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Appendix 1: Distribution of study sample by sub-region, country, survey year and sample size (number and relative proportion of the total sample size)
	Sub-region/Country
	Year of interview
	Number (n=123,134)
	Percent (%)

	Eastern Africa

	Burundi
	2017
	5,456
	4.4

	Comoros
	2012
	1,113
	0.9

	Ethiopia
	2016
	2,809
	2.3

	Kenya
	2014
	3,464
	2.8

	Madagascar
	2009
	4,172
	3.4

	Malawi
	2016
	6,525
	5.3

	Mozambique
	2011
	4,324
	3.5

	Rwanda
	2015
	3,280
	2.7

	Tanzania
	2016
	4,116
	3.3

	Uganda
	2016
	5,760
	4.7

	Zambia
	2018
	3,786
	3.1

	Zimbabwe
	2015
	2,244
	1.8

	Middle Africa

	Angola
	2016
	4,149
	3.4

	Cameroon
	2018
	3,391
	2.8

	Chad
	2015
	4,056
	3.3

	Democratic Republic of the Congo
	2014
	6,430
	5.2

	Gabon
	2012
	1,833
	1.5

	Republic of Congo
	2012
	3,069
	2.5

	São Tomé and Principe
	2009
	726
	0.6

	Southern Africa

	Lesotho
	2014
	426
	0.3

	Namibia
	2013
	1,860
	1.5

	South Africa
	2016
	1,310
	1.1

	Swaziland
	2007
	1,097
	0.9

	Western Africa

	Benin
	2018
	4,695
	3.8

	Burkina Faso
	2010
	5,911
	4.8

	Côte d'Ivoire
	2012
	2,798
	2.3

	Ghana
	2014
	2,225
	1.8

	Guinea
	2018
	2,689
	2.2

	Liberia
	2013
	2,569
	2.1

	Mali
	2018
	3,257
	2.6

	Niger
	2012
	4,610
	3.7

	Nigeria
	2018
	7,234
	5.9

	Senegal
	2019
	2,139
	1.7

	Sierra Leone
	2019
	3,846
	3.1

	The Gambia
	2013
	3,292
	2.7

	Togo
	2014
	2,474
	2.0

	Total
	
	123,134
	100.0







Appendix 2: Description of study sample by number of participants with missing data per variable 
	Variable
	Valid
	Missing

	
	Number (n)
	%
	Number (n)
	%

	Age at the birth of the child (in year)
	135761
	100%
	0
	0%

	Highest level of education
	135747
	100%
	14
	0%

	Occupation
	128050
	94.3%
	7711
	5.7%

	Household wealth index
	135761
	100%
	0
	0%

	Marital status
	135761
	100%
	0
	0%

	Place of residence
	135761
	100%
	0
	0%

	Frequency of listening to radio
	135761
	99.9%
	80
	0.1%

	Frequency of reading newspaper
	135609
	99.9%
	152
	0.1%

	Frequency of watching TV
	135612
	99.9%
	149
	0.1%

	Desire for pregnancy
	141730
	97.0%
	4301
	3.0%

	Ever had terminated pregnancy
	131781
	97.1%
	3980
	2.9%

	Unmet need for family planning
	131596
	96.9%
	4165
	3.1%

	Female participation in household decisions
	131466
	96.8%
	4295
	3.2%

	Birth order number (rank)
	135761
	100%
	0
	0%

	Number of reproductive age women in the household
	135751
	100.%
	10
	0%

	Sex of household head
	135761
	100%
	0
	0%

	Husband/partner's education attainment
	132301
	97.5%
	3460
	2.5%

	Sub-region
	135761
	100%
	0
	0%

	Year of survey
	135761
	100%
	0
	0%

	Country 
	135761
	100%
	0
	0%

	Language
	135761
	100%
	0
	0%

	Timing to first ANC initiation 
	135761
	100%
	0
	0%





Appendix 3: Variations in ANC initiation by selected characteristics
	Variable
	Frequency
	ANC initiation time (month)
	Chi-squared (χ²) test value
	p-value

	
	Number (n=123,134)
	Percent (%)
	First
	Second
	Third
	Fourth
	Fifth
	Sixth
	Seventh
	Eighth
	Ninth
	Total
	
	

	Age at the birth of the child (in year)

	15~19
	16,573
	13.5
	2.9
	7.3
	24.2
	23.9
	19.5
	14.0
	5.5
	1.6
	0.9
	100.0
	371.0
	0.000

	20~24
	32,912
	26.7
	3.3
	8.0
	26.1
	23.6
	18.9
	12.6
	5.2
	1.5
	0.8
	100.0
	
	

	25~29
	31,131
	25.3
	3.8
	8.0
	26.3
	23.3
	17.4
	13.3
	5.5
	1.5
	0.8
	100.0
	
	

	30~34
	22,868
	18.6
	3.7
	7.9
	26.1
	23.0
	17.7
	13.2
	6.0
	1.5
	0.8
	100.0
	
	

	35~39
	13,759
	11.2
	3.3
	8.1
	24.8
	22.6
	17.3
	14.3
	6.7
	1.9
	0.9
	100.0
	
	

	40~44
	5,021
	4.1
	2.6
	6.2
	25.0
	21.8
	19.0
	13.7
	8.4
	2.2
	1.1
	100.0
	
	

	45~49
	870
	0.7
	1.6
	6.6
	21.8
	21.5
	19.0
	17.0
	8.7
	2.4
	1.4
	100.0
	
	

	Highest level of education

	No education
	42,314
	34.4
	2.8
	7.4
	24.0
	22.9
	18.7
	14.1
	6.9
	2.1
	1.2
	100.0
	1,602.2
	0.000

	Primary
	43,473
	35.3
	2.5
	6.5
	24.7
	23.3
	19.5
	14.7
	6.4
	1.7
	0.7
	100.0
	
	

	Secondary or more
	37,346
	30.3
	5.2
	9.8
	28.7
	23.6
	16.3
	11.1
	3.8
	0.9
	0.6
	100.0
	
	

	Occupation

	Not working
	38,042
	30.9
	3.5
	8.1
	25.2
	22.9
	18.8
	13.3
	5.6
	1.6
	1.0
	100.0
	1,448.3
	0.000

	White collar
	4,691
	3.8
	8.8
	13.0
	30.0
	21.7
	13.1
	8.7
	3.2
	0.7
	0.8
	100.0
	
	

	Sales/services
	28,672
	23.3
	4.5
	8.8
	26.3
	23.4
	17.0
	12.0
	5.9
	1.4
	0.7
	100.0
	
	

	Agriculture
	40,557
	32.9
	1.8
	6.3
	25.9
	23.5
	19.0
	14.7
	6.1
	1.9
	0.8
	100.0
	
	

	Manual/domestic
	11,171
	9.1
	4.2
	7.9
	22.9
	23.5
	19.1
	14.1
	6.1
	1.6
	0.7
	100.0
	
	

	Household wealth index

	Poorest
	25,576
	20.8
	2.1
	6.7
	23.2
	23.0
	19.8
	14.9
	7.1
	2.1
	1.1
	100.0
	2,054.9
	0.000

	Poorer
	26,030
	21.1
	2.4
	6.8
	24.2
	23.1
	19.4
	14.8
	6.6
	1.9
	0.9
	100.0
	
	

	Middle
	25,271
	20.5
	2.8
	7.2
	25.2
	23.8
	18.8
	13.7
	6.1
	1.7
	0.7
	100.0
	
	

	Richer
	24,358
	19.8
	3.7
	7.9
	25.9
	23.9
	17.6
	13.4
	5.5
	1.4
	0.7
	100.0
	
	

	Richest
	21,899
	17.8
	6.6
	11.0
	30.7
	22.4
	15.2
	9.5
	3.2
	0.7
	0.7
	100.0
	
	

	Place of residence

	Urban
	40,301
	32.7
	5.7
	10.4
	27.7
	22.9
	16.0
	11.0
	4.5
	1.2
	0.8
	100.0
	1,499.1
	0.000

	Rural
	82,833
	67.3
	2.3
	6.6
	24.7
	23.4
	19.3
	14.5
	6.4
	1.8
	0.8
	100.0
	
	

	Mass media exposition

	Very low
	39,854
	32.4
	2.2
	6.5
	23.7
	22.9
	19.8
	14.9
	6.9
	2.1
	1.0
	100.0
	2,013.2
	0.000

	Low
	37,269
	30.3
	2.6
	6.7
	24.8
	23.6
	18.8
	14.4
	6.5
	1.7
	0.8
	100.0
	
	

	Average
	19,583
	15.9
	4.4
	8.5
	26.7
	23.6
	17.7
	12.1
	5.1
	1.2
	0.7
	100.0
	
	

	High
	13,039
	10.6
	4.9
	9.6
	27.8
	23.4
	16.3
	11.9
	4.3
	1.1
	0.6
	100.0
	
	

	Very high
	13,388
	10.9
	6.4
	12.4
	30.3
	22.7
	14.5
	9.1
	3.0
	0.8
	0.7
	100.0
	
	

	Desire for pregnancy

	Wanted then
	87,534
	71.1
	3.5
	8.0
	26.8
	23.5
	17.8
	12.7
	5.3
	1.5
	0.8
	100.0
	600.6
	0.000

	Wanted later
	28,102
	22.8
	3.2
	7.7
	23.2
	22.7
	19.5
	14.7
	6.3
	1.9
	0.8
	100.0
	
	

	Wanted no more
	7,498
	6.1
	2.9
	6.0
	22.1
	22.1
	18.5
	16.0
	9.3
	2.1
	1.1
	100.0
	
	

	Ever had terminated pregnancy

	Yes
	15,943
	12.9
	4.7
	8.8
	27.5
	23.2
	16.7
	11.6
	5.6
	1.4
	0.6
	100.0
	134.9
	0.000

	No
	107,191
	87.1
	3.2
	7.7
	25.4
	23.3
	18.5
	13.6
	5.8
	1.6
	0.9
	100.0
	
	

	Female participation in household decisions

	None
	24,364
	19.8
	3.1
	7.8
	25.3
	22.5
	18.5
	13.2
	6.6
	1.8
	1.3
	100.0
	401.0
	0.000

	1 decision
	16,627
	13.5
	3.1
	7.6
	24.7
	22.7
	19.0
	13.6
	6.5
	1.9
	0.8
	100.0
	
	

	2 decisions
	14,716
	12.0
	3.0
	6.6
	24.7
	24.4
	18.7
	14.0
	6.4
	1.4
	0.8
	100.0
	
	

	3 decisions
	18,319
	14.9
	3.9
	8.1
	25.4
	23.7
	17.6
	13.6
	5.5
	1.4
	0.7
	100.0
	
	

	4 decisions
	31,442
	25.5
	3.6
	8.1
	27.7
	23.4
	17.4
	12.9
	4.8
	1.4
	0.7
	100.0
	
	

	Not in union
	17,665
	14.3
	3.7
	8.3
	24.6
	23.1
	19.0
	13.5
	5.5
	1.6
	0.7
	100.0
	
	

	Birth order number (rank)

	First
	28,235
	22.9
	4.6
	8.8
	27.3
	23.7
	17.8
	11.6
	4.2
	1.2
	0.7
	100.0
	1,450.9
	0.000

	Second
	24,271
	19.7
	4.1
	8.9
	27.1
	23.5
	17.3
	12.1
	4.9
	1.4
	0.7
	100.0
	
	

	Third
	19,805
	16.1
	3.5
	8.0
	26.5
	23.4
	18.3
	12.6
	5.2
	1.6
	0.9
	100.0
	
	

	Fourth
	15,290
	12.4
	2.9
	8.0
	24.7
	23.2
	18.7
	14.0
	6.0
	1.7
	0.9
	100.0
	
	

	Fifth
	11,837
	9.6
	2.9
	6.9
	24.9
	23.3
	18.1
	14.4
	6.9
	1.7
	0.9
	100.0
	
	

	Sixth or higher
	23,696
	19.2
	1.9
	5.8
	22.7
	22.3
	19.4
	16.3
	8.5
	2.2
	0.9
	100.0
	
	

	Husband/partner's education attainment

	No education
	34,845
	28.3
	2.7
	7.3
	25.2
	22.9
	18.3
	13.5
	6.8
	2.1
	1.3
	100.0
	1,352.6
	0.000

	Primary
	33,279
	27.0
	2.2
	6.2
	24.7
	23.2
	19.4
	15.7
	6.4
	1.6
	0.7
	100.0
	
	

	Secondary or above
	40,670
	33.0
	5.0
	9.4
	27.2
	23.5
	17.1
	11.4
	4.6
	1.1
	0.6
	100.0
	
	

	Not in union
	14,340
	11.6
	3.8
	8.6
	24.6
	23.5
	18.8
	13.2
	5.3
	1.6
	0.7
	100.0
	
	

	Sub-region

	Eastern Africa
	47,048
	38.2
	1.8
	5.1
	25.1
	24.2
	19.8
	15.5
	5.9
	1.8
	0.7
	100.0
	1,939.3
	0.000

	Middle Africa
	23,654
	19.2
	3.3
	9.1
	27.0
	23.2
	17.6
	12.5
	5.3
	1.2
	0.8
	100.0
	
	

	Southern Africa
	4,693
	3.8
	5.2
	10.5
	23.8
	21.9
	18.2
	12.7
	5.3
	1.3
	1.0
	100.0
	
	

	Western Africa
	47,738
	38.8
	4.9
	9.7
	25.8
	22.4
	17.0
	11.7
	5.9
	1.6
	1.0
	100.0
	
	

	Year of survey

	2007
	1,097
	0.9
	1.6
	3.0
	16.8
	24.2
	26.2
	18.4
	7.7
	1.3
	0.7
	100.0
	7,495.8
	0.000

	2009
	4,897
	4.0
	1.6
	6.4
	23.0
	24.1
	20.3
	16.1
	5.2
	2.0
	1.4
	100.0
	
	

	2010
	5,911
	4.8
	1.2
	6.9
	33.6
	24.9
	17.3
	10.6
	4.4
	0.9
	0.2
	100.0
	
	

	2011
	4,324
	3.5
	0.5
	1.8
	11.3
	22.1
	29.0
	24.1
	8.2
	2.2
	0.8
	100.0
	
	

	2012
	13,423
	10.9
	3.8
	7.2
	27.7
	22.0
	17.8
	12.8
	6.3
	1.6
	0.8
	100.0
	
	

	2013
	7,721
	6.3
	7.5
	13.7
	27.1
	21.5
	13.7
	10.2
	4.5
	1.2
	0.6
	100.0
	
	

	2014
	15,018
	12.2
	2.9
	6.5
	18.7
	19.7
	21.2
	18.9
	9.3
	2.4
	0.6
	100.0
	
	

	2015
	9,580
	7.8
	2.0
	7.7
	36.9
	21.9
	15.2
	9.6
	4.3
	1.5
	0.9
	100.0
	
	

	2016
	24,669
	20.0
	2.7
	6.8
	21.4
	26.5
	19.7
	14.8
	5.7
	1.6
	0.8
	100.0
	
	

	2017
	5,456
	4.4
	2.2
	5.1
	41.9
	22.2
	13.8
	9.7
	3.7
	1.1
	0.3
	100.0
	
	

	2018
	25,052
	20.3
	5.1
	9.2
	24.5
	23.2
	17.6
	12.0
	5.7
	1.6
	1.1
	100.0
	
	

	2019
	5,985
	4.9
	4.3
	13.1
	33.1
	26.1
	13.2
	5.7
	2.5
	0.6
	1.4
	100.0
	
	



Appendix 4: Discrete time logit regressions of antenatal care initiation in SSA: MODELS including country level analyses
	Variable
	OR ~ Unadjusted, 95% CI
	OR ~ Adjusted, 95% CI

	
	
	

	Age at the birth of the child (in year) [15~19]

	20~24
	1.03 [1.01-1.05]***
	1.05 [1.02-1.07]***

	25~29
	1.03 [1.01-1.05]**
	1.09 [1.06-1.12]***

	30~34
	1.02 [1.00-1.04]ns
	1.12 [1.08-1.15]***

	35~39
	1.00 [0.97-1.02]ns
	1.13 [1.09-1.17]***

	40~44
	0.96 [0.92-0.99]**
	1.11 [1.06-1.16]***

	45~49
	0.92 [0.85-0.99]**
	1.09 [1.01-1.19]**

	Highest level of education [No education]

	Primary
	1.00 [0.98-1.01]ns
	1.02 [1.00-1.04]*

	Secondary or more
	1.12 [1.11-1.14]***
	1.02 [0.99-1.04]ns

	Occupation [Not working]

	White collar
	1.20 [1.16-1.25]***
	1.06 [1.02-1.10]***

	Sales/services
	1.03 [1.01-1.05]***
	0.99 [0.97-1.01]ns

	Agriculture
	0.96 [0.95-0.98]***
	1.00 [0.98-1.01]ns

	Manual/domestic
	0.98 [0.96-1.01]ns
	0.99 [0.96-1.01]ns

	Household wealth index [Poorest]

	Poorer
	1.02 [1.00-1.04]*
	1.00 [0.98-1.02]ns

	Middle
	1.04 [1.02-1.06]***
	1.00 [0.98-1.02]ns

	Richer
	1.06 [1.04-1.08]***
	1.00 [0.98-1.02]ns

	Richest
	1.21 [1.18-1.23]***
	1.08 [1.05-1.11]***

	Place of residence [Urban]

	Rural
	0.90 [0.89-0.91]***
	0.99 [0.97-1.01]ns

	Mass media exposition [Very low]

	Low
	1.03 [1.01-1.05]***
	1.02 [1.00-1.04]**

	Average
	1.09 [1.07-1.12]***
	1.05 [1.03-1.07]***

	High
	1.13 [1.11-1.16]***
	1.06 [1.03-1.09]***

	Very high
	1.22 [1.19-1.24]***
	1.11 [1.08-1.14]***

	Desire for pregnancy [Wanted then]

	Wanted later
	0.95 [0.94-0.97]***
	0.94 [0.93-0.96]***

	Wanted no more
	0.90 [0.88-0.93]***
	0.93 [0.90-0.96]***

	Ever had terminated pregnancy [Yes]

	No
	0.96 [0.94-0.97]***
	0.96 [0.94-0.98]***

	Female participation in household decisions

	None
	1
	1

	1 decision
	1.00 [0.97-1.02]ns
	1.01 [0.99-1.03]ns

	2 decisions
	1.00 [0.97-1.02]ns
	1.01 [0.99-1.04]ns

	3 decisions
	1.03 [1.01-1.05]**
	1.04 [1.01-1.06]***

	4 decisions
	1.05 [1.03-1.07]***
	1.06 [1.03-1.08]***

	Not in union
	1.02 [1.00-1.04]ns
	1.05 [1.00-1.10]*

	Birth order number (rank) [First]

	Second
	0.99 [0.97-1.01]ns
	0.95 [0.93-0.97]***

	Third
	0.96 [0.94-0.98]***
	0.91 [0.89-0.94]***

	Fourth
	0.93 [0.91-0.95]***
	0.88 [0.86-0.91]***

	Fifth
	0.92 [0.90-0.94]***
	0.87 [0.84-0.89]***

	Husband/partner's education attainment [No education]

	Primary
	0.98 [0.96-1.00]**
	1.02 [1.00-1.04]*

	Secondary or above
	1.09 [1.08-1.11]***
	1.04 [1.02-1.06]***

	Not in union
	1.04 [1.01-1.06]***
	1.00 [0.95-1.05]ns

	Sub-region [Eastern Africa]

	Middle Africa
	1.07 [1.05-1.09]***
	1.12 [1.10-1.15]***

	Southern Africa
	1.08 [1.05-1.12]***
	1.02 [0.97-1.06]ns

	Western Africa
	1.09 [1.08-1.11]***
	1.10 [1.07-1.13]***

	Year of survey [2007]

	2009
	1.06 [0.99-1.14]ns
	1.08 [0.99-1.17]ns

	2010
	1.19 [1.11-1.28]***
	1.23 [1.13-1.34]***

	2011
	0.93 [0.86-1.00]*
	0.98 [0.90-1.07]ns

	2012
	1.15 [1.07-1.23]***
	1.12 [1.04-1.22]***

	2013
	1.31 [1.22-1.40]***
	1.29 [1.20-1.40]***

	2014
	1.01 [0.95-1.09]ns
	0.99 [0.91-1.07]ns

	2015
	1.22 [1.14-1.31]***
	1.23 [1.13-1.33]***

	2016
	1.11 [1.03-1.18]***
	1.14 [1.05-1.23]***

	2017
	1.25 [1.17-1.35]***
	1.35 [1.24-1.47]***

	2018
	1.18 [1.10-1.26]***
	1.16 [1.07-1.26]***

	2019
	1.36 [1.26-1.46]***
	1.36 [1.25-1.48]***

	Number in dataframe = 518295, Number in model = 518295, Missing = 0, AIC = 566629.7, C-statistic = 0.539, H&L = Chi-sq(8) 12.78 (p=0.120)




