mobile health (mHealth) projects in Africa. BMC Public Health. 
2014;14(1):1–15. https://​doi.​org/​10.​1186/​1471-​2458-​14-​188.

	27.	 Long L-A, Pariyo G, Kallander K. Digital Technologies for health work-
force development in low- and middle-income countries: a scoping 
review. Glob Health Sci Pract. 2018;6(Supplement 1):S41–8. https://​doi.​
org/​10.​9745/​GHSP-D-​18-​00167.

	28.	 FP2030. FP2030 Nigeria Commitment Form. 2021. https://​fp2030.​
org/​sites/​defau​lt/​files/​Niger​ia_​FP2030_​Commi​tment_​20220​314.​pdf. 
Accessed 2 Dec 2022.

	29.	 Statista. Internet usage in Nigeria - statistics & facts. Statista. 2022. 
https://​www.​stati​sta.​com/​topics/​7199/​inter​net-​usage-​in-​niger​ia/. 
Accessed 17 Jan 2023.

	30.	 Research for Scalable Solutions, Learning about Expanded Access and 
Potential of the LNG-IUS. Digital Training Approaches for Family Plan-
ning Providers: Emerging Evidence and Resources. 2022. https://​20c79​
4f9-​9d77-​46bf-​96ff-​9abe9​8fda9​66.​usrfi​les.​com/​ugd/​20c794_​bb1ee​
27b8a​8d4d9​79bd5​08b24​673f5​9b.​pdf. Accessed 2 Dec 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://fp2030.org/news/introduction-long-acting-family-planning-method-usaid-and-unfpa-product-catalogs
https://fp2030.org/news/introduction-long-acting-family-planning-method-usaid-and-unfpa-product-catalogs
https://fp2030.org/news/introduction-long-acting-family-planning-method-usaid-and-unfpa-product-catalogs
https://doi.org/10.9745/GHSP-D-18-00383
https://doi.org/10.1016/S2214-109X(21)00318-1
https://doi.org/10.1016/S2214-109X(21)00318-1
https://doi.org/10.1186/s12978-021-01300-x
https://doi.org/10.1186/s12978-021-01300-x
https://fpoptions.org/wp-content/uploads/PATH_DMPA-SC_eLearning_2020.pdf
https://fpoptions.org/wp-content/uploads/PATH_DMPA-SC_eLearning_2020.pdf
https://fpoptions.org/wp-content/uploads/PATH_DMPA-SC_eLearning_2020.pdf
https://doi.org/10.12688/gatesopenres.13135.1
https://www.fphighimpactpractices.org/briefs/digital-health-systems/
https://www.fphighimpactpractices.org/briefs/digital-health-systems/
https://doi.org/10.7189/jogh.10.020366
https://doi.org/10.1186/1478-4491-11-4
https://doi.org/10.1016/j.nedt.2016.12.020
https://doi.org/10.1016/j.nedt.2016.12.020
https://doi.org/10.1016/j.ijnurstu.2016.01.011
https://doi.org/10.1016/j.ijnurstu.2016.01.011
https://fphighimpactpractices.org/briefs/digital-health-to-support-family-planning-providers/
https://fphighimpactpractices.org/briefs/digital-health-to-support-family-planning-providers/
https://doi.org/10.2196/12895
https://doi.org/10.2196/12895
https://doi.org/10.2196/12937
https://doi.org/10.1111/tmi.12525
https://doi.org/10.1016/S2214-109X(14)70357-2
https://doi.org/10.1016/S2214-109X(14)70357-2
https://doi.org/10.2196/24182
https://doi.org/10.9745/GHSP-D-14-00220
https://doi.org/10.9745/GHSP-D-14-00220
https://doi.org/10.1016/j.jpag.2021.04.011
https://doi.org/10.9745/GHSP-D-16-00258
https://doi.org/10.1177/2382120520973212
https://doi.org/10.1186/s12992-018-0424-z
https://doi.org/10.1186/s12992-018-0424-z
https://doi.org/10.1136/bmj.i1174
https://doi.org/10.1186/1471-2458-14-188
https://doi.org/10.9745/GHSP-D-18-00167
https://doi.org/10.9745/GHSP-D-18-00167
https://fp2030.org/sites/default/files/Nigeria_FP2030_Commitment_20220314.pdf
https://fp2030.org/sites/default/files/Nigeria_FP2030_Commitment_20220314.pdf
https://www.statista.com/topics/7199/internet-usage-in-nigeria/
https://20c794f9-9d77-46bf-96ff-9abe98fda966.usrfiles.com/ugd/20c794_bb1ee27b8a8d4d979bd508b24673f59b.pdf
https://20c794f9-9d77-46bf-96ff-9abe98fda966.usrfiles.com/ugd/20c794_bb1ee27b8a8d4d979bd508b24673f59b.pdf
https://20c794f9-9d77-46bf-96ff-9abe98fda966.usrfiles.com/ugd/20c794_bb1ee27b8a8d4d979bd508b24673f59b.pdf

	Use of a hybrid digital training approach for hormonal IUD providers in Nigeria: results from a mixed method study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Hybrid digital training approach
	Study design
	Study participants
	Data collection
	Data analysis
	Quantitative
	Qualitative
	Costing

	Research ethics

	Results
	Provider characteristics
	Knowledge scores
	Competency following training
	Feasibility
	Acceptability
	Quantitative exit interview
	Qualitative IDIs

	Costs

	Discussion
	Limitations

	Conclusion
	Anchor 30
	Acknowledgements
	References


