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The original cohort
The 2015 Pelotas (Brazil) Birth Cohort is a prospective study 
of all children born between 1 January and 31 December 
2015 to women living in Pelotas city.1 Pelotas is a relatively 
poor city in Southern Brazil; see Table 1 for comparisons be
tween Pelotas and Brazil on several socioeconomic indicators, 
infant mortality rates and violence. The 2015 cohort is the 
fourth in a series of similar cohort studies in Pelotas, which 
included children born in 1982, 1993 and 2004. The 2015 
cohort was the first to include an assessment during preg
nancy. The original aims were to investigate early life expo
sures for health outcomes, with special attention to physical 

activity and social inequalities. The original cohort profile1

described follow-ups in pregnancy, at birth and at ages 3 and 
12 months. Two nested randomized trials of an exercise inter
vention in pregnancy2 and an infant-sleep intervention3 were 
also described.

What is the reason for the new 
data collection?
There were four main reasons to conduct new follow-ups at 
2 years, 4 years, 5 years and 6–7 years: (i) to monitor life- 
course determinants of health as children moved into middle 

Key Features 

� The 2015 Pelotas Birth Cohort is a population-based study in Pelotas city, Brazil. It originally aimed to investigate life-course 
determinants of health and development, and investigate time trends comparing with earlier birth cohorts in the same city. The 4275 
participants were assessed at birth and previously followed at ages 3 and 12 months. 

� Here we present details of new follow-ups at ages 2, 4 and 6–7 years, a COVID-19 impact study at age 5 years, and a nested 
randomized trial of two parenting programmes. 

� New areas of research include violence and psychosocial development, stress, sleep patterns and impacts of the COVID-19 pandemic. 
New biomarkers have been collected, including hair cortisol concentration and genetic data, and new detailed assessments of the 
caregiving environment and child development have been made in recent follow-ups. The nested PI�A trial evaluated effects of two 
group-based parent-training programmes on parenting and child development. 

� Follow-up rates were 95.4% (n ¼ 4014) at age 2 years, 95.4% (n ¼ 4010) at 4 years and 92.0% (n ¼ 3867) at 6–7 years. The web-based 
COVID-19 impact study included 2183 participants (56.6%). The PI�A trial of parenting programmes includes 369 mother-child dyads. 
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childhood; (ii) to examine time trends, comparing with previ
ous Pelotas cohort studies; (iii) to establish new research on 
psychosocial development and violence, given the very high 
rates of violence in Brazil; (iv) to understand the impacts of 
the COVID-19 pandemic on cohort families and children, 
particularly given the very prolonged closure of schools in 
Brazil. Additionally, a nested randomized trial aimed to eval
uate two parenting programmes that the local government 
planned to make public policy towards improving nurturing 
care in the population.

What will be the new areas of research?
Beyond the original broad study aims and its focus on physi
cal activity, several new areas of research are being investi
gated. Violence is a major health and social problem in 
Brazil, representing the leading cause of death among chil
dren and adolescents.4 A new core focus of the cohort is to 
understand the effects of violence on development, and deter
minants of behaviour problems implicated in later violence. 
This involves the study of complex environmental and psy
chological processes, as well as biological mechanisms. The 
new PI�A trial, nested in the cohort, also examines effects of 
two parenting programmes as preventive interventions that 
are modest in cost and thus potentially scalable—both be
came public policy after the trial.

Other new areas of research aim to understand the effects 
of sleep patterns on child development and health, genetic 
influences and oral health. Stress is also being investigated, 
with repeated collection of hair samples to measure cortisol. 
We additionally aim to monitor the impact of the COVID-19 
pandemic on children’s health and development. Pelotas 
schools were closed for over 1 year, and we have demon
strated that adverse consequences of the pandemic were par
ticularly acute for poorer families.5 History of COVID-19 
infection and vaccination were measured using antibody tests 
and questionnaires soon after the pandemic.

Who is in the cohort?
New follow-ups were completed in 2017 (age 2), 2019 (age 
4), 2020 (age 5, COVID-19 impact assessment, and 2021–22 
(ages 6–7), when all participants were sought. Figure 1 shows 
an updated flowchart of initial recruitment and participation 

in all follow-ups. Table 2 shows characteristics of mothers 
and children at birth, for the whole cohort (N ¼ 4275) and 
for participants assessed in each of the follow-ups from ages 
2 to 6–7 years. Generally, retention was high (92.0% to age 
6–7) and participants assessed in recent waves are very simi
lar to the whole cohort. However, there was significant non- 
participation in the web-based COVID-19 assessment in 
2020 (56.6% follow-up rate), with participating mothers be
ing more highly educated (72.8% had ≥9 years of schooling 
vs 65.2% in the whole cohort) and having slightly higher 
family income.

Follow-up at 2 years
Up to the 2-year follow-up, 64 deaths were identified. In 
2017, all surviving cohort members (N ¼ 4211) were sought 
for assessment at age 2 years, by telephoning primary care
givers, contacts on social media and visiting last known 
addresses. The study was also advertised in local newspapers 
and radio, and on Facebook; 4014 children were assessed 
(follow-up rate 95.4%) at average age 24.0 months (SD 
¼ 7.3).

Unlike previous postnatal assessments which were home 
based, at 2 years the families were invited to the university re
search clinic, according to date of birth, where most partici
pants were assessed. Assessments were also made at home 
(14.1%) and by phone/internet (2.3%) to increase participa
tion among families who lived in other cities/states, and for 
those with a strong preference for home assessment.

Follow-up at 4 years
We aimed to assess all live cohort members in 2019 at age 
4 years using similar procedures to the 2-year follow-up, as 
well as using WhatsApp, Facebook and Instagram searches 
and consulting the Unified Health System (CadSUS WEB) to 
locate participants. Three further deaths were identified up to 
age 4 years. Of 4208 surviving participants, 4010 were 
assessed (follow-up rate 95.4%) at average age 45.5 months 
(SD ¼ 2.6). Among non-responders at age 4 (n ¼ 198), 
about half (n ¼ 105) had also previously declined to partici
pate at age 2. Assessments were conducted at the research 
clinic, apart from 8.5% assessments conducted at home and 
2.5% by phone/internet.

Follow-up at 5 years (WebCOVID-19)
During the COVID-19 pandemic, public sector schools and 
kindergartens were closed in Pelotas city from 17 March 
2020 until April 2021, when in-person learning was slowly 
phased back. Between May and September 2020, we sought 
to assess all live singletons and firstborn twins in the cohort 
(N ¼ 4158) via an internet-based questionnaire, to identify 
pandemic-related family experiences and child adjustment, 
which was called the WebCOVID-19 assessment. Mothers 
or caregivers were invited to participate via e-mail, social 
media and telephone. For those without internet access, a 
telephone interview was offered, and 3% of respondents 
completed the questionnaire by phone. In all, 2163 assess
ments were made (56.6% response rate), and Table 1 shows 
that respondents were more highly educated and had a 
slightly higher family income than the whole cohort. 
Children included in this follow-up had an average age of 
60.5 months (SD ¼ 3.6).

Table 1. Comparison of selected sociodemographic, health and violence 
indicators between Pelotas city and Brazil

Indicatora Pelotas Brazil

Human Development Index 0.739 0.727
Education: % of adults aged ≥18 years who 

completed primary school
58.0 54.9

Income: gross domestic product per capita in 1 
year (R$)

21 553 29 466

Inequality: Gini index 0.54 0.60
Infant mortality: rate per 1000 live births 13.3 12.4
Homicides: rate per 100 000 33.5 28.4

a Data for income, infant mortality, and homicide are for 2015; data for 
Human Development Index and education are for 2010. Human 
Development Index, Education, Income, and Inequality data are from 
Instituto Brasileiro de Geografia e Estat�ıstica [http://www.atlasbrasil.org.br/ 
consulta/planilha] and [https://www.ibge.gov.br/estatisticas/economicas/ 
contas-nacionais]. Infant mortality and homicide data are from Sistema de 
Informaç~ao sobre Mortalidade, source DATASUS [https://datasus.saude. 
gov.br/mortalidade-desde-1996-pela-cid-10].
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All children of women assessed during pregnancy
4426

Not enrolled in cohort: incomplete
pregnancies, born in 2014, stillbirths, or

otherwise not eligible at delivery
1227

Children enrolled in cohort, whose
mothers (3155) were assessed

during pregnancy
3199

Children enrolled in cohort, whose
mothers (1064) were not assessed

during pregnancy
1076

All children born in Pelotas in 2015,
including to (noneligible) mothers living 

outside the catchment areaa

5598

All children born in Pelotas in 2015, 
to mothers living in catchment area

4387

Stillbirths
54

Eligible livebirths
4333

Children in 2015 Birth Cohort
Assessed at Birth

4275b

Response rate: 98.7%

Losses: 7
Refusals 51

3 Month Follow-up
Eligible: 4229

Assessed: 4110
Follow-up ratec: 97.2%

Deaths: 46 

Losses: 46 
Refusals: 73 

12 Month Follow-up
Eligible: 4216

Assessed: 4018
Follow-up ratec: 95.4%

Deaths: 13

Losses: 117
Refusals: 81

2 Year Follow-up
Eligible: 4211

Assessed: 4018
Rentention ratec: 95.4%

Deaths: 5

Losses: 92
Refusals: 105

4 Year Follow-up
Eligible: 4208

Assessed: 4010
Follow-up ratec: 95.4%

Deaths: 3

Losses: 89
Refusals: 109

5 Year (WebCOVID-19) Follow-up
Eligible: 4158d

Assessed: 2183
Follow-up ratec: 56.6%

Deaths: 0

Losses: 1869
Refusals: 106

6-7 Year Follow-up
Eligible: 4207

Assessed: 3867
Follow-up ratec: 92.0%

Deaths: 1

Losses: 205
Refusals: 135

Figure 1. Flowchart of recruitment and participation in the 2015 Pelotas Birth Cohort Study. aCohort study catchment area, Pelotas urban area, Jardim America 
and Colônia Z3 (see Hallal et al. 20181). bTotal of 4164 singletons, 108 twins, 3 triplets born to 4219 mothers. cAll live children were considered eligible for 
reassessment at each follow-up. As in all previous Pelotas birth cohort studies, follow-up rates are calculated as (4275 less number losses less number refusals)/ 
4275. dOnly firstborn children among multiple births were eligible for this assessment. WebCOVID-19 is the name of the follow-up assessment completed by 
internet during the COVID-19 pandemic, when cohort children were aged 5 years. Some descriptions of the prenatal assessments and children identified as born 
in 2015 in this flowchart have been clarified, compared with a previous presentation (Hallal et al., 2018).1 Note also that in some publications we have referred to 
4329 births occurring in 2015, which refers to all children included in the cohort (4275) as well as the 54 stillbirths who were not so included
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Follow-up at 6–7-years
We aimed to assess all cohort members in 2021–22 at age 6– 
7 years. Similar procedures to the 4-year follow-up were 
used. Furthermore, study details were disseminated in some 
private schools to locate participants. Only one more death 
was identified until the 6–7-year follow-up. Out of the 4207 
remaining participants, 3867 were assessed in 2021–22 
(92.0%), at an average age of 81.6 months (SD ¼ 3.8). 
Assessments were conducted in the research clinic, apart 
from for 18.8% which were conducted at home and 5.2% by 
phone/internet.

PI�A trial follow-ups
The PI�A trial aims to evaluate two group-based parenting 
programmes implemented in 2018 (child age 3 years), 
among 369 mother-child cohort pairs. The programmes 
were ACT: Raising Safe Kids, and a dialogue book-sharing 
programme. Details of interventions, ethical approval, 
power calculations and pre-registry are in the trial proto
col.6 Trial outcomes are parenting practices and child de
velopment, behaviour and stress. A baseline assessment was 
conducted before randomization to one of the two parent
ing interventions or control group. At 1-month post- 

intervention, 369 (100%) of the participants were reas
sessed. During the age 4 cohort follow-up, 368 (99%) of 
the trial sample were reassessed, and at ages 6–7 years, 366 
(99%) were reassessed.

What has been measured?
Table 3 shows the general socioeconomic and health assess
ments made at ages 2, 4, 5 and 6–7 years, and Table 4 shows 
mental health and psychosocial assessments made in these 
follow-ups, which form a major new line of research in the 
cohort (Supplementary Tables S1 and S2, available as 
Supplementary data at IJE online provide details on meas
ures). As part of the psychosocial assessments, parent-child 
interactions during three tasks were filmed, for the whole co
hort at age 4 years, and subsequently coded by (blinded) psy
chologists regarding parenting sensitivity, parent-child 
reciprocity, emotional tone, coercive behaviours and other 
parenting dimensions. These films have also been transcribed 
for content analyses. Hair cortisol concentration and 
COVID-19 test data are available and genetic material is 
stored for analyses. In the PI�A trial sub-sample (n ¼ 369), 
further measures of parenting and child development were 
used, as detailed in another publication.6

Table 2. Characteristics of mothers and children originally enrolled in the 2015 Pelotas Birth Cohort and participants included in recent follow-ups

Characteristic at birth Original cohort 2 years 4 years 5 years (WebCOVID-19a) 6–7 years

No. of participants 4275 4014 4010 2183 3867
Maternal age (years)
<19 431 (10.1%) 400 (10.0%) 406 (10.1%) 187 (8.6%) 397 (10.3%)
19–34 3210 (75.1%) 3025 (75.4%) 3015 (75.2%) 1675 (76.7%) 2909 (75.2%)
≥35 633 (14.8%) 589 (14.7%) 588 (14.7%) 320 (14.7%) 560 (14.5%)

Maternal education (years of completed schooling)
0 17 (0.4%) 16 (0.4%) 17 (0.4%) 5 (0.2%) 16 (0.4%)
1–4 374 (8.8%) 340 (8.5%) 336 (8.4%) 105 (4.8%) 328 (8.5%)
5–8 1095 (25.6%) 1036 (25.8%) 1044 (26.0%) 484 (22.2%) 1007 (26.1%)
≥9 2788 (65.2%) 2621 (65.3%) 2612 (65.2%) 1589 (72.8%) 2514 (65.0%)

Wealth index (quintile)
Poorest 824 (20.0%) 771 (19.9%) 773 (20.0%) 333 (15.6%) 748 (20.0%)
Second 829 (20.1%) 787 (20.3%) 794 (20.5%) 427 (20.0%) 774 (20.7%)
Third 820 (19.9%) 776 (20.0%) 775 (20.0%) 440 (20.6%) 755 (20.2%)
Fourth 823 (19.9%) 766 (19.8%) 772 (19.9%) 467 (21.8%) 739 (19.8%)
Wealthiest 831 (20.1%) 776 (20.0%) 759 (19.6%) 471 (22.0%) 719 (19.3%)

Family income (minimum wages)b

<1.1 498 (12.4%) 463 (12.2%) 461 (12.2%) 201 (9.6%) 448 (12.3%)
1.1 to <3.1 1891 (47.1%) 1787 (47.3%) 1799 (47.7%) 973 (46.7%) 1754 (48.3%)
3.1 to <6.1 1064 (26.5%) 1006 (26.6%) 1003 (26.6%) 591 (28.4%) 947 (26.0%)
6.1 to <10.1 307 (7.6%) 283 (7.5%) 281 (7.5%) 170 (8.1%) 268 (7.4%)
≥10.1 256 (6.4%) 240 (6.4%) 228 (6.0%) 150 (7.2%) 218 (6.0%)

Parity
1 2136 (50.0%) 2012 (50.1%) 2002 (49.9%) 1160 (53.2%) 1950 (50.5%)
2 1320 (30.9%) 1238 (30.9%) 1241 (31.0%) 679 (31.1%) 1187 (30.7%)
≥3 817 (19.1%) 762 (19.0%) 765 (19.1%) 343 (15.7%) 728 (18.8%)

Type of delivery
Normal 1489 (34.8%) 1410 (35.1%) 1413 (35.2%) 744 (34.1%) 1360 (35.2%)
Caesarean section 2786 (65.2%) 2604 (64.9%) 2597 (64.8%) 1439 (65.9%) 2507 (64.8%)

Child sex
Male 2164 (50.6%) 2030 (50.6%) 2028 (50.6%) 1119 (51.3%) 1953 (50.5%)
Female 2111 (49.4%) 1984 (49.4%) 1982 (49.4%) 1064 (48.7%) 1914 (49.5%)

Child birthweight (g)
<2500 428 (10.1%) 383 (9.6%) 384 (9.6%) 182 (8.3%) 372 (9.6%)
2500–3499 2717 (63.8%) 2573 (64.1%) 2570 (64.1%) 1413 (64.8%) 2490 (64.4%)
≥3500 1113 (26.1%) 1055 (26.3%) 1053 (26.3%) 587 (26.9%) 1003 (26.0%)

a WebCOVID-19 is the name of the follow-up assessment completed by internet during the COVID-19 pandemic, when cohort children were aged 5 years. 
There were also assessments completed during pregnancy and at 3 and 12 months postpartum, but those have been described in a previous publication.1

b In some previous publications [e.g.1], the definition of intervals between income groups was mis-specified, and those have been corrected here.
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What has it found? Key findings and 
publications
Nearly 100 articles have been published so far on a range of 
health and child development topics. A supplement in the 
International Journal of Epidemiology (Vol. 48, Supplement 
1) described time trends across the four Pelotas cohorts 
(1982, 1993, 2004 and 2015). During the 33-year period be
tween the oldest and youngest cohorts, there were positive 
changes in social and environment determinants of health, in
cluding income, education, fertility and home environment. 
Socioeconomic inequality reduced. There were also major 
improvements in maternal and child health, such as rates of 
breastfeeding and reduced stunting. However, other indica
tors worsened, including maternal hypertension, diabetes, 
overweight and obesity, and prevalence of caesarean sections 
and preterm births, admissions to neonatal intensive care 
units and infant overweight. Full immunization coverage in 
the first year of life decreased from 80.9% in 1982 to 77.2% 
in 2015.7

Maternal health
The prevalence of unplanned pregnancies decreased between 
the 1993 and 2015 cohorts but remained high (52.2% in 

2015)8; the prevalence of unmet need for modern contracep
tives was 10.7% in the 2015 cohort.9 Both inadequate and 
excessive gestational weight gain in pregnancy were com
mon: 30.6% and 35.9%, respectively.10 Lower socioeco
nomic status was strongly associated with maternal 
depression in the first 2 years postpartum (slope index of in
equality, SII, at 3 months: −17.5).11 Overall, 23% of moth
ers experienced persistently high depressive symptoms until 
the age 2 follow-up,12 which was associated with greater 
risk for child hospitalization (prevalence ratio, PR ¼ 1.96 
for the high chronic depression trajectory vs low depression 
trajectory).13

Physical activity
Physical activity (PA) research is a key focus of the cohort 
since its inception. Key findings include: (i) maternal PA in 
the third trimester was protective against preterm birth (PR 
¼ 0.58)14; (ii) meeting PA recommendations during preg
nancy was associated with less movement limitation due to 
low back pain (odds ratio, OR ¼ 0.60)15; (iii) child PA pre
dicted positive neurodevelopment at age 4 years (β ¼ 2.22 
for children with high PA trajectories vs low).16

The PAMELA trial2 was described in the original cohort 
profile1 and aimed to evaluate effects of an exercise 

Table 3. Socioeconomic and health measures used in recent follow-ups of the 2015 Pelotas Birth Cohort

Assessmenta 2 years 4 years 5 years (WebCOVID-19) 6–7 years

General health and social questionnaires
Sociodemographic characteristics ✓ ✓ ✓ ✓

Employment ✓ ✓ ✓

Breastfeeding ✓ ✓

Diet ✓ ✓ ✓

Medicine use ✓ ✓ ✓

Vaccination ✓ ✓ ✓

Health care use ✓ ✓ ✓

Health care expenditures ✓ ✓

Physical activity questionnaire ✓ ✓ ✓ ✓

Child care arrangements ✓ ✓ ✓

Child screen time ✓ ✓ ✓ ✓

Child sleep characteristics ✓ ✓ ✓

Child oral health ✓ ✓

Maternal characteristics ✓ ✓ ✓ ✓

Maternal health and contraceptive use ✓ ✓ ✓

Child physical examinations and biological samples
Saliva for genetic analyses ✓ ✓

Hair cortisol ✓ ✓

Resting heart rate ✓ ✓

Heart rate before and after stress ✓

Head circumference ✓ ✓

Anthropometry ✓ ✓ ✓

Body composition (DXA, BodPod) ✓

Physical activity (accelerometry) ✓ ✓ ✓

Oral health examination ✓

COVID-19 antibody test ✓

Maternal physical examinationss and biological samples
Hair cortisol ✓

Anthropometry ✓ ✓ ✓

Physical activity (accelerometry) ✓ ✓ ✓

COVID-19 pandemic specific questions
Financial difficulties, welfare support ✓

Food insecurity ✓

Child fears about pandemic ✓

School activities ✓

Social distancing, isolation ✓

Maternal social distancing, isolation ✓

BodPod, air displacement plethysmography system; DXA, dual X-ray absorptiometry.
a Measures used are shown in Supplementary Table S1, available as Supplementary data at IJE online.
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intervention during pregnancy. No benefits were found re
garding preeclampsia, preterm birth and postpartum depres
sion,17,18 possibly because of low intervention adherence 
(<40%). The intervention was associated with higher child 
language (standardized mean difference, SMD ¼ 0.23) at 
age 2 years and cognitive scores at age 4 (SMD ¼ 0.22).19

Despite this specific benefit, the main trial finding was that 
exercise during pregnancy did not have negative associations 
with health outcomes.

Nutrition and oral health
Children’s consumption of ultraprocessed food increased be
tween ages 2 and 4 years,20 a period when the prevalence of 
child overweight also increased from 7.6% to 12.9%.20 At 
age 4 years, 5.4% of children were classified as obese.21

Dental caries at age 4 were associated with both prolonged 
breastfeeding (≥24 months breastfeeding: PR ¼ 1.82) and 
high consumption of ultraprocessed foods (PR ¼ 1.16),22 as 
well as a pattern of increasing sugar consumption between 

3 months and 4 years (PR ¼ 1.48 compared with low sugar 
consumption).23

Child development
Poorer child development (<10th percentile on overall devel
opment scores at age 2) was associated with maternal pre- 
pregnancy underweight for girls (OR ¼ 2.14); for boys, 
poorer language (OR ¼ 1.59) and cognition (OR ¼ 1.59) 
scores were predicted by excessive maternal gestational 
weight gain.24 Cognitive development at age 2 years was pos
itively associated with child care attendance from ages 1 to 
2 years (β ¼ 2.44 compared with children never in child 
care).25 Child use of screens increased from an average of 
3.4 h per day to 4.4 h at age 4 years, between the 2004 and 
2015 cohorts, but no important association was observed be
tween screen time and child development outcomes.26 A 
quasi-experimental evaluation of a large-scale home-visiting 
programme (Primeira Infância Melhor) showed that, al
though the programme had no overall effects on child 

Table 4. Mental health and psychosocial assessments in recent follow-ups of the 2015 Pelotas Birth Cohort

Assessmenta 2 years 4 years 5 years (WebCOVID-19) 6–7 years

Observed (filmed) parent-child interactions
Responsive interactions ✓

Book-sharing interactions ✓

‘Don’t touch’ interactions ✓

Child-based assessments
Overall development ✓ ✓

Intelligence ✓

Executive functions ✓ ✓

Theory of mind ✓ ✓

Prosocial behaviour ✓ ✓

Emotion recognition ✓

Hostile attribution bias ✓

Moral judgements ✓

Perceived social support ✓

Mother-reported measures
Parenting behaviours ✓ ✓ ✓ ✓

Child stimulation activities ✓ ✓ ✓

Child mental health ✓ ✓ ✓

Child aggression ✓ ✓ ✓ ✓

Child callous: unemotional traits ✓

Child stressful life events ✓ ✓

Child victimization ✓ ✓

Maternal risk taking ✓

Maternal substance use ✓

Maternal anxiety ✓ ✓ ✓

Maternal depression ✓ ✓ ✓ ✓

Maternal PTSD ✓

Maternal self-control ✓

Maternal hostile attribution bias ✓

Maternal perceptions of social-legal fairness and social standing ✓

Maternal perceptions of trust ✓

Maternal perceptions of police violence ✓

Maternal perceived norms about violence ✓

Maternal social support ✓

Maternal adverse childhood experiences ✓

Maternal experiences of intimate partner violence ✓ ✓

Maternal stress ✓

Parental relationship conflict ✓ ✓ ✓ ✓

Parental antisocial behaviour ✓

Parental crime ✓

Neighbourhood violence and social cohesion ✓

PTSD, post-traumatic stress disorder.
a Instruments used are shown in Supplementary Table S2, available as Supplementary data at IJE online.
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development at age 4 years, benefits were observed among 
families who had enrolled during pregnancy.27

Violence
Almost a fifth of cohort mothers reported experiencing physi
cal/verbal abuse or disrespect at hospital during childbirth, 
and this was associated with postnatal depression, particu
larly for physical abuse (OR ¼ 2.28).28 Maternal adverse 
childhood experiences (ACEs) were associated with increased 
exposure to intimate partner violence (PR ¼ 4.9 comparing 
women with 5þ ACEs vs no ACEs) when cohort children 
were aged 4 years, as well as cohort children’s exposure to 
maltreatment (PR ¼ 3.8).29 The co-occurrence of intimate 
partner violence and child maltreatment was strongly associ
ated with neighbourhood violence, absence of the child’s bio
logical father, parental antisocial behaviours and mental 
health problems.30 Intimate partner violence had important 
associations with parenting practices up to 3 years later; for 
example, parental exposure to emotional violence at child 
age 2 predicted more coercive behaviours when children were 
aged 6–7 (SMD ¼ 0.22).31

COVID-19 and mental health
There were marked inequalities regarding the impact of the 
COVID-19 pandemic on cohort families. Thus, poorer fami
lies were at far greater risk of experiencing serious financial 
problems, food shortages, increased conflict in adult relation
ships, parenting problems and child worries about food avail
ability. For example, among those in the lowest quintile of 
family income before the pandemic, 43.1% experienced food 
insecurity compared with 6.2% of the highest quintile fami
lies. In turn, these difficulties were associated with increases 
in mental health problems for both caregivers and children; e. 
g. food insecurity associated with maternal depression (β ¼
0.19) and anxiety (β ¼ 0.18) and child emotional problems 
(β ¼ 0.12) during the pandemic, adjusting for pre-pandemic 
symptoms and confounders (βs are standardized regression 
coefficients for mental health outcome scores in linear regres
sion models).5

Other findings
The Sleep Trial3 was described in the original cohort profile.1

It assessed the efficacy of an educational intervention on child 
night-time sleep duration, and no effects were found.32 Stress 
measured in terms of cortisol levels from hair samples were 
related to sociodemographic factors33 but not children’s 
physical activity.34

What are the main strengths and weaknesses?
The main strengths include the high initial response rate at 
birth (98.7%) and follow-up rate to age 6–7 years (92.0%). 
The study includes high-quality measures across many 
domains of health and psychosocial development. Data can 
be compared with similar earlier birth cohorts, enabling ex
amination of time trends as well as life-course processes.

It is a limitation that, although information about child
ren’s fathers is available from maternal reports, there are lim
ited data collected directly from fathers. The response rate in 
the WebCOVID-19 study in 2020 was low (56.6%), and 
these data require weighting to make better population esti
mates.5 Data linked to home addresses are unavailable, but 
they are currently being collected to enable geocoded spatial 

analyses. DNA from saliva samples is currently stored, but 
genotyping has not been conducted. Funding is being sought 
for these analyses and the next follow-up, planned when chil
dren are 11 years old.

Can I get hold of the data? Where can I find 
out more?
We have successfully collaborated with investigators from 
many countries worldwide, including partnerships with 
researchers in the UK, Canada, Uganda, USA, Australia, 
Norway, Uruguay, Chile and Portugal. We also collaborate 
with Brazilian institutions and participate in the Brazilian 
RPS (Ribeir~ao Preto-Pelotas-S~ao Luiz) birth cohorts consor
tium.35 Exchange of doctoral or postdoctoral fellows be
tween other institutions and Pelotas is very welcome: see 
[http://www.epidemio-ufpel.org.br/site/content/home-en/] or 
e-mail the investigators involved in the research areas of in
terest. The questionnaires and interviewer guides from all 
follow-up visits are available at [http://www.epidemio-ufpel. 
org.br/site/content/coorte_2015-en/index.php]. We welcome 
collaborative research proposals to use data from any of the 
follow-ups, particularly involving local researchers and post
graduate students. Data access is given via submission of a 
paper proposal to a publications committee, and contact 
about potential collaboration and access to data can be 
addressed to [j.murray@doveresearch.org].

Ethics approval
The 2015 cohort assessments were approved by the research 
ethics committees of the Federal University of Pelotas (School 
of Physical Education 0-4 years, #26746414.5.0000.5313; 
Faculty of Medicine: Genetic data #62251516.6.0000.5317; 
PI�A Trial ##2.602.769; 4 years psychological assessments 
#03837318.6.0000.5317; COVID-19 pandemic follow-ups 
#31179020.7.0000.5313; 6–7 years follow-up 
#51789921.1.0000.5317) and participants provided written 
informed consent.

Data availability
See ‘Can I get hold of the data?’ above.

Supplementary data
Supplementary data are available at IJE online.
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specific follow-up visits was also received from the Conselho 
Nacional de Desenvolvimento Cient�ıfico e Tecnol�ogico 
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the Bernard van Leer Foundation (BRA-2018-178) funded 
the 4 year follow-up. At the 4 years follow-up, the 2015 co
hort also was funded by the Department of Science and 
Technology (DECIT/Brazilian Ministry of Health). Oral 
health assessments were financed by FAPERGS/CNPQ 
PRONEX 12/2014 (16.0471-4) and CNPQ (Universal 
454796/2014-5 and 426230/2018-3). The 5 year 
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Cohort Profile Update: 2015 Pelotas (Brazil) Birth Cohort Study — Follow-ups from 2 to 6-7 years, with Covid-19 impact assessment 

Supplementary material 

Table S1. Socioeconomic and health instruments used in recent follow-ups of the 2015 Pelotas Birth Cohort  

 Instrument (citation) 2 years 4 years 5 years 
(WebCOVID-19) 

6-7 years 

General health and social questionnaires      

Sociodemographic characteristics Pelotas study questions ✔ ✔ ✔ ✔ 

Employment Pelotas study questions ✔ ✔  ✔ 
Breastfeeding Pelotas study questions ✔ ✔   

Diet Pelotas study questions – based on food consumption 
marker form of Food and Nutrition Surveillance System [1]  

✔ ✔  ✔ 

Medicine use Pelotas study questions ✔ ✔  ✔ 
Vaccination Pelotas study questions ✔ ✔  ✔ 
Health care use Pelotas study questions ✔ ✔  ✔ 
Health care expenditures Pelotas study questions ✔   ✔ 
Physical activity questionnaire Pelotas study questions ✔ ✔ ✔ ✔ 
Childcare arrangements Pelotas study questions ✔ ✔  ✔ 
Child screen time Pelotas study questions ✔ ✔ ✔ ✔ 
Child sleep characteristics Pelotas study questions ✔ ✔  ✔ 
Child oral health Pelotas study questions ✔ ✔   

Maternal characteristics Pelotas study questions ✔ ✔ ✔ ✔ 
Maternal health and contraceptive use Pelotas study questions ✔ ✔  ✔ 
Child physical exams & biological samples      

Saliva for genetic analyses OG-500 - DNA Genotek®  ✔   ✔ 
Hair cortisol ELISA technique using the Salivary Cortisol High Sensitivity 

Immunoassay Kit (Cat# 1-3002, Salimetrics, Pennsylvania), 
adapted as in Martins et al. [2]. The ELISA plate reader 
SpectraMax®190 (Molecular Devices, U.S) was used for 
cortisol detection, and final cortisol concentrations are 
expressed in pg/mg. 

 ✔  ✔ 

Resting heart rate OMRON® HEM- 705CPINT   ✔  ✔ 
Heart rate before and after stress Xiaomi Mi Smart Band 6®    ✔ 



 Instrument (citation) 2 years 4 years 5 years 
(WebCOVID-19) 

6-7 years 

Head circumference CESCORF® flexible steel measuring tape, 2m long and 
6mm wide 

✔ ✔   

Anthropometry TANITA® 17 scale, model UM-080, with a maximum 
capacity of 150 kg and an accuracy of 100g, used to 
measure child’s weight. 
A fixed stadiometer from the Harpenden® brand, with a 
maximum height of 2.06m and an accuracy of 1mm to 
measure child's standing height and sitting height - torso 
measurement. 

✔ ✔  ✔ 

Body composition  Bod Pod® and DXA: enCORE-based X-ray Bone 
Densitometer - Lunar Prodigi model – GE Healthcare® 
brand. 

   ✔ 

Physical activity (Accelerometry) ActiGraph®, model wGT3X-BT. Devices were attached to 
child’s left wrist, with a 24h use protocol. The number of 
days of use varied according to device availability and child 
age. 

✔ ✔  ✔ 

Oral health exam Clinical examination of: visible plaque, dental trauma, 
occlusion, erosion, developmental defects in enamel 
(DDE), dental caries and problems related to odontogenic 
infection (PUFA). Hygiene condition was determined using 
the IHO-S, modified for the primary dentition [3]. 

 ✔   

COVID-19 antibody test ELISA test – blood collection using filter paper    ✔ 
Maternal physical exams and biological 
samples 

 
    

Maternal hair cortisol ELISA technique using the Salivary Cortisol High Sensitivity 
Immunoassay Kit (Cat# 1-3002, Salimetrics, Pennsylvania), 
adapted as in Martins et al. [2]. The ELISA plate reader 
SpectraMax®190 (Molecular Devices, U.S) was used for 
cortisol detection, and final cortisol concentrations are 
expressed in pg/mg. 

 ✔   

Anthropometry TANITA® 17 scale, model UM-080, with a maximum 
capacity of 150 kg and an accuracy of 100g, used to 
measure mother’s weight. 

✔ ✔  ✔ 



 Instrument (citation) 2 years 4 years 5 years 
(WebCOVID-19) 

6-7 years 

A fixed stadiometer from the Harpenden® brand, with a 
maximum height of 2.06m and an accuracy of 1mm to 
measure mother’s standing height and sitting height - 
torso measurement. 

Physical activity (Accelerometry) ActiGraph®, model wGT3X-BT ✔ ✔  ✔ 
COVID-19 pandemic specific questions      

Financial difficulties, welfare support Pelotas study questions   ✔  

Food insecurity Pelotas study questions   ✔  

Child fears about pandemic Pelotas study questions   ✔  

School activities Pelotas study questions   ✔  

Social distancing-isolation Pelotas study questions   ✔  

Maternal social distancing-isolation Pelotas study questions   ✔  

Notes. WebCOVID-19 is the name of the follow-up assessment completed by internet during the COVID-19 pandemic, when cohort children were aged 

5 years. DXA: Dual-Energy X-ray Absorptiometry; PUFA index: This index records the consequences of an untreated carious lesion (P–Pulpal 

involvement, U-Ulceration, F-Fistula and A-abscess); IHOS: Simplified Oral Hygiene Index; pg/mg: picogram/milligram; ELISA: Enzyme-Linked 

Immunosorbent Assay. 

 

  



Table S2. Mental health and psychosocial instruments in recent follow-ups of the 2015 Pelotas Birth Cohort 

 Instrument [citation] 2 years 4 years 5 years 
WebCOVID-19 

6-7 years 

Filmed parent-child interactions      

Responsive Interactions Filmed Responsive Interactions Task [4]  ✔   

Book-sharing Interactions  Filmed Book-sharing Task [5]  ✔   

“Don’t Touch” Interactions  Filmed Don’t Touch Task [6]  ✔   

Child-based assessments      

Overall child development 

The Intergrowth-21st Neurodevelopment 
Assessment (INTER-NDA) 2y [7], Battelle’s 
Development Inventory – screening version 
4y [8] 

✔ ✔   

Intelligence 
Wechsler Intelligence Scale for Children - 
4th edition (WISC-IV) [9] 

   ✔ 

Executive functions 

Early Years Toolbox (EYT) Card Sorting [10], 
EYT Go/No-Go 4y [10], Marshmallow test 
(Gratification Delay task) 4y [11], Modified 
emotional Stroop colour-naming task 6-7y 
[12] 

 ✔  ✔ 

Theory of mind Sally-Anne False-belief Task [13]  ✔  ✔ 

Prosocial behaviour 
Filmed Help Task 4y [14], Dictator Game 
[15] 

 ✔  ✔ 

Emotion recognition Affect Knowledge Task – “Puppets” [16]  ✔   

Social Information Processing - Hostile attribution 
bias  

The Social Information Processing Interview 
– Preschool Version (SIPI-I) [17]  

 ✔   

Moral judgements 
Moral judgement tasks - distributive justice 
/ reasoning about vignettes [18, 19] 

   ✔ 

Perceived social support Pelotas study questions    ✔ 
Mother-reported measures       

Parenting behaviours 
Parent and Family Adjustment Scales 
(PAFAS) [20]; Parent-Child Conflict Tactics 
Scale (CTSPC) 6-7y [21] 

✔ ✔ ✔ ✔ 

Child stimulation activities Pelotas study questions [22] ✔ ✔  ✔ 



 Instrument [citation] 2 years 4 years 5 years 
WebCOVID-19 

6-7 years 

Child mental health 
Strengths and Difficulties Questionnaire 
(SDQ) [23], Development and Well-Being 
Assessment (DAWBA) 6-7y [24] 

 ✔ ✔ ✔ 

Child aggression 
Etude longitudinale du development des 
enfants du Quebec (ELDEQ) questionnaire  
[25] 

✔ ✔ ✔ ✔ 

Child callous-unemotional traits: 
Inventory of Callous-Unemotional Traits 
short-form (SF-ICU) [26] 

 ✔   

Child stressful life events Pelotas study questions  ✔  ✔ 

Child victimisation 
Juvenile Victimization Questionnaire, 2nd 
edition, Screener Sum Version (JVQ-R2) [27] 

 ✔  ✔ 

Maternal risk taking Balloon Analogue Risk Task (BART) [28]  ✔   

Maternal substance use 
Alcohol, Smoking and Substance 
Involvement Screening Test (ASSIST) [29] 

 ✔   

Maternal anxiety Generalized Anxiety Disorder (GAD-7) [30] ✔  ✔ ✔ 

Maternal depression 
Edinburgh Postnatal Depression Scale 
(EPDS) [31] 

✔ ✔ ✔ ✔ 

Maternal PTSD 
Posttraumatic Stress Disorder Checklist for 
DSM-5 (PCL-5) [32] 

   ✔ 

Maternal self-control Brief Self Control Scale (BSCS) [33]  ✔   

Maternal hostile attribution bias 
Parental Hostile Attribution Questionnaire 
(Parental-HAQ) [34] 

 ✔   

Maternal perceptions of social-legal fairness and 
social standing 

Questions from prior studies [35-39]  ✔   

Maternal perceptions of trust Adapted OECD measure [40]    ✔ 

Maternal perceptions of police violence Pelotas study questions    ✔ 

Maternal perceived norms about violence Pelotas study questions    ✔ 

Maternal social support Pelotas study questions    ✔ 

Maternal adverse childhood experiences 
Adverse Childhood Experiences 
International Questionnaire (ACE-IQ) [41] 

 ✔   

Maternal experiences of intimate partner violence WHO Questionnaire [42]  ✔  ✔ 



 Instrument [citation] 2 years 4 years 5 years 
WebCOVID-19 

6-7 years 

Maternal stress 
Stress-Producing Life Events Inventory 
(SPLEI) [43], Perceived Stress Scale reduced 
(PSS10) [44] 

 ✔   

Parental relationship conflict Questions from prior study [45] ✔ ✔ ✔ ✔ 

Parental antisocial behaviour 
Mini International Neuropsychiatric 
Interview - version 5.0 (MINI) [46] 

 ✔   

Parental crime Pelotas study questions    ✔ 

Neighbourhood violence & social cohesion Questions from prior studies [47, 48]  ✔   

Notes. WebCOVID-19 is the name of the follow-up assessment completed by internet during the COVID-19 pandemic, when cohort children were aged 

5 years. PTSD: Post-traumatic stress disorder.  
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