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This study examined the extent of birth displacement and its effect on the under-five mortality estimates in Kenya. Using data from
2003 and 2008/09 Kenya Demographic and Health Surveys, we evaluate the variability of birth displacement by region and place of
residence based on the survival status of the child.We compute birth ratios for children born in the 5th calendar year preceding each
survey and note the possible effect on under-five mortality estimates. Results show that under-five mortality estimates in 2008/09
survey are smaller than that of a similar period in 2003 survey by 17 percent. Overall, birth ratios for the 5th calendar yearwere below
100 percent suggesting presence of birth displacement. However, there was no variance in the displacement between surviving and
dead children, hence modest impact on the under-five mortality rate. Evidence suggests that the remarkable decline in the under-
five mortality rate recorded in 2008/09 is a function of both overestimation of mortality rate in 2003 survey and underestimation in
2008/09 survey. We recommend that data frommore than one source be used to interpret under-five mortality decline and further
research should be conducted linking the observed mortality decline to the delivery of known effective interventions.

1. Introduction

Kenya enjoyed a rather impressive and sustained decline in
the under-five mortality rate (sum of all deaths that occur to
children who were born alive but did not survive until their
fifth birthday) of 3 percent to 4 percent per annum during the
period from 1965 to 1980 [1].The decline was almost twice the
rate of the average country of Sub-Saharan Africa during this
period. However, the decline was slowed to about 2 percent in
the 1980s. The 1998 Kenya Demographic and Health Survey
(KDHS) provided the first clear evidence that the decline not
only had slowed but also had been reversed during the 1990s
[2]. Data obtained from birth histories indicated a 24 percent
increase in the under-five mortality rate from the mid-
1980s to the mid-1990s with enormous regional differentials.
However, the 2008/9 KDHS showed a reversal in the levels
and differentials of under-five mortality rate during the 1990s
and early 2000. The under-five mortality rate for five-year
periods preceding the survey declined by 36 percent from
115 deaths per 1000 to 74 deaths per 1000. Infant mortality
declined by 32 percent during the same period [3]. For the

first time infant mortality (deaths that occur before the first
year of life) was higher in urban areas compared to rural
areas while infants for mothers with no education were less
likely to die compared to women with some slight primary
level of education. The remarkable decline in the observed
level of childhood mortality rates was widely attributed to
the efforts by the government to improve health services [4].
Nevertheless, questions emerge from these observations on
whether the observed rapid change in under-five mortality
patterns is an artifact of data or a result of changes in the
factors influencing mortality regimes.

These questions raise another important issue onwhether
the remarkable decline in under-five mortality in Kenya
was real. The substantial decline in the levels of childhood
mortality reported in 2008/9 KDHS requires further scrutiny
to establish the reliability of the mortality estimates. Accurate
measurement of under-five mortality rate is fundamental as
an indicator of population health and has always been used to
track development progress of a country [5, 6]. Indeed major
health programmes and initiatives are centered on under-5
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mortality. The UN Millennium Development Goals (MDG)
agreed by most UN member states in 2000 set a target of
reducing the under-5 mortality rate by two-thirds by 2015.
The probability of dying before age 5 denoted by

5
q
0
is an

important input parameter in the computation of mortality
indicators such as life expectancy for developing countries
without reliable vital registration system such as Kenya.

Given that Kenya still lacks reliable vital registration
system, the childhood mortality estimates are largely derived
from the Demographic and Health Survey (DHS). The
DHS calculates the under-five mortality from retrospective
reproductive histories information as reported by female
respondents aged 15–49 years [7]. As a result, DHS is prone
to sampling and coverage errors especially on the data on
dates which could affect fertility andmortality estimates.This
study examines whether the remarkable decline in under-
five mortality in Kenya recorded in 2008/09 KDHS is real or
an artifact of measurement. We compare the extent of birth
displacement and its effect on under-five mortality rate by
socioeconomic characteristics (place of residence and region)
using 2003 and 2008/09 Kenya DHSs. There is a possibility
that either the most recent survey underestimated the level of
under-fivemortality or the previous survey overestimated the
level of under-five mortality. Research evidence shows that
the observed change in mortality levels can result from three
major sources: change in mortality determinants [8], effects
arising fromdata collection process [9], and estimation biases
due to effects of HIV and AIDS [10, 11].

Mortality levels can change rapidly when there are
improvements in health status and health care, particularly
in maternal and child health services [8, 12], if there are
changes in health-seeking behaviour and improvements in
the delivery of health services [13, 14]. More service delivery
points, education of the general population on the utiliza-
tion of services, and actual utilization of services have the
potential of reducing mortality rate within a short span of
time. Increasing utilization of antenatal care (ANC) and
skilled delivery services may drastically reduce neonatal
and postneonatal deaths while immunization can reduce
childhood mortality.

The observed mortality decline may be an artifact of data
[15, 16].Theremay be no real change inmortality levels; how-
ever, data collection process may result in statistics that show
that mortality has declined.The deficiencies of Demographic
Health Survey (DHS) have been well recognized. Statistics of
the children population are prone to the usual coverage errors
and the potential sources of bias include age misstatement,
underreporting of births and deaths [17, 18]. The reliability
of the mortality measurement is affected by the accuracy and
completeness of information on births and deaths.

As noted by Pullum andBecker [17], births can be omitted
for a variety of reasons, either deliberately or by accident
majorly due to the length of the healthmodule questionnaire.
The former reason occurs when there are incentives for inter-
viewers and/or respondents to omit these births.The obvious
incentive for an interviewer to omit births is to reduce his/her
workload. DHSs have two health questionnaire modules that
collect information on antenatal, delivery, and postnatal care
of the mother for recent births and health and nutrition

question for every child born. Field staffs are required to
administer these modules to every birth that occurred in the
reference period (usually set to January of the third or fifth
complete calendar year prior to a survey). This often leads
to a lengthy battery of questions. Interviewers sometimes
consider reducing the workload by omitting some events or
recording events that occurred within the window period
as occurring before the reference date (birth transference).
Thus, interviewer gains time by avoiding administration of
additional questions meant for births after the reference
date. Frequent and systematic birth transference can result in
wrong mortality estimates, especially if dead and surviving
children are affected differently. Another incentive is to avoid
embarrassing questions. Interviewers may feel embarrassed
by questions about deceased children and may be more
likely to omit deceased children in order to avoid these
questions. Deliberate omissions of births may also be due
to respondents, who may be reluctant to mention recently
deceased children.

Deceased children are more likely to be omitted than
surviving children [7, 19]. The omissions parameters are less
often significant among deceased children, because of larger
sampling errors, but the average level of omissions is greater
among them (15%) than among surviving children (9%).This
is expected, as it is probably “easier” to omit a deceased child,
notably because the child was not listed in the household
questionnaire. It is also in line with the idea that people
(interviewers, respondents)may be embarrassed by questions
about deceased children and may be more likely to omit
deceased children [20]. One of the consequences of this result
is that child mortality is most probably underestimated in
many surveys in Sub-Saharan Africa. Finally, omissions do
not vary by gender: about 9 to 10%ofmales and females births
are omitted on average.

In a recent analysis of demographic surveys in Sub-
Saharan Africa, there is evidence that the DHSs have been
underestimating the level of fertility [21, 22]. The trends
of fertility generated from consecutive surveys show some
indication of omission of births. For example, comparing
the most recent survey from the previous survey, underesti-
mation of recent fertility in the first survey can potentially
be due to birth displacement and omissions. Overestimation
in the second survey can also be due to the displacements
of births from earlier periods. Finally, differences in sample
implementation can also lead to overestimation or under-
estimation of fertility in both surveys [7, 23]. For instance,
if educated women were accidentally oversampled in the
first survey, fertility would be biased downward. Since DHS
methodology relies heavily on the birth histories, the effects
of omissions and displacements may affect the estimation of
not only fertility but also mortality.

Evidence shows that, in countries with generalized epi-
demics of human immunodeficiency virus (HIV) infection,
mortality levels measured from standard statistics based
on fertility history may be biased [24–26]. This has been
attributed to the correlation between deaths among mothers
and early childhood deaths from the acquired immunodefi-
ciency syndrome (AIDS). Empirical data shows that standard
cross-sectional survey statistics underestimates true infant
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and under-5 mortality by 6.7% and 9.8%, respectively. As
noted by Hallett et al. [26], bias is greater when a longer
period elapsed before the survey and in later stages of the
epidemic and more so if trends are based on data from a
single survey. Secondly, the lower the background childhood
mortality rates, the greater the biases, since the fraction of
HIV-related deaths among children would be higher.Thirdly,
higher fertility at older ages would also lead to greater
biases because the women infected with HIV at older ages
would also be giving birth. A study in 2001 found that HIV
prevalence was associated with 25 percent increase in under-
five mortality in Kenya between the late 1980s and the mid-
1990s [1, 27]. Other studies have also linked HIV epidemic
to the lack of decline in Kenya’s fertility rates experienced
during the late 1990s and early 2000, primarily through
its associations with elevated child mortality and reduced
duration of breastfeeding.

In this paper, we focus on the second aspect of causes
of mortality decline. The aim is to examine the extent to
which under-five mortality estimates are reliable using 2003
and 2008/9 KDHS datasets. The analysis is focused on the
bias due to reporting and survey errors such as displacement
of births, omission or nonreporting, and the dates to which
these apply by region and place of residence. The study
determines the extent of variability in under-five mortality
estimates calculated based on 0–4 and 5–9 and 10–14 periods
in the DHS data.

2. Materials and Methods

2.1. Data. The data for this research is drawn from the Kenya
Demographic and Health Surveys (KDHSs) of 2003 and
2008/9. KHDSs are collected by means of nationally repre-
sentative samples of households and are stratified according
to regions (provinces). A total of 8,195 and 8,444 women aged
15–49 were interviewed in 2003 and 2008/9, respectively. The
DHS collects information on births and survival status in a
retrospective manner. Information on birth histories permits
direct estimation of age-specific fertility rates (ASFRs) (age-
specific fertility rates (ASFRs) are calculated by dividing the
number of births to women in a specific age group by the
number of woman-years lived during a given period) and
the total fertility rate (TFR) (the total fertility rate (TFR) is
defined as the average number of children a woman would
have if she went through her entire reproductive period,
from 15 to 49 years, reproducing at the prevailing ASFRs).
Information about the survivorship of children and when
they died (if they died) also permits direct estimation of
childhood mortality indices (neonatal, postneonatal, infant,
child, and under-five mortality rates). The accuracy of events
and dates in which these events took place is important for
calculation of levels and trends of fertility, infant, and under-
five mortality.

2.2. Displacement of Events in Time. The following section
presents criteria for identifying birth displacement. As stated
previously, there is an incentive for interviewers to reduce
their workload by avoiding administering the long and

complexmaternal and child health sections of the DHS ques-
tionnaire for each child born within three or five years before
the survey. When this happens, dates of birth of children
within the window period tend to be recorded as having
occurred before the reference date (i.e., born more than three
or more than five years before the survey depending on the
reference date chosen). If the displacement of births occurs
in frequent and systematic manner, the mortality rate would
be affected. Displacement of births beyond the reference date
is computed by tabulating the number of births for each year
of birth for all children regardless of survival status and then
calculating the birth ratio, 𝐵

𝑥
(also known as boundary ratio)

[16, 28].
Birth displacement means that births are moved from

one calendar year to another, for example, 5th calendar year
to the 6th calendar year before the survey date [7, 28]. It is
reported to be motivated by the desire to avoid questions
about pregnancy, antenatal care, and immunization. Birth
displacement is measured by birth ratios, 𝐵

𝑥
[9]. 𝐵

𝑥
is the

number of births reported in the 𝑛th calendar year before the
survey:

𝐵
𝑥
= (

2 ⋅ 𝐵
𝑥

𝐵
𝑥−1 + 𝐵𝑥+1

) × 100. (1)

Assuming that births were evenly distributed across years,
the ratio would equal 100. A value of less than one hundred
implies fewer births than expected for year 𝑥. The number of
births in two adjacent years should be approximately equal,
unless birth rates are changing quite dramatically. Ratios
under 100 therefore indicate displacement or bias. Table 1
presents the birth ratio.

The last year of eligibility for administering maternal and
child health sections is the fifth year preceding the survey for
2003 and 2008/09 KDHS. Hence, only children born within
five years preceding the survey were eligible. Applying the
birth ratio formula, we have

𝐵
𝑥
=

2 ∗ 𝐵5
(𝐵4 + 𝐵6)

∗ 100. (2)

The assumption here is that if there is birth displacement
during the 5th and 6th calendar years, then number of births
for the 5th year should be smaller than normal year and
number of births for the 6th year should be larger than
normal year. This implies that 𝐵

5
should be smaller than 𝐵

4

(the normal level) and 𝐵
6
should be larger than 𝐵

4
.

2.3. Comparison of Under-Five Mortality Rate between Two
Surveys. Birth displacement can also be detected by cal-
culating under-five mortality rates in the 0–4 years, 5–9
years, and 10–14 years prior to the survey. Infant, child,
and under-five mortality are calculated using direct and
indirect techniques [29]. Whereas the direct methods use
data on the date of birth of children, their survival status,
and the dates of death or ages at death of deceased children,
the indirect methods use information on survival status of
children to specific age cohorts of mothers.TheDHS uses the
former in its reports. Assuming the effects of displacement
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Table 1: Birth ratio measurement scale.

Formula Criteria Remarks

𝐵
𝑥
= (
2 ⋅ 𝐵
𝑥

𝐵
𝑥−1
+ 𝐵
𝑥+1

) × 100

𝐵
𝑥
≥ 95 No displacement

90 ≤ 𝐵
𝑥
< 95 Little birth displacement problem

𝐵
𝑥
< 90 Serious birth displacement

Table 2: Comparing under-five mortality rate for the 0–4 period in 2003 and 5–9 period in 2008/09.

Period DHS round Date U5M Period Round Date U5M U5M difference U5M relative difference
0–4 1989 1986.7 90.0 5–9 1993 1985.9 90.0 0.0 0.0
0–4 1992 1990.9 96.0 5–9 1997 1990.8 99.0 −3.0 −3.1
0–4 1998 1995.8 111.0 5–9 2003 1995.9 110.0 1.0 0.9
0–4 2003 2000.8 115.0 5–9 2008/9 2000.8 95.0 20.0 17.4
0–4 2008/9 2005.6 74.1 — — — — —

were uniform among surviving and dead children, then the
impact of displacement on mortality estimates would be
lacking. However, differential displacement is apparent for
mortality estimation by examining the trends in mortality
and comparing under-five mortality rates in the 0–4 years,
5–9 years, and 10–14 years prior to the survey. Comparison
between under-five mortality rates estimates for 0–4 and 5–9
periods for two surveys apart (usually 6 or more years) can
give an approximate measure of how the 0–4 period estimate
is underestimated due to birth displacement.

To investigate the effect of birth transference in the sur-
veys, new estimates of under-fivemortality rate are computed
for predefined time periods. The earlier boundary for the
last estimation period is set to begin one year before the
cutoff in each survey and compared with the actual estimate.
If 0-1 period, 0–2 period, 0–3 period, 0–4 period, and 0–5
period are used to calculate under-five mortality rate, then
under-five mortality rate will be underestimated if there is
birth displacement. Comparatively, if 1–5 period is calculating
under-five mortality rate, then under-five mortality rate will
be overestimated if there is birth displacement.

3. Results

3.1. Mortality Decline. Tables 2 and 3 show under-five mor-
tality rates (U5MR) and childmortality rates (IMR) estimates
from 1989–2008/09 Kenya DHSs. We compare the mortality
estimates in 0–4-year period for the earlier survey and 5–
9 period for the later survey since these two estimates are
exactly referring to the same time point. They should nearly
be the same.The relative difference which is defined as (100∗
(U5MR1 − U5MR2)/U5MR1) estimates the extent of the
differences. Comparing 2003 and 2008/09 KDHS, the under-
five mortality rate calculated from the 5–9-year period in
2008/9 is smaller than under-five mortality rate calculated
from the 0–4 period in 2003 by almost 17 percent. Similarly,
the infant mortality rate from the 5–9-year period in 2008/9
is smaller than infant mortality rate from the 0–4 period in
2003 by nearly 13 percent.

Table 4 compares the estimated infant mortality rate and
under-five mortality rates for the 0–4 and 5–9 period prior to

the 2003 KDHS to the 5–9 and 10–14 period in the 2008/9
survey. The under-five mortality rate calculated from 5–9-
year period in 2008/9 is smaller than under-five mortality
rates calculated from 0–4 period in 2003 by about 17 percent
while the under-five mortality rate for 5–9 years in 2003
compared to 10–14 period 2008/9 is smaller by about 16
percent. Similarly, the infantmortality rate calculated from5–
9-year period in 2008/9 is smaller than infant mortality rate
calculated from 0–4 period in 2003 by about 13 percent while
the infantmortality rate for 5–9 years in 2003 compared to 10–
14 period 2008/9 is smaller by about 19 percent. In the ideal
case the estimates should be approximately the same.

3.2. Birth Transference. The cutoff dates for asking the health
questions about recent births in the two Kenya surveys were
January 1998 (2003 survey) and January 2003 (2008/09 sur-
vey). Birth transference occurred in both surveys, resulting
in more deceased children recorded as born in the year prior
to the health cutoff than in the year after the cutoff (Table 5).
The index of birth transference was 1.34 (1158/862) in 2003
and 1.32 (1228/932) in 2008/09.

3.3. Birth Displacement by Survival Status. Table 6 presents
the level of birth displacement for all children, surviving
children, and deceased children. The analysis is based on the
region, place of residence, and the national level. Overall, the
birth ratios reported for all children, surviving children, and
dead children are below 100 in both 2003 and 2008/9 survey
year. This suggests some degree of serious birth displace-
ments. However, there was no variance in the displacement
between surviving and dead children. Hence, the overall
national mortality estimates may not have been affected by
birth displacement.

In contrast, there is evidence of differential in birth ratio
place of residence. The result shows that displacement of
births among surviving children was higher in urban areas
than rural areas in both 2003 and 2008. In addition birth
displacement for surviving children and deceased children
are both below 82 percent in both urban and rural areas
except in 2003 in the urban areas. This clearly demonstrates
that the interviewers were displacing births over the line
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Table 3: Comparing infant mortality rate for the 0–4 period in 2003 and 5–9 period in 2008/09.

Period DHS round Date IMR Period Round Date IMR IMR difference IMR relative difference
0–4 1989 1986.7 61 5–9 1993 1985.9 63 2.0 3.3
0–4 1992 1990.9 62 5–9 1997 1990.8 68 5.0 8.0
0–4 1998 1995.8 74 5–9 2003 1995.9 73 −1.0 1.3
0–4 2003 2000.8 77 5–9 2008/9 2000.8 67 −10.0 13.0
0–4 2008/9 2005.6 52 — — — — —

Table 4: Comparing U5MR for period 0–4 years prior to earlier survey (2003) to 5–9 and 10–14 in the 2008/9 survey.

2008/9 KDHS 2003 KDHS Percent difference (2003–2008)
Approximate years IMR U5MR Approximate years IMR U5MR IMR U5MR
2004–2008 52 74 — — — — —
1999–2003 67 95 1998–2003 77 115 13.0% 17.3%
1994–1998 59 93 1993–1997 73 110 19.1% 15.5%

73 105 — —
Note: U5MR: under-five mortality rate, IMR: infant mortality rate.

Table 5: Kenya DHS 2003 and 2008/09: births by calendar year.

Kenya 2003 Kenya 2008/09
Calendar year Child alive Child deceased Calendar year Child alive Child deceased
2003 1118 144 2008 1247 51
2002 1030 146 2007 1119 81
2001 1092 119 2006 1147 88
2000 995 135 2005 1093 67
1999 1013 143 2004 1100 86
1998 862 124 2003 932 75
1997 1158 157 2002 1228 107
1996 861 94 2001 880 97
1995 1060 139 2000 1084 136
1994 817 109 1999 835 111
Index of birth transference 1.34 1.27 1.32 1.43
Note: the middle line indicates the date of the cutoff for asking health questions.

Table 6: Displacement of events: birth ratios of all births, children alive, and children deceased.

Region All children Children alive Children deceased
2003 2008/09 2003 2008/09 2003 2008/09

Kenya 79.8 79.9 79.4 80.1 82.7 77.7
Residence

Urban 76.2 77.3 73.2 77.0 98.7 81.0
Rural 81.0 80.6 81.6 80.9 77.3 76.8

Region
Nairobi 75.5 75.3 70.6 74.3 129.4 100.0
Central 81.1 101.1 82.5 104.0 60.0 54.5
Coast 91.9 71.8 90.9 74.4 97.4 48.6
Eastern 92.1 80.4 95.1 80.5 60.9 76.9
Nyanza 74.9 99.8 74.5 100.3 76.7 96.2
Rift Valley 74.1 75.4 73.7 74.9 78.0 83.3
Western 73.7 75.1 70.6 72.8 95.2 96.8
North
Eastern 81.7 61.8 83.2 62.6 75.6 52.6
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Table 7: Effect of birth displacement on under-five mortality rate estimate, 2003 KDHS.

Age-specific mortality 0-1 period 0–2 period 0–3 period 0–4 period 0–5 period 1–5 period
0-1 years 0.0666 0.0726 0.0729 0.0745 0.0736 0.0755
1-2 years 0.0158 0.0152 0.0159 0.0155 0.0138 0.0133
2-3 years 0.0095 0.0086 0.0088 0.0067 0.0093 0.0092
3-4 years 0.0024 0.0037 0.0041 0.0040 0.0047 0.0053
4-5 years 0.0024 0.0021 0.0016 0.0023 0.0025 0.0026
U5MR 0.0967 0.1021 0.1033 0.1030 0.1040 0.1059
Published under-five mortality rate = 0.115.

Table 8: Effect of birth displacement on under-five mortality rate estimate by periods, 2008-09 KDHS.

Age-specific mortality 0-1 period 0–2 period 0–3 period 0–4 period 0–5 period 1–5 period
0-1 years 0.0587 0.0624 0.0576 0.0627 0.0634 0.0647
1-2 years 0.0176 0.0139 0.0138 0.0133 0.0139 0.0129
2-3 years 0.0059 0.0061 0.0061 0.0047 0.0062 0.0063
3-4 years 0.0023 0.0024 0.0037 0.0034 0.0035 0.0038
4-5 years 0.0000 0.0012 0.0012 0.0012 0.0017 0.0022
U5MR 0.0845 0.0861 0.0824 0.0853 0.0888 0.0900
Published under-five mortality rate = 0.074.

of eligibility. The extent of birth transference is bigger in
urban areas than rural areas among all children and living
children. In contrast, birth dates of deceased children rural
areas appear to be displaced at a higher rate than those
in urban areas. Birth displacement ratio for dead children
in urban areas was 98.7 percent and 81 percent for 2003
and 2008/09, respectively, compared to 77.3 percent and 76.8
percent in the rural areas.

We have also checked displacement by region and indi-
cations are that there is massive displacement that varies by
region. In 2008/9 only Central region and Nyanza have birth
ratios greater than 90 percent among all births and living
children. In 2003, it was only in Coast and Eastern regions
which had a birth ratio greater than 90 percent for all births
and living children. Among dead children it is only Nyanza,
Nairobi, and Western region that had a birth ratio greater
than 95 percent indicating no displacement. However, trends
in birth ratios are inconsistent; Central region has a massive
displacement of only dead children at 60 percent and 55
percent in 2003 and 2008/09, respectively. The result shows
serious displacement of all children and living children for
Rift Valley and Western region (birth ratio < 75.4). North
Eastern region estimates are inconsistent. When birth ratios
of deceased children are greater than that of living children
as appears in the rural areas as well as Central, Coast, and
Eastern regions, there is a possibility of negative bias in
estimates of childhood mortality for the recent period (0–4-
year estimates).

3.4. Effect of BirthDisplacement on theMeasurement of Under-
Five Mortality. Under-five mortality rates were reestimated
for 0-1 period, 0–2 period, 0–3 period, 0–4 period, 0–5
period, 1–5 period before the survey and the results are

compared with published results. The differences should
give the relative effect. The results for 2003 and 2008/09
KDHS are shown in Tables 7 and 8, respectively. The results
confirm that due to displacement or birth transference under-
five mortality rates for the 2008/9 data may have been
underestimated due to birth displacement. However, for the
2003 data it appears that the published results may have been
overestimated.

4. Discussion

This study assessed the quality of data collected for the
estimation of under-five mortality and the credibility of the
mortality decline recorded between the 2003 and 2008/09
Kenya DHSs. Our analysis showed that birth ratios for the
5th calendar years prior to each survey were below 90
percent highlighting serious displacement of births outside
the eligibility range. The findings are consistent with other
studies in developing countries [7, 16]. Given our results,
nearly 35 percent decline in under-five mortality in Kenya
recorded in 2008/09 KDHSmay not reflect the true situation.

Our study shows that birth transference among living
children is bigger in urban areas than rural areas. This
is unexpected since, in urban areas, data quality may be
regarded with more confidence compared to rural areas [30].
Still in urban areas the result shows that birth ratios of the
deceased children were greater than living children; hence
there is a possibility of a negative bias in the estimates of
childhood mortality for the recent period. This may explain
the little progress in under-five mortality decline in urban
areas compared to rural areas between 2003 and 2008/9. Our
findings may not be conclusive as childhood mortality rate
in the urban areas may have been inflated due to the large
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number of deaths among urban poor people. A study by
Fotso et al. [31] noted that slum children exhibit much higher
childhood mortality than the average urban child and, more
importantly, than those in rural areas of Kenya.

Comparisons of the under-five mortality estimates
derived by direct estimation from the KDHS of 2003 and
2008/09 surveys and the estimates recalculated using 0–4
period suggest the relative effect of birth displacement. It
may have been that the results for the 2003 KDHS over-
estimated the mortality rate while the 2008/9 KDHS was
underestimated due to birth displacement, thus exaggerating
the rate of mortality decline.

The effect of birth displacement depends on the level of
the displacement and whether or not it is related to the birth
survival status. In addition, different childhood mortality
indicators are affected by birth displacement differently [19].
If surviving and dead children are displaced equally, therewill
be little effect on mortality rate. However, if dead children
are displaced more frequently, infant and child mortality
and under-five mortality rates will be underestimated for
the 0–4 period. Sullivan [19] noted that under-five mortality
should be underestimated in surveys with more serious birth
displacement among dead children. Correspondingly, infant
and child mortality and under-five mortality rates will be
overestimated for the 5–9 period. The opposite will occur if
surviving children are displaced more frequently.

Our analysis has a number of limitations that must be
taken into consideration. However the displacement of births
may not fully explain the massive decline, since we have not
addressed the impact of HIV. Hallet et al. [32] reiterate that in
countries with generalized epidemics of HIV infection such
as Kenya mortality levels measured from standard statistics
based on fertility history may be biased owing to the corre-
lation between deaths among mothers and early childhood
deaths from acquired immunodeficiency syndrome. On the
other hand, it could have been that the government responses
to the high and unchanging mortality after the results of the
1998DHS and 2003DHS are beginning to yield fruit. Accord-
ing to Rajarantnam et al. [33], there is compelling evidence
that several low-income countries in Sub-Saharan Africa
are experiencing an accelerated decline in child mortality.
Substantial increases in coverage of health interventions
such as immunization, insecticide-treated nets, prevention of
mother-to-child transmission of HIV, or antiretroviral drugs
therapy are believed to have contributed to the accelerated
decline in mortality [33].

The analysis did take into consideration nonsampling
errors in the birth history surveys. Nonsampling errors can
potentially bias under-five mortality estimates [7, 28]. Apart
from the displacement of births, the omission of deaths and
misreporting of ages and dates of birth as well as incomplete
information are issues of concern. Korenromp et al. [20]
explain that mothers may not report all of their births,
particularly for children born long before the survey andwho
died at a very young age. Interviewers may fail to record all
deaths in order to avoid asking potentially uncomfortable
questions about the pregnancy, delivery, and feeding practices
for children who have died.

5. Conclusion

Considering the findings of the analysis on the extent of birth
displacement and its effect on the under-five mortality esti-
mate, we conclude that the remarkable decline in the under-
five mortality rate recorded in 2008/09 is a function of both
overestimation of mortality in 2003 and underestimation of
mortality in 2008/09. Accurate measurement of childhood
mortality is vital if we are to determine the extent towhich the
Millennium Development Goals will be achieved. However,
this simple analysis tends to raise issues on the uncertainty in
the measurement of the current level of under-five mortality
rate in Kenya. In interpreting under-5 mortality rates and
trends fromKenya DHS, it is important to compare the result
with other sources of data such as a census. Taking into
consideration the limitations of the study highlighted here,
there is need to conduct further research linking the observed
declines in childhood mortality rate to the delivery of known
effective interventions.
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