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Data Quality graphs
Data quality assessment of data for direct estimation of mortality
Age heaping and date preference were assessed for both DHS and HDSS data. The ratios of under-five mortality indicators for DHS and HDSS data were also calculated. The age-heaping index for the neonatal period in the DHS was 1.15, while those for regions ranged from 0.85-1.71. For the HDSS, age heaping in the neonatal period was 0.90 and 0.94 for Basse and Farafenni respectively.

Table 1: Age heaping indices for the neonatal period - Gambia 2003-12
	Neonatal age heaping
	Gambia DHS
	Kerewan DHS
	Basse DHS
	Basse HDSS
	Farafenni HDSS

	day7
	32
	7
	4
	19
	21

	day5-9
	139
	20
	24
	105
	112

	fifth of 5-9
	27.8186
	4.083
	4.7166
	21
	22.4

	heaping index
	1.15031
	1.714426
	0.848069
	0.904762
	0.9375

	
	
	
	
	
	



In Figures 1 and 2, the age at death in DHS data indicates that more deaths occurred in the first week of life, mostly on the first day. Notably, there are very few neonatal deaths reported in the late neonatal period, and those that are recorded correspond to 14 days (2 weeks) and 21 days (3 weeks).
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Figure 1: Age at death in days at the national level – 2013 Gambia DHS
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[bookmark: _Toc5452700]Figure 2: Age at death in days Basse DHS and Kerewan DHS regions
There were no missing dates in either the Basse or Farafenni HDSS. In the Basse HDSS, the 1st was the most frequently recorded date of birth and death as shown for deaths in figure 3, requiring a random imputation of day of birth and death with preservation of month and year of birth as indicated in the Figures 3 and 4.
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[bookmark: _Toc5452701]Figure 3: Unadjusted dates of deaths in Farafenni and Basse HDSS
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[bookmark: _Toc5452702]Figure 4: Adjusted date heaping in Basse HDSS
Regarding the ratios of under-five mortality indicators, these were to be compared to the expected sub-Saharan Africa ratios of NMR: IMR of 0∙51 and NMR: U5MR of 0∙34. This comparison was restricted to 2007 to 2012 based on availability of Basse HDSS data, and are presented in Figures 5 and 6 respectively. The values reported in this section are the average ratios for the period of analysis.
For the HDSS, NMR: IMR in Basse was 0.38 and in Farafenni 0.46. The NMR: U5MR in Basse HDSS was 0.31 and in Farafenni 0.23. In the DHS, at national level NMR: IMR was 0.6, in both Basse and Kerewan 0.7. NMR: U5MR was 0.43 at national level, 0.45 in Basse and 0.6 in Kerewan.
Farafenni HDSS most closely approximated the expected NMR: IMR, and Basse HDSS the NMR: U5MR. The DHS ratios over time had more fluctuations, while the HDSS estimates were more stable as would be expected.


[bookmark: _Toc5452703]Figure 5: Neonatal to infant mortality ratios for DHS and HDSS data


[bookmark: _Toc5452704]Figure 6: Neonatal to under-five mortality ratios for DHS and HDSS data

Table 2: Indirect Estimation of under-five mortality in The Gambia
	Region
	year
	u5mr
	estimation
	Source

	Basse
	1998
	217
	Indirect
	MICS 2000

	Basse
	1996
	244
	Indirect
	MICS 2000

	Basse
	1993
	259
	Indirect
	MICS 2000

	Basse
	1991
	252
	Indirect
	MICS 2000

	Basse
	1988
	284
	Indirect
	MICS 2000

	Basse
	1985
	341
	Indirect
	MICS 2000

	Basse
	2003
	116
	Indirect
	MICS 2005

	Basse
	2002
	196
	Indirect
	MICS 2005

	Basse
	2000
	176
	Indirect
	MICS 2005

	Basse
	1998
	225
	Indirect
	MICS 2005

	Basse
	1996
	249
	Indirect
	MICS 2005

	Basse
	1993
	259
	Indirect
	MICS 2005

	Basse
	2008
	95
	Indirect
	MICS 2010

	Basse
	2006
	148
	Indirect
	MICS 2010

	Basse
	2003
	135
	Indirect
	MICS 2010

	Basse
	2001
	199
	Indirect
	MICS 2010

	Basse
	1998
	176
	Indirect
	MICS 2010

	Basse
	1995
	196
	Indirect
	MICS 2010

	Basse
	2001
	112
	Indirect
	Census 2003

	Basse
	1999
	116
	Indirect
	Census 2003

	Basse
	1997
	134
	Indirect
	Census 2003

	Basse
	1994
	150
	Indirect
	Census 2003

	Basse
	1991
	170
	Indirect
	Census 2003

	Basse
	1988
	170
	Indirect
	Census 2003

	Basse
	2011
	56
	Indirect
	Census 2013

	Basse
	2009
	59
	Indirect
	Census 2013

	Basse
	2006
	70
	Indirect
	Census 2013

	Basse
	2004
	77
	Indirect
	Census 2013

	Basse
	2001
	94
	Indirect
	Census 2013

	Basse
	1998
	101
	Indirect
	Census 2013

	Basse
	2011
	96
	Indirect
	DHS 2013 

	Basse
	2009
	89
	Indirect
	DHS 2013

	Basse
	2007
	102
	Indirect
	DHS 2013 

	Basse
	2004
	137
	Indirect
	DHS 2013 

	Basse
	2002
	112
	Indirect
	DHS 2013 

	Basse
	1999
	155
	Indirect
	DHS 2013 

	Kerewan
	1997
	116
	Indirect
	MICS 2000

	Kerewan
	1996
	146
	Indirect
	MICS 2000

	Kerewan
	1994
	152
	Indirect
	MICS 2000

	Kerewan
	1992
	154
	Indirect
	MICS 2000

	Kerewan
	1990
	171
	Indirect
	MICS 2000

	Kerewan
	1987
	140
	Indirect
	MICS 2000

	Kerewan
	2004
	122
	Indirect
	MICS 2005

	Kerewan
	2002
	118
	Indirect
	MICS 2005

	Kerewan
	1999
	136
	Indirect
	MICS 2005

	Kerewan
	1997
	128
	Indirect
	MICS 2005

	Kerewan
	1994
	123
	Indirect
	MICS 2005

	Kerewan
	1991
	183
	Indirect
	MICS 2005

	Kerewan
	2008
	67
	Indirect
	MICS 2010

	Kerewan
	2006
	93
	Indirect
	MICS 2010

	Kerewan
	2003
	111
	Indirect
	MICS 2010

	Kerewan
	2000
	134
	Indirect
	MICS 2010

	Kerewan
	1997
	143
	Indirect
	MICS 2010

	Kerewan
	1994
	148
	Indirect
	MICS 2010

	Kerewan
	2001
	112
	Indirect
	Census 2003

	Kerewan
	1999
	103
	Indirect
	Census 2003

	Kerewan
	1997
	122
	Indirect
	Census 2003

	Kerewan
	1995
	138
	Indirect
	Census 2003

	Kerewan
	1992
	164
	Indirect
	Census 2003

	Kerewan
	1989
	166
	Indirect
	Census 2003

	Kerewan
	2011
	57
	Indirect
	Census 2013

	Kerewan
	2009
	65
	Indirect
	Census 2013

	Kerewan
	2007
	81
	Indirect
	Census 2013

	Kerewan
	2005
	87
	Indirect
	Census 2013

	Kerewan
	2002
	114
	Indirect
	Census 2013

	Kerewan
	1999
	121
	Indirect
	Census 2013

	Kerewan
	2011
	48
	Indirect
	DHS 2013

	Kerewan
	2009
	59
	Indirect
	DHS 2013 

	Kerewan
	2007
	67
	Indirect
	DHS 2013

	Kerewan
	2005
	69
	Indirect
	DHS 2013 

	Kerewan
	2002
	95
	Indirect
	DHS 2013

	Kerewan
	1999
	120
	Indirect
	DHS 2013

	Gambia
	1998
	140
	Indirect
	MICS 2000

	Gambia
	1996
	166
	Indirect
	MICS 2000

	Gambia
	1994
	161
	Indirect
	MICS 2000

	Gambia
	1992
	170
	Indirect
	MICS 2000

	Gambia
	1989
	188
	Indirect
	MICS 2000

	Gambia
	1986
	218
	Indirect
	MICS 2000

	Gambia
	2004
	130
	Indirect
	MICS 2005

	Gambia
	2002
	130
	Indirect
	MICS 2005

	Gambia
	2000
	133
	Indirect
	MICS 2005

	Gambia
	1997
	139
	Indirect
	MICS 2005

	Gambia
	1995
	161
	Indirect
	MICS 2005

	Gambia
	1992
	187
	Indirect
	MICS 2005

	Gambia
	2008
	72
	Indirect
	MICS 2010

	Gambia
	2006
	97
	Indirect
	MICS 2010

	Gambia
	2004
	123
	Indirect
	MICS 2010

	Gambia
	2002
	136
	Indirect
	MICS 2010

	Gambia
	1999
	142
	Indirect
	MICS 2010

	Gambia
	1996
	155
	Indirect
	MICS 2010

	Gambia
	2011
	57
	Indirect
	Census 2013

	Gambia
	2009
	57
	Indirect
	Census 2013

	Gambia
	2007
	64
	Indirect
	Census 2013

	Gambia
	2005
	69
	Indirect
	Census 2013

	Gambia
	2002
	84
	Indirect
	Census 2013

	Gambia
	1999
	90
	Indirect
	Census 2013

	Gambia
	2001
	102
	Indirect
	Census 2003

	Gambia
	1999
	101
	Indirect
	Census 2003

	Gambia
	1997
	113
	Indirect
	Census 2003

	Gambia
	1995
	124
	Indirect
	Census 2003

	Gambia
	1992
	150
	Indirect
	Census 2003

	Gambia
	1989
	149
	Indirect
	Census 2003

	Gambia
	2011
	77
	Indirect
	DHS 2013 

	Gambia
	2009
	62
	Indirect
	DHS 2013

	Gambia
	2007
	73
	Indirect
	DHS 2013 

	Gambia
	2005
	84
	Indirect
	DHS 2013

	Gambia
	2002
	96
	Indirect
	DHS 2013

	Gambia
	1999
	108
	Indirect
	DHS 2013 





Table 3: Direct estimation of under-five mortality in The Gambia
	Region
	year
	u5mr
	95% CI
	estimation
	Source

	Gambia
	2003
	93.7
	73.7-113.8
	Direct
	DHS 2013

	Gambia
	2004
	82.6
	64.2-100.9
	Direct
	DHS 2013 

	Gambia
	2005
	92.8
	71.9-113.7
	Direct
	DHS 2013 

	Gambia
	2006
	90.7
	69.7-111.6
	Direct
	DHS 2013 

	Gambia
	2007
	76.4
	60.3-92.6
	Direct
	DHS 2013 

	Gambia
	2008
	67.0
	49.9-84.1
	Direct
	DHS 2013 

	Gambia
	2009
	71.0
	52.6-89.5
	Direct
	DHS 2013 

	Gambia
	2010
	61.1
	47.1-75.1
	Direct
	DHS 2013 

	Gambia
	2011
	50.9
	38.4-63.4
	Direct
	DHS 2013 

	Gambia
	2012
	63.8
	45.8-81.8
	Direct
	DHS 2013 

	Basse
	2003
	99.0
	56.8-141.2
	Direct
	DHS 2013 

	Basse
	2004
	124.7
	74.1-175.3
	Direct
	DHS 2013 

	Basse
	2005
	163.6
	88.4-238.9
	Direct
	DHS 2013 

	Basse
	2006
	168.9
	90.4-247.4
	Direct
	DHS 2013 

	Basse
	2007
	111.4
	67.4-155.3
	Direct
	DHS 2013 

	Basse
	2008
	128.0
	59.4-196.6
	Direct
	DHS 2013 

	Basse
	2009
	135.0
	86.5-183.6
	Direct
	DHS 2013 

	Basse
	2010
	94.9
	59.8-129.9
	Direct
	DHS 2013 

	Basse
	2011
	63.0
	33.0-93.0
	Direct
	DHS 2013 

	Basse
	2012
	67.5
	36.8-98.2
	Direct
	DHS 2013 

	Kerewan
	2003
	116
	56.6-175.5
	Direct
	DHS 2013 

	Kerewan
	2004
	101.9
	55.9-147.9
	Direct
	DHS 2013 

	Kerewan
	2005
	70.1
	38.1-102.2
	Direct
	DHS 2013 

	Kerewan
	2006
	94.0
	53.7-134.3
	Direct
	DHS 2013 

	Kerewan
	2007
	68.7
	37.9-99.4
	Direct
	DHS 2013 

	Kerewan
	2008
	33.3
	11.8-54.9
	Direct
	DHS 2013 

	Kerewan
	2009
	42.1
	18.9-65.3
	Direct
	DHS 2013 

	Kerewan
	2010
	56.7
	20.0-93.4
	Direct
	DHS 2013 

	Kerewan
	2011
	40.6
	17.2-64.1
	Direct
	DHS 2013 

	Kerewan
	2012
	19.3
	3.4-35.2
	Direct
	DHS 2013 

	Farafenni
	1990
	143.8
	118.6- 173.9
	Direct
	HDSS 

	Farafenni
	1991
	190.3
	162.4-222.3
	Direct
	HDSS 

	Farafenni
	1992
	162.8
	136.8-193.2
	Direct
	HDSS 

	Farafenni
	1993
	233.5
	203.6-267.1
	Direct
	HDSS 

	Farafenni
	1994
	187.8
	159.7-220.2
	Direct
	HDSS 

	Farafenni
	1995
	208.9
	179.3-242.6
	Direct
	HDSS 

	Farafenni
	1996
	137.3
	112.4-167.3
	Direct
	HDSS 

	Farafenni
	1997
	122.4
	98.3-152.0
	Direct
	HDSS 

	Farafenni
	1998
	165.0
	138.5-195.9
	Direct
	HDSS 

	Farafenni
	1999
	199.4
	171.0-231.8
	Direct
	HDSS 

	Farafenni
	2000
	164.6
	138.6-194.8
	Direct
	HDSS 

	Farafenni
	2001
	125.2
	102.2-152.9
	Direct
	HDSS 

	Farafenni
	2002
	100.1
	83.3-120.0
	Direct
	HDSS 

	Farafenni
	2003
	80.9
	68.2-96.0
	Direct
	HDSS 

	Farafenni
	2004
	69.7
	58.1-83.6
	Direct
	HDSS 

	Farafenni
	2005
	62.4
	51.6-75.3
	Direct
	HDSS 

	Farafenni
	2006
	50.5
	40.9-62.4
	Direct
	HDSS 

	Farafenni
	2007
	57.1
	47.1-69.0
	Direct
	HDSS 

	Farafenni
	2008
	48.5
	39.5-59.5
	Direct
	HDSS 

	Farafenni
	2009
	30.1
	23.2-39.2
	Direct
	HDSS 

	Farafenni
	2010
	33.4
	26.0-42.8
	Direct
	HDSS 

	Farafenni
	2011
	40.1
	32.0-50.2
	Direct
	HDSS 

	Farafenni
	2012
	50.8
	41.9-61.5
	Direct
	HDSS 

	Basse
	2009
	63.3
	57.5-69.5
	Direct
	HDSS 

	Basse
	2010
	76.9
	70.8-83.5
	Direct
	HDSS 

	Basse
	2011
	63.9
	58.4-69.9
	Direct
	HDSS 

	Basse
	2012
	55.2
	50.2-60.7
	Direct
	HDSS 



Basse DHS	2007	2008	2009	2010	2011	2012	0.72713414634146301	0.75709219858155963	0.48509485094850968	0.7404426559356152	0.29390681003584629	0.54525386313465907	Basse HDSS	2007	2008	2009	2010	2011	2012	0.28318584070796382	0.35028248587570815	0.41635687732342408	0.36271186440678144	0.51090342679127609	0.46953405017921096	Kerewan DHS	2007	2008	2009	2010	2011	2012	0.78209459459460062	0.39864864864865152	0.64021164021163923	1	0.26086956521739596	0.79439252336447863	Farafenni HDSS	2007	2008	2009	2010	2011	2012	0.55898876404494457	0.39423076923077377	0.53977272727272629	0.60655737704918433	Gambia DHS	2007	2008	2009	2010	2011	2012	0.71510516252390455	0.65944272445820395	0.53421052631578869	0.73684210526315663	0.56325301204820155	0.53211009174311952	



Basse DHS	2007	2008	2009	2010	2011	2012	0.47181008902077526	0.36969696969697197	0.14505672609400352	0.50828729281767959	0.16367265469061659	0.46780303030303177	Basse HDSS	2007	2008	2009	2010	2011	2012	7.9800498753117358E-2	0.14418604651162853	0.22626262626262611	0.15440115440115645	0.28082191780822147	0.25047801147227688	Kerewan DHS	2007	2008	2009	2010	2011	2012	0.78209459459460062	0.19798657718120841	0.39672131147541262	0.60991379310344862	0.18532818532818621	0.79439252336447863	Farafenni HDSS	2007	2008	2009	2010	2011	2012	0.34729493891797591	0.23428571428571437	0.30158730158730312	0.36274509803921462	Gambia DHS	2007	2008	2009	2010	2011	2012	0.57538461538461572	0.35618729096990354	0.3548951048951044	0.58449304174950156	0.42988505747126582	0.38474295190713087	



image1.emf
0

5

0

1

0

0

1

5

0

N

u

m

b

e

r

 

o

f

 

n

e

o

n

a

t

a

l

 

d

e

a

t

h

s

0 1 2 3 4 5 6 7 8 9 10 12 14 22 31

Age at death

DHS Gambia 2002-2012


image2.emf
0

10

20

30

Number of neonatal deaths

01 23 45 67 8910 12 14 22 31

Age at death

DHS Basse 2002-2012

0

10

20

30

Number of neonatal deaths

0 1234 6 9 12 14 21 31

Age at death

DHS Kerewan 2002-2012


image3.emf
0

20

40

60

80

100

Number of neonatal deaths

1 3 5 7 10 14 18 21 24 27 31

Day of month that died

Neonatal deaths in Farafenni HDSS 2002-2014

0

20

40

60

80

100

Number of neonatal deaths

0 1 3 5 7 10 14 18 21 24 27 31

Day of month that died

Neonatal deaths in Basse HDSS 2007-2014


image4.emf
0

5

10

15

20

Number of neonatal deaths

01 3 5 7 10 14 18 21 24 27 31

Date of death

HDSS Farafenni 2002-2014

0

5

10

15

20

25

30

35

40

Number of neonatal deaths

1 3 5 7 10 14 18 21 24 27 31

Date of death

HDSS Basse 2007-2014



Supplementary 


Figures and 


Table


s


:


 


Under


-


five mortality in The Gambia: Comparison of the 


results of the first Demographic and Health Survey with those from existing inquiries


 


Data Quality graphs


 


Data quality assessment of data for direct estimation of 


mortality


 


Age heaping and date preference were assessed for both DHS and HDSS data. The ratios of under


-


five 


mortality indicators for DHS and HDSS data were also calculated. The age


-


heaping index for the neonatal 


period in the DHS was 1.15, while those for


 


regions ranged from 0.85


-


1.71. For the HDSS, age heaping in 


the neonatal period was 0.90 and 0.94 for Basse and Farafenni respectively.


 


 


Table 


1


: Age heaping indices for the neonatal period 


-


 


Gambia 2003


-


12


 


Neonatal age heaping


 


Gambia DHS


 


Kerewan DHS


 


Basse DHS


 


Basse HDSS


 


Farafenni HDSS


 


day7


 


32


 


7


 


4


 


19


 


21


 


day5


-


9


 


139


 


20


 


24


 


105


 


112


 


fifth of 5


-


9


 


27.8186


 


4.083


 


4.7166


 


21


 


22.4


 


heaping index


 


1.15031


 


1.714426


 


0.848069


 


0.904762


 


0.9375


 


 


 


 


 


 


 


 


In Figures 


1


 


and 


2


, the age at death in DHS


 


data indicates that more deaths occurred in the first week of 
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Supplementary  Figures and  Table s :   Under - five mortality in The Gambia: Comparison of the  results of the first Demographic and Health Survey with those from existing inquiries   Data Quality graphs   Data quality assessment of data for direct estimation of  mortality   Age heaping and date preference were assessed for both DHS and HDSS data. The ratios of under - five  mortality indicators for DHS and HDSS data were also calculated. The age - heaping index for the neonatal  period in the DHS was 1.15, while those for   regions ranged from 0.85 - 1.71. For the HDSS, age heaping in  the neonatal period was 0.90 and 0.94 for Basse and Farafenni respectively.     Table  1 : Age heaping indices for the neonatal period  -   Gambia 2003 - 12  

Neonatal age heaping  Gambia DHS  Kerewan DHS  Basse DHS  Basse HDSS  Farafenni HDSS  

day7  32  7  4  19  21  

day5 - 9  139  20  24  105  112  

fifth of 5 - 9  27.8186  4.083  4.7166  21  22.4  

heaping index  1.15031  1.714426  0.848069  0.904762  0.9375  

      

  In Figures  1   and  2 , the age at death in DHS   data indicates that more deaths occurred in the first week of  life, mostly on the first day. Notably, there are very few neonatal deaths reported in the late neonatal period,  and those that are recorded correspond to 14 days (2 weeks) and 21 days (3 weeks ).  

