Supplementary material

Table S1:  Table showing Kenya’s county-level proportion of mDFPS (2014-2022) with 95% credible intervals (CI), mean posterior change (MPC), percentage change, and exceedance probability of increase of greater than zero of mDFPS from 2014 to 2022 Estimates based on adjusted Bayesian geostatistical models.

	County
	% mDFPS 2022
(95% CI)
	% mDFPS 2014
(95% CI)
	Mean posterior change (MPC) in mDFPS
(95% CI)
	Probability of increase of mDFPS from 2014 to 2022

	Baringo
	63.76 (52.49, 73.8)
	44.8 (33.91, 55.63)
	18.96 (3.21, 33.81)
	0.98

	Bomet
	71.7 (63.87, 78.39)
	63.1 (55.27, 70.14)
	8.52 (-1.11, 18.52)
	0.93

	Bungoma
	76 (69.11, 81.68)
	71.03 (64.64, 76.78)
	5.58 (-3.59, 14.16)
	0.87

	Busia
	71.5 (64.05, 77.84)
	68.44 (61.16, 74.93)
	2.62 (-6.28, 11.85)
	0.62

	Elgeyo-Marakwet
	70.73 (62.44, 78.04)
	56.12 (46.59, 64.18)
	17.69 (4.83, 28.41)
	0.98

	Embu
	80.49 (72.83, 86.41)
	81.71 (75.69, 86.68)
	-1.12 (-9.74, 7.07)
	0.42

	Garissa
	32.25 (15.99, 51.64)
	20.44 (9.13, 38.5)
	9.03 (-13.47, 31.92)
	0.79

	Homa Bay
	74.55 (66.94, 81.55)
	62.38 (53.25, 70.36)
	12.18 (0.33, 23.42)
	0.96

	Isiolo
	30.84 (18.16, 48.06)
	18.36 (8.87, 32.33)
	11.82 (-6.13, 30.49)
	0.88

	Kajiado
	65.4 (49.74, 78.27)
	46.44 (32.36, 60.5)
	17.14 (-3.6, 36.47)
	0.93

	Kakamega
	75.5 (68.97, 81.07)
	72.1 (66.13, 77.56)
	3.19 (-5.06, 11.33)
	0.78

	Kericho
	74.63 (67.75, 80.51)
	66.65 (59.38, 73.25)
	7.77 (-1.79, 17.1)
	0.92

	Kiambu
	78.74 (71.97, 84.1)
	80.99 (75.52, 85.47)
	-2.16 (-10.37, 5.58)
	0.36

	Kilifi
	58.33 (43.23, 72.42)
	36.62 (24.44, 49.64)
	20.77 (0.61, 39.42)
	0.96

	Kirinyaga
	81.44 (76.14, 86.1)
	84.15 (79.63, 87.86)
	-2.18 (-9.13, 3.86)
	0.32

	Kisii
	75.85 (70.11, 80.71)
	74 (68.76, 78.96)
	0.99 (-6.91, 8.33)
	0.60

	Kisumu
	74.1 (66.98, 80.23)
	67.52 (60.61, 73.2)
	6.8 (-2.11, 15.76)
	0.91

	Kitui
	67.73 (51.04, 81.44)
	59.93 (43.57, 73.32)
	7.08 (-13.05, 27.64)
	0.70

	Kwale
	59.81 (47.49, 71.61)
	52.03 (40.07, 64.62)
	7.39 (-11.14, 26.11)
	0.77

	Laikipia
	73.91 (62.13, 82.62)
	58.42 (48.08, 67.62)
	13.62 (-0.64, 28.01)
	0.92

	Lamu
	59.73 (41.89, 74.58)
	50.05 (36.43, 66.23)
	5.6 (-13.24, 23.65)
	0.70

	Machakos
	79.56 (71.4, 85.98)
	80.43 (74.08, 85.64)
	-0.37 (-9.36, 8.58)
	0.49

	Makueni
	74.92 (64.9, 83.04)
	66.39 (56.42, 75.36)
	9.31 (-5.06, 22.32)
	0.80

	Mandera
	13.54 (5, 28.86)
	2.85 (0.61, 9.77)
	10.26 (-0.25, 25.91)
	0.97

	Marsabit
	18.68 (8, 36.34)
	20.34 (9.03, 39.8)
	-1.42 (-22.91, 18.83)
	0.46

	Meru
	76.5 (67.61, 84.29)
	72.27 (63.6, 80.68)
	4.45 (-7.64, 15.28)
	0.70

	Migori
	74.03 (65.67, 81.01)
	57.71 (49.01, 66.16)
	15.83 (3.43, 27.64)
	0.99

	Mombasa
	67.55 (60.47, 73.93)
	70.53 (63.8, 76.31)
	-2.11 (-10.92, 6.33)
	0.36

	Murang'a
	80.07 (73.24, 85.41)
	79.59 (73.88, 84.33)
	0.85 (-7.36, 8.34)
	0.58

	Nairobi
	77.24 (72.31, 81.74)
	82.66 (78, 86.3)
	-5.14 (-11.32, 0.8)
	0.11

	Nakuru
	77.02 (68.7, 83.64)
	68.12 (59.72, 75.77)
	7.84 (-3.35, 18.94)
	0.90

	Nandi
	75.66 (68.75, 81.42)
	72.22 (66.11, 78.38)
	3.27 (-5.86, 11.8)
	0.77

	Narok
	60.61 (47.84, 71.98)
	41.09 (30.07, 55.1)
	16.41 (-1.48, 34.06)
	0.95

	Nyamira
	74.66 (68.63, 79.72)
	73.63 (68.39, 78.77)
	0.74 (-7.18, 8.2)
	0.58

	Nyandarua
	80.05 (72.74, 86.11)
	73.59 (66.56, 80.25)
	6.8 (-3.17, 16.17)
	0.90

	Nyeri
	81.2 (74.05, 86.95)
	78.99 (72.67, 84.59)
	2.37 (-6.52, 10.79)
	0.70

	Samburu
	29.23 (17.36, 45)
	31.38 (19.8, 46.8)
	2.56 (-16.46, 20.8)
	0.56

	Siaya
	67.27 (58.15, 74.65)
	66.21 (58.38, 72.63)
	1.13 (-9.85, 11.38)
	0.56

	Taita Taveta
	73.03 (56.85, 84.65)
	56.62 (39.61, 72.63)
	16.27 (-5.19, 36.21)
	0.91

	Tana River
	43.91 (26.02, 62.07)
	31.29 (17.36, 48.36)
	12.99 (-11.93, 36.39)
	0.78

	Tharaka-Nithi
	79.17 (69.95, 85.33)
	76.33 (68.75, 82.74)
	1.82 (-8.78, 12.15)
	0.62

	Trans Nzoia
	76.35 (69.22, 82.47)
	61.11 (53.1, 68.74)
	15.23 (3.89, 25.32)
	0.99

	Turkana
	41.59 (24.5, 62.26)
	14.81 (6.39, 30.37)
	25.97 (4.32, 48.79)
	0.97

	Uasin Gishu
	77.01 (70.43, 82.36)
	71.21 (64.61, 77.32)
	4.24 (-5.17, 13.2)
	0.81

	Vihiga
	74.22 (68.7, 79.04)
	68.95 (62.79, 73.71)
	5.48 (-2.53, 13.51)
	0.91

	Wajir
	20.14 (8.83, 38.6)
	7.78 (2.85, 19.53)
	11.54 (-2.55, 30.41)
	0.93

	West Pokot
	38.22 (24.42, 53.34)
	18.2 (10.74, 29.77)
	17.71 (1.9, 34.18)
	0.98

























Table S2:  Table showing Nigeria's state-level proportion of mDFPS (2013-2018) with 95% credible intervals (CI), mean posterior change (MPC), percentage change, and probability exceedance probability of increase of greater than zero of mDFPS from 2013 to 2018. Estimates based on adjusted Bayesian geostatistical models.

	State
	% mDFPS 2018
(95% CI)
	% mDFPS 2013
(95% CI)
	Mean posterior change (MPC) in mDFPS
(95% CI)
	Probability of increase of mDFPS from 2013 to 2018

	Abia
	28.59 (21.92, 36.29)
	41.68 (34.75, 49.01)
	-12.88 (-23.14, -2.65)
	0.04

	Adamawa
	39.86 (26.59, 54.36)
	9.56 (4.78, 18.67)
	31.15 (16.54, 46.38)
	0.99

	Akwa Ibom
	32.58 (25.6, 40.52)
	39.57 (32.33, 46.91)
	-7.86 (-17.61, 2.18)
	0.17

	Anambra
	32.32 (25.24, 39.5)
	34.78 (28.33, 42.64)
	-3.55 (-12.97, 6.12)
	0.27

	Bauchi
	18.44 (11.07, 29.3)
	7.27 (3.47, 14.69)
	7.63 (-1.22, 19.77)
	0.89

	Bayelsa
	11.56 (6.88, 18.4)
	36.79 (29.04, 45.52)
	-25.12 (-34.49, -15.55)
	0.01

	Benue
	36.3 (25.97, 48.15)
	32.2 (22.53, 43.01)
	5.33 (-9.73, 20.26)
	0.67

	Borno
	9.32 (2.42, 20.96)
	8.16 (2.77, 18.36)
	-0.13 (-10.11, 12.88)
	0.56

	Cross River
	32.47 (23.35, 43.63)
	34.49 (24.79, 44.03)
	2.09 (-13.61, 17.87)
	0.51

	Delta
	25.35 (17.54, 35.03)
	42.95 (33.88, 53.08)
	-19.7 (-32.33, -5.82)
	0.01

	Ebonyi
	25.07 (17.73, 33.53)
	27.07 (21.25, 34.01)
	-2.99 (-12.43, 7.19)
	0.35

	Edo
	26.66 (18.64, 36.81)
	43.23 (34.08, 52.94)
	-16.54 (-29.36, -3.11)
	0.01

	Ekiti
	47.74 (40.14, 55.97)
	52.05 (45.05, 59.74)
	-5.36 (-16.24, 5.49)
	0.19

	Enugu
	39.08 (30.9, 48.21)
	39.89 (32.69, 47.33)
	-0.35 (-11.69, 11.36)
	0.48

	FCT - Abuja 
	35.72 (27.3, 44.83)
	34.92 (25.39, 45.88)
	-0.47 (-12.7, 11.73)
	0.51

	Gombe
	40.61 (30.58, 52.05)
	9.25 (5.02, 15.95)
	30.64 (19.04, 42.64)
	1.00

	Imo
	29.12 (22.79, 36.01)
	35.6 (29.3, 42.39)
	-6.27 (-15.28, 2.78)
	0.18

	Jigawa
	14.64 (8.46, 24.16)
	3.33 (1.46, 7.6)
	10.99 (3.91, 21.02)
	0.99

	Kaduna
	45.01 (32.93, 57.93)
	55.32 (41.96, 67.48)
	-6.69 (-24.47, 11.03)
	0.32

	Kano
	18.87 (11.68, 28.72)
	5.83 (3.05, 10.53)
	11.79 (4.24, 21.52)
	0.95

	Katsina
	15.8 (9.01, 25.72)
	6.53 (3.27, 12.77)
	8.37 (0.18, 18.61)
	0.92

	Kebbi
	13.66 (5.99, 27.49)
	3.32 (1.16, 8.7)
	8.12 (0.81, 22.12)
	0.93

	Kogi
	32.41 (21.81, 45.44)
	33.97 (24.14, 45.05)
	-0.55 (-16.48, 15.3)
	0.44

	Kwara
	22.57 (11.57, 41.12)
	35.72 (22.03, 53.42)
	-13.98 (-32.67, 6.09)
	0.16

	Lagos
	37.48 (28.39, 47.4)
	46.98 (38.1, 56.03)
	-9.26 (-21.58, 3.53)
	0.12

	Nassarawa
	28.63 (18.89, 40.6)
	33.45 (22.96, 46.44)
	-5.18 (-20.17, 9.95)
	0.33

	Niger
	18.12 (8.96, 33.89)
	14.33 (7.17, 26.58)
	2.92 (-10.5, 19.47)
	0.64

	Ogun
	32.16 (22.32, 44.77)
	36.09 (26.22, 47.55)
	-3.64 (-17.97, 11.05)
	0.35

	Ondo
	30.29 (21.93, 40.68)
	41.37 (31.84, 51.67)
	-11.12 (-24.55, 3.00)
	0.11

	Osun
	46.88 (38.17, 55.93)
	52.78 (45.39, 60.76)
	-6.1 (-17.59, 4.95)
	0.22

	Oyo
	24.9 (14.58, 38.54)
	39.78 (28.5, 53.6)
	-14.56 (-31.07, 1.34)
	0.10

	Plateau
	38.15 (26.66, 50.16)
	35.07 (24.37, 47.49)
	2.04 (-14.29, 18.26)
	0.59

	Rivers
	37.76 (30.05, 47.11)
	37.37 (29.77, 45.89)
	1.14 (-10.09, 13.38)
	0.53

	Sokoto
	7.00 (2.56, 15.8)
	2.9 (1.03, 7.88)
	3.2 (-2.2, 12.73)
	0.86

	Taraba
	18.38 (9.27, 34.48)
	18.77 (10.57, 30.76)
	1.48 (-12.82, 18.45)
	0.59

	Yobe
	4.11 (1.63, 10.35)
	2.51 (0.83, 7.58)
	1.34 (-3.47, 8)
	0.73

	Zamfara
	11.23 (4.86, 23.47)
	5.32 (2.37, 11.48)
	5.71 (-2.88, 18.22)
	0.86



Table S3: Adjusted odds ratios (aOR) for demand for family planning satisfied with modern contraception methods in Ethiopia (DHS), Kenya (DHS) and Nigeria (DHS) based on the using Bayesian geostatistical logistic regression (Equation 2). Based on the first survey.
	Characteristic
	Ethiopia (year: 2016)
	Kenya (year: 2014)
	Nigeria (year: 2013)

	
	aOR (95% CI)
	aOR (95% CI)
	aOR (95% CI)

	  Women education years
	2.25 (1.32, 3.83)
	3.43 (2.10, 6.47)
	10.83 (6.12,19.83)

	Population density
	1.15 (1.07, 1.24)
	1. 05 (0.99, 1.12)
	1.09 (1.03, 1.15)

	Mean parity
	0.68 (0.64, 0.72)
	0.84 (0.81, 0.88)
	0.89 (0.86, 0.92)

	Probability seeking care at a health facility
	1.06 (0.59, 1.88)
	0.63 (0.28, 1.56)
	1.58 (1.18, 2.11)

	Percentage of people living below a one USA dollar1
	
	0.27 (0.12, 0.80)
	2.11 (0.85, 5.23)


1Percentage of people living below US $1-dollar variable was not available for Ethiopia
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Figure S1:  Percentage of demand for family planning satisfied with modern contraception methods (mDFPS) for Ethiopia. Estimates based on unadjusted weighted averages. Top left panel: Map of the percentage of demand for family planning satisfied with modern contraception methods (mDFPS) in Ethiopia in 2016 (DHS).  ​Top right panel: Map of the crude percentage of mDFPS in Ethiopia in 2019. Note: data was not collected in Sidama in 2019 (PMA).
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Figure S2:  Percentage of demand for family planning satisfied with modern contraception methods (mDFPS) for Kenya. Estimates based on unadjusted weighted averages. Top left panel: Map of the percentage of demand for family planning satisfied with modern contraception methods (mDFPS) in Kenya in 2014 (DHS).  ​Top right panel: Map of the crude percentage of mDFPS in Ethiopia in 2022 (DHS). 
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Figure S3:  Percentage of demand for family planning satisfied with modern contraception methods (mDFPS) for Nigeria. Estimates based on unadjusted weighted averages. Top left panel: Map of the percentage of demand for family planning satisfied with modern contraception methods (mDFPS) in Nigeria in 2013 (DHS).  ​Top right panel: Map of the crude percentage of mDFPS in Nigeria in 2018 (DHS). 
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