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Abstract
Introduction Evidences show that intervention packages at home-community setting are found to reduce
neonatal mortality signi�cantly. But millions of neonates are still dying by preventable causes with the
implementation of these effective interventions. This might be due to evidence-practice gap. Therefore,
this study aimed at assessing the intervention �delity and factors in�uencing focused antenatal care
package.

Methods Cross-sectional study design was employed in this study. In the selected kebeles’, a total of 898
mothers who gave birth within six months before data collection, ten health posts with their health
extension workers were employed. Interview-administered, self-administered and facility audit checklist
were used for collecting data from all mothers, health extension workers and health posts respectively.
Mothers were asked whether or not the required level of care were provided to them. Health extension
workers & health posts were assessed for the competency and organizational drivers. Multilevel linear
regression model were used to identify the possible moderating factors at individual and organizational
level for intervention �delity.

Result The overall weighted average focused antenatal care package intervention �delity was 49.78%
(95% CI: 47.73 – 51.83). The weighted average focused antenatal care package intervention �delity by
health extension workers was 62.02% (95% CI: 59.71 – 64.32) and skilled providers were 56.57% (95% CI:
53.94 – 59.19). The overall antenatal care coverage were 83.7% (95% CI: 81.28 – 86.12) with 34.97%
(95% CI: of 31.56 – 38.39) of mothers received at least four antenatal visit and 6.12% (95% CI: 4.40-7.83)
of them received all the recommended components of focused antenatal care. Previous maternal
problem, paternal education and implementation of supportive/facilitation strategy were signi�cant
facilitators for focused antenatal care package intervention �delity.

Conclusion In this study, focused antenatal care package intervention �delity was low. This implies that
the stagnation of neonatal mortality reduction might be partly due to the low focused antenatal care
packages intervention �delity. Paternal education and implementation of supportive/facilitation
strategies were statistically signi�cant facilitators of focused antenatal care intervention package �delity.
Therefore, improvement of implementation of facilitation strategy is recommended.

Contribution To The Literature
This study tries to compute complex public health intervention �delity as a composite variable
(composite indexing) using the concepts of weighting and conditional probability.
The hierarchical or nested nature of intervention customers from the health institutions or health care
providers were treated properly using multilevel statistical technique.
The effect of facilitation/supporting strategy to the complex public health intervention �delity was
statistically quanti�ed or measured.
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Introduction
Neonatal mortality is the death of new born within 28 days of life after birth(1). In the year 2017 alone,
2.5 million neonates died(2–4). It is also estimated that between 2018 and 2030, 28.7 million neonates
will die if the current rate of reduction continuous(3). Majority of these newborn deaths occur in low and
middle income countries especially in sub-Saharan Africa. Projections  indicate that achievement of child
related sustainable development goal will be di�cult especially in sub-Saharan Africa if the current
mortality trend continues(5–7). According to world data atlas, Ethiopia is among the top countries with
highest neonatal mortality rate (29deaths/1000 live births) with a slower rate of decline (41%) since
2000(8–10).

 

Evidences show that public health interventions during antenatal period are effective to signi�cantly
reduce neonatal mortality(10). In all the studies reviewed here, interventions during pregnancy
signi�cantly reduces neonatal mortality. Increasing antenatal care frequency improves the neonatal
mortality reduction(11–15). Similarly, several studies demonstrated that maternal iron and folic acid
supplementation(16–22), tetanus toxoid vaccination of mothers(16,23–26) sleeping under insecticide
impregnated bed net during pregnancy (10) and syphilis screening(22) signi�cantly reduces neonatal
mortalities.

 

The implementation of these interventions in the form of package at home-community setting results in a
signi�cant reduction of neonatal mortality and increase maternal and child care services uptake(10,27).
Different meta-analysis, randomized control trials and other observational studies shows that home-
community based focused antenatal care intervention packages are found to reduce neonatal mortality
signi�cantly(28–37). From these evidences, it is indicated that the bare number of antenatal visit could
not have a signi�cant effect on neonatal mortality reduction (29).

 

Ethiopia is implementing focused antenatal care package at home-community setting since 2013 to
reduce neonatal mortality (36). This package links one to �ve network, health development army, health
extension workers (HEWs) and skilled professionals working at health centers. The aim of this
intervention package is early identi�cation and provision of focused antenatal care (FANC) for pregnant
women by linking home-community level of care to primary health care unit. But neonatal mortality rate
in Ethiopia is still among one of the highest in the world. The question here is that why millions of
neonates are still dying while these effective intervention packages are implemented? The possible
hypothesis will be “there might be a problem of evidence-practice gap” meaning that effective
interventions might not be implemented as planned (with �delity) in a practical setting.   Intervention
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�delity is the degree to which an intervention is implemented as planned in the original implementation
document(37).

 

So far, whether this FANC package intervention is implemented with �delity or not and what are the
facilitators and barriers for its implementation have not been assessed. Therefore, this study aimed at
assessing focused antenatal care package intervention �delity and factors in�uencing it in South Wollo
Zone, Northeast Ethiopia. This study used standards for reporting implementation science guideline(38).

Methods
Design: Cross-sectional study design was used for evaluating the intervention �delity of focused
antenatal care package designed for the reduction of neonatal mortality.

Context: Focused antenatal care (FANC) package is a combined effective and e�cient public health
interventions which has been implemented during pregnancy. The main implementers are HEWs, at
home-community service delivery platform, supported by family, health development army and skilled
health providers working at health centers. HEWs are government-salaried, young local women with grade
10 complete plus one year certi�ed training prior to employment. These HEWs have been trained for
family health services including FANC, diseases prevention and control, hygiene and environmental
sanitation, health education and communication (39–41). HEWs have been working at health posts (the
�rst level of health facility) under the supervision and support of health centers(42).

Targeted sites and populations: This study was conducted at South Wollo Zone which is 400 km far from
the north of Addis Ababa. The zone has 900 rural and 150 urban health extension workers with 499
health posts, 126 health centers and 9 hospitals. The study population was all mothers who gave birth
within six months prior to data collection, HEWs and health posts in the selected kebeles’.

Intervention description: Focused antenatal care requires a continuum of care provided at the household -
health post - health center levels (Home-Community platform). The main goal of the intervention package
is to transform evidence into action for reducing newborn mortality by increasing the reach to every
pregnant mother and every newborn in the community. The services under this intervention package
include provision of four antenatal visits, counsel about: nutrition, bed net use, pregnancy danger signs,
mother to child transmission of HIV. It also includes birth preparedness and complication readiness
planning, treatment of diagnosed STI, measure blood pressure, height and weight; identify maternal
danger signs and referral, provision of maternal tetanus toxoid (2 doses) vaccination, promotion of
institutional delivery, iron and folate supplementation and detection and management of complications.
Health center staffs are expected to supervise and support health posts (or HEWs) weekly (36).

Subgroup (Sampling): Kebeles from South Wollo Zone were selected randomly using computer generated
random numbers. All mothers who gave birth within six months prior to data collection (for individual
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level variables and �delity assessment), all HEWs and all health posts in the selected kebeles (for cluster
level variables) were measured. Mothers were interviewed in their home and HEWs were given the
questionnaire when facility auditing was undergoing. 

Outcome: The primary outcome of this study was FANC package intervention �delity which had been
computed by the weighted average of program reach (contact coverage), adherence to content and
frequency. Program reach was measured by the proportion of mothers who visit or visited at least once
by any health care provider at any health care delivery setting for recent pregnancy. The number of
antenatal visit and the number of components provided for the mothers, who were contacted, was
considered as frequency and content respectively.

Sample size: The minimum sample size for this study was 422 computed using single population
proportion formula considering a 52% of pregnant mothers received 4+ antenatal care and all the
components of care during antenatal period (43), 95% con�dence level, 5% margin of error and 10% non-
response rate. But a total of 898 mothers who gave birth within six months were interviewed, sixteen
HEWs and ten health posts were assessed.

Analysis: Antenatal care coverage, frequency and content were computed considering the recommended
amount of care as a reference. Antenatal care coverage was computed as the proportion of mothers who
have contacted health care providers during the recent pregnancy. Since the recommended number of
 focused antenatal care visits is at least four, getting antenatal care frequency less than four was
weighed by considering  > four as one (reference). For antenatal care contents, taking the total 17
antenatal care contents as maximum, mothers who received less than the recommended contents during
the recent pregnancy were weighted accordingly. Since there was no any previous study in the same
concept, equal weights was given for coverage, component and frequency to compute �delity (44–46).
Finally, FANC package intervention �delity was computed by taking the weighted product of antenatal
care coverage, frequency and contents. Maternal (service recipient) and health post (service provider)
data were considered as facilitators and barriers for FANC package intervention �delity. Because mothers
are nested from the health post and the sampling method was cluster (kebeles) multilevel model was
considered. SPSS were used for the exploratory data analysis and R statistical software were used for
statistical modeling.

Results

Socio-demographic characteristics of study subjects
The mean age of mothers at the time of interview was 30.96 + 7.215 years. Fifty percent of mothers were
between 25 and 36 years of age. Concerning educational status, 638 (71.4%) of mothers did not attend
formal education. Seven hundred sixty eight (85.5%) of mothers were married and 662 (74%) of mothers
were housewife.
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A total of sixteen HEWs who are working in 10 health posts were included in the study. The mean age of
these HEWs was 26 + 3.67 years and 13 (81.3%) of them were married. The average walking distance
from health post to furthest home were 2:55 (95% CI: 1:10 – 3:20) hours. 

 

Coverage of FANC

In this study, 752 mothers visit or visited by any kind of health care providers at least once making the
overall antenatal care coverage of 83.7% (95% CI: 81.28 – 86.12). HEWs contacted 397 or 44.2% (95% CI,
40.95 – 47.45) mothers and the rest contacted by skilled providers. The mean time of �rst antenatal care
visit was 4.14 + 2 months with 259 (42.7%) of mothers had seen by health care providers within the �rst
trimester (12weeks) of gestation.

Frequency of FANC service utilization

The mean number of antenatal visit was 3 + 1.6 and on average 34.97% (95% CI: of 31.56 – 38.39) of
mothers received at least four antenatal care visit for their recent pregnancy (See �gure1). Increasing the
number of antenatal visit results in increasing the contents delivered to mothers in this study which was
indicated as one, two, three and four plus antenatal care visit was accompanied by two, eight, sixteen and
twenty mothers who received the whole contents of FANC (See �gure 1 for the detail).

Components of FANC

On average 46 or 6.12% (95% CI: 4.40-7.83) of mothers received all the components of focused antenatal
care. In this study, mothers who received all the required components of focused antenatal care by health
extension workers were 33(4.3%) while by skilled providers were 13(1.7%) (See table 1).

The overall weighted average FANC package intervention �delity was 49.78% (95% CI: 47.73 – 51.83).
Only 20 (2.2%) of mothers received all the recommended FANC package intervention with full �delity. The
weighted average FANC intervention �delity by HEWs were 62.02% (95% CI: 59.71 – 64.32)  and by skilled
providers were 56.57% (95% CI: 53.94 – 59.19).

Provider related factors
Twelve (75%) of the health extension workers ever trained on FANC package while 2 (12.5%) received
current refreshment training within the last three months prior to data collection. Only two of the health
posts were supervised weekly from the catchment health center and 9 (56.3%) of the health extension
workers got on gob assistance for di�cult cases. The average time to walk from the health post to
furthest house by HEWs is 2:30 hours with the maximum of 4:00 hours. Nine of the health extension
workers believe that they are able to give FANC (self-e�cacious).
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HEWs were asked about the implementation of support/facilitation strategies set by the ministry of
health. These support strategies were assessed from health center, woreda health o�ces, community and
development army perspectives.  Seventy percent of the HEWs reported that the implementation of
support from the community, health development army and Woreda health o�ce were lower than
expected.

Quality of service delivery
One hundred (16.3%) of mothers didn’t receive antenatal care, of whom 489 (65.03%) and 706 (93.88%)
of mothers did not get the required number and contents of FANC package respectively. 

Customer perspective
Only 180 (20%) of mothers are within 15 minute walking distance while 333 (37.1%) of them walked
more than 45 minutes to reach to health post.  Of those mothers who received antenatal care service, 685
(91.1%) was self-referral. One hundred eighty seven (20.8%) of mothers encountered pregnancy related
problem in their previous pregnancy.

 Organizational perspective
No health post were having all the required functional equipment and medical supplies for focused
antenatal care services. Birth preparedness and complication readiness form (80%) supervision checklist
(70%), blood pressure cuff (50%), pregnant women registration book (30%), stethoscope (40%) and tape
measure (40%) were the most frequently mentioned unavailable equipment in the respective health posts.

Facilitators’ and barriers’
To select the appropriate statistical model for the hierarchal nature of the data, intra-class correlation
coe�cient (ICC) was computed by running the intercept only model. The ICC in this model was 17.73%
indicated that 17.73% of the variation in FANC package intervention �delity is explained by health post
(cluster) level factors. Therefore, multilevel linear regression model was appropriate.

In the �rst level model, maternal age, distance from the health post, maternal education, problems in the
previous pregnancy, husband’s education and total number of abortion were considered.
Support/facilitation strategies, distance from the farthest household and availability of supplies in the
health post were considered in the second level model. Finally, three variables were found to be
statistically signi�cant facilitators for FANC package intervention �delity (See table 2 for the detail). In the
�nal model the ICC was reduced to 4.7% and both AIC and BIC was decreased from 334.6 and 349.0 to
147.3 and 180.4 respectively from the initial model. 
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Discussion
The antenatal care coverage was 83.7% with 6.12% of mothers received all the recommended
components and 34.97% received at least four ANC visits. Moreover, 91.1% of mothers who have got
antenatal care visit were self-referral. The weighted average FANC package intervention �delity by HEWs
was 62.02% and by skilled providers was 56.57%. The overall weighted average FANC package
intervention �delity was 49.78%. Statistically signi�cant facilitators for FANC package intervention �delity
were maternal pregnancy related problem in previous pregnancy, a mother having formally educated
husband, implementation of supportive/facilitation strategies.

In this study, the weighted average FANC package intervention �delity score was too low as per the
expected to be.  According to Joseph A. Durlak Æ Emily P. DuPre, the level of an intervention
implementation around 60% could produce a positive result but the level of FANC package intervention
�delity in this study was signi�cantly below this level (47). This implies that the FANC package
intervention �delity, according to the �nding, is too low to result in reduction in neonatal mortality.  This
might indicate that the stagnation of neonatal mortality reduction might be partly due to the low �delity
of the FANC packages intervention implementation as planned. The current study shows that the level of
FANC frequency was 34.97% and a component of 6.12%. This implies that though reaching the target
audience was optimal (83.7%), non-conformity with the prescribed frequency and content is evident. In
this study, the increase in antenatal care visit (frequency) was accompanied with reception of the
recommended FANC contents which is comparable with the reanalysis of  41 countries demographic and
health survey data (48). The present study suggests that the mere increase in the contact coverage does
not warrant the increase for the provision of expected contents and intervention �delity of FANC package.

In the current study, mothers’ who encountered pregnancy/delivery related problems in their previous
pregnancy have a 0.0889 times higher level of FANC package intervention �delity in their recent
pregnancy than mothers who did not encounter any problem. This may indicate that the pregnancy
related risk perception of mothers play an important role for their adherence to the recommended of FANC
package intervention implementation.

In this study, mothers having formally educated husbands have 0.0751 times higher levels of FANC
package intervention �delity in their recent pregnancies than mothers having husbands’ not attending
formal education.  Husbands’ attendance of formal education facilitates FANC package intervention
�delity but not mothers in the same level of educational status. This indicate that paternal education,
even in the lowest level (elementary), will contribute for service uptake and adherence to the
recommended package of care. Besides, this may indicate that maternal and child (MCH) health care
uptake decision making might still be depend on the husband especially for women in the low level of
educational status.

An increase in the implementation of health post level supportive/facilitation strategies resulted in a
0.0375 times increase in the level of FANC package intervention �delity of their a�liated mothers. When
the facilitation strategies that put in place to optimize the implementation of FANC package intervention
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increased, the intervention �delity of FANC will be optimized to the expected level of the a�liated
mothers. This statistically signi�cant result indicate that the measured facilitating effects of supportive
strategies for optimizing and harmonizing the FANC package intervention implementation as described
by Carrol C. (49).  An implication of this is the possibility that the weakness in the facilitation/supportive
strategy might be the main possible reason for the low level of FANC package intervention �delity thereby
the stagnating high level of neonatal mortality.

Though data collectors were not health professionals and the data were collected at mothers’ home
without any personal identi�er, this result should be interpreted with caution for the possibility of social
desirability bias which may in�ate the focused antenatal care package intervention �delity.

Conclusion
In conclusion, notwithstanding this limitation, the study suggests that the FANC package intervention
�delity is too low to achieve the expected level of neonatal mortality reduction. Multilevel multiple
regression analysis revealed that maternal previous pregnancy/delivery related problem, paternal
education and implementation of facilitation strategies emerged as statistically signi�cant facilitators of
FANC package intervention �delity. This result implies that, apart from other facilitators, paternal
education and implementation of facilitation strategies plays a signi�cant contribution for improvement
of focused antenatal care package intervention �delity. Further studies, which take why facilitation
strategies were in a paucity of implementation and how it facilitates neonatal mortality reduction into
account, will be needed.

Abbreviations
FANC – Focused Antenatal Care

HEWs – Health Extension Workers

HIV – Human Immunode�ciency Virus

ICC – Intra-class correlation coe�cient

AIC – Akaike Information Criteria

BIC – Bayesian Information criteria

SPSS – Statistical Package for Social Sciences

ANC – Antenatal Care

MCH – Maternal and Child Health



Page 10/17

Declarations

Ethical approval and consent to participate
Ethical clearance was secured from the ethical board of University of Gondar (Ref. No
O/V/P/RCS/05/810/2018), then, permission letter was sought from Amhara regional state health bureau,
South Wollo Zone and respective Woreda health o�ces. Information sheet was attached to data
collection instrument and written informed consent was obtained from participants. Con�dentiality and
anonymity of the participants were secured.  

Consent for publication
Not applicable

Availability of data and materials
The dataset used and analyzed for this study are available from the corresponding author on reasonable
request.

Competing interest
The authors declare that they have no competing interests.

Funding
University of Gondar and German Academic exchange service provided funding for the conduct of this
study.

Authors contribution
AM generating the concept, develop the proposal, analyzed and interpret the data under the supervision
of AG, SM, KA and ZT. AG, SM, KA and ZT read, review and comment on the proposal and report. AM
developed the manuscript and all of the authors read and approved the �nal manuscript.

Acknowledgement
The authors would like to acknowledge University of Gondar and German Academic Exchange service for
their �nancial assistance for the accomplishment of this research work. Besides, the authors would like to



Page 11/17

acknowledge study participant, data collectors South Wollo zone health department and selected district
health o�ces for their cooperation.

References
1. Sajjad ur Rahman and Walid El Ansari. Neonatal Mortality: Incidence, Correlates and Improvement

Strategies. Perinat Mortal [Internet]. 2012;(Dr. Oliver Ezechi (Ed.), ISBN: 978-953-51-0659-3,
InTech):Available from: http://www.intechopen.com/books/pe. Available from: www.intechopen.com

2. Oestergaard MZ, Inoue M, Yoshida S, Mahanani WR, Gore FM, Cousens S, et al. Neonatal Mortality
Levels for 193 Countries in 2009 with Trends since 1990 : A Systematic Analysis of Progress ,
Projections , and Priorities. 2011;8(8).

3. Developed E, Group I, Mortality C, Estimation M. Child Mortality 2018. 2018;

4. Ma LH, Alexander M, You D, Alkema L, Group UNI, Estimation M. Articles National , regional , and
global levels and trends in neonatal mortality between 1990 and 2017 , with scenario-based
projections to 2030 : a systematic analysis. Lancet Glob Heal [Internet]. 2019;7(6):e710–20. Available
from: http://dx.doi.org/10.1016/S2214-109X(19)30163-9

5. Lawn JE, Bhutta ZA, Wall SN, Peterson S, Daviaud E. Cadres , content and costs for community-
based care for mothers and newborns from seven countries : implications for universal health
coverage. 2017;(October):1–5.

�. Burgess C, Gasse F, Steinglass R, Yakubu A, Raza AA, Johansen K. Eliminating maternal and
neonatal tetanus and closing the immunity gap. Lancet [Internet]. 2017;389(10077):1380–1.
Available from: http://dx.doi.org/10.1016/S0140-6736(17)30635-9

7. Kyu HH, Mumford JE, Stanaway JD, Barber RM, Hancock JR, Vos T, et al. Mortality from tetanus
between 1990 and 2015 : �ndings from the global burden of disease study 2015. 2017;1–17.

�. Mekonnen Y, Tensou B, Telake DS, Dege�e T, Bekele A. Neonatal mortality in Ethiopia : trends and
determinants. BMC Public Health [Internet]. 2013;13(1):1. Available from: BMC Public Health

9. Https://knoema.com/atlas/ranks/Neonatal-mortality-rate?baseRegion=ET K co. Neonatal mortality
rate by countries, 2018. World data atlas. 2019;2018–20.

10. Hodgins S, Tielsch J, Rankin K, Robinson A, Kearns A, Caglia J. A New Look at Care in Pregnancy :
Simple , Effective Interventions for Neglected Populations. 2016;1–73.

11. Ibrahim J, Yorifuji T, Tsuda T, Kashima S, Doi H. Frequency of Antenatal Care Visits and Neonatal
Mortality in Indonesia. J Trop Pediatr [Internet]. 2012 Jun 1 [cited 2019 May 25];58(3):184–8.
Available from: https://academic.oup.com/tropej/article-lookup/doi/10.1093/tropej/fmr067

12. Roy S, Haque A. Effect of antenatal care and social well- being on early neonatal mortality in.
2018;4–9.

13. Doctor H V. Assessing Antenatal Care and Newborn Survival in Sub-Saharan Africa within the
Context of Renewed Commitments to Save Newborn Lives. 2016;3(May):432–47.



Page 12/17

14. Arunda M, Emmelin A, Asamoah BO. Effectiveness of antenatal care services in reducing neonatal
mortality in Kenya: Analysis of national survey data. Glob Health Action [Internet]. 2017;10(1).
Available from: https://doi.org/10.1080/16549716.2017.1328796

15. Singh A, Pallikadavath S, Ram F, Alagarajan M. Do antenatal care interventions improve neonatal
survival in India ? 2014;(September 2013):842–8.

1�. Abir T, Ogbo FA, Stevens GJ, Page AN, Milton H, Agho KE. The impact of antenatal care , iron – folic
acid supplementation and tetanus toxoid vaccination during pregnancy on child mortality in
Bangladesh. 2017;1–14. Available from: http://dx.doi.org/10.1371/journal.pone.0187090

17. Nisar YB, Dibley MJ. Iron / folic acid supplementation during pregnancy prevents neonatal and
under-�ve mortality in Pakistan : propensity score matched sample from two Pakistan Demographic
and Health Surveys. 2016;1:1–15.

1�. Titaley CR, Dibley MJ, Roberts CL, Agho K. Iron and folic acid supplements and reduced early
neonatal deaths in Indonesia. 2010;(November 2009):500–8.

19. Mosha D, Liu E, Hertzmark E, Chan G, Sudfeld C, Masanja H, et al. Dietary iron and calcium intakes
during pregnancy are associated with lower risk of prematurity , stillbirth and neonatal mortality
among women in Tanzania. 2016;20(4):678–86.

20. Titaley CR, Dibley MJ, Roberts CL, Agho K. Combined iron / folic acid supplements and malaria
prophylaxis reduce neonatal mortality in 19 sub-Saharan African countries 1 – 3. Am J Clin Nutr.
2010;235–43.

21. Titaley CR, Dibley MJ. Antenatal iron / folic acid supplements , but not postnatal care , prevents
neonatal deaths in Indonesia : analysis of Indonesia Demographic and Health Surveys 2002 / 2003
– 2007 ( a retrospective cohort study ). 2012;1–11.

22. Bhutta ZA, Das JK, Bahl R, Lawn JE, Salam RA, Paul VK, et al. Can available interventions end
preventable deaths in mothers, newborn babies, and stillbirths, and at what cost? Lancet.
2014;384(9940):347–70.

23. Blencowe H, Lawn J, Vandelaer J, Roper M, Cousens S. Tetanus toxoid immunization to reduce
mortality from neonatal tetanus. 2010;102–9.

24. Giles ML, Krishnaswamy S, Wallace EM. Maternal immunisation : What have been the gains ? Where
are the gaps ? What does the future hold ? [ version 1 ; referees : 3 approved ] Referee Status :
2018;7(0):1–8.

25. Giles ML, Krishnaswamy S, Wallace EM. Maternal immunisation : What have been the gains ? Where
are the gaps ? What does the future hold ? [ version 1 ; peer review : 3 approved ]. 2019;7(May):1–9.

2�. Singh A, Pallikadavath S, Ogollah R, Stones W. Maternal Tetanus Toxoid Vaccination and Neonatal
Mortality in Rural North India. 2012;7(11).

27. Boone P, Eble A, Elbourne D, Frost C, Jayanty C, Lakshminarayana R, et al. Community health
promotion and medical provision for neonatal health — CHAMPION cluster randomised trial in
Nagarkurnool district , Telangana ( formerly Andhra Pradesh ),. 2017;1–28.



Page 13/17

2�. Baqui AH, Williams E, Applegate JA, Mannan I, Begum N, Rahman SM, et al. Effect of community-
based newborn care on cause-speci � c neonatal mortality in Sylhet district , Bangladesh : � ndings
of a cluster-randomized controlled trial. 2016;(November 2015):71–6.

29. Lassi ZS, Mansoor T, Salam RA, Das JK, Bhutta ZA. Essential pre-pregnancy and pregnancy
interventions for improved maternal , newborn and child health. 2014;11(Suppl 1).

30. Lassi ZS, Das JK, Salam RA, Bhutta ZA. Evidence from community level inputs to improve quality of
care for maternal and newborn health: interventions and �ndings. Reprod Health [Internet]. 2014 Sep
4 [cited 2017 Oct 14];11 Suppl 2(Suppl 2):S2. Available from: http://reproductive-health-
journal.biomedcentral.com/articles/10.1186/1742-4755-11-S2-S2

31. Article R. Cochrane Review Summary : Community-based intervention packages for reducing
maternal and neonatal morbidity and mortality and improving neonatal outcomes. Prim Health Care
Res Dev [Internet]. 2019;17(May):317–8. Available from: doi:10.1017/S1463423616000128

32. Zs L, Za B. Community-based intervention packages for reducing maternal and neonatal morbidity
and mortality and improving neonatal outcomes ( Review ). 2015;(3).

33. Baqui AH, El-Arifeen S, Darmstadt GL, Ahmed S, Williams EK, Seraji HR, et al. Effect of community-
based newborn-care intervention package implemented through two service-delivery strategies in
Sylhet district, Bangladesh: a cluster-randomised controlled trial. Lancet [Internet]. 2008;371.
Available from: https://doi.org/10.1016/S0140-6736(08)60835-1

34. Darmstadt GL, Bhutta ZA, Cousens S, Adam T, Walker N, de Bernis L, et al. Neonatal Survival 2
Evidence-based , cost-effective interventions : how many newborn babies can we save ? Lancet
(London, England) [Internet]. 2005 Mar 12 [cited 2019 Mar 14];365(panel 1):977–88. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15767001

35. Neupane S, Teye D. Association of the quality of antenatal care with neonatal mortality : meta-
analysis of individual participant data from 60 low- and middle- income countries. 2019;1–9.

3�. Ethiopian Federal ministry of health. Community-Based Newborn Care Implementation Plan. 2013.

37. Pinnock H, Barwick M, Carpenter CR, Eldridge S, Grandes G, Gri�ths CJ, et al. Standards for
Reporting Implementation Studies ( StaRI ): explanation and elaboration document. 2017;

3�. Pinnock H, Barwick M, Carpenter CR, Eldridge S, Grandes G, Gri�ths CJ, et al. Standards for
Reporting Implementation Studies ( StaRI ). 2017;6795(March):1–9.

39. Assefa Y, Gelaw YA, Hill PS, Taye BW, Van Damme W. Community health extension program of
Ethiopia, 2003-2018: Successes and challenges toward universal coverage for primary healthcare
services. Global Health. 2019;15(1):1–11.

40. Caglia JM, Kearns AD, Langer A. Health Extension Workers in. 2014;

41. Ethiopian Federal ministry of health. COMMUNITY BASED NEWBORN CARE TRANING FOR HEALTH
EXTENSION WORKERS: Facilitators guide. 2013.

42. Koblinsky M, Tain F, Gaym A, Karim A, Carnell M, Tesfaye S. Responding to the maternal health care
challenge: The Ethiopian Health Extension Program. Ethiop J Heal Dev. 2010;24(SPEC. ISSUE
1):105–9.



Page 14/17

43. Benova L, Tunçalp Ö, Moran AC, Maeve O, Campbell R. Not just a number : examining coverage and
content of antenatal care in low- income and middle-income countries. 2018;1–11.

44. Henrica C. W. de Vet Caroline B. Terwee Lidwine B. Mokkink Dirk L. Knol. Measurement in medicine.
2011.

45. Greco S, Ishizaka A, Tasiou M, Torrisi G. On the Methodological Framework of Composite Indices : A
Review of the Issues of Weighting , Aggregation , and Robustness. Soc Indic Res [Internet]. 2018;
Available from: https://doi.org/10.1007/s11205-017-1832-9

4�. Lee N, Cadogan JW, Chamberlain L. The MIMIC model and formative variables : problems and
solutions. 2013;3–17.

47. Durlak JA, Dupre ÆEP. Implementation Matters : A Review of Research on the In�uence of
Implementation on Program Outcomes and the Factors Affecting Implementation. Am J Community
Psychol. 2008;41:327–50.

4�. Hodgins S, Agostino D. The quality – coverage gap in antenatal care : toward better measurement of
effective coverage. 2014;2(2):173–81.

49. Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual framework for
implementation �delity. 2007;9:1–9.

Tables

Table 1. The components of focused antenatal care package provided for pregnant mothers by providers qualification in South Wollo Zone,

Ethiopia. 
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Contents Number of mothers (%) By HEWs (%) By skilled provider (%)

Weight measured  Yes 629 (83.6) 296 (47.1) 333 (52.9)

No 123 (16.4) 101 (82.1) 22 (17.9)

Height measured  Yes 488 (64.9) 252 (51.6) 236 (48.4)

No 264 (35.1) 145 (54.9) 119 (45.1)

Blood pressure measured  Yes 558 (74.2) 305 (54.7) 253 (45.3)

No 194 (25.8) 92 (47.4) 102 (52.6)

Counseled for institutional delivery Yes 686 (91.2) 372 (54.2) 314 (45.8)

No 66 (8.8) 25 (37.9) 41 (62.1)

Counseled for BPCR* Yes 645 (85.8) 350 (54.3) 295 (45.7)

No 107 (14.2) 47 (43.9) 60 (56.1)

Counseled on danger signs during pregnancy Yes 606 (80.6) 327 (54.0) 279 (46.0)

No  146 (19.4) 70 (47.9) 76 (52.1)

Advised on personal hygiene  Yes 695 (92.4) 372 (53.5) 323 (46.5)

No 57 (7.6) 25 (43.9) 32 (56.1)

Advised  for PMTCT* Yes 633 (84.2) 320 (50.6) 313 (49.4)

No 119 (15.8) 77 (64.7) 42 (35.3)

Advised and screened for STI* Yes 622 (82.7) 308 (49.5) 314 (50.5)

No 130 (17.3) 89 (68.5) 41 (31.5)

Advised  for bed net use  Yes  527 (70.1) 299 (56.7) 228 (43.3)

No  225 (29.9) 98 (43.6) 127 (56.4)

Mothers tested for HIV Yes 678 (90.2) 345 (509) 333 (49.1)

No 74 (9.8) 52 (70.3) 22 (29.7)

Advised for nutrition during pregnancy Yes 634 (84.3) 350 (55.2) 284 (44.8)

No 118 (15.7) 47 (39.8) 71 (60.2)

Told to sick care for  pregnancy danger signs Yes 669 (89.1) 363 (54.3) 306 (45.7)

No 82 (10.9) 34 (41.5) 48 (58.5)

Number of TT* vaccine received  No 58 (7.7) 23 (39.7) 35 (60.3)

TT1 287 (38.2) 185 (64.5) 102 (35.5)

TT2+ 407 (54.1) 189 (46.4) 218 (53.6)

Iron folic acid received  Yes 425 (56.5) 203 (47.8) 222 (52.2)
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No 327 (43.5) 194 (59.3) 133 (40.7)

Referred for institutional delivery  Yes 475 (63.2) 284 (59.8) 191 (40.2)

No 277 (36.8) 113 (40.8) 164 (59.2)

Expected date of delivery told  Yes 462 (61.4) 228 (49.4) 234 (50.6)

No 290 (38.6) 169 (58.3) 121 (41.7)

*BPCR- Birth preparedness & complication readiness, PMTCT- Prevention of mother to child transmission of HIV, STI- Sexually transmitted

infection, TT-Tetanus toxoid

 

 

 

 

Table 2. Significant level one (maternal level) variables with the corresponding effect size and confidence intervals.

Variables  Estimate 95% Confidence interval

Level 1 variables 

Age of mothers (in years) 0.0044 0.0003 - 0.0083

Maternal problems in previous pregnancy  No 1  

Yes  0.0618 0.0111 - 0.1125

Total number of abortion 0.0135 0.0050 - 0.0217

Husband education  No formal education 1  

Attend formal education (1-8) 0.09731 0.0470 - 0.1475

Combined model 

Maternal problems in previous pregnancy No 1  

Yes  0.0889 0.0235 - 0.1544

Husband education No formal education 1  

  Attend formal education (1-8) 0.0751 0.0162 - 0.1344

Implementation of supportive/ facilitation strategy 0.0375 0.0218 - 0.0533
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Figures

Figure 1

Percentage of frequency of antenatal care visit by providers in South Wollo Administrative Zone, Ethiopia.
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