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Abstract

Accurate age data are essential for studying aging in African countries,
particularly in a comparative perspective. Unfortunately, data on age are
often affected by large errors, particularly at older ages, notably in the form
of age heaping or exaggerations. Without verification and validation, these
errors are likely to bias age-related demographics. In this manuscript, we
tested the feasibility of verifying the age of older adults through linkages with
parish registers in Ouagadougou, the capital of Burkina-Faso, a low-income
country in West Africa.
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1 Background

Sub-Saharan Africa is a region in transition from a demographic perspective, with
a very young population. According to the latest World Population Prospects,
only 4% of sub-Saharan adults were aged 60 or over (Nations, 2022). However, the
slow transformation of its age structure hides the rapid growth in the older adult
population (Masquelier et al., 2017), which could triple over the next thirty years
(Nations, 2022). These statistics point to a silent ageing of the population. Not
only do they alert about future implications in terms of social policies and social
protection systems. They also call for monitoring this demographic ageing that is
underway in African populations.

Aging is an important component that help understanding demographic transi-
tion (Fernandes et al., 2023). In view of the multiple implications that may arise
from this, particularly in relation to health, the World Health Organization, in a
forward-looking statement in 2015, called for urgent actions to tackle measurement
issues, and improve monitoring and knowledge about the health of older adults
(WHO, 2015). Most demographic indicators are age-related, and age is one of the
main risk factors for many diseases. To this end, accurate data on age is essen-
tial to studying aging in African countries, especially in a comparative perspective.
Similarly, inaccurate ages limit our ability to identify individuals most at risk from
aging-related diseases, and complicate targeting prevention and intervention (Fran-
squet et al., 2019). Unfortunately, Civil Registration and Vital Statistics systems
are partial, deficient and incomplete in most sub-Saharan African countries. Age
data produced in the region mainly comes from censuses and large-scale household
surveys. Given the declarative nature of these data, age error issues commonly
encountered in such data sources are well known. Both digit preferences and age
exaggerations have obvious drawbacks for demographic estimation. According to
the literature, age exaggerations are known to be particularly pronounced at older
ages (Dechter and Preston, 1991; Palloni et al., 2016; Preston et al., 1996, 1999).
When it comes to ages at death, these exaggerations lead to higher than expected
survival rates and result in an underestimation of mortality.

Different strategies have been developed to tackle poor data quality on ages
among older adults. Addressing racial crossover in the study of African-American
mortality, Preston et al. (1996) found inconsistencies between ages on death certifi-
cates and ages recorded in early censuses and Social Security records. Likewise, Pal-
loni et al. (2016, 2021) used an integrated method based on simulations using Costa
Rica as a standard to correct for age misreporting and adjust older adult mortality
estimates in Latin America. Rather than resorting to statistical corrections and
adjustments, new methods for age ascertainment have being developed, building
on technological innovations. As an illustration, ranking methods from machine
learning algorithm have been proposed so that to project older person with higher
rank value than the younger one based on face image (Onifade and Akinyemi, 2015;
Cao et al., 2012). In the same vein, Helleringer et al. (2019) ascertained ages of
women of childbearing age using computer vision algorithm from machine learning
technique. Besides, epigenetic biomarkers of aging have being used as epigenetic
clock based on the measurement of DNA methylation to assess chronological age
and study longevity (Dec et al., 2023; Bernabeu et al., 2023).
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Regardless of the strategy used, age verification requires confirmed ages for a
sample of individuals within the population of interest. With technology, reliable
images of older adults are needed to train the algorithm for computer vision, just as
the epigenetic clocks needs a reliable sample of individuals of known to accurately
predict chronological age. Regarding linkage with administrative and historical reg-
istration records, including early censuses, such records are rare in sub-Saharan
Africa. When they do exist, they do not have a long track record that could include
birth records of older adults at the time of their births. The only historical sources
capable of containing such information are parish registers. They existed only in
a few areas where the headquarters of the colonizers were established. Examining
parish registers from East and Central Africa, Walters (2016) recalled the use of
parish registers for family reconstruction to church records. She also highlighted the
potential of these registers in Africa to describe what happened to individual agency
from a historical demography perspective.

Beyond these issues, we proposed to use these records as an alternative source for
verifying the age of older adults. In this paper, we tested the feasibility of verifying
the ages of older adults through linkages with parish registers in Ouagadougou, the
capital city of Burkina Faso, a low-income country in West Africa.

2 Data and Methods

2.1 Study setting

According to the latest population census carried out in 2019, Catholics accounted
for around 20% of the population. This proportion remained almost the same as
in 2006. In the capital Ouagadougou, the share of Catholics is higher, at approx-
imately 30% (INSD, 2022). The country is home to more than 60 ethnic groups,
which can be grouped into several broad categories based on cultural proximity and
similar religious beliefs. The distinctive religious feature of the mossi group, largely
located in the center of the country, lies in their strong belief in the invisible and the
supernatural, and the profound veneration of their ancestors. This predisposition
made them potentially permeable to the evangelization message of the White Fa-
thers missionaries. After an initial mission in the Center-East of the country, which
led to the establishment of the parish of Koupela in 1900, it was finally in 1901
that the plateau mossi, of which Ouagadougou is the epicenter, received its first
White Father missionaries. The mission founded the Cathedral as the first parish
of what would later become the archdiocese of Ouagadougou. They recruited and
instructed the first catechumens and recorded the first baptisms as early as 1905.
Evangelization efforts were crowned by the erection of Ouagadougou as a diocese in
1921(Tiendrebeogo, 2008). This was followed by the expansion of Catholicism with
the creation of new parishes in and around Ouagadougou. By December 2022, the
archdiocese of Ouagadougou had 34 parishes, in which baptism registers for chil-
dren and adults, as well as confirmation, marriage and death registers, have been
regularly kept since their creation. In their organization, a duplicate of each register
recorded in parishes is forwarded to the archdiocese to facilitate follow-up. With
some registers lost, stolen or damaged in parishes, this strategy has made it possible
to save a large number.
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2.2 Methodological approach

Sampling and survey implementation

In this study, we focused on Catholics aged 60 and over. By opting to start from
the age of 60, we ensured that we covered the bulk of the older adult population
among Catholics. We used data from the Ouagadougou Health and Demographic
Surveillance System (OHDSS) as sampling frame. The OHDSS has been established
in 2008 by the Institut Supérieur des Sciences de la Population (ISSP), in which
around 100,000 individuals were under surveillance in 2019. As selection criteria,
we targeted older Catholics aged 60 or over living in one of the five districts covered
by the OHDSS. Assuming that most baptisms take place at the place of birth of
the baptized individual, we prioritized first those who declared that they were born
in Ouagadougou (category 1), followed by those who were born in other places in
Burkina Faso (category 2). We did not find it useful to add to these two categories
those who were born outside Burkina Faso. Out of a population of 2059 older
Catholics living in the OHDSS and aged 60 or over, 262 had stated to have been
born in Ouagadougou, of whom 238 were aged 60-79 and only 24 were aged 80 or
over. We therefore selected all the 262 individuals. The only people left were those
born in other places in Burkina Faso, a total of 1,095 of whom 103 were aged 80 or
over. To compensate for the low proportion of people aged 80 or over in category 1,
we opted to consider all the remaining 103 aged 80 or over, bringing our sample to a
total of 365. Table 1 below shows the final composition of the sample, disaggregated
by age group within the 5 districts of the area.

We developed a questionnaire and displayed it on tablets to carry out interviews
with the sampled individuals. We collected a range of information about both
the individual and the household to which they belonged. At the individual level,
notwithstanding the age data from the OHDSS, we collected the dates of birth and
ages in two different questions to ensure consistency between stated ages and dates
of birth. When the stated age did not match the stated date of birth, a question
was asked to ascertain whether the error stemmed from the stated date of birth
or the stated age, in order to make the necessary correction in accordance with
the respondent. In addition to age data, we recorded individual socio-demographic
characteristics such as gender and level of education as well as parent names for
the linkage purpose. Then, individuals were asked if they had a baptismal booklet,
in which case they were asked to see the booklet in order to collect the year and
parish of baptism, as well as the number of the baptismal record. Even if they said
to have no booklet, they were still asked if they had been baptised and the details
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of the baptism were collected. We also collected information on people who stated
to have been married in church. This ensured that we had at hand the required
information to search for individuals in the appropriate registers. When baptismal
information failed to find an individual, marriage information were used to find
them. Consequently, individuals who were not baptized in Ouagadougou can also
be found when they were married in Ouagadougou.

Linkage strategy

From the survey, 311 out of 365 from the sample were interviewed. Although
they were all supposed to be at least 60 years old according to the ages stated in
the OHDSS, we nevertheless found five individuals who did not meet this criterion
to be interviewed. In addition, 6 other people who claimed to be Christians had
never been baptized as such. This brings us to a total of 300 baptized from whom
we had obtained written consent to search and verify their records on parish books.
For each of these individuals, we had information on the year and parish of baptism
and/or marriage. This made it possible to identify the appropriate baptism book in
which to look for the individual details. If the individual had a baptismal number,
mainly for those who had their baptismal booklet, all we had to do was find the
number in the parish book and verify the concordance of the name and the parents
names. This was made simpler with the help of the archivists at the archdiocese of
Ouagadougou. For people for whom we did not have the baptismal numbers but we
did have information on the year and the baptismal register, we had to go through
the register number by number using different criteria: the name and the name of
the parents. When a person was found, their details were recorded in a file and
their references photographed. For various reasons (neither baptism nor marriage
registered in Ouagadougou, registers damaged, or erroneous information on year
and parish of registration), 248 were found in the parish registers, giving a matching
rate of 83%.

3 Results

3.1 Statistical association with eligibility for linkage

The analysis of the statistical associations between the eligibility for linkage and
individual characteristics is portrayed in Table 2 below. From this summary, it
appears that the proportion of linked individuals differs statistically and tends to
decrease with age, falling from 92% in the < 65 age group to 77% in the ≥ 85 age
group. Otherwise, it is more difficult to link older generations than younger ones.
Not surprisingly, there was also a statistical difference between places of baptism
in terms of linkage status, as those baptized in Ouagadougou were more likely to
be linked (94%). The statistical association with marital status was somewhat
weak, with a probability of 0.055. Indeed, 84% of ever-married eligibles were linked,
compared to 62% among the others (single and cohabiting). However, no statistical
evidence could be established for the variables gender, educational attainment and
self-assessment of reliability of dates of birth (DOB) on national IDs. Admittedly,
slight differences were noted. For example, 84% of eligible women were linked,
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compared with 81% of eligible men. The proportion of linked eligibles among non-
schooling and those with primary education was 82%, compared with 85% among
those with secondary education or higher. Regardless of the category into which
respondents were classified according to self-assessment of the reliability of dates
of birth on their IDs, an almost equally proportion were linked to the registers.
The differences observed between the different categories of these variables were not
marked enough to denote statistical associations.

3.2 Change in age at baptism

Looking at the cumulative distribution curves of ages at baptism for linked indi-
viduals (see Figure 1 below), there are clearly differences between their age groups.
Among people aged < 65, almost 40% were baptized before their first birthday. This
proportion falls sharply to almost 15% in the 65-74 age group, and to around 11%
in the 75-84 age group. Among those in the ≥ 85 age group, the first baptisms
occurred from age 15 onwards. A closer examination of the curves shows that the
medians age at baptism of these four distributions are 12 years, 15 years, 23 years
and 47 years for the < 65, 65-74, 75-84 and ≥ 85 age groups respectively.
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Figure 1: Change in age at baptism

3.3 Reliability of ages at baptism

In Figure 2 below, we observe the distribution of differences between self-reported
ages and ages in registers for different age groups from baptism registers. It appears
clearly that people who were baptized as children (0-4 years) tend to report ages
that are consistent with those in their baptismal records. The distribution of age
differences looks normal, peaked and centered around 0. Among those baptized
between ages 5-14, the distribution of age differences is also normal and centered
around 0, but less peaked than the previous one. This indicates greater variability
around 0, although the ages are consistent for the maximum number of individuals
in this group. For the young adult age groups (15-49), the distribution of age
differences is less regular, with two modal values, the highest of which is 0 and the
second -1. Compared to the value of 0, we can see that this distribution is skewed
to the left, i.e. towards negative values. This implies that many individuals in this
group overstate their age in comparison with that recorded in the registers. In the
last group, notably those aged 50 or over, we observe the disappearance of the modal
value at 0 and the full constitution of the modal value around -1. The clear shift
of the curve below 0 highlights the exaggeration of ages at these ages. Even though
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most of the shift remains between -5 and 0, there are still gaps of more or less 10
years.

Figure 2: Reliability of age at baptism

4 Conclusion

The present study addresses this age reporting quality in older adults, whether self-
reported, from IDs or even from other sources such as parish registers. However, we
have seen that dates of birth recorded at baptisms in childhood look more reliable
than those recorded at baptisms in adulthood. Regarding the analysis of ages at
baptism, the fact that there is a high proportion of 0-year baptisms among the
¡65 age group compared with the older age groups is suggestive of a change in the
population of 0-year baptisms. This change could result in a greater increase in the
rate of 0-year-olds baptized in the future, including among Catholics over 65. If
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we assume that those who are baptized before their first birthday, or even under 5
years of age, are more likely to have more accurate ages or birthdates recorded at
the time of their baptism in the registers, this could help to improve the quality
of age reporting. This is certainly the rationale behind the fact that in the group
of baptized individuals over age 15, there was less concordance between the self-
reported ages and the ages in the registers, while the concordance was good for
those baptized under age 5.
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