Additional file 3. Quality appraisal for included studies in sub-Saharan Africa, 2010 - 2025.

	Study ID
	Author (year)
	Sample size
	Strength and weaknesses
	JBI score %
	Risk of bias

	1
	Kebede et al 2012
	3,600
	Time of death of neonates might be mistimed due to long period of time
	100
	Low

	2
	Mohammed et al 2022
	514
	Misses neonatal deaths that would happen in private health facilities, does not show community prevalence
	100
	Low

	3
	Ojima et al, 2023
	1,098
	Medical records of neonates with incomplete & lack of pertinent information were not mentioned, the outcome measurement were not clearly described. The confounding factors were also not identified and stated.
	62.5
	Low

	4
	Dare et al.2021
	28,223
	Outdated and the data miss the clinical data which is significant implication for neonatal mortality.
	100
	Low

	5
	Samuel D, 2019
	332
	Small sample size, incomplete chart and the study done on single facility thus may underestimate the outcome variable
	100
	Low

	6
	Seid et al 2019 
	3,093
	Incomplete chart and the study done on single facility thus may underestimate the outcome variable, does not show the true prevalence in the community.
	100
	Low

	7
	Shiferaw K, 2022
	2,855
	Less representative of the populations over time
	100
	Low

	8
	Tesema and Worku 2021
	4,238
	It lacks the clinical cause of neonatal death
	100
	Low

	9
	Tewabe et al 2018
	391
	Medical records of neonates with incomplete & lack of pertinent information were not mentioned, incomplete chart review might affect its outcome
	100
	Low

	10
	Thomas et al 2022
	381
	Incomplete chart might affect the outcome variable and affect for generalization, underestimate the true prevalence
	100
	Low

	11
	Turnbull et al. 2011
	3,612
	The method part was not clearly sated and it is difficult to measure changes in the populations unless two or more surveys are done at different points in time. The outcomes were not measured in a valid and reliable way. The confounding factors were also not identified and stated clearly. 
	62.5
	Low

	12
	Weddih et al, 2019
	669
	Does not show the true prevalence rate of the population, false report might affect the outcome variable because of secondary chart data
	100
	Low

	13
	Woday et al, 2021
	403
	Does not show full representative of community neonatal mortality, under report in the chart also affect neonatal death at health facility
	100
	Low

	14
	Yaya Y,et al 2014
	11,762
	Recall bias because of a five year household survey, Does not able to investigate the cause of maternal and neonatal death at that time because it was difficult for rural peoples to respond it correctly. 

The exposures were not measured in a valid and reliable way and the confounding factors were also not identified and stated clearly.
	62.5
	Low

	15
	Zelalem et al 2022
	577
	Medical records of neonates with incomplete & lack of pertinent information were not mentioned and this under estimate the outcome variable 
	100
	Low

	16
	Abera et al, 2021
	312
	Selection bias due to incomplete data from records
	75
	Low

	17
	Ahmed et al, 2022
	543
	Selection bias due to incomplete data from records
	75
	Low

	18
	Andegiorgis et al, 2020
	1,204
	Selection bias due to incomplete data from records. 
	75
	Low

	19
	Basha GW, et al 2020
	11,023
	Inclusion criteria of participants not mentioned.
	62.5
	Low

	20
	Bashir et al 2013
	6,198
	Inclusion criteria of participants not mentioned.
	62.5
	Low

	21
	Benjamin Atta Owusu 2018
	5,195
	Strategies to control confounding factors not clearly described.
	75
	Low

	22
	Cavallin et al 2020
	4182
	Strategies to control confounding factors not clearly described.
	75
	Low

	23
	Demissie et al, 2017
	769
	Strategies to control confounding factors not clearly described.
	75
	Low

	24
	Etambuyu Lukonga, 2015
	6,435
	Strategies to control confounding factors not clearly described.
	62.5
	Low

	25
	Evelyn Mah-Mungyeh1, 2014
	5828
	Strategies to control confounding factors not clearly described.
	75
	Low

	26
	Eyeberu et al, 2021
	834
	Strategies to control confounding factors not clearly described.
	75
	Low

	27
	Ezeh et al, 2013
	27,147
	Inclusion criteria not clearly described
	62.5
	Low

	28
	Hadgu et al, 2020
	1785
	Strategies to control confounding factors not clearly described.
	75
	Low

	29
	Kananura et al, 2016
	2,237
	Recall bias might have affected the results.
	62.5
	Low

	30
	Adetola et al,(2011)
	1058
	Bias during outcome ascertainment( verbal AUTOPSY)
	64
	Low

	31
	Dialo et al,(2011)
	664
	 Invalid measurement of exposure
	72
	Low

	32
	Birhanu  et al(2021)
	380
	Under estimation of outcome &incomplete data. Information bias might have occurred.
	62.5
	Low

	33
	Debelew GT et al(2014)
	3604
	Use unprofessional data collectors
	72.5
	Low

	34
	Mohamed et al(2020)
	228(76&152)
	Done only in single facility may lack generalizability
	90
	Low

	35
	Kitt et al(2022)
	229
	Under estimation of outcome
	100
	Low

	36
	Mersha et al(2019)
	6769
	Inappropriate statistical analysis
	73
	Low

	37
	Minalu et al(2022)
	434
	 Retrospective nature of the design
	100
	Low

	38
	Orsido et al (2019)
	964
	Retrospective nature of the design & under estimation of outcome
	100
	Low

	39
	Tolosa et al(2022)
	412
	Confounding factors not exhaustively addressed. Selection bias likely occurred
	100
	Low

	40
	Adem  et al,(2021)
	304 neonates (76 cases and 228 controls)
	Incomplete data since use secondary data
	90
	Low

	41
	Alemu et al,(2020)
	 390  (130 cases and 260 controls)
	Incomplete data since use secondary data
	80
	Low

	42
	Jemal et al(2022)
	354(118&236)
	Only age matched. Recall bias might have affected the results.
	100
	Low

	43
	Kidus et al(2011)
	238(119 cases and 119 controls)
	Recall  bias may be there and exposure variable  not measured in valid way
	80
	Low

	44
	Kolobo et al(2019)
	300(100&200)
	outcome &exposure variable  not measured in valid way
	70
	Low

	45
	Kolola et al(2016)
	332(84 cases and 252 controls
	Information on neonatal mortality obtained only from surviving mother (survival bias)
	90
	Low

	46
	Wake et al(2022)
	698 (233 cases and 465 controls)
	Miss some important variables.
	90
	Low

	47
	Zemenu Shiferaw Yadita et al (2024)
	312 (156 cases and 156 controls)
	Used a case-control study to identify risk factors of neonatal mortality (relevant). However, the study based on secondary data (patient chart), it may not display all factors of neonatal mortality and missing neonatal deaths, particularly those charts of neonates with no written discharge summary and patient status (selection bias).
	90
	Low 

	48
	Enyew et al (2025)
	133,448 live births
	Used 31 SSA countries DHS data. This enhances generalizability to some extent. Also used mixed-model for analysis. However, some SSA that had not conducted a health or demographic survey before 2014 were left out, though, which would have limited how broadly applicable the findings were. 
	90
	Low 

	49
	Adugna et al (2025)
	1,598 admitted neonates at NICU
	Use of data from record result in selection bias. The study lacked true nature of cohort study. It might have bias related to measurements.
	72.7
	Low 

	50
	Dessie et al (2023)
	952 neonates in the community
	The study was a community-based study, and it provides the actual figure of the problem in the community. However, a community-based retrospective study is subjected to recall and social desirability bias, since it relied on women's recall ability.
	90
	Low 

	51
	Apanga DA et al (2024)
	1684 neonates admitted at NICU
	The study was limited to the data in the electronic medical records of the hospital and therefore data on other factors, including potential confounders (e.g., timing on onset of symptoms to admission, household wealth, home delivery, etc.) were not available. The figure could have been overestimated compared to the true rate in the general population. The findings may not be generalizable.
	72.7
	Low 

	52
	Gebrerufael GG et al (2024)
	716 neonates from EDHS 2016
	The study had limitations in that the 2016 EDHS report is frequently according to respondents’ self-report due to this reason this might have the possibility of recall bias and also some significant predictor variables, such as the gestational mother’s age, were left out of the study. Moreover, the study was done 07 years back so it is unlikely to reflect the latest status of neonatal mortality in the region.
	75
	Low 

	53
	Ali et al (2025)
	1043 neonates admitted at NICU
	A single-center record reviewed data, which may restrict the generalizability of the findings. Additionally, the study’s observational nature limits the ability to establish causal relationships between the identified variables and neonatal mortality.
	62.5
	Low 

	54
	Aguma et al (2025)
	423 neonates admitted at NICU
	There is a potential to miss neonatal deaths particularly those excluded due to incomplete information which would underestimate the overall neonatal mortality. Since the study is a retrospective chat review based on the secondary data, inferences could not be drawn with respect to the temporal relationship among variables and association does not imply causation. Also it might be subject to information bias with the data quality dependent on the accuracy of the records.
	62.5
	Low 

	55
	Ali et al (2024)
	513 neonates admitted to NICU
	Conducted in multiple centers, including both public and private hospitals, that serve as referral hospitals. However, used a cross-sectional study design. As a result of the design’s nature, it was impossible to determine the causal relationship between the factors studied and their impact on neonatal mortality.
	75
	Low 

	56
	Tembo et al (2024)
	2340 neonates admitted at NICU
	Not retrieve all case files of neonates admitted at the NICU and amongst those retrieved, many had inadequate information of maternal and perinatal characteristics. Those neonates who died on arrival or who were not registered in the NICU register were not captured. Selection bias may have occurred as not all neonate admitted were included.
	62.5
	Low 

	57
	Awoke et al (2025)
	323 neonates admitted at NICU
	Use of data from record result in selection bias. The study lacked true nature of cohort study. It might have bias related to measurements.
	72.7
	Low 


