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Abstract

Background: A large number of sociodemographic, economic, environmental, and psychosocial changes have contributed to
the epidemiological transition of African countries and fundamentally shifted the primary drivers of health. Cohort studies are
essential for understanding and improving population health but remain scarce in sub-Saharan Africa.

Objective: The main objective of the Taabo Multigenerational Cohort (MGC) project is to establish a large, regionally
representative multigenerational cohort. The cohort will be established within the Taabo Health and Demographic Surveillance
System (HDSS) and used for studying the life course and intergenerational dynamics of disease in the south-central part of
Cote d’Ivoire.

Methods: The Taabo MGC project focuses on children born between January 1, 2024, and December 31, 2025, in the Taabo
HDSS, as well as their parents, grandparents, and great-grandparents. Eligible women and their children are enrolled during
pregnancy, and women who do not report during pregnancy are enrolled after the birth. After enrollment of pregnant women,
biological ancestors of the index child who are still alive and living in the study area are recruited into the cohort. The
cohort is expected to enroll at least 3000 pregnant women and their children, as well as the infants’ fathers, grandparents, and
great-grandparents, with an expected sample size of approximately 15,000 individuals. To ensure the entire local population is
covered in this study, we will also include 100 adults without children. The baseline assessments cover data on demographics,
household wealth, tobacco and alcohol consumption, diet, physical activity, health history, quality of life, environmental
exposures, depression, anxiety, stress, resilience, obstetric history, birth outcomes, cognitive function, and, for older adults,
physical performance. We will also collect anthropometric measurements, blood pressure, and hemoglobin levels and check for
Plasmodium infection (the causative agent of malaria) among all participants.

Results: As of December 2024, the Taabo MGC project has enrolled 3239 women and 6501 family members. The enrollment
of pregnant women and their children’s biological ancestors will continue until the end of 2025, aiming to reach at least 15,000
adults.

Conclusions: The Taabo MGC project is designed to become one of the largest cohort studies in the region. Once established,
the Taabo MGC project should become a platform for future observational and interventional studies at the local level and
contribute to the much-needed evidence base on lifetime disease risk in this part of Cote d’Ivoire. We hope that our work will
stimulate research and guide health policy elsewhere in sub-Saharan Africa.
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Introduction

Background

Cote d’Ivoire, like most countries in sub-Saharan Africa
(SSA), faces several major health challenges. Despite being
one of the fastest-growing economies on the subcontinent
[1], life expectancy in Cd&te d’Ivoire remains one of the
lowest globally, with an average life expectancy of 59 years
at birth in 2022 [2]. Low literacy, lack of quality health
care for both newborns and mothers, and lack of accessi-
ble water and sanitation have been identified as the main
drivers of low life expectancy [3.4]. While the burden of
communicable diseases (CDs) continues to be high, rapidly
rising noncommunicable diseases (NCDs) further challenge
the health system [5]. The CDs causing the highest disease
burden are malaria, tuberculosis, and HIV/AIDS. The NCDs
causing the highest burden of disease are cardiovascular
disease, chronic respiratory disease, cancer, and diabetes [6].

The Taabo Health and Demographic Surveillance System
(HDSS) has been monitoring vital statistics in the south-
central part of Cote d’Ivoire since 2009 [7]. Most recent
estimates from the Taabo HDSS suggest that CDs caused
59% of all deaths reported, while NCDs were the primary
cause in 19% of reported deaths. These NCD deaths were
mostly due to cardiovascular diseases [8]. Capacity for NCD
screening and management remains limited despite the high
prevalence of prediabetes (47%), diabetes (8%), prehyper-
tension (34%), and hypertension (31%) among adults aged
35 years and older [9-11]. In order to meet the ambitious
health-related targets of the Sustainable Development Goals
by 2030, high-impact and tailored interventions will be
needed at the individual, household, community, and health
system levels.

A growing body of evidence suggests that a substantial
part of adult morbidity may be attributable to adversity
in early life. The fetal origin hypothesis by Barker [12,
13] postulates that inflammatory prenatal environments may
induce molecular changes that predispose the fetus for (early)
development of diseases in later life. To study such long-
term relationships in low-income settings, detailed data on
internal (genetic and biological) and external (eg, physico-
chemical, psychosocial dietary environment) exposomes are
needed. Birth cohorts are ideal for such studies, as they
allow an in-depth study of inter- and transgenerational traits
that predetermine health outcomes over the life course [14-
19]. While SSA has the highest burden of maternal, peri-
natal, and child deaths globally, birth cohorts that would
allow life-course epidemiology and the use of biomarker
research technologies remain scarce [20-22], limiting urgently
needed research of the time- and context-specific risk factors
underlying the high morbidity and mortality levels currently
observed [23].
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While the HDSS has been collecting data on all vital
events (pregnancies, births, deaths, and migrations) as well
as data on causes of death since 2009, data on biological,
behavioral, environmental, genetic, and other risk factors
have for the first time been collected systematically in the
area in the context of the novel and innovative Cote d’Ivoire
Dual Disease Burden (CoDuBu) cohort. The CoDuBu cohort
has established the first population-based biobank in Cote
d’Ivoire embedded into a broad exposome concept and study
protocol [9-11,24].

The Taabo Multigenerational Cohort (Taabo MGC)
project is completely independent of CoDuBu and focuses
on differences in health behaviors and outcomes across
generations. CoDuBu studies a population of approximately
1000 adults from both a behavioral and biomedical perspec-
tive, with rich biomarker and genetic data. The Taabo MGC
project does not contain much biomedical information but
instead collects basic behavioral and health outcomes for a
much larger and diverse population of children and adults of
all ages. The data and evidence emerging from this cohort
will help identify high-impact and cost-effective interventions
across specific time points in the life course and guide health
policies at the country and regional level. The data will also
be useful to further strengthen local research infrastructure
and offer new opportunities for global comparative epidemi-

ology.
Objectives

The Taabo MGC aims to study the life course and inter-
generational dynamics of disease in the south-central part
of Cote d’Ivoire. Specifically, the Taabo MGC project
aims to generate health data and evidence needed to guide
health policy at the country and regional level. This will
be accomplished by establishing a large, representative
multigenerational cohort within the Taabo HDSS; investi-
gating the prevalence of common health risks and disea-
ses—including patterns of over- and undernutrition, anemia,
Plasmodium infections, high blood pressure, adiposity,
subjective well-being among adults, and mental health
conditions; mapping and analyzing health care access across
different age groups, sexes, and socioeconomic strata; and
analyzing the intergenerational transmission of health risk
factors and outcomes.

The goal of this protocol paper is to describe the scope
and content of Taabo MGC as a reference for future studies
using data from this cohort. We also hope that this study will
generate additional interest in this cohort.
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Methods
Study Setting

With a surface area of 322,462 km?, Cote d’Ivoire is a West
African country bordered in the North by Mali and Burkina
Faso, in the West by Liberia and Guinea, in the East by
Ghana, and facing the Atlantic Ocean in the South. With a
current estimated population of 29 million, Coéte d’Ivoire’s
population has more than doubled since 1990 [25]. In 2021,
52% of the population was urban, and 21.5% of the country’s
total population lived in Abidjan as the largest urban area
of the country [26]. Cbte d’Ivoire is thought of as a subre-
gional economic powerhouse, making a major contribution
(40%) to the West African Economic and Monetary zone’s
GDP and exports. Cote d’Ivoire’s economy is based on the
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primary sector, mainly agriculture (20% of GDP in 2021);
the secondary sector (29% of GDP), mainly mining, energy,
agri-food, and building and public works; and the tertiary
sector (51% of GDP), mainly telecommunications, transport,
trade, and financial activities [27].

Taabo MGC will be established in the Taabo HDSS,
located around 160 km northwest of Abidjan. In 2018, the
site had a total population of 46,847 spread across 14 villages
(the small town of Taabo-Cité, 13 main villages, and more
than 100 small hamlets). Since 2022, the surveillance zone
has been extended to 21 localities illustrated in Figure 1 with
a population of over 60,000. The study area is mainly rural,
but the epidemiological transition is progressing rapidly.
More detailed information on the Taabo HDSS can be found
elsewhere [7].

Figure 1. Health and demographic surveillance area in the south-central part of Cote d'Ivoire
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Study Design

The Taabo MGC is a prospective longitudinal health-focused
cohort centered around pregnant mothers. The study was
launched with the ambition to follow individuals over longer
time periods and to study participant survival as well as a
wide range of health outcomes. We will enroll all pregnant
women over a 2-year enrollment period (November 2023 to
September 2025) and then recruit their future children as well
as all parents, grandparents, and great-grandparents who are
still alive and living in the study area into the study.
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Inclusion Criteria

Pregnant women with expected delivery dates in 2024 or
2025 living in the Taabo HDSS area who provide written
informed consent for enrollment and for contacting ancestral
family members will be eligible for this study. Ancestral
family members to be included in the study must also live in
the Taabo HDSS area, provide informed consent to partic-
ipate, and be biological ancestors of the index child. All
pregnant women or ancestral family members who fail to
meet any of these criteria will be excluded from the study.
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Study Procedures

Figure 2 illustrates the main study procedures. All people
who are not cognitively impaired who agree to take part
in the study will undergo a lengthy interview questionnaire
and a health examination. On the other hand, the caregivers
of people experiencing cognitive impairment will be asked
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to complete a short questionnaire. With the phone number
of the pregnant woman, each month, they are contacted to
monitor the progress or term of the pregnancy. A postpartum
questionnaire will be completed by each pregnant woman at
the end of her pregnancy.

Figure 2. Study conceptual framework of the Taabo Multigenerational Cohort project in the south-central part of Cote d'Ivoire.
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Ancestral biological family members who are related to more
than one child will be enrolled only once. Similarly, the
characteristics of a household with more than one participant
will be collected only once.

Participants

The eligible members of each family will be recruited through
its family tree, which will be built from the link between
each member and the index child (Figure 3). The estimated
sample size for the Taabo MGC is 3000 index families with
an estimated 15,000 family members residing in the Taabo
HDSS area. We anticipate enrolling 3000 pregnant women

https://www .researchprotocols.org/2025/1/e70771

Child growth assessment

over a period of 2 years with an expected due date between
January 1, 2024, and December 31, 2025. For each child
born in the study period, we will also enroll the biological
father as well as biological grandparents and great-grandpar-
ents if they are still alive and reside within the Taabo HDSS
area. We plan on enrolling approximately 6000 parents, 6000
grandparents, and 3000 great-grandparents. In order to also
cover childless adults living in this area, we will include an
additional sample of approximately 50 adults aged between
40 years and 59 years and 50 adults aged 60 years or more in
the study.
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Figure 3. Enrollment pathway of the Taabo Multigenerational Cohort. HDSS: Health and Demographic Surveillance System.
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Ethical Considerations

Overview

Ethics approval was obtained from the Ethics Committee
Northwest and Central Switzerland (2023-00049) and the
National Ethics Committee for Life Sciences and Health
in Cote d’Ivoire (139-23/MSHPCMU/CNESVS-km). This
research project will be carried out in compliance with the
protocol, the Declaration of Helsinki [28], the Swiss Human
Research Act, and the Swiss Human Research Ordinance
[29], as well as other locally relevant regulations.

Compensation

No remuneration of participants is planned in this study. All
subjects receive a summary report capturing the results of
their physical examination, including blood pressure, height,
and weight, as well as hemoglobin levels and Plasmodium
infection for subjects consenting to these tests. Results will
be explained in person and written on the summary report
(Multimedia Appendix 1). If the test results suggest hyperten-
sion, anemia, or malaria infection, participants will be advised
to go to their nearest health center for management.

Consent to Participate

Through an initial visit, the study team will explain the
purpose and procedures of the study to each eligible
participant. Written informed consent to participate will be
obtained from all participants. Newborn consent will be

https://www .researchprotocols.org/2025/1/e70771
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sought from the pregnant woman. For participants aged
less than 18 years, written informed consent to participate
in the study will be sought from a parent or guardian in
the household. Illiterate participants will be assisted by an
additional witness. Participation is voluntary, and participants
may withdraw from the study at any time or may refuse to
answer any questions without having repercussions on their
participation. If the participant decides to withdraw from
the study, they may request that their information already
obtained be destroyed and electronic data be deleted and not
be used for evaluation. Confidentiality of information will be
assured to the participants.

Recruitment

As part of routine population surveillance, the field enumera-
tors of the Taabo HDSS visit all the households within the
Taabo HDSS 2 to 3 times per year to record vital events
such as pregnancies, births and deaths, and migration. All
pregnant women identified during routine surveillance will be
invited by field enumerators to join the study. In addition, key
informants will be recruited by the study team to allow for an
early reporting of pregnancies.

Once a pregnant woman is identified, she is visited
in person by study staff and invited to participate in the
study. Once written informed consent has been obtained,
information about all the biological ancestors (father,
mother, grandparents, and great-grandparents) of the indexed
pregnancy or child (if recruited postpartum) is obtained and
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documented in a family tree form. This family tree form
provides basic demographic information about the child’s
relatives and gives details on which of them are still alive
in the study area and therefore eligible for the study (Fig-
ure 4). The family tree document is reviewed and comple-
ted as interviewers receive additional information during the

Koné et al

recruitment and interviewing of other family members. The
family tree document is then used to recruit additional family
members. These family members (fathers, grandparents, or
great-grandparents of the index child) will then be visited in
person and enrolled into the study conditional on their written
informed consent.

Figure 4. Family tree of the index women of the Taabo Multigenerational Cohort project. HDSS: Health and Demographic Surveillance System.
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Vilage Village Vilage
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Phone: Phone: Phone:
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Study Staff

The field enumerators were recruited and trained for this
study and work full-time to establish the cohort baseline.
Their role is to establish and maintain contacts with village
leaders, health centers, and study participants. In each study
village, an information meeting was held with key informants
at the beginning of the study. These meetings were organized
in collaboration with the village authorities and representa-
tives of the health services (hospital and health centers).
After the initial meeting, study field enumerators kept in
contact with health services in order to obtain information
on newly registered pregnant women. Births were recorded
from household visits and local health centers and hospitals to
identify recent births and enroll new mothers and their babies.

Furthermore, in the course of their duties, study field staff
may sometimes be confronted with complaints or refusals
due to the length of the interview. In order to respect
the participant’s wishes and reduce the risk of unfinished
interviews, we negotiate an additional appointment with
the participant whenever necessary. It can also happen that

https://www researchprotocols.org/2025/1/e70771

participants overlap because they belong to the family trees
of different families at the same time. Similarly, interview-
ers may forget to carry out a household survey for a given
participant. All these errors are detected and corrected thanks
to weekly internal consistency checks in each data file and
external consistency checks between the different data tables.

Data Collection Instruments

Overview

The Taabo MGC uses 3 main questionnaires: an adult
questionnaire, a late enrollment questionnaire, and a
household questionnaire. The adult form contains 3 main
blocks of questions: a core block of questions that concerns
all participants without exception, a second block of aging-
related questions that are asked only to persons aged 50
years or older, and a third block of maternal and child health—
related questions that are only asked to women with current or
recent pregnancies.

Table 1 gives an overview of data collection tools used for
the Taabo MGC.
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Table 1. Overview of data collection tools for the Taabo multigenerational birth cohort.

Adults’ age  p o gnant Adults’ age  Adults’ age 41c who
Questionnaire sections (<50y) women Women (=50y) (=60y) are disabled
Demographic characteristics v v v v v v
Mental health (depression, anxiety, stress, posttraumatic stress v v v v v
disorder): PHQ-9?, GAD—7b, and stress scale
Resilience v v v v v
Personality assessment v v v v v
Behavioral measurements (tobacco and alcohol; STEPSC) v v v v v
General diet v v v v v
Dietary salt v v v v v
Raw food consumption v v v v v
Handwashing practices v v v v v
Physical activity v v v v v
Cognition and memory test v v v v v
Pattern recognition v v v v v
Environmental exposure v v v v v
Sibling and parent mortality v v v v v
Health history (diabetes, hypertension, cholesterol, disability, v v v v v
and cardiovascular disease)
Quality of life v v v
Physical examination v v v v v
Instrumental activities of daily living scale v
Hasegawa dementia scale v
Physical performance (balance, gait speed, and strength tests) v v
Cervical cancer screening v v
Obstetric history v v
Breastfeeding initiation, exclusivity, and duration v N
Antenatal care v v
Short form v
Physical measurements (height, weight, waist and hip v v v v v
circumference, leg and trunk length, blood pressure, and heart
rate)
Malaria rapid diagnostic test v v v v v
Hemoglobin v v v v v

4PHQ-9: Patient Health Questionnaire-9.
PGAD-7: General Anxiety Disorder-7.

“STEPS: World Health Organization’s STEPwise Approach to Surveillance.

All Women, Including Pregnant Women

The sections of the questionnaire completed by all women
included questions on their prepregnancy obstetric history
(cesarean section, miscarriage, stillbirth, live birth, and
abortion experience; breastfeeding; place of delivery, child’s
weight at birth; child’s civil registration; and current school
attendance). Only the index woman was asked about their
current pregnancy experience (their weight in kilograms,
antenatal care attendance, use of supplements and antenatal
services, and plans for delivery). If enrollment occurred after
birth, a late enrollment questionnaire similar to the adult form
was completed.

https://www .researchprotocols.org/2025/1/e70771

Adult Family Members

The core modules collected from all adults build heavily
on the validated CoDuBu cohort questionnaire and health
examination [11]: (1) study information and consent for
participation (including pregnant women and covering their
unborn children) and (2) sections on sociodemographic
characteristics; behavioral measurements of tobacco use,
alcohol consumption, diet, and physical activity; health
history; anthropometric measurements such as blood pressure,
height and weight, and waist circumference; questions from
the World Health Organization’s STEPwise Approach to
Surveillance to chronic disease risk factor surveillance [30];
health examination findings (blood pressure and pulse,
gait speed, hemoglobin, and malaria infection assessment);
self-rated general quality of life [31]; parents’ survival history
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and siblings of the adult; depression, anxiety, stress, and
resilience score, based on the Patient Health Questionnaire-9
[32], the Resilience scale [33], Generalized Anxiety Disorder
Screener [34], and the Depression Anxiety Stress Scale
[35]; and cognition measured through the digit span [36]
and progressive matrices tasks [37]. When the adult is not
cognitively capable of completing the interview, a few basic
questions (gender, date of birth, and cause of disability) are
addressed to the person caring for the disabled participant.
The question on cervical cancer screening was only asked to
women.

Special Module for Older Adults (Aged 50
Years and over)

Individuals aged 60 years and above are asked to complete
three additional aging-related modules: (1) Brody Instrumen-
tal Activities of Daily Living Scale [38], (2) the Revised
Hasegawa’s Dementia Scale for cognitive function assess-
ment [39], and (3) the Short Physical Performance Battery
to assess physical fitness. The Short Physical Performance
Battery covers 3 main areas: balance (standing in 3 positions),
gait speed (walking speed at a normal pace), and strength
(standing up and sitting in a chair) [40].

Household Questionnaire

The household survey questionnaire captures additional
household background information, including household size;
source of drinking water; lighting mode; toilet facilities;
mosquito net use; main material of household roof, walls,
and dwelling floor; wealth and assets; cooking mode; and
agricultural and livestock property. We will only collect
one household form for households hosting multiple study
participants.

Planned Fieldwork

During the first phase of this study (that we focus on in
this protocol), the main goal is to enroll all index women
and their families into the study. As part of this first phase—
scheduled to end in June 2026 —we will also conduct a short
follow-up with women approximately 6 months after delivery
to confirm pregnancy outcomes and verify basic childbirth
characteristics (location, weight, and survival).

We aim to track cohort survival through the Taabo
HDSS, which will collect basic sociodemographic informa-
tion (survival, marriage, schooling, and employment) for all
local residents at least annually in the foreseeable future.
Additional future follow-up rounds could be used to collect
additional behavioral or medical data; we also see this cohort
as a platform to test specific interventions.

Retention of Participants

To minimize the risk of participant attrition, we established
a retention framework based not only on the collection of
contact information but also on compensation to encourage
continued engagement. Each participant is asked to provide
their full name, phone number, the name of the household
head, and the full name and phone number of the preg-
nant woman to whom the participant is linked, as well as
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the household ID and geographic coordinates. Furthermore,
participants receive a summary report capturing the results of
their physical examination, including blood pressure, height,
and weight, as well as hemoglobin levels and Plasmodium
infection for participants consenting to these tests. Results
are explained in person and written on the summary report.
If the test results suggest hypertension, anemia, or Plasmo-
dium infections, participants are advised to go to their nearest
health center for management. Moreover, at the end of the
interview, each participant receives a gift of 2 pieces of soap
worth around US$ 2.

Participation is voluntary, and participants may withdraw
from the study at any time or may refuse to answer any
questions without having repercussions on their participa-
tion. If the participant decides to withdraw from the study,
they may request that their information already obtained be
destroyed and electronic data be deleted and not be used for
evaluation.

Data Management

The interview data are collected by field enumerators using
portable electronic devices (tablets) with incorporated data
entry forms. Data collection is done using the Open Data Kit
(ODK) package. Data storage is on a secure server at the
Swiss Tropical and Public Health Institute (Swiss TPH) using
the ODK Aggregate server and secured via SSL. This server
hosts questionnaires and collected data. Once the data are
uploaded on the server, they become accessible through the
web interface of ODK Aggregate after the user logs in to the
system.

Statistical Analyses

The study will provide descriptive epidemiologic statistics
on children and their families’ current health and health
issues, including incidence and prevalence estimates, disease
geospatial distributions, the intergenerational distribution,
and determinants of common health risks and diseases
of public health relevance to the Taabo department. Cox
proportional hazards models will be used to analyze survival
as the primary outcome of the study. Associations between
outcomes and explanatory variables will be tested using
multivariable statistical analysis, with statistical significance
set at P<.05. Logistic regression models will be used to
analyze binary outcomes, and ordinary least squares linear
regression models will be used to analyze quantitative
variables of interest. All statistical analyses will be performed
using Stata software (version 19; StataCorp College Station).
Missing data will be handled using multiple imputation to
replace missing values.

In order to provide a sense of how comparable this cohort
is to the general population of Céte d’Ivoire, we compare
average characteristics of pregnant women as well as enrolled
households to those reported in the latest nationally repre-
sentative household survey, which is the Demographic and
Health Survey collected in 2021.
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Results

As of December 2024, a total of 3239 women and 6501
family members were enrolled in the Taabo MGC. The
enrollment of families will continue until December 2025,
with the aim of covering a sample of at least 15,000 partici-
pants.

Table 2 compares the data collected to date to the 2021
Cote d’Ivoire DHS. The pregnant women are overall quite
similar to the national average, with a higher share of
pregnant women aged less than 20 years and a slightly lower
share in the age range between 25 and 29 years. In terms
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of educational attainment, women in the cohort are more
likely to have attained primary education and less likely to not
have attended school or attended college. All of the biomark-
ers collected—height, weight, and hemoglobin levels—are
remarkably similar to the national averages.

At the household level, average asset ownership is also
fairly similar, with almost identical rates of water access, TV
ownership, and radio ownership. Compared to the national
average, there is substantially lower access to improved
sanitation (as well as much higher rates of open defecation)
and increased ownership of bicycles and motorbikes.

Table 2. Comparison of the Taabo Multigenerational Cohort participants and national averages.

Pregnant women Taabo MGC*P Cote d'Ivoire 2021¢
Age (v),n (%)
15-19 768 (21.3) 92 (13.5)
20-24 971 (26.9) 191 (28.0)
25-29 707 (19.6) 171 (25.0)
30-34 574 (15.9) 124 (18.1)
35-39 426 (11.8) 75 (11.0)
40-44 146 (4.0) 22 (3.3)
>45 16 (0.4) 8(1.2)
Education, n (%)
No education 1659 (46.0) 380 (55.6)
Primary education 1059 (29.4) 147 (21.5)
Secondary education 857 (23.8) 131 (19.2)
Higher education 33(0.9) 24 (3.6)
Marriage status, n (%)
Never married 1133 (314) 103 (15.1)
Married 1340 (37.1) 575 (84.2)
Divorced 28 (0.8) 5(0.7)
Patient characteristics
Height (cm), mean (SD) 1594 (6.1) 159.6 (5.8)
Weight (kg), mean (SD) 62.1(114) 619 (11.9)
BMI (kg/m?), mean (SD) 244 (4.1) 243 (42)
Hemoglobin, mean (SD) 100.7 (14.0) 103.2 (14.8)
Anemic, n (%) 2615 (72.5) 417 (65.9)
Household characteristics, n (%)
Has piped water 1763 (36.6) 5363 (36.3)
Has a flush toilet 872 (18.1) 5311 (36.0)
Has no toilet at all 2469 (51.3) 2689 (18.2)
Has a radio 2157 (44.8) 6900 (46.7)
Has a television 2443 (50.8) 8204 (55.6)
Has a fridge 756 (15.7) 2953 (20.0)
Has a bicycle 2717 (56.5) 3619 (24.5)
Has a motorbike 2051 (42.6) 4538 (30.7)
Has a car 104 (2.2) 722 (4.9)

30n the basis of data collected up to June 18, 2025.
PMGC: Multigenerational Cohort.
®On the basis of Cote d’Ivoire Demographic and Health Survey 2021.
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Discussion

Anticipated Findings

This paper describes the design of a large, regionally
representative multigenerational cohort within the Taabo
HDSS that will help identify appropriate interventions and
guide health policies at the country and regional levels. To
our knowledge, this is the first birth cohort study that is
being carried out within an active HDSS area to assess
the links between exposure factors and the occurrence of
health events starting in early childhood. The data from
this study can further strengthen local research infrastructure
and open new opportunities for global comparative epidemi-
ology. Ultimately, we hope to enroll at least 3000 pregnant
women, including their children, the children’s fathers, and
their grandparents and great-grandparents, to reach a sample
of at least 15,000 participants. Births of interest to the Taabo
MGC are those of children born during the 24 months
following January 1, 2024. To date, 6655 eligible participants
have been registered from the enrollment of 2502 women
(n=2146, 85.8% during pregnancy and n=356, 14.2% post
partum), equivalent to an average of around 3 participants
per family. This is well short of the theoretically possible 14
family members illustrated in Figure 3 (2 parents, 4 grand-
parents, and 8 great-grandparents). There are several reasons
contributing to the unexpectedly small family sizes recruited
so far. First, in some cases, pregnancies are not recognized
by fathers, making it impossible to recruit the paternal side of
the family. Second, the proportion of adults living beyond the
age of 60 years has been low historically, limiting the number
of grandparents and great-grandparents alive today [2]. Third,
and maybe most importantly, the Taabo area is home to a
large population not originating from this region, including
large Burkinabe and Malian communities that settled there in
the late 1970s when the Taabo hydroelectric dam was built
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[41]. The fishing opportunities in the lake created by the dam,
as well as the suitability of the local soil and climate for
cocoa farming, have also resulted in substantial in-migration
from other regions of Cote d’Ivoire as well as neighboring
countries, frequently separating families with young children
from their parents and grandparents.

The relatively small size of local families is a first finding
of this cohort and a societal aspect to be investigated in future
studies.

Given that the entire population of the study area is under
surveillance, we are confident that we can trace the cohort
well over time and minimize the risk of loss to follow-up.
We are confident that the cohort will provide key data
on local population health, such as the prevalence of risk
factors and morbidity in the short run. In the longer run, we
hope that the Taabo MGC can provide a broad platform for
future local observational and interventional studies, promote
international collaborations and consortia, and contribute to
the much-needed evidence base on lifetime disease risk in
SSA. We also hope to use this cohort as a resource to create
policy-relevant findings and hope to be in regular exchange
with local policy makers to share insights from this cohort.
While the cohort is only representative of a very specific
region of the country, the data presented here suggest that the
population under surveillance is rather similar to the national
average in many respects.

Conclusions

We trust that the new Taabo MGC cohort will provide ample
opportunities to study health behaviors and outcomes across
generations in a rural African setting. Recruitment into the
cohort should be completed by the end of 2025—we hope
to follow participating families for many years through the
established and productive HDSS system.

Acknowledgments

Funding for the cohort was provided through the Eckenstein-Geigy Professorship at the University of Basel and the Swiss

Tropical and Public Health Institute.

Data Availability

Data sharing does not apply to this paper as no datasets were generated or analyzed during this study.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Medical information sheet.

[PNG File (Portable Network Graphics File), 277 KB-Multimedia Appendix 1]

References

1.  Understanding the state of the Ivorian economy in five charts and five minutes. World Bank. 2018. URL: https:/www.
worldbank.org/en/country/cotedivoire/publication/cote-divoire-economic-update-at-the-paradises-doors [Accessed

2025-09-10]

2. Dattani S, Rodés-Guirao L, Ritchie H, Ortiz-Ospina E, Roser M. Life expectancy. Our World in Data. 2023. URL: https:/
/ourworldindata.org/life-expectancy [Accessed 2025-09-10]

https://www .researchprotocols.org/2025/1/e70771

JMIR Res Protoc 2025 | vol. 14 1e70771 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v14i1e70771_app1.png
https://jmir.org/api/download?alt_name=resprot_v14i1e70771_app1.png
https://www.worldbank.org/en/country/cotedivoire/publication/cote-divoire-economic-update-at-the-paradises-doors
https://www.worldbank.org/en/country/cotedivoire/publication/cote-divoire-economic-update-at-the-paradises-doors
https://ourworldindata.org/life-expectancy
https://ourworldindata.org/life-expectancy
https://www.researchprotocols.org/2025/1/e70771

JMIR RESEARCH PROTOCOLS Koné et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cote d’Ivoire: infant mortality rate from 2009 to 2019 (in deaths per 1000 live births). World Bank. Sep 1, 2024. URL:
https://www .statista.com/statistics/806764/infant-mortality-in-cote-d-ivoire/ [ Accessed 2025-09-10]

The Maternal and Newborn Health Thematic Fund: 2022 annual report. United Nations Sexual and Reproductive Health
Agency; 2024. URL: https://www .unfpa.org/publications/maternal-health-and-newborn-thematic-fund-2022-annual-
report [Accessed 2025-09-10]

Lim SS, Vos T, Flaxman AD, et al. A comparative risk assessment of burden of disease and injury attributable to 67 risk
factors and risk factor clusters in 21 regions, 1990-2010: a systematic analysis for the Global Burden of Disease Study
2010. Lancet. Dec 2012;380(9859):2224-2260. [doi: 10.1016/S0140-6736(12)61766-8]

Country diseases outlook: Cote d’Ivoire. World Health Organization. Sep 1, 2024. URL: https://www .afro.who.int/sites/
default/files/2023-08/CIV .pdf [Accessed 2025-09-10]

Koné S, Baikoro N, N’Guessan Y, et al. Health & demographic surveillance system profile: the Taabo Health and
Demographic Surveillance System, Cote d’Ivoire. Int J Epidemiol. Feb 2015;44(1):87-97. [doi: 10.1093/ije/dyu221]
[Medline: 25433704]

Koné S, Fiirst T, Jaeger FN, et al. Causes of death in the Taabo Health and Demographic Surveillance System, Cote
d’Ivoire, from 2009 to 2011. Glob Health Action. 2015;8:27271. [doi: 10.3402/gha.v8.27271] [Medline: 25959772]

Eze IC, Bassa FK, Essé C, et al. Epidemiological links between malaria parasitaemia and hypertension: findings from a
population-based survey in rural Cote d’Ivoire. J Hypertens. Jul 2019;37(7):1384-1392. [doi: 10.1097/HJH.
0000000000002071] [Medline: 30801386]

Eze IC, Essé C, Bassa FK, et al. Asymptomatic Plasmodium infection and glycemic control in adults: results from a
population-based survey in south-central Cote d’Ivoire. Diabetes Res Clin Pract. Oct 2019;156:107845. [doi: 10.1016/j.
diabres.2019.107845] [Medline: 31520711]

Eze IC, Esse C, Bassa FK, et al. Cote d’Ivoire Dual Burden of Disease (CoDuBu): study protocol to investigate the co-
occurrence of chronic infections and noncommunicable diseases in rural settings of epidemiological transition. JMIR Res
Protoc. Oct 27,2017;6(10):e210. [doi: 10.2196/resprot.8599] [Medline: 29079553]

Barker DJ. The fetal and infant origins of adult disease. BMJ. Nov 17, 1990;301(6761):1111. [doi: 10.1136/bmj.301.
6761.1111] [Medline: 2252919]

Barker DJ. Maternal nutrition, fetal nutrition, and disease in later life. Nutrition. Sep 1997;13(9):807-813. [doi: 10.1016/
s0899-9007(97)00193-7] [Medline: 9290095]

Jaddoe VW, Mackenbach JP, Moll HA, et al. The Generation R Study: design and cohort profile. Eur J Epidemiol.
2006;21(6):475-484. [doi: 10.1007/s10654-006-9022-0] [Medline: 16826450]

Kawamoto T, Nitta H, Murata K, et al. Rationale and study design of the Japan environment and children’s study
(JECS). BMC Public Health. Jan 10,2014;14:25. [doi: 10.1186/1471-2458-14-25] [Medline: 24410977]

Kuriyama S, Metoki H, Kikuya M, et al. Cohort profile: Tohoku Medical Megabank Project Birth and Three-Generation
Cohort Study (TMM BirThree Cohort Study): rationale, progress and perspective. Int J Epidemiol. Feb 1,
2020;49(1):18-19m. [doi: 10.1093/ije/dyz169] [Medline: 31504573]

Magnus P, Birke C, Vejrup K, et al. Cohort profile update: the Norwegian Mother and Child Cohort Study (MoBa). Int J
Epidemiol. Apr 2016;45(2):382-388. [doi: 10.1093/ije/dyw029] [Medline: 27063603]

Pearson H. Massive UK baby study cancelled. Nature New Biol. Oct 29, 2015;526(7575):620-621. [doi: 10.1038/
526620a] [Medline: 26511556]

Rappaport SM, Smith MT. Environment and disease risks. Science. Oct 22, 2010;330(6003):460-461. [doi: 10.1126/
science.1192603] [Medline: 20966241]

GBD 2015 Child Mortality Collaborators. Global, regional, national, and selected subnational levels of stillbirths,
neonatal, infant, and under-5 mortality, 1980-2015: a systematic analysis for the Global Burden of Disease Study 2015.
Lancet. Oct 8, 2016;388(10053):1725-1774. [doi: 10.1016/S0140-6736(16)31575-6] [Medline: 27733285]

GBD 2015 Maternal Mortality Collaborators. Global, regional, and national levels of maternal mortality, 1990-2015: a
systematic analysis for the Global Burden of Disease Study 2015. Lancet. Oct 8,2016;388(10053):1775-1812. [doi: 10.
1016/S0140-6736(16)31470-2] [Medline: 27733286]

von Fintel D, Richter L. Intergenerational transfer of health inequalities: exploration of mechanisms in the Birth to
Twenty cohort in South Africa. BMJ Glob Health. 2019;4(5):¢001828. [doi: 10.1136/bmjgh-2019-001828] [Medline:
31565421]

von Dadelszen P, Flint-O’Kane M, Poston L, et al. The PRECISE (PREgnancy Care Integrating translational Science,
Everywhere) Network’s first protocol: deep phenotyping in three sub-Saharan African countries. Reprod Health. Apr 30,
2020;17(Suppl 1):51. [doi: 10.1186/s12978-020-0872-9] [Medline: 32354357]

https://www researchprotocols.org/2025/1/e70771 JMIR Res Protoc 2025 | vol. 14 1e70771 I p. 11

(page number not for citation purposes)


https://www.statista.com/statistics/806764/infant-mortality-in-cote-d-ivoire/
https://www.unfpa.org/publications/maternal-health-and-newborn-thematic-fund-2022-annual-report
https://www.unfpa.org/publications/maternal-health-and-newborn-thematic-fund-2022-annual-report
https://doi.org/10.1016/S0140-6736(12)61766-8
https://www.afro.who.int/sites/default/files/2023-08/CIV.pdf
https://www.afro.who.int/sites/default/files/2023-08/CIV.pdf
https://doi.org/10.1093/ije/dyu221
http://www.ncbi.nlm.nih.gov/pubmed/25433704
https://doi.org/10.3402/gha.v8.27271
http://www.ncbi.nlm.nih.gov/pubmed/25959772
https://doi.org/10.1097/HJH.0000000000002071
https://doi.org/10.1097/HJH.0000000000002071
http://www.ncbi.nlm.nih.gov/pubmed/30801386
https://doi.org/10.1016/j.diabres.2019.107845
https://doi.org/10.1016/j.diabres.2019.107845
http://www.ncbi.nlm.nih.gov/pubmed/31520711
https://doi.org/10.2196/resprot.8599
http://www.ncbi.nlm.nih.gov/pubmed/29079553
https://doi.org/10.1136/bmj.301.6761.1111
https://doi.org/10.1136/bmj.301.6761.1111
http://www.ncbi.nlm.nih.gov/pubmed/2252919
https://doi.org/10.1016/s0899-9007(97)00193-7
https://doi.org/10.1016/s0899-9007(97)00193-7
http://www.ncbi.nlm.nih.gov/pubmed/9290095
https://doi.org/10.1007/s10654-006-9022-0
http://www.ncbi.nlm.nih.gov/pubmed/16826450
https://doi.org/10.1186/1471-2458-14-25
http://www.ncbi.nlm.nih.gov/pubmed/24410977
https://doi.org/10.1093/ije/dyz169
http://www.ncbi.nlm.nih.gov/pubmed/31504573
https://doi.org/10.1093/ije/dyw029
http://www.ncbi.nlm.nih.gov/pubmed/27063603
https://doi.org/10.1038/526620a
https://doi.org/10.1038/526620a
http://www.ncbi.nlm.nih.gov/pubmed/26511556
https://doi.org/10.1126/science.1192603
https://doi.org/10.1126/science.1192603
http://www.ncbi.nlm.nih.gov/pubmed/20966241
https://doi.org/10.1016/S0140-6736(16)31575-6
http://www.ncbi.nlm.nih.gov/pubmed/27733285
https://doi.org/10.1016/S0140-6736(16)31470-2
https://doi.org/10.1016/S0140-6736(16)31470-2
http://www.ncbi.nlm.nih.gov/pubmed/27733286
https://doi.org/10.1136/bmjgh-2019-001828
http://www.ncbi.nlm.nih.gov/pubmed/31565421
https://doi.org/10.1186/s12978-020-0872-9
http://www.ncbi.nlm.nih.gov/pubmed/32354357
https://www.researchprotocols.org/2025/1/e70771

JMIR RESEARCH PROTOCOLS Koné et al

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Ekou FK, Eze IC, Aka J, et al. Randomised controlled trial on the effect of social support on disease control, mental
health and health-related quality of life in people with diabetes from Cote d’Ivoire: the SoDDiCo study protocol. BMJ
Open. Jan 9, 2024;14(1):069934. [doi: 10.1136/bmjopen-2022-069934] [Medline: 38199625]

Population, total. World Bank Group; 2022. URL: https://data.worldbank.org/indicator/SP.POP.TOTL [Accessed
2025-09-10]

Recensement général de la population et de I’habitat, résultats globaux. Institut National de la Statistique. 2022. URL:
https://www.ins.ci/RGPH2021/RESULTATS %20DEFINITIFSRP21 .pdf [Accessed 2025-09-10]

Situation économique et financiere. Direction Générale du Trésor, Cote d’Ivoire. 2024. URL: https://www tresor.
economie.gouv.fr/Pays/Cl/situation-economique-et-financiere [Accessed 2025-09-10]

World Medical Association. World Medical Association Declaration of Helsinki: ethical principles for medical research
involving human subjects. JAMA. Nov 27, 2013;310(20):2191-2194. [doi: 10.1001/jama.2013.281053] [Medline:
24141714]

Ordinance on human research with the exception of clinical trials (human research ordinance, HRO). Swiss Federal
Authorities. URL: https://www.fedlex.admin.ch/eli/cc/2013/642/en [Accessed 2025-09-10]

Mental health, WHO STEPS surveillance manual: the WHO stepwise approach to chronic disease risk factor
surveillance. World Health Organization. 2005. URL: https://www.who.int/docs/default-source/ncds/ncd-surveillance/
steps/steps-manual.pdf [Accessed 2025-09-05]

The WHOQOL Group. Development of the World Health Organization WHOQOL-BREEF quality of life assessment.
Psychol Med. May 1998;28(3):551-558. [doi: 10.1017/S0033291798006667]

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. Sep
2001;16(9):606-613. [doi: 10.1046/].1525-1497.2001.016009606.x] [Medline: 11556941]

Miro3evi¢ S, Klemenc-Ketis Z, Seli¢ P. The 14-item resilience scale as a potential screening tool for depression/anxiety
and quality of life assessment: a systematic review of current research. Fam Pract. May 23, 2019;36(3):262-268. [doi: 10.
1093/fampra/cmy081] [Medline: 30165643]

Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med. May 22, 2006;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]
Marijanovié I, Kraljevi¢ M, Buhovac T, et al. Use of the Depression, Anxiety and Stress Scale (DASS-21) Questionnaire
to assess levels of depression, anxiety, and stress in healthcare and administrative staff in 5 oncology institutions in
Bosnia and Herzegovina during the 2020 COVID-19 pandemic. Med Sci Monit. Apr 19, 2021;27:¢930812. [doi: 10.
12659/MSM.930812] [Medline: 33867520]

Leung JL, Lee GT, Lam YH, Chan RC, Wu JY. The use of the Digit Span Test in screening for cognitive impairment in
acute medical inpatients. Int Psychogeriatr. Dec 2011;23(10):1569-1574. [doi: 10.1017/S1041610211000792] [Medline:
21729426]

Raven J. The Raven’s progressive matrices: change and stability over culture and time. Cogn Psychol. Aug
2000;41(1):1-48. [doi: 10.1006/cogp.1999.0735] [Medline: 10945921]

Isik EI, Yilmaz S, Uysal I, Basar S. Adaptation of the Lawton Instrumental Activities of Daily Living Scale to Turkish:
validity and reliability study. Ann Geriatr Med Res. Mar 2020;24(1):35-40. [doi: 10.4235/agmr.19.0051] [Medline:
32743320]

Kim KW, Lee DY, Jhoo JH, et al. Diagnostic accuracy of mini-mental status examination and revised hasegawa
dementia scale for Alzheimer’s disease. Dement Geriatr Cogn Disord. 2005;19(5-6):324-330. [doi: 10.1159/000084558]
[Medline: 15785033]

Western MJ, Malkowski OS. Associations of the Short Physical Performance Battery (SPPB) with adverse health
outcomes in older adults: a 14-year follow-up from the English Longitudinal Study of Ageing (ELSA). Int J Environ Res
Public Health. Dec 6, 2022;19(23):23. [doi: 10.3390/ijerph192316319] [Medline: 36498395]

N’Goran EK, Diabate S, Utzinger J, Sellin B. Changes in human schistosomiasis levels after the construction of two
large hydroelectric dams in central Cote d’Ivoire. Bull World Health Organ. 1997;75(6):541-545. [Medline: 9509626]

Abbreviations

CD: communicable disease

CoDuBu: Céte d’Ivoire Dual Disease Burden Cohort
HDSS: Health and Demographic Surveillance System
MGC: multigenerational cohort

NCD: noncommunicable disease

ODK: Open Data Kit

SSA: sub-Saharan Africa

https://www .researchprotocols.org/2025/1/e70771 JMIR Res Protoc 2025 | vol. 14 1e70771 | p. 12

(page number not for citation purposes)


https://doi.org/10.1136/bmjopen-2022-069934
http://www.ncbi.nlm.nih.gov/pubmed/38199625
https://data.worldbank.org/indicator/SP.POP.TOTL
https://www.ins.ci/RGPH2021/RESULTATS%20DEFINITIFSRP21.pdf
https://www.tresor.economie.gouv.fr/Pays/CI/situation-economique-et-financiere
https://www.tresor.economie.gouv.fr/Pays/CI/situation-economique-et-financiere
https://doi.org/10.1001/jama.2013.281053
http://www.ncbi.nlm.nih.gov/pubmed/24141714
https://www.fedlex.admin.ch/eli/cc/2013/642/en
https://www.who.int/docs/default-source/ncds/ncd-surveillance/steps/steps-manual.pdf
https://www.who.int/docs/default-source/ncds/ncd-surveillance/steps/steps-manual.pdf
https://doi.org/10.1017/S0033291798006667
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/pubmed/11556941
https://doi.org/10.1093/fampra/cmy081
https://doi.org/10.1093/fampra/cmy081
http://www.ncbi.nlm.nih.gov/pubmed/30165643
https://doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/pubmed/16717171
https://doi.org/10.12659/MSM.930812
https://doi.org/10.12659/MSM.930812
http://www.ncbi.nlm.nih.gov/pubmed/33867520
https://doi.org/10.1017/S1041610211000792
http://www.ncbi.nlm.nih.gov/pubmed/21729426
https://doi.org/10.1006/cogp.1999.0735
http://www.ncbi.nlm.nih.gov/pubmed/10945921
https://doi.org/10.4235/agmr.19.0051
http://www.ncbi.nlm.nih.gov/pubmed/32743320
https://doi.org/10.1159/000084558
http://www.ncbi.nlm.nih.gov/pubmed/15785033
https://doi.org/10.3390/ijerph192316319
http://www.ncbi.nlm.nih.gov/pubmed/36498395
http://www.ncbi.nlm.nih.gov/pubmed/9509626
https://www.researchprotocols.org/2025/1/e70771

JMIR RESEARCH PROTOCOLS Koné et al

Edited by Javad Sarvestan; peer-reviewed by Tom Baranowski, Wan-Fei Khaw, submitted 01.01.2025; final revised version
received 15.07.2025; accepted 17.07.2025; published 07.10.2025

Please cite as:

Koné S, Probst-Hensch N, Dao D, Utzinger J, Laubet M, Tobo AMC, Fink G

Taabo Multigenerational Birth Cohort in Céte d'Ivoire: Protocol for Establishing a Longitudinal Multigenerational Birth
Cohort to Guide Health Policy

JMIR Res Protoc 2025;14:e70771

URL: hitps://www.researchprotocols.org/2025/1/e70771

doi: 10.2196/70771

© Siaka Koné, Nicole Probst-Hensch, Daouda Dao, Jiirg Utzinger, Martial Laubet, Abou Marie-Chantal Tobo, Giinther
Fink. Originally published in JMIR Research Protocols (https://www.researchprotocols.org), 07.10.2025. This is an open-
access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licen-
ses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first
published in JMIR Research Protocols, is properly cited. The complete bibliographic information, a link to the original
publication on https://www .researchprotocols.org, as well as this copyright and license information must be included.

https://www researchprotocols.org/2025/1/e70771 JMIR Res Protoc 2025 | vol. 14 1e70771 | p. 13
(page number not for citation purposes)


https://www.researchprotocols.org/2025/1/e70771
https://doi.org/10.2196/70771
https://www.researchprotocols.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.researchprotocols.org
https://www.researchprotocols.org/2025/1/e70771

	Taabo Multigenerational Birth Cohort in Côte d'Ivoire: Protocol for Establishing a Longitudinal Multigenerational Birth Cohort to Guide Health Policy
	Introduction
	Background
	Objectives

	Methods
	Study Setting
	Study Design
	Inclusion Criteria
	Study Procedures
	Participants
	Ethical Considerations
	Recruitment
	Study Staff
	Data Collection Instruments
	Planned Fieldwork
	Retention of Participants
	Data Management
	Statistical Analyses

	Results
	Discussion
	Anticipated Findings
	Conclusions



