
Page 1/17

Socioeconomic inequalities in health problems in
the �rst two years of life: 2015 Pelotas Birth Cohort
Bruno Pereira Nunes  (  nunesbp@gmail.com )

Department of Nursing in Public Health and the Postgraduate Program in Nursing, Federal University of
Pelotas, Pelotas, Brazil
Thaynã Ramos Flores 

Postgraduate Program in Epidemiology, Federal University of Pelotas (UFPel), Pelotas, Rio Grande do
Sul, Brazil
Vanessa Iribarrem Avena Miranda 

Postgraduate Program in Public Health, University of Southern Santa Catarina, Criciúma, Brazil
Bárbara Heather Lutz 

Department of Social Medicine, Faculty of Medicine, Federal University of Pelotas
Marília Cruz Guttier 

Postgraduate Program in Epidemiology, Federal University of Pelotas (UFPel), Pelotas, Rio Grande do
Sul, Brazil
Marysabel Pinto Telis Silveira 

Multicenter Postgraduate Program in Physiological Sciences, Department of Physiology and
Pharmacology, Federal University of Pelotas, Pelotas, Brazil
Andréa Dâmaso Bertoldi 

Postgraduate Program in Epidemiology, Federal University of Pelotas (UFPel), Pelotas, Rio Grande do
Sul, Brazil

Research Article

Keywords: Brazil, Socioeconomic Factors, Healthcare Disparities, Health Equity, Multiple Chronic
Conditions, Adverse Childhood Experiences, Child, preschool, Perinatal Care  

Posted Date: April 6th, 2022

DOI: https://doi.org/10.21203/rs.3.rs-1111241/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-1111241/v1
mailto:nunesbp@gmail.com
https://doi.org/10.21203/rs.3.rs-1111241/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/17

Abstract
Background: Brazil is characterized by an un�nished agenda of health inequalities which could cause
greater occurrence of concomitant health problems in the childhood. Objective: the aim of this study was
to evaluate the socioeconomic inequalities of health problems in the early childhood (up to 24 months of
age) in the 2015 Pelotas Birth Cohort.

Methods: Prospective cohort study, including all births that occurred in the city of Pelotas/RS between
January 1 and December 31, 2015. The outcomes were health problems presented by the children at 12
and 24 months: cough, di�cult breathing, diarrhea, ear pain, pneumonia, urinary infection,
hospitalization, and other health problems. Socioeconomic inequalities were measured applying Slope
Index of Inequality (SII) and Concentration Index (CIX) and using wealth index and maternal schooling as
socioeconomic variables. Poisson regression was used to evaluate the association between the number
of health problems and socioeconomic variables.

Results: The perinatal sample was comprised of 4275 children. At 12 and 24 months, approximately 74%
and 44% presented 1 or more and 2 or more health problems, respectively. For all period, the average
number of health problems was 2.9 (sd 2.0). Higher frequencies were observed for children belonging to
the poorest income quintile and with lower maternal education, except for 1 or more health problems at
24 months. The greatest absolute and relative inequality was observed for 2 or more health problems at
12 months (SII -.23, CI95% -.29; -.18 and CIX -.19, CI95% -.25; -.14). Inequalities were smaller (2 or more
problems) and absent (1 or more problems) at 24 months. There is an opposite dose-response
relationship for the accumulation of health problems.

Conclusion: The study con�rms inequalities due to health problems in Brazilian children, especially in the
�rst year of life. 

Background
More recent evidence has shown an association between childhood health and chronic diseases and
adult multimorbidity (1–3). The most common health problems in early childhood are acute and
infectious diseases, particularly in the respiratory and digestive systems.

A recent systematic review has shown an association between asthma and later development of Chronic
Obstructive Pulmonary Disease (COPD) (OR = 7.23 95% CI 5.05–10.33) (3). A possible explanation (which
has not been con�rmed) is that airway in�ammation, and remodeling caused by uncontrolled asthma
can progress from reversible bronchospasm to irreversible airway obstruction (4).

Stressful factors occurring in childhood and adolescence were associated with the occurrence of
cardiovascular disease in adulthood (OR = 2.14; 95% CI, 1.56–2.94), but the pathophysiological
mechanisms have not been fully clari�ed (5). A study with 4731 older adults found a strong association
between the presence of stressful factors in childhood and multimorbidity (1).
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Social, economic, cultural, ethnic/racial, psychological and behavioral factors in�uence the occurrence of
health problems (6). Social determinants play a decisive role, making it possible to observe the unequal
health conditions of different groups, even in differentiated access to the health system (7–10). A study
by Russell and collaborators showed that cumulative socioeconomic disadvantage increases the
potential for developing chronic illness in early childhood (11).

Understanding events that interfere with children's health and identifying individuals with the greatest
burden of childhood morbidity can help to prioritize and carry out interventions to prevent later chronic
diseases (9, 12, 13). The progressive process of population aging, increasing exposure to environmental
factors, changes in lifestyles, and progress in the effectiveness of health care have led to an increase in
the prevalence of chronic non-communicable diseases globally. Multimorbidity has become a priority for
public health considering its prevalence, severity, impact on quality of life, and management (14).

Therefore, the aim of this study was to evaluate the socioeconomic inequalities of health problems in the
�rst two years of life (up to 24 months of age) in the 2015 Pelotas Birth Cohort.

Methods

Sample
Prospective cohort study, containing data from the 2015 Birth Cohort, which included all births that
occurred in the city of Pelotas/RS between January 1 and December 31, 2015. Mothers living in the urban
area of the municipality were included. Individuals born in this period whose mothers resided in the
district of Jardim América and Colônia Z3 were also included maintaining comparability with the other
birth cohorts carried out in Pelotas/RS (1982, 1993 and 2004).

The participants' mothers were interviewed shortly after delivery in the hospital, and were invited to join
the perinatal study, addressing various aspects of prenatal care, socioeconomic and demographic pro�le,
in addition to maternal, home and newborn characteristics (15). Following the 2015 cohort, other studies
took place at three, 12, 24 and 48 months. At three and 12 months, the interviews were carried out in the
households and at 24 and 48 months, most of them at the clinic of the Health Research Center. A team of
interviewers was properly trained and quali�ed for the work. In addition to questions, measurements were
taken at all follow-ups, such as weight and height of both the mother and the child (15). In this study, we
used variables from the perinatal, three, 12- and 24-months follow-ups.

The 2015 Birth Cohort project was submitted and approved by the Research Ethics Committee of the
School of Physical Education of the Federal University of Pelotas, under protocol number
26746414.5.0000.5313. All mothers interviewed signed an informed consent form, agreeing to participate
in the study.

Outcomes
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Outcomes were health problems presented by the children at 12 and 24 months of age, reported by the
mother or guardian during the interviews. The outcomes were operationalized through the following
questions, in both follow-ups: cough “Has < CHILD > had any cough since < day of the week > last week?”;
di�cult breathing “Has < CHILD > had di�culty in breathing since < day of the week > last week?”; diarrhea
“Has < CHILD > had diarrhea since < day of the week > two weeks ago?”; Any other health problem “Has < 
CHILD > had any other health problem since < day of the week > two weeks ago?”; ear pain “Has < CHILD > 
ever had ear pain?”; pneumonia “Has < CHILD > ever had pneumonia?”; urinary infection “Has < CHILD > 
had any urinary infection since birth?”; hospitalization “Has < CHILD > been admitted to hospital since
birth?”. The difference between the follow-ups is that for ear pain, pneumonia, urinary tract infection and
hospitalization, at 24 months the questions about the last follow-up (if after 12 months the child had
presented any of these problems). The 2015 cohort questionnaires are available at: http://www.epidemio-
ufpel.org.br/site/content/coorte_2015/questionarios.php.

For analysis purposes, outcomes were grouped into ≥ 1 (at 12 and 24 months), ≥ 2 (at 12 and 24
months) and number of health problems (up to 24 months).

Main exposures
The main exposures of this study were maternal schooling in complete years (0–4/5–8/9–11/12 or
more) and wealth index based on family income in Brazilian currency (in quintiles - �rst poorest quintile
and �fth richest quintile), both collected in the perinatal wave.

Covariates
Some independent variables collected in the perinatal study were included in the model as confounders:
gestational age at birth (in days), child sex (female/male) and birth weight (in grams) and, also a variable
collected in the follow-up of three months of age: breastfeeding status
(exclusive/predominant/partial/weaned).

Statistical analysis
Analyzes were performed using Stata® 15.0. We performed a descriptive analysis and obtained the
prevalence for categorical variables and means with respective standard deviations for numerical
variables.

We calculated two indexes to measure inequalities: the Slope Index of Inequality (SII) and the
Concentration Index (CIX). The SII shows the absolute difference, in percentage points, between extreme
coverage, in this case, mothers with less (0–4 years) and more (12 years or more) educated and the
poorest and richest quintile, using a logistic regression model. The CIX is based on a scale ranging from
− 1 to + 1, where zero represents an uneven distribution, both in education and family income. Positive
CIX values suggest that the distribution is in favor of more educated and wealthier mothers. The SII
presents absolute inequality while CIX relative inequality (8). We also performed the prediction calculation
using the margins and marginsplot commands to predict the number of health problems up to 24 months
of age according to maternal education and family income.
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Results
The initial sample consisted of 4275 children, with the smallest sample size analyzed being 3857
children (adjusted models - outcome number of health problems up to 24 months). Half of the sample
was female, with a mean of 269 days of gestational age and 3171 grams of birth weight. The average
income was close to three thousand reais (standard deviation = 4361). Most mothers had nine years of
schooling or more (65.2%). At three months, 44.7% of the children were exclusively breastfed. At 12 and
24 months, 74.1% and 73.9% had some of the health problems assessed, with cough and ear pain being
the most frequent. The frequency of two or more health problems was similar at 12 and 24 months,
approximately 44%. At two years, children had, on average, 2.9 health problems with a standard deviation
of 2 (Table 1).
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Table 1
Sample description. 2015 Pelotas Birth Cohort

Variables % or mean (sd)

Perinatal (n = 4275)  

Female sex 49.4

Gestational age (in days) 269 (16)

Birth weight (g) (n = 4259) 3171 (574)

Wealth, family income (in Brazilian currency) (n = 4273) 3064 (4361)

Maternal schooling at birth (n = 4274)  

0–4 9.2

5–8 25.6

9–11 34.1

12 or more 31.1

Three months  

Breastfeeding (n = 4102)  

Exclusive 44.7

Predominant 7.4

Partial 24.4

weaned 23.5

12 months  

Health problems (n = 4017)  

Cough 39.1

Di�culty breathing 22.5

Diarrhea 13.6

Other health problem 15.1

Ear pain 32.6

Pneumonia 7.5

Urinary infection 3.4

Hospitalization 16.8

a - n = 4011
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Variables % or mean (sd)

1 or more problemsa 74.1

2 or more problemsa 44.2

24 months  

Health problems (n = 4011)  

Cough 43.3

Di�culty breathing 22.2

Diarrhea 14.8

Other health problem 15.3

Ear pain 30.6

Pneumonia 5.9

Urinary infection 4.1

Hospitalization 7.9

1 or more problemsb 73.9

2 or more problemsb 43.5

Number of health problemsc (12 + 24 months) (n = 3892d) 2.9 (2.0)

a - n = 4011

b - n = 4002

c – sum of all health problems reported up to 24 months

d – Valid information to health problems up to 24 months

At 12 months, the concomitant health problems were higher among children belonging to the poorest
income quintile and with lower maternal education. At 24 months, the occurrence was higher among
children with lower purchasing power (p = 0.025) and education (p = 0.015) for two or more health
problems. There was no statistically signi�cant difference for the occurrence of 1 or more problems
according to income and education at 24 months (Fig. 1).

We observed an absolute and relative inequality for one or more and two or more problems at 12 months
and two or more problems at 24 months. The highest magnitude was observed for two or more problems
at 12 months, for absolute inequality according to education (SII= -0.23) and income (SII= -0.19)
(Table 2).
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Table 2
Absolute (SII) and relative (CIX) inequalities according to maternal schooling and wealth. 2015

Pelotas Birth Cohort
Health problems Maternal schooling Wealth, family income

SII (IC95%) CIX (IC95%) SII (IC95%) CIX (IC95%)

12 months        

1 or more − .19 (-.24; − .14) − .04 (-.05; − .03) − .18 (-.22; − .13) − .03 (-.05; − .02)

2 or more − .23 (-.29; − .18) − .08 (-.10; − .06) − .19 (-.25; − .14) − .06 (-.08; − .04)

24 months        

1 or more .00 (-.05; .05) .00 (-.01; .01) − .02 (-.07; .03) − .01 (-.02; .01)

2 or more − .08 (-.13; − .02) − .03 (-.05; − .01) − .09 (-.14; − .03) − .03 (-.05; − .01)

*Note: SII – Slope Index of Inequality; CIX – Concentration Index

When adjusting the analyses for sex and socioeconomic indicators, the associations were maintained
only for two or more problems at 12 months, even after additional adjustment for breastfeeding pattern,
gestational age, and birth weight. The number of health problems up to 24 months showed a linear
association with education and income regardless of the adjustment (Table 3).
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Table 3
Crude and adjusted analysis of health problems indicators and socioeconomic variables. 2015 Pelotas

Birth Cohort.
Health problems Maternal schooling* Wealth, family income*

Crude Adjusted
1

Adjusted
2

Crude Adjusted
1

Adjusted 2

PR
(95%CI)

PR
(95%CI)

PR
(95%CI)

PR
(95%CI)

PR
(95%CI)

PR
(95%CI)

12 months            

1 or more 1.07 (1.03;
1,12)

1.05
(1.00;
1.10)

1.04
(1.00;
1.09)

1.05
(1.02;
1.08)

1.03 (1.00;
1.06)

1.03 (1.00;
1.06)

2 or more 1.16 (1.11;
1.22)

1.11
(1.05;
1.18)

1.11
(1.05;
1.18)

1.10
(1.06;
1.13)

1.04 (1.01;
1.09)

1.04 (1.01;
1.09)

24 months            

1 or more 1.00 (0.96;
1.04)

0.99
(0.95;
1.03)

0.99
(0.95;
1.03)

1.01
(0.98;
1.03)

1.01 (0.98;
1.04)

1.01 (0.98;
1.04)

2 or more 1.05 (1.00;
1.11)

1.03
(0.97;
1.09)

1.03
(0.97;
1.10)

1.04
(1.01;
1.08)

1.03 (0.99;
1.07)

1.03 (0.99;
1.07)

Number of health
problems

(12 + 24 months)

1.09
(1.07;1.11)

1.06
(1.04;
1.09)

1.07
(1.04;
1.09)

1.05
(1.04;
1.07)

1.03 (1.01;
1.05)

1.03 (1.01;
1.04)

* Dose response relationship. Prevalence ratio (PR) represents the linear risk according to the
decrease of the maternal schooling and wealth categories.

Adjusted 1: sex and socioeconomic indicator (maternal schooling or wealth)

Adjusted 2: adjusted 1, breastfeeding, gestational age and birth weight

After adjustment, children with mothers with less and more education had, on average, 3.2 and 2.7 health
problems, respectively. Children with lower purchasing power presented 3.1 health problems versus 2.8
for those in the richest quintile (Fig. 2).

Discussion
The evidence here presented suggests inequalities in the occurrence of health problems, mainly related to
the accumulation of morbidities in the �rst year of life. We observed absolute and relative inequalities for
both ages (12 and 24 months). In addition, the average number of health problems was higher among
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children whose mothers had less education and belonged to lower-income families, with a dose-response
relationship.

The observed inequalities con�rm the body of evidence on the in�uence of social determinants on the
health situation of populations. Identifying a greater occurrence of health problems among children
belonging to family groups with lower purchasing power is in line with the �ndings on the long-term
effect of socioeconomic inequalities in the higher occurrence of chronic diseases in adulthood (16). In
addition to other factors throughout the life cycle, such as healthy habits and obesity, the greater burden
of acute problems in childhood may be associated with the chance of a chronic low-grade in�ammation
in adulthood, indicating another possible causal path for the cumulative effect of socioeconomic position
on the pathophysiology of chronic diseases and mortality risk (3, 17–19).

The observed inequalities are related to the living conditions of families who experience di�culties
providing adequate care and protection for health problems (20), mainly respiratory ones. Pelotas-RS is a
city with high levels of humidity and severe winter, which makes quality housing, public transport,
education system, and access to goods and services even more necessary, ensuring, as much as
possible, the protection of children from breathing problems. On the other hand, a factor that may
attenuate these inequalities is the protection generated by exclusive breastfeeding, which is greater
among children with lower purchasing power (55% vs. 28% and 57% vs. 34%, compared to the extremes
of education and income quintiles, respectively). Even so, this possible protection does not seem to be
su�cient to mitigate the differences between children from different socioeconomic positions.

In addition, children up to 12 months of age may have a lower immune response when compared to
those aged two years, that is, they may be more susceptible to health problems. In this study, lower
maternal education and lower income were statistically associated with two or more health problems
among children aged 12 months. Not only a lower immune response but also socio-economic conditions
may in�uence child health. Studies have identi�ed that children from families with lower socio-economic
status, less education, or even brown or black skin color presented a higher risk of unfavorable health
conditions (21, 22).

Hospitalization and pneumonia were health conditions whose prevalence drew our attention, especially
among 12-month-old children. However, other problems such as coughing and di�culty breathing, which
are part of the diagnosis for asthma, were also alarming for both 12-month and 24-month-old children.
Regarding hospitalization, a study carried out in the 2004 cohort of Pelotas/RS observed similar
prevalence to those identi�ed in the present study. This prevalence was reduced at four and six years of
age (9). Pneumonia is a major cause of hospitalization among children (9, 23, 24), and in some more
severe cases, it can progress to death, especially among children under 12 months of age (23, 25).
However, after vaccination against the main causative agents of the disease (12 months), the prevalence
of pneumonia decreased considerably, remaining stable or without a notable reduction among children
from families with lower purchasing power (26).
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We are aware that our study may have some limitations. The possibility of a recall bias due to the
temporality of the questions should be considered, which could underestimate our �ndings. However, we
believe that all health problems investigated are very marked at this stage of life (children up to two years
old). Another limitation could be the use of cough and di�culty breathing in the score for health problems
together with pneumonia and hospitalization, considering that these two problems are part of the
diagnosis of asthma. Nevertheless, the association was maintained when we performed sensitivity
analyzes removing cough and di�culty breathing from the health problem score. Finally, we obtained all
health problems through a report by the mother or guardian, and we did not perform objective measures
(medical records, for example) to assess these health problems among the children.

Conclusion
This study con�rms inequalities in the occurrence of health problems among Brazilian children. The
remarkable difference found in the �rst year of life signals the impact of socioeconomics on health
status before health interventions which seem to reduce inequalities over time (e.g., vaccination and
respiratory problems up to 12 months). Despite the advances of the Brazilian health system in improving
maternal and child health conditions (27, 28), actions to reduce social inequalities (the cause of the
causes) (29) are still necessary to avoid medium- and long-term effects of increased exposure to health
problems in early life. To sum up, this study highlights the relevance of the concomitant assessment of
problems that better capture the socioeconomic differences in health problems in children up to 24
months of age.
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Figure 1

Health problems at 12 and 24 months according to extremes of wealth quintiles (A) and maternal
schooling (B). 2015 Pelotas Birth Cohort. 

Figure 2
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Predicted number of health problems up to 24 months of age according to maternal schooling (A) and
wealth (quintiles of family income) (B). 2015 Pelotas Birth Cohort


