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Variables

Dependent Input 221 29571 0.3810 1.8798 3.7906
variable
Independent | LR_stock 221 5.8553 0.8693 3.3322 7.2086
variable
LR_flow 221 3.9395 0.3139 3.0910 5.2523
Control Edu 221 7.6682 0.4869 4.0853 8.6538
variables
IS 221 0.3358 0.1107 0.0960 0.5750
Price 221 15.9675 5.7679 6.5008 37.2033
Dgdp 221 9.3287 0.5904 8.0792 10.5182
Scale 221 1.3900 1.5468 0.0220 10.2450
Conv 221 12.1584 0.3488 11.4015 12.9531
Epi 221 03755 0.7569 0.0000 4.7980

To ensure data comparability, all variables denominated in currencies in the table are

‘measured in 2006 constant prices.
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Variable gdp IS _stock cale Price Ed Epi Mean
VIF 45400 3.4000 2.7600 2.1600 2.1100 1.8900 1.4700 12100
1/VIE 0.2200 0.2940 03630 0.4620 0.4740 05300 0.6810 0.8270 2.4400
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Variables Input Input Input

LR_stock 02159 01431
(0.0283) (0.0263)
LR_flow 0.1462* 0.0970%*
(0.0201) (0.0099)
Edu ~0.0010 0.0116*
(0.0090) (0.0068)
Is —0.4001% —0.1976*
(0.1328) (0.1181)
Price 0.0058+* 0.0072+
(0.0017) (0.0012)
Dgdp 0.4909** 0.9255%
(0.1006) (0.0785)
Scale 0.0305** 0.0264*
(0.0059) (0.0051)
Conv —0.1198 —0.1033
(0.0792) (0.0631)
Epi 0.0116* 0.0122%
(0.0049) (0.0040)
Constant 13853 —0.9558 17495** | —4.5955%
(0.1349) (1.3305) (0.1005) (0.9625)
Province FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
N 21 21 21 21

‘The standard errors are reported in the brackets. ***, **, and * represent significance at the
1%, 5%, and 10% levels.
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(1) (3) 4) (©)

First Replacing Y Replacing X Lagged X
Variables LR_stock Input_p Input Input
LR_iv 02157+
(0.0436)
LR _stock 03423 0.0157*
(0.0997) (0.0090)
LR ¢ 0.1429*
(0.0183)
LR _stock_1 0.0271*
(0.0164)

Constant —0.4710"* 01429 —6.4388"*

(0.1013) (0.0183) (1.2802)
cv Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
N 221 221 221 221 208
R-squared 0.749
F-value in the first stage 24.48
p-value 0.0000
Kleibergen-Paap rk LM statistic 13.665
p-value 0.0002
Kleibergen-Paap Wald rk F 24.479
statistic

Columns (1) and (2) are the results of IV. The standard errors are reported in the brackets. ***, **, and * represent significance at the 1%, 5%, and 10% levels. CV represents the control variables.
Yes represents all the control variables are added to the model. The regression coefficients presented are significant at the 1% or 10% level, while the regression coefficients not presented are
significant at either the 1%, 5%, or 10% level.
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Region Study Sample Str.spp No. Str  Proportion

design ST  taken

Dereje etal. (57) 2014-2015 | AA Milk St agalactiae 186 | 97 5 0.052
Dereje etal. (57) 2014-2015 | AA Milk Str. dysgalactiae 186 97 5 0.052
Dereje etal. (57) 20142015 AA Milk Str. uberis 186 97 12 0124
Etifu and Tilahun (21) 2011-2012 Oromia Milk Str.Sppp. oo 8 0.058
Zenebe etal. (59) 2011-2012 | Tigray Milk Str. agalactiae 32 698 142 0.203
Moges etal. (22) 20092010 Amhara Milk Str. agalactiae 2 16 26 0.159
Moges etal. (22) 2009-2010 | Amhara Milk Str. dysgalactiae | 322 164 2 0.140
Moges etal. (22) 2009-2010 | Amhara CS.SR Milk St uberis 32 16 1 0.067
Kumbe etal. (59) 2017-2018  Oromia CSSR Milk Str.Sppp. 30 155 33 0213
Ararsa etal. (74) 2009-2010 | AA CS.SR Milk St agalactiae 90 180 2 0122
Ararsa etal. (74) 2009-2010 | AA CS.SR Milk Str. dysgalactiae | 90 180 13 0.072
Ararsa etal. (74) 2009-2010 | AA CS.SR Milk St uberis 90 180 5 0.028
Ararsa etal. (74) 2009-2010 | AA CS.SR Milk Str. faccalis 9% 180 5 0.028
Boggale etal. (53) 2009-2010  Oromia CS.SR Milk Str. agalactiae 1,019 1,493 192 0.129
Adane etal. (90) 2010-2011  Oromia CS, SR Milk Strspp. 460 641 160 0.250
Tegegne etal. (91) 20152016 Amhara CSSR Milk St agalactiae 303187 27 0.144
Tegegne etal. (91) 2015-2016 | Amhara Cs, SR Milk Str. dysgalactiae | 303 187 1 0.059
Fesseha etal. (92) 2018-2019  Oromia CS.SR Milk Strspp. 283 144 16 0111
Getahun etal. (3%) 2007 Oromia (S Milk Str. agalactiae 500 195 28 0.144
Getahun etal. (35) 2007 Oromia CSSR Milk Str dysgalactiae | 500 195 6 0.031
Getahun etal. (35) 2007 Oromia CSSR Milk St uberis 500 195 20 0.103
Girma etal. (39) 20102011 | Oromia CS,5R Milk Str. agalactiae TR 2% 0.198
Girma etal. (39) 2010-2011  Oromia Milk St agalactiae s 12 7 0.058
Girma etal. (39) 2010-2011  Oromia Milk St uberis 384121 7 0.058
Megersa etal. (54) 20092010 Sidama (S Milk St agalactiae 25 200 53 0.265
Mekonnen and Tesfaye (93) 2009 Oromia Milk St agalactiae 06 9 n 0.116
Mekonnen and Tesfaye (93) 2009 Oromia Cs, SR Milk Str. dysgalactiae 206 95 6 0.063
Mekonnen and Tesfaye (93) 2009 Oromia CS,5R Milk Str. ubers 06 95 3 0032
Mekonnen and Tesfaye (93) 2009 Oromia C5, SR Milk Str. faecalis 06 9 10 0.105
Mekibib et al. (94) 2008-2009 | AA Cs, SR Milk Strspp 107 153 1 0.072
Wubshet etal. (95) 2012-2013 | AA CSSR Milk St agalactiae 2 72 10 0.139
Wubshet et al. (95) 2012-2013  SNNPR CSSR Milk Str. dysgalactiae | 28 72 4 0.056
Wubshet et al. (95) 2012-2013  SNNPR CSR Milk St uberis 2 72 5 0.069
Yohannes and Alemu (96) 2017-2018  SNNPR CSSR Milk St agalactiae 25 51 9 0.176
Yohannes and Alemu (96) 2017-2018 | SNNPR CSSR Milk Str. dysgalactiae | 245 51 4 0.078
Tefera eta l. (97) 2019-2021 | AA csps Milk Strspp. 03 72 12 0.167
Bitew etal. (95) 2009-2010  AmharaBdr = CSSrsm Milk St agalactiae 02 79 7 0.089
Bitew etal. (95) 20092010 Amhara CS.Stsm Milk Str dysgalactiae | 302 79 4 0051
Bitew etal. (95) 2009-2010 | Amhara Cs.Stsm Milk St uberis 02 79 2 0.025
Haftu etal. (99) 2009-2010 | Tigray CSSR Milk St agalactiae 305 128 9 0.070
Haftu etal. (99) 2009-2010 | Tigray CSSR Milk Str dysgalactiae | 305 128 4 0.031
Zeryehun and Abera (100) 2015-2016  Oromia CSSR Milk St agalactiae 384 187 32 0171
Zeryehun and Abera (100) 2015-2016  Oromia CSSR Milk Str. dysgalactiac | 384 187 12 0.064
Zeryehun and Abera (100) 2015-2016 | Oromia CSSR Milk Str. ubers 38187 7 0037
Melse etal. (101) 2010-2011  Oromia CSSR Milk Strspp. 27 6l 10 0.164
Redeat etal. (24) 2019-2021 | AA csps Milk St agalactiae 205 86 8 0.093
Redeat etal. (1) 20192021 AA Csps Milk Str dysgalactiae | 203 86 2 0.023
Redeat etal. (24) 2019-2021 | AA J Milk St uberis 05 86 1 0012
Birhanu etal. (5 2015-2016 | AA CSSR Milk Strspp.. 62 153 43 0.281
unidentifed
Megersa etal. (54) 2009-2010 | Oromia CSSR Milk St agalactiae 25 200 53 0.265
Yusuf and Husen (56) 2021 Oromia R Milk St agalactiae 56 n2 8 0.071
Yusuf and Husen (56) 2021 Oromia CSSR Milk St uberis s6 12 3 0.027
Yusuf and Husen (56) 2021 Oromia CSSR Milk Strp. faccalis 56 12 3 0.027

A, Addis Abeba; CS, cross-sectionals ST, sampling technique; CMT, California mastitis test; SR, simple random sampling; Srsm, systematic random sampling; BC, bacterial culture; TAE, total
animal examination; TBI, total bacterial isolation; No. Str, number of Streptococcus isolates; PS, purposive sampling.
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Moderators Category Case  ES (95%CI)(RE) Heterogeneity Test for subgroup
differences (RE)

VAl @ p value [e] p value
Pooled ES 25 Ovenall 5662 1100 0.20(0.170.23) 87 020 <001 207.9 <0.0001
Species-wise 13| St dysagalcte 1642 101 0,06 (0.046; 0.079) 49 012 002 4679 <0.0001
16 St agalactie 4791 712 0.13 (0.109; 0.161) 79 0.14 <0.001
11 Strubreis 1388 7 0.055 (0.04; 0.080) 60 025 <001
3 St Faccalis 387 18 0,046 (0.018; 0.116) 78 057 001
8 Un-identified 1517 293 0.15(0.103; 0.224) 87 037 <001
Level mastitis 18 Clinical 1823 625 0.24/0.116:0.306) 959 162 <0.001 045 05023
18 Subdlinical 3839 735 0.18 (0.101;0.231) 968 108 <0001
Year-wise 12 Post2016 2,809 463 0.19 (0.150;0.270) 83 014 0.00 on 074
13 Pre2016 2,853 67 0.20 (0.029;0.192) 86 039 <001
Region-wise 11 Oromia 3302 606 0.19 (0.1419;0.25) 91 125 <001 556 0021
3 Amhara 430 m 0.24(0.143;0375) 87 112 <001
2 Tigmy 826 155 0.15 (0.075; 0.283) 86 135 <001
7 AA 813 162 0.19 (0.131;0.264) 7 027 <001
2 SNNPR 251 66 0.26 (0.212;0.321) 0 0 088

K, Number of included studies; N, Total number of isolates; Case, Streptococcus spp. isolates; SNNPR, South Nations, Nationalities and peoples Region; AA, Addis Ababa; ES, Effect sze; RE,
random effect.
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Authol Antimicrobial  Group Str. spp tal No. resistance

Boggale etal. (53) Amoxicillin Beta lactam Str. agalactiae 192 a

Boggale etal. (53) Amoxicillin Beta lactam Str. faccalis 38 n 0289
Girma etal. (39) Amoxicillin Betalactam Str. agalactiae 16 1 0.063
Girma etal. (30) Amoicillin Beta lactam Str. dysgalactiae 7 2 0286
Girma etal. (39) Amoxicillin Beta lactam Str. uberis 5 1 0.200
Mogeseetal. (22) Ampicillin Betalactam Str. agalactiae 20 i 0.400
Moges etal. (22) Ampicillin Beta lactam Str. dysgalactiae 15 3 0.2000
Moges et al. (22) Ampicillin Beta lactam Str. uberis 7 3 0.429
Etifu etal. (102) Ampicillin Beta lactam Unidentified Str 8 2 02500
Boggale etal. (53) Ampicillin Beta lactam Str. agalactiae 192 52 0271
Boggale etal. (53) Ampicillin Beta lactam Str. faecalis 38 18 0474
Girma etal. (39) Ampicillin Betalactam Str. agalactiae 16 8 0500
Girma etal. (39) Ampicillin Beta lactam Str. dysgalactiae 7 4 0571
Girma etal. (39) Ampicillin Beta lactam Str. uberis 5 2 04
Getahunetal. (38) | Ampicllin Beta lactam Str. agalactiae 3 2 0154
Gewhunetal. (3%) | Ampicillin Beta lactam Str. dysgalactiae 3 0 0.000
Getahun et a (38). Ampicillin Beta lactam Str. uberis 19 7 0.368
Boggale etal. (53) Cloxacillin Beta lactam Str. agalactiae 192 6 0359
Boggale etal. (53) Cloxacillin Betalactam Str. faccalis 38 2 0,605
Girma etal. (39) Cloxacillin Beta lactam Str. agalactiae 16 2 0.125
Girma etal. (39) Cloxacillin Beta lactam Str.dysgalactiae 7 1 0143
Girma etal. (39) Cloxacillin Betalactam Str. uberis 5 1 0.200
Dereje etal. (57) Cotrimoxazole Sulphonamide Str. agalactiae 5 1 0200
Etifu etal. (102) Cotrimoxazole Sulphonamide str.spp 8 1 0125
Dereje etal. (57) Cotrimoxazole Sulphonamide Str. dysgalactiae 5 1 0.200
Dereje etal. (57) Cotrimoxazole Sulphonamide Str. uberis 12 4 0333
Dereje etal. (57) Erythromycin Aminoglycosides Str. agalactiae 5 2 0.400
Moges etal. (22) Erythromycin Aminoglycosides Str. agalactiae 20 4 0.200
Moges etal. (22) Erythromycin Aminoglycosides Str. dysgalactiae 15 3 0.200
Moges etal. (22) Erythromycin Aminoglycosides Str. uberis 7 4 0571
Etifu etal. (102) Erythromycin Aminoglycosides Unidentified/strep 8 0 0.000

Dereje etal. (57) Erythromycin Aminoglycosides Str. dysgalactiae 5 0 000

Dereje etal. (57) Erythromycin Aminoglycosides Str. uberis 12 0 0.00
Getahunetal. (3%) | Erythromycin Aminoglycosides Str. agalactiae 13 1 0077
Gewhunetal. (33) | Erythromycin Aminoglycosides Str. dysgalactiae 3 1 0333
Getahun etal. (38) Erythromycin Aminoglycosides Str. uberis 19 0 0.00
Dereje etal. (57) Gentamycin Aminoglycosides Str. agalactiae 5 0 0.00
Eiifu etal. (102) Gentamycin Aminoglycosides Unidentified strep il 0 000
Boggale etal. (53) Gentamycin Aminoglycosides Str. agalactiae 192 30 0.156
Boggale etal. (53) Gentamycin Aminoglycosides Str. faccalis 38 7 0184
Dereje etal. (57) Gentamycin Aminoglycosides Str. dysgalactiae 5 0 000
Dereje etal. (57) Gentamycin Aminoglycosides Str. uberis 12 2 0.167
Girma etal. (39) Gentamycin Aminoglycosides Str. agalactiae 16 2 0.125
Girma etal. (39) Gentamycin Aminoglycosides Str.dysgalactiae 7 2 0.286
Girma etal. (39) Gentamycin Aminoglycosides Str. uberis 5 0 000
Moges etal. (22) Oxytetracycline Tetracycline Str. agalactiae 20 5 025
Mogeseetal. (22) Oxytetracycline Tetracycline Str.dysgalactiae 15 n 0733
Moges etal. (22) Oxytetracycline Tetracycline Str. uberis 7 0 000
Boggale etal. (53) Oxytetracycline Tetracycline Str. agalactiae 192 9 0255
Boggale etal. (53) Oxytetracycline Tetracycline S. faccalis 38 15 0395
Girma etal. (39) Oxytetracycline Tetracycline Str. agalactiae 16 7 0438
Girma etal. (39) Oxytetracycline Tetracycline Str. dysgalactiae 7 4 0571
Girma etal. (39) Oxytetracycline Tetracycline Str. uberis 5 3 0.600
Gewhunetal. (3%) | Oxytetracycline Tetracycline Str. agalactiae 13 4 0308
Getahun etal. (38) Oxytetracycline Tetracycline Str. dysgalactiae 3 0 0.000
Getahunetal. (33) | Oxytetracycline Tetracycline Str. uberis 19 2 0.105
Dereje etal. (57) Pencillin Beta lactam Str. agalactiae 5 1 0.200
Boggale etal. (53) Pencillin Beta lactam Str. agalactiae 192 89 0.464
Boggale etal. (53) Pencillin Betalactam Str. faccalis 38 30 0.789

Dereje etal. (57) Pencillin Beta lactam Str. dysgalactiae 5 2 0400

Dereje etal. (57) Pencillin Beta lactam Str. uberis 12 4 0333
Girma etal. (39) Pencillin Beta lactam Str. agalactiae 16 12 0750
Girma etal. (39) Pencillin Beta lactam Str. dysgalactiae 7 6 0857
Girma et al. (39) Pencillin Beta lactam Str. uberis 5 4 0.800
Getahun etal. (38) Pencillin Beta lactam Str. agalactiae 13 2 0.154
Getahunetal. (38)  Pencillin Beta lactam Str. dysgalactiae 3 2 0.667
Getahun et al. (38) Pencillin Beta lactam Str. uberis 19 7 0.368
Moges etal. (22) Sulphonamide Sulphonamide Str. agalactiae 20 0 0,000
Mogeseetal. (22) Sulphonamide Sulphonamide Str. dysgalactiae 15 5 033
Moges etal. (22) Sulphonamide Sulphonamide Str. uberis 7 0 0.00
Getahunetal. (33) | Sulphonamide Sulphonamide Str. agalactiae 3 2 0154
Getahunetal. (33) | Sulphonamide Sulphonamide Str.dysgalactiae 3 0 000
Getahunetal.(33) | Sulphonamide Sulphonamide Str uberis 19 6 0316
Dercje etal. (57) Tetracycline Tetracycline Str. agalactiae 5 1 0.200
Mogeseetal. (22) Tetracycline Tetracycline Str. agalactiae 20 i 0400
Moges etal. (22) Tetracycline Tetracycline Str. dysgalactiae 15 9 0.600
Moges etal. (22) Tetracydline Tetracycline Str. uberis 7 3 0.429
Etifu etal. (102) Tetracycline Tetracycline Unidentified 8 1 0.125
Dereje etal. (57) Tetracycline Tetracycline Str. dysgalactiae 5 0 000

Dereje etal. (57) Tetracycline Tetracycline Str. uberis 12 4 0333
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Type of Total No. resistance  Pooled resistance Heterogeneity%(/?) p value

antimicrobial isolates isolates (95%)

Amoxacillin 258 56 22 (18-28%) 0 052 0.000
Ampicillin 343 102 35 (28-43%) 26 0.19 0077
Cloxacillin 258 96 33 (18-52%) 7 <001 04731
Cotrimazole 30 7 22 (12-44%) 0 075 0,000
Erythromycin 107 15 19.(10-33%) 31 0.16 03934
Gentamycin 288 43 16 (12-20%) 0 0.96 0.000
Pencillin 315 159 52 (38-67%) 66 <0.01 05339
Streptomycin 7 2% 42(26-61) 80 <001 10550
Tetracycline 335 m 38 (25-52%) 17 030 0.1060
Oxytetracycline 335 100 35 (24-47%) 59 <0.01 03429

Sulphonamides 77 13 21(11-36%) 2 027 01883
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Study Totalisolated streptspp Proportion
Etifu and Tilahun, 2018 138 8 006 [0.03,0.11]
Dereje etal, 2018 o7 2 023 [0.15,032]
Yohannes &Alemu, 2018 51 13 025 [0.15,039]
Zenebe etal, 2014 698 142 020 [0.18,023]
moges etal, 2011 164 60 037 [0.30; 0.44]
Kumbe et al 2020 155 3 021 [0.16;028]
Duguma etal, 2014 180 45 025 [0.19,032]
Boggale et al, 2018 1493 192 013 [0.11:0.15]
Adane etal, 2012 641 160 025 [022,028]
Tegegne et al, 2020 187 38 020 [0.15,027)
Fesseha etal, 2021 144 16 011 [007:0.17]
Getahun et al 2007 195 54 028 [022:034]
Girma etal, 2012 121 38 031 [0.24;0.40]
Megersa et al., 2012 200 53 026 021,033
Mekonnen & Tesfay, 2010 95 30 032 [0.23,0.42)
Mekibib et al., 2010 153 1" 007 [0.04;0.13]
Wubshet et ., 2017 72 19 026 [0.18;0.38]
Tefera etal, 2022 72 12 047 [0.10;027]
Bitew etal, 2010 79 13 016 [0.10;0.26]
haftu etal, 2012 128 13 010 [0.06;0.17]
Zeryehun& Abera, 2017 187 51 027 [0:21,0.34]
abera etal, 2012 61 10 016 [0.09;0.28]
Belayneh et al, 2014 86 10 012 [0.06;0.20]
Birhanu etal, 2017 153 43 028 [0:22,036]
Yusuf & Husen, 2023 112 14 012 [0.08;020]
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