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A B S T R A C T

Objective: To investigate the influence of maternal depression on child health-care services utilization.
Methodology: Data from The Pelotas 2004 Birth Cohort collected at birth and at 12- and 24-month follow-ups
were used. Four outcomes occurring in the second year of life were investigated: number of well-baby visits,
number of medical appointments, number of visits to emergency rooms, and number of hospitalizations. The
main exposure was maternal depression symptoms at 12-month post-partum as assessed by the Edinburgh
Postpartum Depression Scale (EPDS). Adjusted prevalence ratios (PR) with 95% confidence intervals (95% CI)
were calculated by Poisson regression.
Results: The prevalence of mothers with depressive symptoms was 27.6% (95% CI: 26.2–29.0%). These mothers
showed a 10% lower probability of taking their children to well-baby visits (0.90; 0.85–0.95; p=0.001); 16%
higher probability to seek medical consultations (1.16; 1.09–1.25, p=0.001); and they sought emergency
services for their children more often (1.30; 1.17–1.45, p < 0.001) as compared to mothers who did not present
depressive symptoms. Although the PR for hospitalizations was 26% higher for children from mothers with
depressive symptoms, the association did not achieve statistical significance (1.26; 0.98–1.63; p=0.072).
Conclusion: Children from mothers with depressive symptoms attend fewer number of preventive consultations.
In contrast, they are taken to medical and emergency care more often, suggesting that these children are given
healthcare when they are at more advanced stages of their illnesses.

1. Introduction

Pregnancy and the postpartum are periods of greatest vulnerability
to the occurrence of mood problems, such as anxiety and depression,
due to physical, emotional and hormonal changes that occur at these
stages (Hartmann et al., 2017; Abrams et al., 2009; Dennis, 2004). Low
family income, low schooling, teenage gestation and lack of social
support are well-known risk factors for depression during pregnancy
and the postpartum period (Pereira and Lovisi, 2008). Studies point to a
roughly 20% maternal depression prevalence during pregnancy and in
the postpartum period (Hartmann et al., 2017; Abrams et al., 2009;
Dennis, 2004; Pereira and Lovisi, 2008; Siqueira Barcelos et al., 2018).

Maternal postpartum depression is associated with serious family
function adverse effects, impairing the marital relationship and in-
creasing conflict between partners (Burke, 2003). Thus, maternal de-
pressive symptoms directly affect the familiar environment, especially

the child's development (Mandl et al., 1999). Studies show that de-
pressed mothers talk less with their children, express fewer positive
emotions and are more prone to employ corporal punishment to correct
or control children's behaviors than non-depressed mothers (Chung
et al., 2004; Knuth et al., 2011; MdLSe et al., 2013).

The children of depressed mothers are subject to greater environ-
mental vulnerability (Minkovitz et al., 2005), both because they have
less favorable social conditions (lower socioeconomic status of their
families and less maternal formal education) and due to the quality of
the care provided by the mother. Studies have found greater routine
medical visit non-attendance risk and lower vaccination coverage
among children of depressed mothers (Minkovitz et al., 2005; Adair
et al., 2013; Lyngsoe et al., 2018). In addition, depressed mothers tend
to report the child's poor health and to seek emergency medical care for
their children more frequently than non-depressed mothers
(Minkovitz et al., 2005).
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In a cohort study, children of mothers with depression symptoms at
twelve months post-partum were at increased risk of injuries such as
falls, cuts and burns between two and four years of age
(Siqueira Barcelos et al., 2018). Therefore, this study aims to investigate
the association between maternal depression and health care seeking
behavior for the child among participants of The Pelotas 2004 Birth
Cohort.

2. Methods

Pelotas is a city in southern Brazil with a population of 328,275
inhabitants and a human development index of 0.739
(Municipal IBdGeEsIndDH, 2010). In 2004, all live births to mothers
living in the urban area of Pelotas were included in the 2004 Birth
Cohort. Children were evaluated at 3, 12, 24, and 48 months and at 6
and 11 years of age. The questionnaires applied at each follow-up
contained questions about demographic, socioeconomic, behavioral
and biological characteristics of both mothers and children. Further
details of the cohort are available in other publications (Santos et al.,
2011, 2014).

This study used information collected at birth and at 12- and 24-
month follow-ups. Of the 4231 children born alive and included in the
cohort, the percentage which was followed at 12 and 24 months was
94.3% and 93.5%, respectively. In the current study, 3869 children for
whom the outcome data were available were analyzed. Considering
that morbidity is more prevalent in offspring from multiple pregnancies
(Santana et al., 2018) and to satisfy the assumptions of independence
between the observations to run the analyses, we excluded 86 twin
children from the analytical sample.

2.1. Outcomes

The utilization of four types of Pediatrics health-care services were
investigated: number of well-baby visits, number of medical appoint-
ments, number of visits to emergency rooms, and number of hospita-
lizations. All outcomes were measured at the 24-month follow-up and
were referred to the second year of life (between 12 and 24 months of
age).

The number of well-baby visits was measured by asking to the
mother: "After one year old, has <CHILD'S NAME> ever been at the
doctor's, health clinic or hospital just for immunization or growth
monitoring?" And "How many times after one year of age?". The
number of medical appointments was obtained through the question:
"After one year old, has <CHILD'S NAME> ever been taken to the
doctor's, health center or hospital to consult for being ill?" And "How
many times?". To evaluate the number of times the child was taken to
be seen at emergency rooms, the following questions were asked: "After
one year old, have you taken <CHILD'S NAME> to consult in the
County Emergency Hospital Room or in any emergency care unit?" And
if so, "How many times?". The number of hospitalizations was calcu-
lated by asking the questions: "After one year old, has <CHILD´S
NAME> ever been admitted to hospital?" And "How many times?"
When mothers answered "no" to the first question for each outcome, the
corresponding number of times was computed as zero.

2.2. Exposure assessment

The presence of maternal depressive symptoms was investigated at
the cohort 12-month follow-up, using the Edinburgh Postpartum
Depression Scale (EPDS), validated in Brazil (Santos et al., 2007).
A≥ 10 cutoff point was used (82.6% and 65.4% sensitivity and speci-
ficity, respectively) (Santos et al., 2007), indicating the presence of
depressive symptoms.

2.3. Potential confounders

The variables used as potential confounding factors were collected
in the perinatal study (at the hospital, right after birth) and included
maternal and newborn characteristics. From the mother, the following
variables were used: family monthly income (in quintiles); maternal
formal education (0, 1–4, 5–8 and ≥ 9 years of schooling); mother´s
age (<20, 21–30 and ≥31 years); mother living with a partner (yes,
no); self-referred mother skin color (later classified as white and brown
/ black / other); parity (1, 2 and ≥3); planned pregnancy (yes, no);
smoking during pregnancy - at least one cigarette per day, every day,
during any trimester of pregnancy (yes, no); alcohol use during preg-
nancy - regular use at least once a week, regardless of intake amount
(yes, no); number of prenatal visits (0–5, ≥ 6); and maternal morbidity
in pregnancy – presence of arterial hypertension and/or diabetes mel-
litus during pregnancy (yes, no). From the newborn, the variables
employed were preterm birth (gestational age at birth < 37 weeks),
low birth weight (< 2500 g), sex (male, female), and neonatal in-
tensive care unit (neonatal ICU) need (yes, no). Information about
hospitalizations in the first year of life (yes, no) and number of con-
sultations were collected at the 12-month follow-up.

The analyses were performed by using the Stata 14.0 software
(StataCorp LP, College Station, United States). We used the means
(Standard Deviation) of well-baby visits, medical consultations, visits to
emergency rooms and hospitalizations according to the presence of
depressive symptoms to describe our population. These outcome vari-
ables were considered as a count (number of visits or consultations by
the child between 12 and 24 months). The association between ma-
ternal depression and outcomes was tested using Poisson regression
with robust variance. Crude and adjusted prevalence ratios (OR) with
95% confidence intervals (95% CI) were obtained. We kept the con-
founding variables in the model associated with the exposition and
outcome at a p level < 0.20.

The study was approved by the Ethics and Research Committee of
the Faculty of Medicine of the Federal University of Pelotas (Project
number 4.06.01.113). Mothers or legal guardians of the children were
informed about the study before signing an Informed Consent Form.

3. Results

The prevalence of mothers showing depressive symptoms at the 12-
month follow-up was 27.6% (26.2–29.0%). In their second year of life,
93.4% (92,6–94,1%), 85.6% (84.5–86.7%) and 59.0% (57.4–60.5%) of
the children had attended well-baby clinic visits, medical consultations
and emergency rooms visit, respectively, and 9.9% (9.0–10.9%) had
been hospitalized.

Table 1 shows the sample distribution and the mean (Standard
Deviation) number of each outcome according to maternal and child
characteristics at the cohort inception. Of the total number of mothers,
15.1% had up to four years of schooling. Most of the mothers lived with
a partner (84.4%) and reported having white skin color (62.2%). As for
the number of children, 34.2% of them reported having three or more.
About two thirds (65%) of them had not planned pregnancy, and 26.9%
smoked during the pregnancy period.

Table 2 shows that in comparison to children from non-depressed
mothers, those from mothers with depressive symptoms had fewer
mean number of well-baby visits (4.8 versus 4.3; p < 0.001) and,
conversely, a higher number of medical appointments (3.0 versus 3.5;
p < 0.001) and emergency-care consultations (1.3 versus 1.8;
p < 0.001), in addition to having been hospitalized in average twice as
more (0.1 versus 0.2; p < 0.001).

In adjusted analyses (Table 3) mothers with depressive symptoms
presented a 10% lower probability of taking their children to well-baby
visits than non-depressed mothers (PR: 0.90; 0.85–0.95; p=0.001).
Prevalence ratios for medical appointments and emergency room con-
sultations were, respectively, 16% (1.16; 1.09–1.25; p=0.001) and
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30% (1.30; 1.17–1.45 p < 0.001) higher among children from mothers
with depression symptoms than among those from non-depressed mo-
thers. Prevalence ratio for hospitalizations was higher for children from
depressed mothers although without statistical significance at adjusted
analysis (1.26; 0.98–1.63; p=0.072).

4. Discussion

Our study found association between the presence of maternal de-
pression symptoms at 12 months postpartum and the use of health care
services by children in the second year of life. When compared to

mothers without depressive symptoms, mothers with depressive
symptoms made use of fewer health preventive measures (child im-
munizations and growth monitoring consultations) and a higher
number of medical consultations and emergency room visits. The
probability of hospitalization of children whose mothers presented
depressive symptoms was also higher, but lost significance after the
adjusted analysis.

These findings agree with results from a birth cohort study in the
United States, which showed that children whose mothers presented
depressive symptoms between two and four months postpartum had a
19% lower probability of performing preventive visits to the pediatri-
cian, as compared to children of mothers without depressive symptoms
(PR: 0.81; 0.69–0.95) (Minkovitz et al., 2005). In contrast, other studies
have reported that maternal depressive symptoms are associated with
an increase in the number of visits to the pediatrician, though they have
not discriminated whether the demand for the service was due to pre-
ventive measures or illness (Eilat-Tsanani et al., 2006; Webster et al.,
2001; Sills et al., 2007). Some studies have not found association be-
tween maternal depression and use of consultations for immunizations
and growth monitoring (Mandl et al., 1999; Watson and Kemper,
1995).

On the other hand, positive associations between maternal depres-
sion and medical consultations (due to the presence of disease com-
plaints) and emergency-care units are consistently evidenced in litera-
ture (Mandl et al., 1999; Minkovitz et al., 2005; Eilat-Tsanani et al.,
2006; Webster et al., 2001; Roberts et al., 2001). Mandl et al., in a
population-based cohort study, reported that children of women with
depressive symptoms showed a higher frequency of medical consulta-
tions (OR: 2.0; 95% CI:1.5–3.0) and emergency room visits (OR: 3.2;
CI:95%: 1.5–6.9) as compared to those whose mothers had no symp-
toms. In a study by Eilat-Tsanani et al., in which maternal depression
was positively associated with pediatric care demand, the reason why
mothers sought medical care was also investigated. "Non-specific" baby-
related complaints such as feeding problems, irritability, excessive
crying, and insufficient weight gain prevailed, thus suggesting maternal
insecurity or a kind of somatization attributed to the child. In Phila-
delphia, Pennsylvania, Chung et al., in a study with low-income
women, found that children whose mothers had depressive symptoms
had a higher chance of being hospitalized (OR: 2.9; 1.61–5.0)
(Chung et al., 2004).

The mechanism linking maternal depression and use of health-ser-
vices to the child is complex and involves diverse factors, such as good
social supports, adequate income and environments free of stress and
conflict (Lyngsoe et al., 2018; Sills et al., 2007; Bentley et al., 2014).
Maternal depression may undermine preventive care due to reduced
maternal energy and poor motivation (Bentley et al., 2014). Maternal
depression, especially when marked, may lead to fatigue, impaired
concentration, psychomotor slowing and feelings of hopelessness and
worthlessness. Such symptoms may lead to functional prejudice re-
sulting in breastfeeding problems, early breastfeeding cessation, in-
complete child immunization, and impairment of other feeding and

Table 1
Characteristics of mothers and babies participating in Pelotas 2004 Birth
Cohort. Pelotas 2004 Birth Cohort (n=3838).

Variables N (%)

Income (quintiles)
Poorest 752 (19.6)
2nd 760 (19.8)
3rd 764 (19.9)
4th 806 (21.0)
Richest 756 (19.7)
Maternal schooling (years)
0 33 (0.9)
1–4 542 (14.3)
5–8 1555 (40.9)
9 or more 1670 (44.0)
Mother's age (years)
≤ 20 920 (24.0)
21–30 1855 (48.4)
≥ 31 1061 (27.7)
Mother living with a partner
No 602 (15.7)
Yes 3236 (84.3)
Mother skin color
White 2358 (62.2)
Brown / black / other 1435 (37.8)

Parity (number of children)
1 1524 (39.7)
2 1002 (26.1)
≥ 3 1311 (34.2)
Planned pregnancy
Yes 1331(34.7)
No 2506(65.3)
Smoking during pregnancy
No 2815(73.4)
Yes 1023(26.7)

Alcohol use during pregnancy
No 3716(96.8)
Yes 122(3.2)

Number of prenatal visits
0–5 616(17.3)
≥ 6 2943(82.7)
Maternal morbidity in pregnancy (arterial hypertension, diabetes mellitus)
No 2762 (74.6)
Yes 942 (25.4)
Child
Gestational age at birth (weeks)
≤ 36 503(13.1)
≥ 37 3331(86.9)
Sex
Male 1988 (51.8)
Female 1850 (48.2)
Birth weight (grams)
≥ 2500 3521 (91.8)
< 2500 316 (8.2)
Number of medical consultations 0–12 months of age
None 591(15.6)
1–7 2872(75.9)
8–15 285(7.5)
16 or more 36(1)
Hospitalization in the first year of life
No 3118(81.2)
Yes

Table 2
Estimated visits means (Standard Deviation) to child health care service utili-
zation between 12 and 24 months, according to the presence or absence of
maternal depressive symptoms. Pelotas 2004 Birth Cohort.

Type of child health care
service

Maternal depressive
symptoms

Total
mean (SD)

No
mean (SD)

Yes
mean (SD)

P value*

Well-baby visits 4.7(0.05) 4.8 (0.06) 4.3(0.10) <0.001
Medical consultations 3.1(0.05) 3.0(0.06) 3.5 (0.10) <0.001
Emergency room visits 1.5 (0.03) 1.3 (0.04) 1.8 (0.08) <0.001
Hospitalizations 0.1 (0.01) 0.1 (0.01) 0.2 (0.02) <0.001

⁎ Mann–Whitney Test.
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hygiene-related activities, thus increasing the child risk of falling ill.
Additionally, a mother with depressive symptoms may not realize the
initial and subtle changes in a child's illness process (Mandl et al.,
1999), leading to a worsening of the child's condition, eventually re-
quiring emergency care or hospitalization. Conversely, some depressed
women may find looking for their children's care less stigmatizing than
searching for their own needs, thus increasing the demand for childcare
services (Flynn et al., 2004).

Our study has strengths and limitations. One of the strengths is the
measure of frequency and type of pediatric health services used by
children within a period of time that goes beyond immediate gestation
or postpartum. This contributes to the expansion and complementation
of the scientific scope related to the topic. Moreover, highlights the
discussion about necessary care about maternal mental health and its
implications on children's health. Other strengths of this study include
the longitudinal design preserving temporality between the exposure
and the outcomes, the high follow-up rates and the availability of in-
formation on covariables that allows for potential confounder adjust-
ments. Another strong point is the exposure assessment, which was
performed based on an instrument adapted and validated for the
Brazilian population widely used to evaluate maternal depression and
its symptoms, allowing greater comparability between studies.

The main limitation of our study is the evaluation of the outcomes,
based on mothers’ report being then subjected to misclassification error
and to recall bias. Unfortunately, we do not have available computer-
ized medical records to validate the mother's reports. Moreover, our
health system does not register private health services (hospitalizations,
emergency consultations, etc.) and they are not easy to access to get
such kind of information. To avoid possible recall bias
(Althubaiti, 2016) in the study, we adjusted the analyses for maternal
and age education that are socio-demographic characteristics known to
be associated with quality of the information in epidemiologic studies.
Additionally, we have no information about the reason for seeking
healthcare and whether the demand for medical consultations or
emergency care visits were really necessary or not.

In addition, hospitalizations during infancy may be affected by
Berkson's bias, which could explain the loss of the association between
maternal depressive symptoms and hospitalizations after maternal so-
cioeconomic characteristics adjustments.

5. Conclusion

The high prevalence of depression symptoms among women makes
the associations between maternal mental health and childcare parti-
cularly important. In our study, children from depressed mothers had
fewer preventive consultations, which are of paramount importance for
the monitoring and protection of the baby's health. In contrast, they
pursued more medical consultations due to illness and more emergency
care, showing that these children were likely to be given medical as-
sistance when they were at a more advanced stage of the natural history
of their illnesses. These findings highlight the importance of detection
and treatment of maternal depression that could rebound in less costly

healthcare use patterns for children of depressed mothers.
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