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Abstract
Background

Delivery of quality reproductive health services has been documented to depend on the availability of healthcare workers
who are adequately supported with appropriate training. However, unmet training needs among healthcare workers in
reproductive, maternal, and newborn health (RMNH) in low-income countries remain disproportionately high. This study
investigated the effectiveness of trainings with onsite clinical mentorship towards perceived importance and performance in
RMNH among healthcare workers in Mwanza Region of Tanzania.

Methods

The study used a quasi-experimental design using single group pre-and post-intervention evaluation strategy. The training
needs of healthcare workers from the selected health facilities were assessed, skills gaps identi�ed and ranked according to
priority. Training courses that addressed skills gaps were developed and delivered with adaptations of the national
guidelines followed by onsite clinical mentorship for one year. The baseline and endline survey were conducted at 3 years
interval to assess change in HCWs on their perceived importance and performance on different aspects of RMNH care.
Independent samples t-tests were used to compare differences in perceived performance in selected training areas between
baseline and endline. Signi�cance was set at p < 0.05.

Results

TNA was administered to 152 and 216 healthcare workers at baseline and endline respectively. In total, 141 (65%) of the 216
end line survey participants had received at least one IMPACT project training course and at least three mentorship visits.
Participants were matched on their age and duration in RMNH services, but differed in age and duration of employment.
Comparison between baseline and endline by using the training needs analysis questionnaire scores showed statistically
signi�cant positive changes (p ≤ .05) in most training needs analysis items, except for some items including those related to
research capacity and provision of health education for cancer.

Conclusions

The �ndings revealed that the training and onsite clinical mentorship program that address the actual needs of healthcare
workers to have signi�cant positive changes in perceived performance in a wide range of RMNH services. However, further
studies with rigorous designs are warranted to evaluate the long-term effect of such training programs on RMNH outcomes.

Plain Language Summary
Reproductive maternal and newborn health (RMNH) in low- and middle-income countries continue to face 
critical challenges. Trained healthcare workers especially using a combined approach (training followed 
by immediate clinical mentorship) in RMNH have been documented as an essential strategy to reduce 
maternal and neonatal mortality in low-and middle-income countries closer to those in high-income 
countries. This study investigate the effectiveness of a tailored CPD trainings that were complemented by 
clinical mentorship among healthcare workers in Mwanza Region. Participants in the end line survey were 
the same as those in the baseline survey or other participants from the same health facility. The before and 
after survey included 152 and 216 participants (post-intervention: training courses and mentorship), 
respectively. Participants in the end line survey were the same as those in the baseline survey or other 
participants from the same health facility. Comparing between before and after the intervention the 
perceived performance was found with significant positive changes in multiple tasks. Participants were 
matched on their age and duration in RMNH, but differed in age and duration of employment
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Introduction
Reproductive maternal and newborn health (RMNH) in low- and middle-income countries continue to face critical challenges.
A large body of literature suggest that maternal mortality in low- and some middle-income countries is 50- to 100-fold higher
than in high-income countries (Alkema et al., 2016; Goldenberg, McClure, & Saleem, 2018). In support, some literature
indicate that maternal mortality ratio (MMR) is low in high-income countries at 1 per 5600 live births, whereas that in low-
income and middle countries remains substantially high at 1 per 30 live births (Clark, 2015; Fernandes, Nunes, Prudencio, &
Mamede, 2015; Semali, Tengia-Kessy, Mmbaga, & Leyna, 2015; Vogel et al., 2015). Relatedly, neonatal mortality in low- and
middle-income countries is also around 10-fold higher than in high-income countries (Mariani et al., 2017). Amidst these
worrying statistics, skilled birth attendants have been documented as essential to reduce maternal and neonatal mortality in
low-and middle-income countries to rates closer to those in high-income countries (Mariani, 2017). Clinical mentorship
which is a system of practical training and consultation to foster continuous profession development has been
recommended by WHO to be integrated with and immediately following initial training for yielding high-quality clinical care
outcomes (WHO, 2005). However, the effect of such a combined approach on RMNH healthcare workers’ performance
remains unknown. This calls for evaluation of the impact of clinical mentorship as an integral component of the training
among healthcare workers in RMNH services in low- and middle-income countries. Thus, this study, evaluated the
effectiveness of CPD training supplemented by onsite mentorship program on the perceived importance and performance in
speci�c areas of RMNH service provision as identi�ed using a Training needs analysis (TNA) tool.

Low- and middle-income countries continue to face critical shortages of human resource for health especially skilled birth
attendants. Tanzania for example, is experiencing a notable shortage of skilled birth attendants (Shimamoto & Gipson,
2015). The available data in Tanzania indicate an average shortage of 56% of skilled workforce with private sector being
disproportionally affected (United Republic of Tanzania (URT), 2013). Moreover, a systematic review has indicated that the
absence of skilled obstetric providers to be associated with maternal mortality of 1% of all deliveries (Vieira et al., 2012). As
a remedial strategy, the WHO has recommended the use of skilled birth attendants that are supplied with the necessary
requirements including capacity building for provision of their services (WHO, 2004). However, the unmet training needs for
RNMH among healthcare workers in low- and middle-income countries remains disproportionately high. The persistently
high skills gaps among healthcare workers continues to be cited as major factors associated with pregnancy outcomes and
high maternal and antenatal mortality (Goldenberg et al., 2018). Nevertheless, Continuous professional development (CPD)
programs have been reported to enhance healthcare workers’ knowledge and skills and improve the quality of healthcare,
thereby contributing to reducing maternal and newborn mortality (Frenk et al., 2010; Ona et al., 2019). Moreover, effective
mentorship have been reported to contribute to the improvement of certain quality of health care outcomes (Schwerdtle,
Morphet, & Hall, 2017). Therefore, effective training programs with clinical mentorship might have potentials to improve the
knowledge and skills of healthcare workers to meet needs in health service delivery.

Although CPD courses delivered has been found to improve the competencies of healthcare workers (Alnazly, 2018;
Cavicchiolo et al., 2018; Lutenbacher, Elkins, Dietrich, & Riggs, 2018). Tanzania currently has no documented formal program
that respond to training needs identi�ed by healthcare workers themselves. Likewise, few of the training programs
conducted to address healthcare workers skills gaps were delivered without inclusion of mentorship component to synergize
the knowledge and skills gained by healthcare workers. Unfortunately, adopting and implementing international standards
and guidelines in some in low- and middle-income settings such as Tanzania may be di�cult because of limited human
resources, limited funding, cultural factors, irrelevance, limited attainability, and geographic challenges (Maaloe et al., 2019).
The training that is complemented by mentorship program has been found to be effective in improving healthcare workers
skills (Jayanna, 2016; Schwerdtle, 2017).

It is within this background, the present study aimed to investigate the effectiveness of a tailored CPD training for healthcare
workers on the perceived performance in RMNH care in Mwanza Region. The �ndings derived from a large-scale project on
RMNH which included a training component followed by clinical mentorship of healthcare workers. The details of the project
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Improving Access to Reproductive, Maternal and Newborn Health in Mwanza, Tanzania (IMPACT)-have been described
elsewhere (Orwa, 2019). Brie�y, as part of IMPACT project, participants’ training needs were evaluated before
commencement of interventions by using the Training needs analysis questionnaire (TNA). Then, local and international
RMNH guidelines were examined and contents adapted to develop training packages and subsequent clinical mentorship
sessions. The training program focused on the gaps identi�ed during training needs assessment, including basic and
comprehensive obstetric and neonatal care, family planning, respectful maternity care, gender sensitivity, and use of local
research evidence. We hypothesized that the training program would lead to increased perceived performance in relation to
the targeted training areas among healthcare workers. The �ndings of this study offers insights on the design of effective
trainings that is supplemented by the onsite clinical mentorship for improving RMNH service delivery in low resource
settings.

Materials And Methods

Setting
Details of the study setting have been reported elsewhere (Orwa et al., 2019). Brie�y, the study was conducted in Mwanza
Region, which is located in the northern part of Tanzania. The region is part of the Lake Zone, where the MMR was 453
deaths per 100,000 live births and the under-�ve mortality ratio was 88 deaths per 1,000 live births in the 10-year period
preceding the 2015/16 Tanzania Demographic and Health Survey (TDHS, 2016)., Mwanza Region is one of �ve regions in
Tanzania prioritized by the Tanzanian Government because of its poor RMNH indicators (TDHS, 2016). Understanding the
training needs of healthcare workers in Mwanza Region formed an important entry point for IMPACT project) in seeking to
increase their contribution toward improving RMNH indicators.

Study Population
All healthcare workers responsible for RMNH service provision that were present in the selected facilities at the time of the
survey were eligible to participate. The speci�c inclusion and exclusion criteria were as follows.

Inclusion criteria

1. All healthcare workers aged 18 years and above.
2. Healthcare workers who could understand and communicate in the Kiswahili or English languages.
3. Healthcare workers who were working in RMNH.
4. Healthcare workers who were willing to provide informed consent and participate in this study.

Exclusion criteria

1. Healthcare workers who were found in RMNH but who did not usually work in such a unit.
2. Healthcare workers that were unable to answer questions because of physical or mental impediments.
3. Healthcare workers that were not willing to participate.

Study design
This was a quasi-experimental design using single group pre-and post-test evaluation strategy. Whereby healthcare workers
from RMNH at the sampled health facilities were assessed on their training needs at baseline. The choice of this design is
because it has been widely used in healthcare settings previously (Agrawal et al., 2021; Alnazly, 2018; Neil-Sztramko, Coletta,
Dobbins, & Marr, 2020). Tailored training based on the identi�ed and prioritized needs was implemented through a series of
short courses. These courses were followed by a mentorship program that aimed at synergizing and complementing the
knowledge and skills gained through the training courses. A similar approach was used in the mentorship program where
mentees identi�ed gaps in clinical skills that would guide the agenda for each mentorship visit. These courses were
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delivered at 36 health facilities in Mwanza Region. Three years after the training and a year mentorship program, the same
health facilities were sampled and the healthcare workers in RMNH in these health facilities were recruited for a post-test
survey. Figure 1 presents the �ow of the study.

Intervention (Training Program)
The training needs analysis was conducted at baseline to identify areas where capacity building was needed. After the
baseline survey, the identi�ed training needs were prioritized based on participants’ responses and validated with regional
database and current evidence in literature. Short courses to address these areas were developed, some of which were
adapted from national or international guidelines, as noted above. The topics covered by the short courses are outlined in
Table 1 below. The course delivery included a combination of face-to-face sessions, simulation, and practical sessions in
clinical environment under supervision of accredited trainers. The trainees were drawn from the participating health facilities
in Mwanza Region and received more than one short course. Moreover, the short courses were followed by clinical
mentorship in real-life clinical settings. The mentorships design involved experienced medical specialists and
nurses/midwives with over 15 years of RMNH experience serving a master mentors to local mentors (nurses & midwives and
clinicians) who conducted mentorship visits at least once monthly to support trained healthcare providers in their healthcare
facilities. A public health specialist (KI) with over 10 years of clinical experience in the same setting provided technical
oversight and coordination of the mentorship intervention. Local mentors were identi�ed from a list of trained healthcare
workers based on their competencies, commitment, and availability for the mentorship program. The combine approach
(training and onsite mentorship) has been implemented by several other studies and found to improve performance in
clinical settings (Lutenbacher et al., 2018; Oikarainen et al., 2018; Tuomikoski, Ruotsalainen, Mikkonen, Miettunen, &
Kaariainen, 2018; VanderKaay, Letts, Jung, & Moll, 2019).
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Table 1
List of short courses conducted by the IMPACT project in Mwanza Region

  Short courses Number of trainees

1. Infection prevention and control 80

2. Standards-Based Management and Recognition 80

3. Health Management Information System 90

4. Referral 80

5. Health system management 114

6. Basic emergency obstetric and newborn care 104

7. Trainer of Trainers or comprehensive emergency obstetric and newborn care 30

8. Adolescent Sexual Reproduction Health 80

9. Respectful maternity care and gender responsive RMNCAH 80

10. Post abortion care 80

11. Focused antenatal care 80

12. Comprehensive emergency obstetric and newborn care 80

13. Family planning 80

14. Research methods for clinicians 40

15. Postnatal care 80

16. Clinical mentorship program  

Data Collection Tool
A training needs assessment (TNA) questionnaire was developed for RMNH providers at the primary (dispensary and health
center) and secondary (health center and district and designated district hospital) levels. The tool was adapted from the
Hennessy-Hicks TNA instrument (Hicks & Hennessy, 1997; Hicks, Hennessy, & Barwell, 1996), which has been
psychometrically tested for reliability and validity and adopted by the WHO (Hicks & Hennessy, 1997). Several other TNA
questionnaires were considered, including the Professional Nurse Self-Assessment Scale of Clinical Core Competencies
(Wangensteen et al., 2018), Addiction Medicine Training Need Assessment Scale (Pinxten et al., 2019), and Community
Competence-based Questionnaire (Shewade, Jeyashree, Kalaiselvi, Palanivel, & Panigrahi, 2016). However, the Hennessy-
Hicks TNA questionnaire was selected because it was speci�cally developed to evaluate training requirements of healthcare
professionals and facilitate the subsequent use of the �ndings for prioritizing and meeting local training needs (Hicks &
Hennessy, 1997). The questionnaire measures a range of skills including clinical, managerial, administrative, and research
audit activities.

Data Collection Procedure

Baseline data collection took place in August 2017 and endline data were collected from September to October, 2020. The
team of two researchers and four research assistants collected the data. During data collection, the person in-charge of the
selected facility identi�ed RMNH personnel. The participants were those healthcare workers providing RMNH services and
present at the time of the survey. The questionnaires were only given to these selected participants for completion.
Participants were requested to assess their own performance on speci�c RMNH services/activities through a self-
administered, con�dential, paper-based questionnaire. Each questionnaire item was rated on a seven-point Likert scale.
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Participants were also asked to identify areas in which they most wanted to receive additional training and note the trainings
that they had most recently completed. Research assistants were available to answer questions and clarify elements of the
questionnaire as needed. Returned questionnaires were checked for completeness and accuracy before the research team
left each health facility.

Data Analysis
SPSS version 25.0 was used for data entry and statistical analyses. Data from the questionnaires were reviewed to identify
consistencies and differences, and then coded and quanti�ed. The data were then manually entered into a password-
protected database via an entry screen that performed validation checks for accuracy. Missing data were excluded from
analysis. We evaluated the normality of the TNA questionnaire score distribution using the Shapiro-Wilk test for perceived
importance and performance at baseline and end line. The Shapiro-Wilk test con�rmed the variable scores followed a
normal distribution (p > 0.05). The difference in participants’ characteristics between the two groups were tested with
independent sample t-tests and Pearson’s chi-square tests. Although the end line participants were drawn from the same
health facilities as those at baseline, some participants in the end line survey were likely to be new to the study. Therefore,
the most appropriate way to calculate the differences in perceived importance and performance between the baseline and
endline surveys was an independent samples t-test. The independent samples t-test was also used to compare difference
between perceived importance and performance and across the groups (baseline and end line). Signi�cance was set at a
95% con�dence interval with p < 0.05.

Ethical Considerations
Ethical Approval to conduct this study was obtained from the National Institute for Medical Research in Tanzania
(Registration Certi�cate: NIMR/HQR/R.8a/Vol.IX/2517) after review by the Aga Khan University Institutional Review Board in
Tanzania. Permission to conduct this study obtained from the Mwanza Regional Administrative Secretary. All participants
provided oral and written informed consent after receiving an explanation of the bene�ts, potential harm, duration of the
questionnaire, and their right to refuse or withdraw from the study at any point.

Results

Participants
The baseline and endline survey included 152 and 216 participants (post-intervention: training courses and mentorship),
respectively. Participants in the end line survey were the same as those in the baseline survey or other participants from the
same health facility. In total, 141 (65%) of the 216 end line survey participants had received at least one IMPACT project
training course. Participants were matched on their age and duration in RMNH, but differed in age and duration of
employment (Table 2).
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Table 2
Comparison of participants’ sociodemographic characteristics between the baseline and end line surveys

Variables Baseline (n = 152) End line (n = 216) Equality of means (t-test)

Mean Std.
deviation

Mean Std.
deviation

t/χ2 Df p-
value

Mean
Difference

95% CI

Age 38.77 10.90 36.88 9.23 1.773 358 .077 1.888 −0.206 3.983

Duration in
employment

13.59 11.72 11.23   2.158 359 .032 2.357 0.209 4.504

Duration in
reproductive
child health
service

7.90 9.03 8.61 8.93 −0.607 249 .545 −0.705 −2.992 1.583

Sex (M/F) 25/127   59/157   5.98 1 0.014      

Received
IMPACT
training

-   141/216
(65.0%)

             

CI, Con�dence Interval.

Comparison of health facility characteristics showed that the facilities were comparable in terms of type and the kind of
support they received (government or private/faith based) (Table 3).

Table 3
Comparison of health facility information

Variable Baseline

(n = 152)

End line (n = 216) Statistical tests

χ2 df p-value

Level of health facility          

Dispensary 29 54 2.208 2 .331

Health center 53 76

Hospital 70 86      

Type of support          

Government 136 186 0.922 1 .337

Faith-based 16 30

Comparisons of perceived importance in the baseline and end line surveys showed that most TNA items had statistically
signi�cant differences, except for “Providing education and counselling around voluntary counselling and testing (VCT) for
HIV/AIDS,” “Competently managing severe intra- and postpartum hemorrhage,” “Providing care and education for cervical
cancer screening and treatment,” “Statistically analyzing your own data and using health facility data to understand local
health challenges and inform service delivery,” “Identifying research needs and designing locally relevant research,”
“Accessing research resources (e.g., time, money, information, equipment), and “Actively in�uencing evidence-based service
provision” (Table 4).
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Table 4
Comparison between baseline and endline scores for perceived importance of training needs

Training needs assessment items Baseline End line

Mean

Statistical test

  Mean Std.
deviation

Mean Std.
deviation

T df p-
value

1. Understanding gender equality issues relating to
reproductive, maternal, child, and adolescent
health

5.93 0.720 6.18 0.928 −2.764 366 .006

2. Delivering gender sensitive reproductive,
maternal, child, and adolescent health services
(e.g., providing privacy for consultations, gender
sensitive counselling approaches, involvement of
men)

5.88 0.712 6.27 0.802 −4.887 363 .000

3. Providing client/patient friendly reproductive,
maternal, child, and adolescent health services

5.91 0.848 6.40 0.767 −5.727 363 .000

4. Understanding and using maternal, newborn
and child health (MNCH) score cards (WHO)

5.82 1.189 6.27 0.957 −3.949 364 .000

5. Providing focused antenatal care (FANC)
according to WHO guidelines

6.11 0.676 6.42 0.791 −3.860 366 .000

6. Offering malaria diagnosis with rapid
diagnostic testing (RDT)

6.03 0.809 6.50 0.876 −5.187 364 .000

7. Providing malaria treatment in pregnancy 6.21 0.887 6.67 0.710 −5.453 361 .000

8. Providing education and counselling around
voluntary counselling and testing (VCT) for
HIV/AIDS

6.23 0.676 6.34 0.996 −1.175 365 .241

9. Providing education, counselling and support
around HIV/AIDS prevention, care, and
management for adolescents

5.86 1.161 6.43 0.857 −5.430 363 .000

10. Competently managing uncomplicated
deliveries

6.01 1.129 6.45 0.835 −4.213 363 .000

11. Competently utilizing the partograph for every
woman in labor

6.23 0.896 6.51 0.839 −3.122 362 .002

12. Competently providing basic emergency
obstetric and newborn care (BEmONC)

6.13 1.118 6.42 0.909 −2.709 363 .007

13. Competently providing comprehensive
emergency obstetric and newborn care (CEmONC)

5.79 1.593 6.43 0.956 −4.456 322 .000

14. Competently managing severe intra- and
postpartum hemorrhage

6.21 0.989 6.39 0.876 −1.875 362 .062

15. Responding effectively to women suffering
from severe pre-eclampsia and eclampsia

6.23 0.946 6.50 0.848 −2.934 364 .004

16. Effectively resuscitating newborns using the
newborn bag and mask (HBB-Helping Babies
Breathe)

6.21 0.997 6.52 0.869 −3.062 362 .002

17. Identifying dangerous signs and complications
in childbirth and effectively managing maternal
and newborn referral for further investigations or
treatment

6.19 1.021 6.52 0.766 −3.537 365 .000
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Training needs assessment items Baseline End line

Mean

Statistical test

18. Providing education and counselling on
prevention of mother to child transmission of HIV
(PMTCT)

6.38 0.649 6.60 0.695 −3.168 366 .002

19. Effectively managing PMTCT treatment of HIV
positive pregnant women, mothers, and infants

6.29 .925 6.54 0.767 −2.795 364 .005

20. Providing education, counselling and support
to mothers in early initiation of breastfeeding
(within one hour of delivery) and exclusive
breastfeeding for 6 months

6.34 0.672 6.60 0.709 −3.507 365 .001

21. Implementing the maternal infant and young
child nutrition (MIYCN) program

6.00 0.891 6.20 0.928 −2.021 357 .044

22. Offering the Tanzania expanded program for
immunization (EPI)

6.11 1.074 6.33 0.951 −2.035 361 .043

23. Understanding vaccine management and
logistics (cold chain maintenance)

6.00 1.013 6.29 1.021 −2.688 359 .008

24. Being pro�cient on injection safety and
infectious waste management

6.34 0.630 6.55 0.753 −2.857 365 .005

25. Providing family planning services to women
and men in a union

5.99 .924 6.35 0.907 −3.647 363 .000

26. Providing family planning services to
unmarried/single women and men

5.82 1.062 6.23 0.992 −3.752 364 .000

27. Providing information, education, counselling,
or family planning services to adolescents

5.84 1.101 6.31 0.887 −4.543 364 .000

28. Providing care and education for cervical
cancer screening and treatment

5.92 1.205 6.55 7.062 −1.082 326 .280

29. Feeling con�dent in providing surgical care
(including caesarean section)

4.83 2.156 7.26 10.094 −2.636 212 .009

30. Feeling con�dent in providing anesthetic care 4.75 2.227 7.37 11.660 −2.503 196 .013

31. Identifying cases of sexual- and gender-based
violence and knowing how to make appropriate
referrals

5.81 1.234 6.08 1.148 −2.082 350 .038

32. Providing counselling, care and support for
women who are subject to gender-based violence

5.83 1.214 6.22 0.982 −3.410 361 .001

33. Planning and organizing an individual patient’s
care

5.79 1.233 6.38 0.817 −5.548 362 .000

34. Evaluating patients’ psychological and social
needs

5.72 1.315 6.26 0.963 −4.556 360 .000

35. Implementing effective infection control
strategies

6.03 1.070 6.49 0.783 −4.691 366 .000

36. Implementing effective disease surveillance
and reporting

5.84 1.252 6.16 1.051 −2.617 354 .009

37. Organizing your own time effectively 6.09 1.035 6.51 0.842 −4.338 365 .000

38. Personally coping with change in the health
service delivery

6.21 0.637 6.43 0.875 −2.657 363 .008
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Training needs assessment items Baseline End line

Mean

Statistical test

39. Working as a member of a team 6.28 0.723 6.67 0.735 −4.968 366 .000

40. Assuming a leadership role 5.60 1.276 6.39 0.890 −6.927 363 .000

41. Developing leadership skills 5.63 1.228 6.40 0.879 −7.005 365 .000

42. Mentoring and guiding other staff 6.09 0.813 6.41 0.847 −3.649 366 .000

43. Supervision and management of community
health workers

6.00 0.931 6.30 0.850 −3.151 357 .002

44. Training of community health workers 5.96 1.019 6.19 1.013 −2.050 347 .041

45. Undertaking effective data reporting and
monitoring of service delivery

6.17 0.870 6.37 0.858 −2.130 361 .034

46. Statistically analyzing your own data and
using health facility data to understand local
health challenges and inform service delivery

6.21 0.843 6.27 0.850 −0.679 359 .498

47. Identifying research needs and designing
locally relevant research

5.82 1.092 5.97 1.077 −1.252 334 .212

48. Accessing research resources (e.g., time,
money, Information, equipment)

5.78 1.269 6.03 1.093 −1.896 336 .059

49. Actively in�uencing evidence-based services
provision

6.00 0.879 6.08 1.100 −0.734 349 .463

Findings from the TNA questionnaire on performance revealed that there was a statistically signi�cant difference in most
items following the intervention (short training courses and mentorship) from baseline to endline. However, there was still a
gap in some items including: “Being pro�cient in injection safety and infectious waste management,” “Providing care and
education for cervical cancer screening and treatment,” “Identifying research needs and designing locally relevant research”,
“Accessing research resources (e.g., time, money, information, equipment),” and “Actively in�uencing evidence-based service
provision” (Fig. 2).

Evaluation of the perceived importance and performance �ndings showed that in most items, perceived importance and
performance at endline were statistically signi�cantly higher than at baseline. This indicated that the IMPACT project
training CPD program and onsite mentorship had a major impact on RMNH services in the study region. The details are
provided in Fig. 3.

Discussion
This study aimed to evaluate the effectiveness of training CPD training supplemented by onsite mentorship program on the
perceived importance and performance in speci�c areas of RMNH service provision as identi�ed using a TNA tool. The
purpose was to offer insights that could inform the design of effective trainings for improving RMNH service delivery in low
resource settings.

This study demonstrated a statistically signi�cant positive changes among RMNH healthcare workers following the
intervention (training and mentoring).There was a signi�cant improvement in perceived importance and performance in
provision of RMNH services, leadership skills, and some research skills. In addition, some items were not statistically
signi�cant in terms of perceived importance (e.g., “Providing education and counselling around voluntary counselling and
testing for HIV/AIDS,” “Competently managing severe intra- and postpartum hemorrhage,” and “Accessing research
resources and in�uencing evidence-based service provision”) but showed a signi�cant change in performance. Despite this
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few items, overall, the �ndings indicate that the training and mentorship skills are of critical important in improving
healthcare workers’ performance in RNMH. These �ndings mirror the current scholarly discussion on RMNH. Research
evidence continue to show that healthcare providers improved their performance in obstetric care, including conducting
surgical procedures, when they received the correct training and support (Ellard et al., 2014; Wilhelm, Mothes, Chiwewe,
Mwatibu, & Kahler, 2012; Wilson et al., 2011). Low- and middle-income countries, particularly Sub-Saharan African countries,
are facing a crisis in available human resources for health, including insu�cient providers of RMNH services. The literature
suggests that evidence-based deployment and training policies have potential to improve service provision in low-resource
settings, including healthcare settings in rural Africa (Murphy et al., 2014). Moreover, a previous study indicated that
combined exposure to certain procedures in reproductive health has a cumulative positive impact on intention to provide
such services in the future (Romero, Maldonado, Fuentes, & Prine, 2015). Therefore, the combined training approach
(reproductive and newborn care, leadership, and research skills) implemented in this study has been con�rmed to be
effective for improving perceived importance and performance in RMNH training.

Good leadership skills are essential for optimal RMNH team performance (Block, Dehlendorf, Biggs, McNeil, & Goodman,
2017; Sibande, 2013). In this study, health system management and leadership skills were integrated in each of the RMNH
training courses. The study revealed a signi�cant positive change in perceived importance of and performance in leadership
skills, including organizing time effectively, coping with change in health service delivery, working as a team member,
assuming a leadership role, developing leadership skills, mentoring and guiding other staff, and supervision and
management of community health workers. These �ndings are similar to those reported in previous studies. For instance,
Block et al. (2017) reported that additional procedural training accompanied by mentorship of leadership skills was the most
critical component of a program on successful provision of reproductive health services. Studies further indicate that
Leadership competencies such as demonstrating appreciation for team members and creating connections between
colleagues have been found to improve morale and increase retention, innovation, and productivity, and also have potential
to prevent burnout (Hackworth, Steel, Cooksey, DePalma, & Kahn, 2018; Shanafelt & Noseworthy, 2017). Another study in
(country) suggested that transformative learning including interdisciplinary leadership competencies such as self-
awareness, vision, self-regulation, motivation, decisiveness, integrity, interpersonal communication skills, strategic planning,
team building, innovation, and being an effective change agent are effective for an interdisciplinary team of healthcare
providers (Negandhi et al., 2015). The present study provided training on general health system management, and further
studies may be needed to explore the speci�c leadership skills required for RMNH in low-income settings.

The research capacity of health personnel, �nancial resources, positive reward systems, and collaborative relationships have
been reported to be fundamental for improving RMNH services (Matus, 2018). However, in low- and middle income countries
such as Tanzania, most available funds, expertise, and other resources come from the North-South collaboration, and little
attention is directed to research activities (Van der Veken, 2017). In the present study, although there were some statistically
signi�cant positive changes in research capacity post-test (e.g., “Accessing research resources and actively in�uencing
evidence-based service provision”), there were no signi�cant changes in perceived importance and a de�cit remained in
capacity to analyze facility data to inform local service delivery and identifying locally-relevant needs. Therefore,
strengthening research capacity in low- and middle-income countries has been reported to be a powerful, cost effective, and
sustainable way of advancing health, healthcare, and development (Kabra et al., 2017). Strengthening research capacity
may enable healthcare providers to undertake research based on their local needs and priorities that can advance RMNH
services and related leadership skills in low- and middle-income countries. Innovative interventions for changing attitudes
and building research capacity in research management, proposal writing for grants, and report writing may provide positive
changes in perceived importance and performance in research.

The present study provides evidence of positive changes among healthcare workers in terms of the perceived importance of
and performance in identi�ed and prioritized areas in RMNH, leadership, and research capacity. This intervention (training
program) was unique because it covered the range of knowledge and skills in RMNH and was supplemented by mentorship
program in the real-life clinical setting. Mentorship interventions have been reported to have a statistically signi�cant
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positive impact on competencies among healthcare providers (Creanga et al., 2020). The CPD courses and mentorship
program were effective and may be less expensive than other training options because they used local trainers and mentors,
which suggested this approach may be sustainable. However, cost analysis may be needed to substantiate the cost of the
employed approach.

The Current study have some strength worth mentioning. This study used a combined approach of job and onsite clinical
mentorship. Studies have indicated that many trainees lose their skills soon after training therefore the combine approach
used in this study ensures retention of knowledge and skills. Therefore, there is a need for continuous use of low dose high
frequency training model (Cavicchiolo, 2018). This study is without limitations. At the time the endline survey was
conducted, there were varying durations since the CPD courses (6 months to 3 years). Therefore, the observed differences
between baseline and endline scores may partly result from changes in the learning climate (e.g., training from other
partners) and accumulation of experience through clinical practice over this period. However, the approach used in this study
was deemed suitable as it was not considered meaningful to use an arti�cial environment isolating healthcare workers to
study the effectiveness of a training intervention. Second, the baseline was conducted through the TNA questionnaire that
may have highlighted existing training needs in an individual participant than the work related perceived performance.
Therefore, the healthcare workers may have focused on improving their performance on the identi�ed gaps. Third, though
the health facilities were selected randomly, participants were recruited using convenience sampling. This means the
�ndings may not be generalizable to all healthcare providers in Tanzania. Fourth, there was no comparison group, meaning
it was di�cult to determine whether the observed changes were due to time or the effect of the training program. However,
selection of a comparison group was not feasible because implementation of the training program was regional across all
health facilities. Moreover, a group follow up was based on the same health facility that might be not the same with the
paired groups. Therefore, we treated the baseline and endline survey groups as independent groups and we opted
independent samples t-test to test the effectiveness instead of paired t-test.

Conclusions
In conclusion, the present study was conducted in a low-income setting using a TNA tool to identify, prioritize, implement,
and evaluate the effectiveness of trainings with mentorship program on perceived importance of and performance in
aspects of RMNH services among healthcare workers. The �ndings revealed that training based on healthcare workers’
identi�ed and prioritized needs according to their healthcare facilities and supported with clinical mentorship resulted in
signi�cant positive changes in perceived importance and performance across a wide range of RMNH services. Therefore,
conducting TNA that is followed by training and mentorship according to the identi�ed needs among healthcare workers
plays a signi�cant role in improving their performance. However, further studies with rigorous designs are warranted to
evaluate the long-term effect of such a training program on pregnancy and newborn outcomes.
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Figure 3

Training need assessment gaps as measured by the mean differences in perceived importance and performance


