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Abstract
Context/background: Despite the public acknowledgment of improvement in sub-Saharan African
censuses and surveys in the recent time, the quality of age-sex data still remains relatively poor. This
study assessed the quality of reported age-sex data in selected West African countries.
Data source and methods: We utilized the available recent West African census data to address the
study objective. Data adjustments were made using the UN-moving average technique, Carrier Far-rag,
Karup-king newton and Arriaga methods.
Results: First, the age- distribution in five years was examined for errors. The UN-Age-sex accuracy
index showed that all the selected countries had inaccurate age-distribution, with the exception of
Cameroon (2005) and Senegal (2002) censuses which revealed a lesser distorted age- distribution.
Utilizing the strong smoothing techniques, the results showed that virtually all the censuses were
plaqued with the overestimation error at older ages, particularly the female population. The error
margin ranged between [0-25%.
Conclusion: The study concludes that inaccuracies in West African census data persist and

recommends more quality age-sex data in region.
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Introduction

Across all levels of governance, data classified by age
has been increasingly used as a basis for socio-
economic, political, health and developmental
planning, policy design and distribution of resources.
Unfortunately for developing countries, their
continuous quest to keep pace with the population
policies aimed at reducing population growth and
achieving overall development, have re-currently
been thwarted due to inaccuracies in age data
(Adebowale, Fagbamigbe, & Bello, 2012; Mba, 2004,
2006, 2014; Randall & Coast, 2016; Raymer &
Rogers, 2007). Censuses and surveys have been
major sources of age data in the developing countries
due to the difficulty in the availability and
completeness of other sources of age data such as
vital statistics, civil registrations and population
register (Makannah, 1990; Sembajwe, 1990;
Williams, 2014). West Africa, houses the most
populous countries in sub-Saharan Africa especially in
figures Nigeria as an example. Undoubtedly, the
quantity and quality of the regions’ age data raises
reliability question as the basic error from censuses
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and survey have been linked to the technical and
political context (Masquelier et al., 2016; Williams,
2014) as well as the personnel’s involved (i.e
individuals and enumerators) (Adebowale et al,
2012; Gibril, 1979; Mba, 2004). Error-ridden data
have implication for the fundamental estimation of
demographic parameters (Adebowale et al., 2012)
and components of population dynamics (Coale &
Kisker, 1986).

While age misstatement persists and the data
quality not ascertained (Chevan & Sutherland, 2009;
Gibril, 1979) the indices assessment techniques
(Spoorenberg, 2007) like Myer’s, Whipple’'s and
Bachi's indexes have been employed in most recent
multi-country African studies to assess the magnitude
of digit preference in age data (Mba, 2003, 2014;
Randall & Coast, 2016), no attempt have been made
to refine the age data across all age sub-groups either
utilizing the demographic techniques or to further
estimate the population parameters as was done in
the study of (Adebowale et al., 2012; Randall &
Coast, 2016) Although, the latter study utilized a
multi-source, it was not a multi-country study. This
identified gap necessitated this study in that available
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and accessible age data of the last two censuses of
West African countries elicited from |IPUMS was
utilized in an attempt to assess and modify the age
data of West Africa countries using the demographic
techniques. In this way, contributing to the
improvement of the quality of age distribution of the
observed population which have developmental
planning and policy implications.

Literature review

As far as 1960, a decennial census exercise had begun
in some African countries and three census rounds
(1990, 2000 and 2010) have been observed (UN,
2016). In all the |7 countries in West Africa, only
Liberia missed out in the first two consecutive
rounds, but Ghana, Cameroon, Chad, and Nigeria
have missed one of the three rounds. Besides some
underlining fundamental error in censuses which have
been argued to also affect the national representative
sample surveys like DHS (Williams, 2014), data from
these sources have aided development in the region.

The continuous public demand and use of age as a
requisite criterion in administrative issues in Africa
have led to some variances in the levels and patterns
of age distortions observed in the regions’ censuses
across all the population sub-groups (Mba, 2004,
2014; Randall & Coast, 2016). This recurrent errors
in age distribution have been majorly classified into
coverage and content errors. The former relates to
errors due to completeness, which is difficult in real
life, as an individual could either be omitted (under-
enumeration) or counted more than once (over-
enumeration). Alternatively, the content error is tied
to the whole process of the census. This includes
respondent errors in reporting their ages which may
be due to their ignorance or biases, educational level,
preferences like sex selectivity in age preferences or
avoidance (Makannah, 1990; Mba, 2003; Siegel,
2004). Likewise, enumerators biases or mistakes in
recording age data, tabulating and coding errors
(Siegel, 2004).

One of the recurrent trends and patterns of
misreporting in some countries in West Africa is to
under-report the age of children and that of
adolescents, when they are far or near puberty or
unmarried, and to over-report age when pubescent
or married. For example, in Gambia, Senegal, Mali,
Burkina-Faso and Ghana etc, the observed
irregularities in the population pyramid around ages
I5 to 20, is rooted in under-reports in age brackets
from 10 to 24 years which in turn favor the two year
age- groups of 5-9 and 25-29 (Ewbank, 1981;
Gendreau & Nadot, 1967; Hertrich & Lardoux, 20 14;
Mba, 2014). Also sex-selective age inflation is
another observed trend for men i.e exaggeration of
age by 3 years on average between 30 and 49 years
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of age, and at least 5 years beyond age 50, while age
avoidance and age inflation is the case for the women
i.e high possibilities to report lower ages when below
40 years and overstated when above 40 years.
Generally, enumerators in censuses and survey
exercises may have challenges of age precision (Gilles
Pison & Ohadike, 2006), reporting ages ending in
even numbers (Mba, 2004),exact ages when age
heaping is either sensitive or preference driven i.e
ages ending in 0 or 5 (Gendreau & Nadot, 1967; Mba,
2004, 2006, 2014; Udjo, 2005) or avoiding reporting
deficit in ages ending“0 and 5” as in Guinea 1955 and
surplus in others i.e in digits “4 or 9” as in Senegal
census of 1988 (G Pison, Hill, Cohen, & Foote, |1995).
However, demographers and other population
scientist such as (Axinn, Pearce, & Ghimire, 1999)
suggested the use of the life history calendars and
landmark events ,as strategies to better elicit good
age data , the procedures which was also approved
by (Helleringer et al., 2014).

Several approaches have been adopted for the
errors and bias diagnosis and this includes Post-
enumeration surveys (PES) and matching of
Independent surveys, comparison of sources, cross-
tabulating by age, cohort survival rates and stable
population analysis. While the census survival analysis
is also a very good measures in assessing age data and
estimating the components of change especially when
countries have a well-established practice of having
census  continuously overtime, PES dual-system
estimation seemed to be the best analytical measure
in that it provides the variances in content bias and
also seemed best estimating coverage errors
especially where data on the components of
population change is reasonably in-accurate i.e
migration, fertility and mortality rates, as in West
Africa. This measure is also limited partly on the
objectives of conducting PES as the probability of
obtaining a better measure is dependent on accurate
reporting of age in the PES as against the original
census or survey and the cost of re-interview(Krotki,
1978). This method has been applied to study age
misreporting in US and Ghana in 1960 and 1964
respectively (Ewbank, 1981). Recent studies have
also analyzed age misreporting by comparing age data
from different data sources in addition to the use of
other analytical techniques like cross-tabulating
approach commonly referred to as the indices
techniques used in the study of (Randall & Coast,
2016) or stable population analysis used in
(Adebowale et al., 2012) . In these studies, whilst the
target population, analytical approach, the study focus
and scope differed, the results obtained from both
measures had credits of satisfying the assumptions of
the techniques used as well as the focus of the study.
Although it appeared that the stable population
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analysis seems preferred over the indices analysis
because of the advantage of either age error
comparison from different sources or the refinement
of age data as well. Also using indices analysis which
also has also an added methodological advantage of
doing the graphical analysis first to understand the
distortions in the age distribution and to inform the
choice of the type of indices analysis (Arriaga,
Johnson, & Jamison, 1994). The choice of Whipple's
index in (Randall & Coast, 2016) was beneficial in
providing information on the individual tendencies to
misreport age as well as the extent of systematic age
heaping in ages ending with digits 0 and 5 but this
method is also limited in that it is a fair measure
rather than been a better estimates of the overall
reliability of the age distributions (UN, 1986 ).
Besides, that these two studies made a plausible
impact having attempted to make some modifications
to the methodologies utilized, they concluded that
the countries reviewed had poor age data.

Considering the previous works of (Mba, 2004,
2006) unlike his more recent study (Mba, 2014)
which was more expansive in that he utilized muilti-
country censuses at different dates to evaluate age
misreporting applying similar analytical technique as
in (Randall & Coast, 2016), only that in the latter
study the authors made some specific refinement of
age data utilizing similar analytical technique as in
(Mba, 2014). These studies also concluded that the
age data quality was poor but there were no
attempts made to better refine the observed
irregularities across all the reported ages, a gap this
study intends to fill knowing the implications of such
attempts on the age data quality so as to provide a
relatively fair data for further estimation of population
parameters which is useful to policy planners and
decisions makers.

Data and methods

This study is focused on cross-country analysis which
UNAI is most suitable in providing a summary index
instead of the choice to use Whipple's, Bachi or
Myres Indexes which are more of individual tendency
measures (Hobbs, 2004; UN, 1955). Although the
index does not consider real irregularities in age
groups such as mortality caused by natural
occurrences, human mortal activities, temporary
fertility reduction, migratory movements among
some age groups and sex, it, however, performs well
in larger population which permits a neglect of any
chance of irregularity or fluctuations.

Lastli, the demoiraihic ad'lustment techniiues
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and
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