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APPENDIX C 

ANALYSIS OF DATA QUALITY 

This Appendix provides an assessment of the quality of the 1999 Nigeria Demographic and Health 
Survey data. For this purpose, information on the age and sex distribution of the household members is 
assessed, as are data concerning the extent of missing values, data on fertility levels and trends, and the 
reporting of childhood mortality. 

C.1 Age and Sex Distribution 

Table C.1 presents the distribution of the household population in single years of age according to 
sex. As was mentioned in Chapter 2, the data show a high level of"heaping"  on ages ending in "0" and "5", 
particularly among women. For example, the number of men and women reported as being age 30 is more 
than 6 times the nurnber reported as being age 31 (see Figure 2.2 in Chapter 2). Such heaping is common 
in developing countries where many people do not know their ages. Also, ages of household members were 
often reported by another member who may not know the ages of all people listed and may have rounded 
ages up or down. 

Somewhat more disconcerting than the high level of heaping is the large number of women reported 
as being age 9 (877 versus 372 age 10). This is almost certainly due to the fact that women age 10-49 were 
eligible for individual interviews, which often require making call-backs to the household if  the girl is not 
at home. A likely explanation is that some interviewers intentionally displaced women age 10, 11, 12, etc. 
to younger ages so as to avoid having to do the extra interviewing This explanation gains credence from the 
fact that the number of 10-year-old boys is considerably higher than the number of 10-year-old girls and the 
number of  boys age 9 is considerably lower than the number of  girls age 9.1 The fact that for all ages 
between I0 and 14, there are many more men than women implies that some young girls may have been 
omitted from the household roster altogether in order to reduce the interviewer's workload. Although this 
distorts the age distribution, especially for young women (see Figure 2.1 in Chapter 2), it probably does not 
affect many of the indicators covered in this report, since women under age 15 are unlikely to have borne 
a child or to be using contraception. In fact, the very nature of  the questions asked may have contributed to 
the incentive for interviewers to reduce the number of girls age I 0-14, since it is sometimes awkward to ask 
girls about their sexual behaviour, fertility, and contraceptive use. 

Table C.2 shows the age distribution of the population listed in the household and of women 
interviewed individually. Not only is the proportion of women age 10-14 listed in the household low, but also 
the percentage of these women who were successfully interviewed is low (88 percent). 

Figure C. 1 shows the age distribution of womenrespondents from the 1990 and 1999 NDHS surveys. 
On the whole, the 1999 survey has a better age distribution, especially for age group 15-19. It seems that 
interviewing 10- to 14-year-old girls may have "protected" the 15- to 19-year-olds from age transference. 
There is still approximately the same number of women in the 20-24 and 25-29 age groups, which is likely 
due to age mistatement. 

i The age range for eligibility for interviewing with the Men's Questionnaire was 15-64 and only men living in 
every third household were eligible. 
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Table C.1 Household age distribution 

Single-year age distribution of the de facto household population by sex (weighted), Nigeria 1999 

Males Females Males Females 

Age Number Percent Number Percent Age Number Percent Number Percent 

0 549 2.9 544 2.9 38 I76 0.9 194 1.0 
1 570 3.0 549 2.9 39 94 0.5 108 0.6 
2 528 2.8 496 2.7 40 533 2.8 435 2.3 
3 575 3.0 534 2.9 41 68 0.4 41 0.2 
4 731 3.9 639 3.4 42 126 0.7 125 0.7 
5 718 3.8 647 3.5 43 65 0.3 68 0.4 
6 657 3.5 619 3.3 44 46 0.2 59 0,3 
7 668 3.5 654 3.5 45 356 1.9 264 1.4 
8 617 3.3 647 3.5 46 58 0.3 75 0.4 
9 538 2,8 877 4.7 47 78 0.4 73 0.4 
10 699 3,7 372 2.0 48 90 0.5 107 0.6 
11 392 2.1 257 1.4 49 71 0.4 80 0.4 
12 605 3.2 429 2.3 50 356 1.9 358 1.9 
13 480 2.5 382 2.0 51 34 0.2 75 0.4 
14 487 2.6 376 2.0 52 84 0.4 136 0.7 
15 502 2.6 463 2.5 53 54 0.3 68 0.4 
16 336 1.8 336 1.8 54 42 0.2 55 0.3 
17 362 1.9 353 1.9 55 198 1.0 180 1.0 
18 439 2.3 458 2.5 56 52 0.3 57 0.3 
19 266 1.4 307 1.6 57 46 0.2 27 0.1 
20 448 2.4 638 3.4 58 49 0.3 44 0.2 
21 179 0.9 231 1.2 59 29 0.2 23 0.1 
22 245 1.3 300 1.6 60 244 1.3 264 1.4 
23 201 1.1 234 1.3 61 17 0.1 18 0.I 
24 175 0.9 218 1.2 62 53 0.3 40 0.2 
25 508 2.7 636 3.4 63 36 0.2 21 0.1 
26 180 1.0 265 1.3 64 24 0.I 14 0.1 
27 212 1.1 239 1.3 65 160 0.8 116 0.6 
28 238 1.3 303 1.6 66 46 0.2 I3 0.I 
29 I39 0.7 150 0.8 67 49 0.3 22 0.1 
30 567 3.0 656 3.5 68 38 0.2 32 0.2 
31 87 0.5 109 0.6 69 23 0.1 14 0.1 
32 181 1.0 222 1.2 70+ 531 2.8 358 1.9 
33 117 0.6 124 0.7 Don't know/ 
34 98 0.5 118 0.6 Missing 26 0.1 28 0.1 
35 477 2,5 462 2.5 
36 109 0.6 153 0.8 Total 18,932 100.0 18,683 I00.0 
37 98 0.5 109 0.6 

Note: The de facto population includes all residents and nonresidents who slept in the household the night before 
the interview. 
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Table C.2 Age distribution of eligible and interviewed women 

Percent distribution of the de facto household population of women age 
5-54, and of interviewed women age 15-49, and percentage of eligible 
women who were interviewed (weighted) by five-year age groups, Nigeria 
1999 

Percentage 
Household Interviewed of eligible 
population women women 

interviewed 
Age Number Percent Number Percent (weighted) 

5-9 3,445 NA NA NA NA 
10-14 1,817 17.3 1,605 16.4 88.3 
15-19 1,918 18.2 1,769 18.1 92.3 
20-24 1,622 15.4 1,533 15.6 94.5 
25-29 1,573 15.0 1,50I 15.3 95.4 
30-34 1,228 11.7 1,171 12.0 95.3 
35-39 1,027 9.8 959 9.8 93.4 
40-44 728 6.9 691 7.1 94.9 
45-49 599 5.7 570 5.8 95.2 
50-54 693 NA NA NA NA 

10-49 10,513 NA 9,800 NA 93.2 

Note: The de facto population includes all residents and nonresidents who 
slept in the household the night before interview. 
NA = Not applicable 

Figure 0.1 
Percent Distribution of Women 15-49 by Age Group, 

Nigeria 1990 and 1999 
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C.2 Completeness of Reporting 

Table C.3 presents data on the percentage of cases with missing values for certain key indicators. 
For example, for all births recorded in the birth history section of the Women 's  Questionnaires as having 
occurred in the 15 years prior to the survey, 16 percent were missing a month of birth, while 1 percent were 
missing both month and year. Most variables have moderate levels of missing values. An exception is the 
variable concerning children's size at birth, which was missing for the vast majority of  births in the three 
years preceding the survey. Although height and weight information was missing for only 8 percent of 
children under five, the anthropometric data were deemed to be implausible for a much larger proportion (42 
percent) of  children under three (not shown). 

TableC.3 Completeness of reporting 

Percentage of observations missing information for selected demographic and health questions (weighted), 
Nigeria 1999 

Percentage Number 
missing of 

Subject Reference group information cases 

Birth date Births in last 15 years 
Month only 16.0 16,910 
Month and year 1.4 16,910 

Age at death Deaths to births in last 15 years 3.9 2,212 

Age/date at first union 1 Ever-married women 4.5 6,129 

Respondent's education All women 0.3 9,810 

Child's size at birth Births in last 59 months 57.5 1,193 

Anthropometry z Children under ago 3 
Height missing 7.6 3,208 
Weight missing 7.5 3,208 
Height or weight missing 8.1 3,208 

Diarrhoea in last 2 weeks Children under 3 years 2.7 3,208 

1 Both year and age missing 
2 Child not measured 

C.3 Fertility Data 

An important measure of data quality is the completeness and accuracy of information on births. 
Table C.4 shows births by calendar year and survival status for the 1999 NDHS. Figure C.2 shows the same 
data graphically, as well as a smoothed average number of b'n~hs by year. The data show an unexpected drop 
in the number of births recorded for 1996 (1,122) and 1997 (1,150), relative to 1995 (1,430) and 1994 
(1,361). This is no doubt due to either birth transference (i.e., interviewers deliberately misrecording dates 
of birth in order to avoid having to ask the questions in the lengthy health section which are aimed at births 
occurring since January 1996) or birth omission (also to avoid asking the questions in the health section). 
Birth transference across a cut-off date results in a characteristic spike in births in the year or two prior to 
the cut-off and a deep trough just after the cut-off date. The data from the 1999 NDHS do not show the spike, 
but rather only a trough in births for 1996 and 1997, a pattern that is more consistent with omission of births. 
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Table C .4  Births by calendar  years 

Distr ibution o f  births by  Western  calendar years fo r  l iv ing (L),  dead (D), and all  (T) chi ldren,  according to repor t ing  completeness,  sex  ratio at  bir th,  and  ratio o f  births by  ca lendar  
year, Niger ia  1999 

Percentage with 
Number of births complete birth date t Sex ratio at birth S Calendar ratio 3 Male Female 

Year L D T L D T L D T L D T L D T L D T 

99 415 25 440 98.9 91.6 98.5 89.3 84,7 89.0 NA NA NA 196 11 207 219 13 233 
98 1,322 114 1,436 94.0 77.1 92.7 101.1 85.7 99.8 185.3 139.5 180.6 665 52 717 658 61 719 
97 1,012 138 1,150 89.7 77.6 88.2 117.2 124,0 118.0 87.5 113.0 89.9 546 76 622 466 62 528 
96 992 131 1,122 89.8 70.3 87.5 102.5 123,2 104.7 88.5 77.5 87.0 502 72 574 490 59 548 
95 1,230 199 1,430 87.6 64.3 84.3 107.5 94,4 105.6 113.5 126.5 115.1 637 97 734 593 103 695 
94 1,176 185 1,361 83.9 75.8 82.8 122.3 79,6 115.4 98.5 98.8 98.6 647 82 729 529 103 632 
93 1,158 174 1,332 83.5 77.3 82.7 105.0 130,9 108.1 99.3 96.4 98.9 593 99 692 565 75 640 
92 1,155 177 1,332 85.8 68.4 83.5 100.8 149.2 106.1 107.1 110.6 107.6 580 106 686 575 71 646 
91 999 146 1,145 82.8 64.0 80.4 102.3 118.3 104.2 92.3 84.6 91.3 505 79 584 494 67 560 
90 1,008 168 1,176 85.1 60.8 81.6 89.9 110.9 92.7 NA NA NA 477 88 565 531 80 610 
95-99 4,971 607 5,578 91.1 72.2 89.0 105.0 104.0 104.8 NA NA NA 2,546 309 2,855 2,426 297 2,723 
90-94 5,496 849 6,345 84.2 69.6 82.3 I04.1 114.7 105.4 NA NA NA 2,802 454 3,256 2,693 396 3,089 
85-89 3,899 703 4,601 83.1 67.5 80.7 116.7 113,7 116.3 NA NA NA 2,100 374 2,474 1,799 329 2,128 
80-84 2,901 582 3,484 82.9 62.8 79.6 116.9 114,0 116.4 NA NA NA 1,564 310 1,874 1,338 272 1,610 
< 8 0  2,701 665 3,366 81.0 63.4 77.5 115.2 129,8 118.0 NA NA NA 1,446 376 1,822 1,255 289 1,544 

All 19,968 3,406 23,375 85.1 67.3 82.5 110.0 115.1 110.7 NA NA NA 10,458 1,823 12,281 9,510 1,583 11,094 

NA = Not applicable 
1 Both year and month of birth given 
2 (Bm/Bf). 100, where Bm and Bf are the numbers of male and female births, respectively 
3 [2Bx/(Bx t+Bx+l)].100, where B x is the number of births in calendar year x 



Figure C.2 also shows the estimated nmnber of births for 1996 through 1999. The estimation was 
by artificially increasing the number of  births each year to extend the smoothed line. 2 Comparing the total 
number of  estimated births for these years with the reported number (after inflating the partial-year 1999 
figure to a full 12-month period) gives about 22 percent more estimated births than recorded births. For the 
five-year period before the survey (the period for which fertility rates were calculated in this report), the 
difference between the estimated number and the reported number is about 17 percent. Adjusting the reported 
total fertility rate of 5.2 for the five years before the survey by this amount would give an adjusted rate of 
6.0. 

Figure C.2 
Births per Calendar Year, Nigeria DHS 1999 
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Another way to assess fertility data is to compare results from two survey for the same time period. 
A comparison between the total fertility rate for the five-year period prior to 1990 (1986-1990) based on the 
1990 and 1999 NDHS data gives approximately the same va lues- -5 .9  and 6.0, respectively. This test 
indicates that the 1990 survey probably gave approximately correct values of the total fertility rate for the 
period immediately preceding the survey and that the 1999 survey does not under-represent births for the 
more distant past. 

A final comparison can be made using a model developed by Bongaarts (1978). Using data on the 
factors that determine the level of fertility, like contraceptive use, age at marriage, etc., along with a 
hypothetical level of "natural" fertility, it is possible to calculate an implied level of fertility. Application 
of the model to data from the 1990 NDHS gives an implied level of fertility that is very close to the actual 
reported level. For the 1999 NDHS, however, the difference between the implied and actual level of fertility 
is 16 percent--6.0  compared with 5.2. While the Bongaarts model is not applicable in all situations, 

2 Since the increase in the smoothed number of births between 1992 and 1993 was 51, 50 births were added to 
the number of births in 1995 to get the estimated number of births in 1996, to which were added 40 births to get the 
estimated number of births in 1997, to which were added 30 births to get the estimated number for 1998, to which 
were added 20 to get the estimated number for 1999. 
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particularly those in which women have a set goal for the number of children, it is likely to be applicable to 
Nigeria where contraception is used mostly before the first birth and for spacing. 

In conclusion, there is a shortfall in the number of recent births reported in the 1999 NDHS. This 
shortfall results in an underestimate of  current fertility of about 16-17 percent. A more likely estimate of  the 
total fertility rate for the 5-year period preceding the survey is 6.0 births per woman. 

C.4 Data on Childhood Mortal i ty  

A comparison of the under-five mortality estimates for 5-year time periods immediately preceding 
the 1990 and 1999 NDHSs indicates a substantial mortality decline, from 190 deaths per 1,000 births to 140 
per 1,000. The implied rapid mortality decline over a 9-year period could be  interpreted as an indication that 
health conditions are improving in Nigeria. Such an interpretation is valid only if  the mortality data collected 
in the 1999 NDHS are reliable. 

Structure of the Survey Instruments 

One perspective from which to assess the data quality is to consider whether the structure o f  the 1999 
survey instruments could have encouraged underreporting of events. In this regard, two sections of the 
Women's  Quesfionnairerequirecomment--Reproduction(Section2) and Health(Section4). Alll ivebirths 
are to be recorded in the birth history of the Reproduction Section, including information such as: name, 
month and year of  biffh, sex and survival status. The Health Section includes a substantial number of  
questions that are asked about each birth occurring in January 1996 or later. 

The Reproduction and Health Sections of the 1999 Women's  Questionnaire are quite similar to those 
of the 1990 NDHS with the exception of the addition of a cause of death module asked of mothers for all 
deceased children born since January 1996. The added burden of these new questions could create 
motivation for underreporting of events in the 1999 survey. While the cause of death module consists of 
about 25 questions, because of skips in the questionnaire, only 10 or 15 questions are asked about any 
deceased child. Nevertheless, respondents might underreport deceased children in order to avoid discussing 
those painful events. This is possible especially in rural areas where the content of  the questionnaire will 
be quickly known throughout a village. It is also possible that interviewers would purposely fail to record 
the births of deceased children in the birth history so as to avoid having to ask the unpleasant questions in 
the Health Section. 

Internal Data Consistency in the 1999 NDHS 

Another means of assessing data quality is to apply standard tests of the internal data consistency 
to detect data defects (i.e., misreporting of dates of birth and ages at death). 

Shortfall in Births 

As discussed above (C.3 Fertility Data), there appears to be a shortfall in the number of births 
reported as occurring in the few years prior to the survey. At issue here is whether or not the shortfall affects 
infant mortality estimates. Mortality rates in this report are estimated for five-year time periods preceding 
the survey, the first of  which approximately covers the period March 1994 -March 1999. Thus, to the extent 
that the biff-h shortfall in 1996 and 1997 is dueto  transfer of events to 1995 and 1994, but not to earlier years, 
it will have little or no impact on the estimation of mortality. On the other hand, to the extent the birth dearth 
is due to omission that is selective for the survivorship status of a child rather than to birth transference, this 
would tend to negatively bias mortality estimates. 
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Misreporting of Age at Death 

Misreporting of age at death cart result in overestimatiort or underestimation of mortality rates for 
specific ages. In particular, if late infant deaths are reported as deaths at age one as a result of  rounding to 
the nearest year, this would result in underestimates of infant mortality and overestimates of  mortality at age 
one. The occurrence of  such rounding can be avoided (and detected i f  it occurs) by requiring that age of 
death be recorded in terms of months of age. 

To minimise the error in reporting of age at death, interviewers were instructed to record the age at 
death in days for deaths under one month and in months for deaths under two years. They also were asked 
to probe for deaths reported at one year to ensure that they actually occurred at 12 months. Table C.5 shows 
the distribution of  deaths under one month old by the age at death in days. There is evidence of  some 
heaping on 7 days and to a lesser extent, on 14 days. When selective omission of childhood deaths occurs, 
it is usually most severe for deaths in early infancy. However, the proportion of neonatal deaths occurring 
in the first week of life is high, 70 percent for the period 0-4 years before the survey. The fact that the 
proportion declines the further back in time is an indication that early neonatal deaths occurring longer 
before the survey may have been omitted. 

Table C.6 shows the distribution of deceased children by reported age at death in months. In these 
distributions, rounding up late infant deaths to age one would be evident as a shortage of deaths at months 
9, 10 and 11 and a peak of deaths at 12 months of age. Table C.6 does indicate a greater number of deaths 
at 12 months of  age than in months of late infancy but, to the extent that this is due to misreportJng of age, 
the problem is not severe. 
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Table C.5 Reporting of age at death in days 

Distribution of reported deaths under one month of age by age at death 
in days and the percentage of neonatal deaths reported to occur at ages 
0-6 days, for five-yeas periods preceding the survey (unweighted), 
Nigeria 1999 

Number of years preceding the survey 
Age at death Total 
(in days) 0-4 5-9 10-14 15-19 0-19 

<1 46 52 29 15 142 
1 45 28 31 20 124 
2 11 9 9 5 34 
3 15 15 12 12 54 
4 16 6 6 5 33 
5 15 10 10 7 42 
6 5 12 5 7 29 
7 17 20 12 10 59 
8 11 4 4 10 29 
9 11 7 3 3 24 
10 4 8 3 2 17 
I1 2 1 0 2 5 
12 2 2 0 0 4 
13 0 1 1 1 3 
14 3 9 7 8 27 
15 2 1 0 4 7 
16 0 2 2 0 4 
17 0 0 0 1 1 
18 1 1 1 0 3 
19 1 1 1 0 3 
20 4 0 1 4 9 
21 3 3 3 1 10 
22 0 0 0 1 1 
23 0 I 0 0 1 
24 0 2 1 1 4 
25 1 0 1 0 2 
27 0 1 0 0 1 
28 0 1 1 1 3 
29 0 1 0 0 1 
30 2 0 1 0 4 
31+ 1 5 4 0 10 
Missing 0 0 3 0 3 

Total0-301 217 198 145 122 682 

Percentearly 
neonatal ~ 70.4 66.5 70.7 58.5 67.2 

l Includes cases for which age at death (in exact days) is not known 
2 (0-6 days/0-30 days) * 100 
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Table C.6 Reporting of age at death in months 

Distribution of reported deaths under two years of age by age at death in 
months and the percentage of infant deaths reported to occur at ages under o n e  
month, for five-year periods preceding the survey (unweighted), Nigeria 1999 

Number of years preceding the survey 
Age at death Total 
(in months) 0-4 5-9 10-14 15-19 0-19 

<1 a 218 198 148 125 689 
1 24 27 2I 13 85 
2 27 29 22 18 97 
3 25 26 i9  15 85 
4 15 6 11 8 40 
5 19 6 11 12 47 
6 19 27 11 13 70  
7 16 26 20 14 76 
8 20 l g  13 13 63 
9 18 17 18 6 60 
10 8 13 i5 5 40 
11 10 5 7 4 26 
12 16 14 16 12 58 
13 3 3 4 3 13 
14 6 9 1 2 19 
15 4 5 7 2 18 
16 4 3 5 4 16 
17 4 5 1 2 13 
18 8 12 6 6 32 
19 1 0 4 1 6 
20 3 5 3 1 12 
21 1 0 1 0 2 
23 2 1 0 0 3 
24+ 2 5 5 4 16 
Missing 3 3 1 0 7 
1 year 68 82 49 47 246 

Tot~0-11 b 418 398 315 246 1,377 

Percentneonat~ e 52.2 49.7 47.0 50.7 50.0 

a Includes deaths under 1 month reported in days 
b W ' ' ' e lncludes c~ses fur hich age at death (m exact months) is not known 

(under 1 month/under 1 year) * 100 

A more important problem with the age at death data is the substantial number of  deaths that are 
reported at one year of  age (i.e., deaths that should have been reported in month of age). Indeed, for the 
period immediately prior to the survey, more deaths are reported at age one (68) than in terms of months 12- 
23 (52). This is unfortunate because it is not possible to determine if these deaths are the result of  rounding 
of age at death to the nearest year or if these events occurred at one year of age. It should be noted that the 
field supervisors had instructions to check questionnaires for this error. The routine practice by interviewers 
of recording deaths at one year of age (rather than in terms of months) indicates that little or no attention was 
paid to this editing rule by the supervisors of interviewing teams. 

Inconsistency of Mortality Levels and Health Status by Region 

It is reasonable to assume that differentials in mortality levels would correspond with differentials 
in child health indicators. However, the rankings of the regions in terms of mortality levels and health 
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indicators are not consistent. For example, under-five mortality in the Southeast (149) and Southwest (102) 
Regions is higher than in Central Region (91)--thlly 50 percent higher in the case of Southeast. However, 
both Southeast and Southwest rank higher than the Central Region for health indicators like antenatal care 
coverage (82 percent in Southeast and 89 percent in Southwest vs.76 percent in Central) and delivery in a 
health facility (55 percent of births in Southeast, 67 percent in Southwest, and 44 percent in Central). 
Tetanus toxoid coverage for pregnant women, the percentage of births assisted by health professionals and 
the percentage of children fully immtmised are all higher in Southeast and Southwest than in Central Region. 

Comparison with External Data 

The most straightforward procedure for evaluating the quality of the mortality estimates from the 
1999 NDHS is by comparison with estimates from an external source such as the 1990 NDHS. The 1990 
NDHS is a particularly appropriate reference because the data collection and estimation methodology is 
similar to that of the 1999 NDHS (i.e., direct calculation of mortality rates is possible in both surveys). On 
the assumption that respondents do not overreport deceased children in surveys, the mortality rates from the 
1990 NDHS are considered minimum estimates. 

Table C.7 shows mortality estimates from the 1990 and 1999 NDHS for the latter part of the decade 
of the 1980s. For this comparison, respondents to the 1999 survey were required to recall events over a 
longer retrospective period than were respondents to the 1990 survey so that estimates from 1999 survey are 
more susceptible to respondent recall error. The estimates from the 1999 survey are consistently lower than 
those from the 1990 survey---by 11 percent for infant mortality, 39 percent for child mortality and 26 percent 
for under-five mortality. 

Table C.7 Childhood mortality rates for the late 1980s 

Childhood mortality rates for the late 1980s as estimated from the 1990 and 1999 NDHSs, according to region 

Po~t- 
Country/ Time Neonatal neonatal Infant Child Under-five 
Region Source period mortality mortality mortality mortality mortality 

Northeast 1990 NDHS 1995-90 30.0 35,6 65.6 163.9 218.9 
1999 NDHS 1994-99 49.6 46,7 96.3 96.9 183.9 

% difference 65 31 47 -41 -16 

Northwest 1990 NDHS 1985-90 50.0 65,9 115.8 208.5 300.2 
1999 NDHS 1994-99 25.6 68,9 94.5 151.9 232.1 

% difference -49 5 - 18 - 27 - 23 

Southeast 1990 NDHS 1985-90 37.1 43.7 80.8 75.9 150.6 
1999 NDHS 1994-99 38.1 41.7 79.8 45.2 121.4 

% difference 3 -5 - 1 -40 - 19 

Southwest 1990 NDHS 1985-90 41.7 32,9 74.7 88.4 156.4 
1999 NDHS 1994-99 42.3 44.3 86.7 47.0 129.8 

% difference 1 35 16 -47 - 17 

Central 1990 NDHS 1985-90 39.9 46.5 96.5 71.2 160.8 
1999 NDHS 1994-99 25.6 27,7 53.4 53.7 104.2 

% difference -36 -40 -45 -25 -35 

Nigeria 1990 NDHS 1985-90 42.2 45.2 87.4 115.5 192.8 
1999 NDHS 1994-99 36.4 41.2 77.6 70.7 142.8 

% difference -14 -9 -11 -39 -26 
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Table C.7 also shows mortality estimates by region, s Disaggregation of the estimates in this manner 
can be useful in revealing specific areas in which data defects exist. The sampling variance associated with 
regional estimates for 5-year time periods is large but it was decided to show 5-year rather than ten-year rates 
so that the analysis of this note would be organised in a consistent fashion. In Northeast, Northwest, 
Southeast and Southwest Regions, under-five mortality estimates from the 1999 survey are lower than those 
from the 1990 survey by 16-23 percent. In Central Region the under-rive estimate is lower by  35 percent. 

There is no doubt that the 1999 survey underestimates mortality at the national and regional levels 
for the time period 1984-89. In addition, underestimation appears to have occurred in all regions but is most 
pronounced in Central Region. Of  course, underestimation of mortality for the 1984-89 t ime period does 
not necessarily imply underestimation of mortality for more recent time periods. 

Table C.8 shows the differences in mortality estimates for the five-year periods immediately prior 
to the 1990 and 1999 surveys (i.e., for 1985-90 in the case of  the 1990 NDHS and for 1994-99 in the case 
of the 1999 NDHS). The implied trends indicate substantial mortality declines over a nine-year pe r iod- -a  
14 percent decline for infant mortality, 39 percent  for child mortali ty and 27 percent for under-rive 

Table C.8 Trends in childhood mortality by region 

Childhood mortality rates for the five years before the 1990 and 1999 NDHS, according to region 

Post- 
Country/ Time Neonatal neonatal Infant Child Under-flve 
Region Source period mortality mortality mortality mortality mortality 

Northeast 1990 NDHS 1985-90 30.0 35.6 65.6 163.9 218.9 
1999 NDHS 1994-99 50.9 36.7 87.6 114.4 I92.0 

% difference 70 3 34 -30 - 12 

Northwest 1990 blDHS 1985-90 50.0 65.9 115.8 208.5 300.2 
1999 NDHS 1994-99 22.7 55.4 78.2 101.1 171.3 

% difference -55 -16 -32 -52 -43 

Southeast 1990 NDHS 1985-90 37.1 43.7 80.8 75.9 150.6 
1999 NDHS 1994-99 38.4 42.7 81.1 74.3 149.4 

% difference 4 -2 0 -2 - 1 

Southwest I990 NDHS 1985-90 41.7 32.9 74.7 88.4 156.4 
1999 NDHS 1994-99 39.8 32.8 72.7 31.7 102.1 

% difference -5 0 -3 -64 -35 

Central 1990 NDHS 1985-90 39.9 46.5 96.5 71.2 160.8 
1999 NDHS 1994-99 29.9 26.1 56.0 36.9 90.8 

% difference -25 -44 -42 -48 -44 

Nigeria 1990 NDHS 1995-90 42.2 45.2 87.4 115.5 192.8 
I999 NDH8 1994-99 38.8 38.2 75.1 70.3 140.1 

% difference -8 -15 -14 -39 -27 

3 For this armlysis the data from the 1990 survey are presented for the five regions of Nigeria existing at the 
time of the 1999 survey. The 21 states and F.C.T. Abuja that existed at the time of the 1990 survey map 
unambiguously into the five regions existing at the time of the 1999 survey. That mapping is as follows: 

Northeast: Bauchi. Bomo, Kano 
Northwest: Kaduna, Katsina, Sokoto 
Southeast: Anambra, Akwa Ibom, Cross River, Imo, Rivers 
Southwest: Bendel, Lagos, Ogun, Ondo, Oyo 
Central: Benue, F.C.T. Abuja, Gongola, Kwara, Niger, Plateau 
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mortality.4 Mortality declines of this magnitude are rare but not without precedent in high-mortality African 
countries. Declines of a similar magnitude (on the order of 30 percent) and structure (concentrated between 
exact ages 1 to 5) have occurred over ten-year periods in Ghana, Cameroon, Senegal and Rwanda (Bicego 
and Ahmad, 1996). 

However, substantial mortality declines are usually accompanied by improvements in socioeconomic 
or health conditions. For example, substantial improvements occurred in the percentage of children who 
were fully immunised in Ghana and Senegal. Not only is there no such improvement in Nigeria, but the 
percentage of children fully immunised actually declined in Nigeria from 30 to 17 percent, hardly the kind 
of change in health care that is associated with a mortality decline. 

Table C.8 also shows implied mortality trends by region. The Southeast Region is distinctive in that 
little change exists between the estimates for the 1990 and the 1999 surveys. The remaining four regions 
show mortality declines; the Northwest and Central Regions standing out with declines in under-five 
mortality in excess of40percent. The Northwest Regionindicates a substantial declineinneonatal m o ~ l i t y  
(55 percent) which strains credibility. As a result, the level of neonatal mortality in Northwest (23) appears 
to be inconsistent with the observed postneonatal rate (55) and is the lowest of all the regions. 

Indirect Mortality Estimates 

R might be thought that any problems that exist in the 1999 mortality data could be overcome by 
using indirect mortality estimation techniques. The earlier analysis suggests that the primary problem with 
the 1999 data is underreporting of infant and child deaths, which results in the appearance of a substantial 
decline in mortality between the 1990 and 1999 surveys (a 27 percent decline in the case of under-five 
mortality). However, the indirect techniques cannot in any way compensate for underreporting of events. 
This will be demonstrated by comparing indirect estimates calculated from the 1990 and 1999 surveys. 

Table C.9 shows indirect estimates of infant and under five mortality from the two surveys. Two 
points are worth noting. First, the declines in mortality between surveys, as measured by either infant or 
under-five mortality are of the same order of magnitude as is the case with the direct under-five mortality 
estimates (20-30 percent over a nine-year period). Thus, the appearance of a substantial intersurvey decline 
in mortality is unmitigated when mortality rates are calculated by indirect techniques for both surveys. 

The second point is that the indirect estimates of infant mortality are much greater than the 
corresponding direct estimates. For example, the direct rate from the 1999 survey (75 per 1,000) is 22 
percent less than the indirect estimate, based on women 20-24 (95 per 1,000). This is due to modeling error 
resulting when the indirect procedure is used for Nigeria, a country in which the assumptions of the model 
are not fully met. Thus, the indirect infant mortality estimate from the 1999 survey cannot be compared to 
the direct estimate from the 1990 survey. 

4 The trend of the mortality estimates from the 1999 survey between 1985-90 and 1994-99 is essentially flat. 
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Table C.9 Indirect mortality estimates 

Indirect estimates of infant and under-five mortality, 1990 and 1999 EDHS 

Proportion of Children Deceased by Age 

1990 NDHS 1999 NDHS 

Children Children 
Age group ever Ch i Id r en  Proportion ever Children Proportion 
of women born surviving dead b o r n  surviving dead 

15-19 0.311 0.262 .158 0.250 0.220 .120 
20-24 1.443 1.187 .177 1.120 0.980 .125 
25-29 2.966 2.441 .177 2.510 2.180 .I31 
30-34 4.578 3.772 .176 3.940 3.400 .137 
35-39 5.529 4.338 .215 5.240 4.470 .147 

Indirect Mortality Estimates 

Infant mortality rate (per 1,000 births) Under-five mortality per 1,000 births 

Age group 1990 1999 Percent 1990 1999 Percent 
of women NDHS NDHS change NDHS NDHS change 

20-24 131 95 -27 221 156 -29 
25-29 115 90 -23 192 145 -24 
30-34 106 86 -19 175 139 -21 
35-39 118 85 -28 197 139 -29 

Note: Estimates are based on the UN North Model Life Tables. 

Summary 

Any assessment of the quality of survey-based data will find internal and external inconsistencies. 
Sampling variability can contribute to such findings especially when considering data at the regional as 
opposed to the national level. So, a data quality assessment often requires a judgement as to whether the 
degree of  the inconsistency indicates acceptable departures from expected patterns or severe data problems. 

There are a number of problems with the data of the 1999 NDHS. There is clear evidence of 
underreporting of events for the time period 1984-89. The magnitude of  the mortality decline implied by 
the estimates from the 1990 and 1999 surveys ranks among the largest observed in high-mortality African 
countries. Yet, the health indicators for Nigeria indicate a deterioration of immunisation coverage for 
children over the last decade. The neonatal mortality rate for the Northeast Region is unrealistically low and 
inconsistent with the postneonatal mortality rate. Both the mortality and the fertility data for the Central 
Region appear particularly flawed. 

The weight of evidence indicates that the mortality rates based on the data are most probably 
underestimates. Moreover, the nature and scope of the data defects leading to this conclusion suggest that 
the possibility of  repairing these data so that they would form the basis for reliable mortality estimates for 
Nigeria is not good. This review is useful because of the implications for future surveys that attempt to 
estimate mortality in the Nigerian setting. It is not the purpose here to specify the design parameters that 
are necessary to ensure that reliable data are collected. Such design features are well known and it should 
be a high priority of the next survey to put them in place. 
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