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Table. 1 JBI critical appraisal results for (Epidemiology of Measles outbreaks, incidence and associated Risk factors in Ethiopia from 2000 – 2023: A Systematic review and Meta-analysis)
	Table.  JBI critical appraisal results

	No
	Studies
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	Tsegaye  et al., 2021
	✓
	✓
	X
	X
	✓
	N
	N
	✓
	✓

	2
	Yusuf M. et al., 2017
	✓
	✓
	X
	X
	✓
	N
	N
	✓
	✓

	3
	Tesfaye  A., et al., 2019
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	4
	Girmay. A., et al., 2019
	✓
	✓
	X
	X
	✓
	N
	N
	✓
	✓

	5
	Tsegaye  G., et al. 2022
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	6
	Belda  K., et al., 2017
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	7
	Kalil  F.S., et al., 2020
	✓
	✓
	X
	✓
	✓
	N
	X
	✓
	✓

	8
	Tariku  M.K. et al.2019
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	9
	Aragaw  M. et al. 2012
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	10
	Bukuno S., et al. 2023
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	11
	Babure, et al., 2020.
	✓
	✓
	X
	✓
	✓
	N
	X
	✓
	✓

	12
	W/Kidan, et al., 2021
	✓
	✓
	X
	✓
	✓
	N
	X
	✓
	✓

	13
	Mebrate, et al., 2023
	✓
	✓
	X
	✓
	✓
	N
	X
	✓
	✓

	14
	Degefa G., et al., 2019
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	15
	Geatchew Abichu. 2022
	✓
✓
	✓
✓
	X
X
	✓
✓
	✓
✓
	N
N
	N
N
	✓
✓
	✓
✓

	16
	A.S. Wallace, et al., 2014
	
	
	
	
	
	
	
	
	

	17
	Ismail A. S et al. 2019
	✓
	✓
	X
	X
	✓
	N
	N
	✓
	✓

	18
	TE Duressa, 2015
	✓
	✓
	X
	X
	✓
	N
	N
	✓
	✓

	19
	Bekele BB. et al 2018
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	20
	Tariku MK. et al.  2019
	✓
	✓
	X
	X
	✓
	N
	N
	✓
	✓

	21
	Ayele W. 2016
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	22
	Hassen MN., et al 2018
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	23
	Desta TK., et al. 2018
	✓
	✓
	X
	✓
	✓
	N
	X
	✓
	✓

	24
	Biru M. et al. 2022
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	25
	Getahun et al. 2017
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	26
	Ashenafi A. 2015
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	27
	Kalil, F.S., et al. 2020
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	28
	Yitbarek K., et al. 2021
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	29
	Gutu MA.,  et al. 2020
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	30
	Poletti P., et al. 2018
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	31
	Mitiku K., et al.  2007
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	32
	A.B. Woyessa ,  2012
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	33
	Worku Etsehiwot. 2013
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	34
	Degefa1 G., et al. 2019
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	35
	Mohamed AD et al. 2022
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓

	36
	Ali AM., et al. 2021
	✓
	✓
	X
	✓
	✓
	N
	N
	✓
	✓


  Key ✓, satisfied; X, not satisfied; N, not applicable 
(1) Is the sample representative of patients in the population as a whole? 
(2) Are the patients at a similar point in the course of their condition/illness? 
(3) Has bias been minimized in relation to selection of cases and of controls? 
(4) Are confounding factors identified and strategies to deal with them stated? 
(5) Are outcomes assessed using objective criteria? 
(6) Was follow up carried out over a sufficient time period? 
(7) Were the outcome of people who withdrew described and included in the analysis?
(8) Were outcomes measured in a reliable way? 
(9) Was appropriate statistical analysis used?


Table.2 Measles incidence in Ethiopia (Epidemiology of Measles outbreaks, incidence and associated Risk factors in Ethiopia from 2000 – 2023: A Systematic review and Meta-analysis) 

	Year
	Population
	Measles confirmed cases
	Measles incidence Rate/ 1,000,000 population

	2005
	77,469,940
	1416
	18.3

	2006
	79,691,050
	1469
	18.4

	2007
	81,996,185
	1521
	18.6

	2008
	84,357,105
	3574
	42.4

	2009
	86,755,585
	2653
	30.6

	2010
	89,237,791
	6196
	69.4

	2011
	91,817,929
	4515
	49.2

	2012
	94,451,280
	4619
	48.9

	2013
	97,084,366
	6539
	67.4

	2014
	99,746,766
	12739
	127.7

	2015
	102,471,895
	17745
	173.2

	2016
	105,293,228
	4579
	43.5

	2017
	108,197,950
	1921
	17.8

	2018
	111,129,438
	1752
	15.8

	2019
	114, 120,594
	3998
	35.0

	2020
	117,190,911
	1952
	16.7

	2021
	120,283,026
	1953
	16.2

	2022
	123,379,924
	9291
	75.3

	2023
	126,527,060
	6933
	54.8



Fig.1 for Pooled prevalence of Risk factors for (Epidemiology of Measles outbreaks, incidence and associated Risk factors in Ethiopia from 2000 – 2023: A Systematic review and Meta-analysis)
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Risk Factors 


Study name


Statistics for each study


Event rate and 95% CI


Event 


Lower 


Upper 


rate


limit


limit


Z-Value


p-Value


CH


Girmay. A et al. 2019


0.310


0.235


0.395


-4.164


0.000


CH


Bukuno et al.


0.264


0.209


0.329


-6.508


0.000


CH


W/Kidan et al.


0.130


0.084


0.198


-7.506


0.000


CH


Tariku MK. et al.  2019


0.198


0.152


0.254


-8.575


0.000


CH


Tesfaye et al.


0.268


0.197


0.353


-4.930


0.000


CH


Mebrate et al.


0.411


0.342


0.483


-2.413


0.016


CH


Tsegaye et al.


0.130


0.091


0.184


-9.192


0.000


CH


Ismail A. S et al. 2019


0.233


0.168


0.313


-5.729


0.000


CH


Geatchew Abichu 2022


0.229


0.151


0.331


-4.648


0.000


CH


TE Duressa ·


0.370


0.309


0.437


-3.766


0.000


CH


Ayele W. 2016


0.239


0.184


0.303


-6.942


0.000


CH


0.247


0.197


0.304


-7.618


0.000


ML


Geatchew Abichu


0.210


0.135


0.312


-4.859


0.000


ML


Ayele W.M. 2016


0.286


0.229


0.350


-5.999


0.000


ML


0.258


0.191


0.337


-5.430


0.000


NV


Girmay. et al., 2019


0.374


0.298


0.457


-2.936


0.003


NV


Bukuno et al. 2023


0.423


0.365


0.483


-2.508


0.012


NV


W/Kidan et al. 2021


0.236


0.176


0.308


-6.257


0.000


NV


Tesfaye et al. 2021


0.291


0.219


0.376


-4.552


0.000


NV


Mebrate etl,.2023


0.273


0.208


0.350


-5.337


0.000


NV


Tsegaye et al 2022


0.362


0.308


0.419


-4.583


0.000


NV


Geatchew A. 2022


0.418


0.330


0.512


-1.708


0.088


NV


Ismail A.S et al. 2019


0.267


0.199


0.347


-5.198


0.000


NV


TE Duressa · 2015


0.370


0.309


0.437


-3.766


0.000


NV


Bekele BB. et al 2018


0.200


0.154


0.255


-8.591


0.000


NV


0.319


0.270


0.371


-6.429


0.000


PC


Tsegaye etl. 2022


0.237


0.187


0.296


-7.631


0.000


PC


W/Kidan etl. 2021


0.172


0.119


0.243


-7.135


0.000


PC


Tesfaye etl. 2021


0.427


0.352


0.505


-1.829


0.067


PC


Ismail, A. S et al.


0.244


0.178


0.325


-5.554


0.000


PC


0.263


0.173


0.379


-3.773


0.000


TH


Bukuno, etl. 2023


0.239


0.185


0.303


-7.007


0.000


TH


Tariku K., et al. 2019


0.212


0.165


0.268


-8.340


0.000


TH


Mebrat et al.2023


0.068


0.035


0.131


-7.131


0.000


TH


Tsegaye etl,. 2022


0.244


0.193


0.302


-7.501


0.000


TH


Geatchew Ab. 2022


0.264


0.182


0.367


-4.210


0.000


TH


Ismail. etl,. 2019


0.244


0.178


0.325


-5.554


0.000


TH


TE Duressa


0.249


0.191


0.317


-6.431


0.000


TH


0.221


0.183


0.265


-10.396


0.000


Overall


0.262


0.238


0.288


-15.556


0.000


-1.00


-0.50


0.00


0.50


1.00


Favours A


Favours B


Fig Pooled Prevalence of Risk Factors


Meta Analysis




Group by

Risk Factors 

Study name Statistics for each study Event rate and 95% CI

Event  Lower  Upper 

rate limit limit Z-Value p-Value

CH Girmay. A et al. 2019 0.310 0.235 0.395 -4.164 0.000

CH Bukuno et al. 0.264 0.209 0.329 -6.508 0.000

CH W/Kidan et al. 0.130 0.084 0.198 -7.506 0.000

CH Tariku MK. et al.  2019 0.198 0.152 0.254 -8.575 0.000

CH Tesfaye et al. 0.268 0.197 0.353 -4.930 0.000

CH Mebrate et al. 0.411 0.342 0.483 -2.413 0.016

CH Tsegaye et al. 0.130 0.091 0.184 -9.192 0.000

CH Ismail A. S et al. 2019 0.233 0.168 0.313 -5.729 0.000

CH Geatchew Abichu 2022 0.229 0.151 0.331 -4.648 0.000

CH TE Duressa · 0.370 0.309 0.437 -3.766 0.000

CH Ayele W. 2016 0.239 0.184 0.303 -6.942 0.000

CH 0.247 0.197 0.304 -7.618 0.000

ML Geatchew Abichu 0.210 0.135 0.312 -4.859 0.000

ML Ayele W.M. 2016 0.286 0.229 0.350 -5.999 0.000

ML 0.258 0.191 0.337 -5.430 0.000

NV Girmay. et al., 2019 0.374 0.298 0.457 -2.936 0.003

NV Bukuno et al. 2023 0.423 0.365 0.483 -2.508 0.012

NV W/Kidan et al. 2021 0.236 0.176 0.308 -6.257 0.000

NV Tesfaye et al. 2021 0.291 0.219 0.376 -4.552 0.000

NV Mebrate etl,.2023 0.273 0.208 0.350 -5.337 0.000

NV Tsegaye et al 2022 0.362 0.308 0.419 -4.583 0.000

NV Geatchew A. 2022 0.418 0.330 0.512 -1.708 0.088

NV Ismail A.S et al. 2019 0.267 0.199 0.347 -5.198 0.000

NV TE Duressa · 2015 0.370 0.309 0.437 -3.766 0.000

NV Bekele BB. et al 2018 0.200 0.154 0.255 -8.591 0.000

NV 0.319 0.270 0.371 -6.429 0.000

PC Tsegaye etl. 2022 0.237 0.187 0.296 -7.631 0.000

PC W/Kidan etl. 2021 0.172 0.119 0.243 -7.135 0.000

PC Tesfaye etl. 2021 0.427 0.352 0.505 -1.829 0.067

PC Ismail, A. S et al. 0.244 0.178 0.325 -5.554 0.000

PC 0.263 0.173 0.379 -3.773 0.000

TH Bukuno, etl. 2023 0.239 0.185 0.303 -7.007 0.000

TH Tariku K., et al. 2019 0.212 0.165 0.268 -8.340 0.000

TH Mebrat et al.2023 0.068 0.035 0.131 -7.131 0.000

TH Tsegaye etl,. 2022 0.244 0.193 0.302 -7.501 0.000

TH Geatchew Ab. 2022 0.264 0.182 0.367 -4.210 0.000

TH Ismail. etl,. 2019 0.244 0.178 0.325 -5.554 0.000

TH TE Duressa 0.249 0.191 0.317 -6.431 0.000

TH 0.221 0.183 0.265 -10.396 0.000

Overall 0.262 0.238 0.288 -15.556 0.000

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B

Fig Pooled Prevalence of Risk Factors

Meta Analysis


