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HIGHLIGHTS

Exposure to green space (NDVI) was as-
sociated with a lower risk of allergic
sensitization.

Cumulative and late-childhood expo-
sures to green space had a bigger im-
pact.

There was no association between the
exposure to blue spaces and allergic
sensitization.

The provision of green spaces in urban
environments may promote children
health.
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ABSTRACT

Evidence on the effect of natural environments on atopy in children is limited and inconsistent, disregarding the
time-varying and cumulative exposures throughout the life course. To assess critical periods of exposure as well
as the effect of longitudinal trajectories of exposure to green and blue spaces on the development of allergic sen-
sitization in children at the age of 10 years. A longitudinal study was conducted involving 730 children enrolled in
Generation XXI, a population-based birth cohort from the Porto Metropolitan Area (Portugal). Food and
aeroallergens sensitization were evaluated at 10 years of age using Phadiatop Infant, Phadiatop fx1 and fx22
ImmunoCAP (Thermo Fisher Scientific, Uppsala, Sweden). Residential Normalized Difference Vegetation Index
(NDVI) and distance to the nearest blue space (sea, river) were assessed using a Geographic Information System.
Latent class linear mixed models were fitted to determine longitudinal trajectories of exposure. Associations
were estimated using Cox proportional hazards regression models and expressed using hazard ratios (HR) and
95% confidence intervals (95% CI). Residing in neighbourhoods surrounded by more vegetation at 10 years, as
well as lifetime exposure to a trajectory of higher levels of NDVI, were associated with a lower risk of allergic sen-
sitization [HR (95% CI) = 0.095 (0.011,0.823) and HR (95% CI) = 0.539 (0.301, 0.965), respectively]. Our findings
support a role for both longitudinal, but particularly late-childhood, exposure to green spaces, in the prevention
of allergic sensitization in children.

© 2021 Elsevier B.V. All rights reserved.
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1. Introduction

In a world with rapid and growing urbanization, evidence on the
health impacts resulting from environmental exposures is increas-
ingly relevant. A recent meta-analysis suggests that access and expo-
sure to natural environments can significantly influence human
health, including physical and mental health, as well as wellbeing
(Twohig-Bennett and Jones, 2018). Also, they may decrease the
effects related to environmental factors, such as air pollution, noise
or climate extremes, and consequently reduce the risk of adverse
health effects (James et al., 2015). A growing body of evidence sug-
gests that early-life exposure to natural environments has several
important health effects, namely on the modulation of the immune
system and the development of chronic inflammatory diseases
(Ruokolainen et al., 2016; Jackson et al., 2017).

Different pathways have been proposed to explain the health
effects of green spaces (Markevych et al., 2017). Indeed early-life
exposure to green space has been inversely associated with the
development of allergic manifestation in children (Ruokolainen
et al, 2015). Green space may affect the composition of the human
microbiota, which in turn may reflect immunologic responses to en-
vironmental diversity and protect against chronic inflammatory dis-
orders, including allergic diseases (Hanski et al., 2012). These
findings are consistent with the “biodiversity hypothesis” (von
Hertzen et al., 2011), which proposes that people's reduced contact
with natural environments and biodiversity leads to an inappropri-
ate inflammatory response. Additionally, green spaces can act as a
buffer against exposure to air pollution, by removing pollutants
from the atmosphere or limiting dispersion towards sidewalks
where people are often exposed to pollutant emissions (Nowak
et al., 2006; Selmi et al., 2016), thereby reducing some of the envi-
ronmental risks associated with urban life.

Epidemiological studies on the influence of natural environments
on atopy among children are limited and inconsistent (Dadvand
et al., 2014; Ruokolainen et al., 2015; Fuertes et al., 2016; Cavaleiro
Rufo et al., 2019; Gernes et al., 2019). These contradicting results
may reflect the differences in the definition of green space and
in terms of the quality and/or accessibility of green spaces but
also differences in the study design, ascertainment of the outcome
and timing of exposure (Shin et al., 2017; Ferrante et al., 2020).
Additionally, most of the previous studies assessed the effect of
green space at a single point in time, disregarding the time-varying
cumulative exposure, or the associations at specific time points
over the life course. Therefore, a life-course approach can contribute
simultaneously to understanding the effect of cumulative exposures
to natural environments or whether there are critical periods during
the life course that are particularly important for a higher risk of
atopy among children (Halfon and Hochstein, 2002). Furthermore,
a growing body of evidence suggests that living near blue space
(seas or other water bodies) leads to positive effects on physical
and mental health (White et al., 2016; Gascon et al., 2017). Blue
space has been associated with lower levels of environmental
hazards, including air pollutants and noise, and increased physical
activity and social cohesion (Markevych et al., 2017). Considering
that some of the proposed pathways (air pollution and physical
activity) for the associations between blue space and health are sim-
ilar to those for green space, exposure to blue space may also have a
beneficial impact on allergic sensitization in children. However, to
the best of our knowledge, this potential association has not yet
been explored. Our hypothesis is that exposure to residential green
and blue spaces in childhood may be associated with a lower risk of
allergic sensitization at 10 years of age. Therefore, this longitudinal
study aims to assess critical periods of exposure to residential
green and blue spaces during children's life course on the develop-
ment of allergic sensitization in children at the age of 10 years. Addi-
tionally, this study also aims to assess the effect of longitudinal
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trajectories of exposure to green and blue spaces on allergic
sensitization.

2. Methods
2.1. Study participants

The study used data collected from the Generation XXI (G21) birth
cohort, which includes 8495 mothers and 8647 new-borns delivered
in 2005 and 2006 in the Porto Metropolitan Area in Northern Portugal.
The initial recruitment took place between April 2005 and September
2006 at all five public maternity units, where 95% of the region's births
occur. During the hospital stay, women delivering live births with more
than 23 gestational weeks were invited to participate in the G21 cohort
study, and 92% of the mothers agreed. Information on demographic and
socioeconomic characteristics, lifestyles, obstetric history, anthropo-
metrics, and personal history of disease were collected within 72 h
after delivery by a face-to-face interview using a standardized question-
naire (Alves et al., 2012) (questionnaire provided in Appendix A in
Suppl. Mat.). All participants were invited to be re-evaluated at four
(2009/11),seven (2012/14) and 10 (2015/17) years of age. More details
regarding the cohort have been previously published (Larsen et al.,
2013). Ethical approval for the study was obtained from the Ethics Com-
mittee of the University Hospital Center of Sdo Jodo (CES-01/2017) and
signed informed consent was obtained from all participant's caregivers.
All phases of the study followed the Ethical Principles for Medical Re-
search Involving Human Subjects expressed in the Declaration of
Helsinki.

Child's residential address was collected during routine telephone
calls with the caregiver at the time of each evaluation, processed and
georeferenced using ArcGIS Online World Geocoding Service and Goo-
gle Earth, due to their superior positional accuracy (Ribeiro et al.,
2014). Address georeferencing enables the linkage of environmental ex-
posures to participants across different timepoints.

During the evaluations, participants were subjected to a physical ex-
amination by trained personnel. Following an overnight fast, a venous
blood sample was drawn, centrifuged at 3500 rpm for 10 min, aliquoted,
analysed, or deep frozen (—80 °C) until analysis. Among the 4047 par-
ticipants with blood samples collected at 10 years of age, 800 partici-
pants were randomly selected and screened with Phadiatop. For the
current study, a subsample of children who lived in the Porto Metropol-
itan Area since birth and with data on Phadiatop test results were in-
cluded for a total of 730 children.

2.2. Food and aeroallergens allergic sensitization

Serum samples collected from children at 10 years of age were
tested for specific IgE antibodies using ImmunoCAP fx1 nut mix (pea-
nut, hazel nut, Brazil nut, almond and coconut), fx22 nut mix (pecan
nut, cashew nut, pistachio and walnut) and Phadiatop Infant (hen's
egg, cow's milk, peanut, shrimp, cat epithelium and dander, dog dander,
house dust mite, common silver birch, timothy, ragweed, and wall pel-
litory) (Thermo Fisher Scientific, Uppsala, Sweden). Allergic sensitiza-
tion was defined as a result equal to or higher than 0.35 kU/L
according to the manufacturer's instructions for at least one of the
tested aeroallergens or food allergens.

2.3. Exposure assessment

2.3.1. Green space

Green space was assessed using the mean Normalized Difference
Vegetation Index (NDVI) within 100 m, 250 m and 500 m of the
child's residence at birth, four, seven and 10 years of age. These
buffer sizes were selected to cover immediate and more distant
areas of exposure, and have been employed elsewhere (Dadvand
et al., 2012; Eldeirawi et al., 2019). The calculation of the NDVI was
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based on land surface reflectance of visible red (VISR) and near-
infrared (NIR) wavelengths, using the following equation (Eq. (1)):

NIR—VISR
NDVI = iR~ Visk (1)

The underlying principle employed in the NDVI calculation is that
chlorophyll in healthy vegetation absorb radiation in the visible red re-
gion (630-690 nm) of the electromagnetic spectrum and reflect radia-
tion in the near-infrared region (760-900 nm) (Weier and Herring,
2000). The values range from —1 (water) through zero (rock, sand
and snow) to 1, with higher positive values indicating denser green veg-
etation (i.e. photosynthetically active and healthy vegetation). As in
previous investigations from the G21 cohort (Ribeiro et al., 2019;
Cavaleiro Rufo et al., 2020a), only images with 5% or less cloud coverage
from Landsat 5 and 8 (spatial resolution: 30 m) during the spring/sum-
mer period (peak of vegetation) of the assessment years (2005/6, 2009/
11,2012/14 and 2015/17) were used.

The average NDVI was calculated to represent exposure to residen-
tial green spaces during the period of the G21 cohort evaluations. Neg-
ative NDVI values were not included in the calculation. ArcMap 10.5 was
used to process satellite images, and QGIS 3.8 was used to extract the av-
erage NDVI within 100 m, 250 m and 500 m of the child's residence.

2.3.2. Blue space

The Portuguese Water Atlas (from the Portuguese “Atlas da Agua”)
was used to assess the distance of children's residence to the nearest
blue space, including sea and rivers. The Portuguese Water Atlas was de-
veloped by the National Water Resources Information System (SNIRH)
under the responsibility of the Portuguese Environment Agency. The
SNIRH was created in 1995 and provides information on hydrometeoro-
logical variables and water quality (surface, groundwater and coastal)
through the network of water resource monitoring stations in
Portugal. Residential distance to blue space was calculated as the
Euclidean distance from children's residential address to the nearest
river or sea during the period of the G21 cohort evaluations.

2.4. Covariates

A comprehensive set of covariates was selected based on previous
studies on associations between allergic sensitization and environmen-
tal factors (Nicolai et al., 2003; Baumann et al., 2011; Dadvand et al.,
2014; Uphoff et al., 2015; Braubach et al., 2017; Hoffimann et al.,
2017). The following variables were considered: child's sex, socioeco-
nomic conditions measured by maternal educational level and house-
hold crowding, and neighbourhood characteristics, more precisely the
distance to the nearest major road, motorway or highway and
neighbourhood socioeconomic deprivation (Ribeiro et al., 2018).

2.4.1. Maternal educational level

Maternal educational level was measured in years of schooling and
categorized into two classes: primary (<9 years of education, Interna-
tional Standard Classification of Education (ISCED) 2011 classes 0-2,
corresponding to the compulsory education in Portugal in the age co-
hort of the G21 cohort parents), and secondary/tertiary (>9 years,
ISCED classes 3-6) (Ribeiro et al., 2020).

2.4.2. Household crowding

Household crowding corresponded to the ratio between the number
of household occupants and the number of rooms, and was character-
ized as <1.5 or 21.5 occupants per room (Fraga et al., 2020). Socioeco-
nomic status has been suggested as a risk factor for allergic diseases
(Uphoff et al., 2015) and disadvantaged individuals often live in
neighbourhoods with reduced availability of green space (Braubach
etal, 2017).
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2.4.3. Distance to the nearest major road, motorway or highway

The distance from children's houses to the nearest major road, mo-
torway or highway was calculated using ArcMap 10.5.1 based on a
street network dataset obtained from HERE®, which was provided by
courtesy of the Environmental Systems Research Institute (ESRI).

2.44. Neighbourhood socioeconomic deprivation

As previously described, neighbourhood socioeconomic deprivation
was determined based on the weighted sum of the following standard-
ized variables obtained from census data: % of non-owned households,
% of households without indoor flushing, % of households with <5
rooms, % of blue-collar (i.e., manual) occupations, % of residents with
low educational level (<6th grade), % of non-employers, % of unem-
ployed individuals looking for a job and % of foreign residents (Ribeiro
et al,, 2018). The index was categorized into quintiles (the first quintile
corresponds to least deprived and the fifth quintile to the most de-
prived). Living in close proximity to a major road and in disadvantaged
neighbourhoods have been found to be associated with a lower amount
of vegetation and reduced access to green space (Dadvand et al., 2015;
Hoffimann et al., 2017), as well as with a greater risk of allergy
(Nicolai et al.,, 2003; Baumann et al.,, 2011).

2.5. Statistical analysis

The distribution of continuous variables was analysed for normality.
Since non-Gaussian distributions were observed, non-parametric tests
were performed for inferential statistics. The Mann-Whitney test was
performed to analyse differences between continuous variables and
the Chi-square test was used to compare proportions.

Two modelling approaches were used to assess the effect of green
and blue spaces on allergic sensitization at 10 years of age: 1) cross-
sectional approach; and 2) joint modelling of longitudinal and survival
data using the trajectories of residential NDVI and blue space from
birth to 10 years of age.

2.5.1. Cross-sectional approach

In the first approach, Cox proportional hazards regression models
were fitted to estimate crude and adjusted associations between NDVI
and the shortest distance to the nearest blue space at each time point
and allergic sensitization at 10 years of age (Fig. 1). The proportional
hazard model assumption was examined using the test of scaled
Schoenfeld residuals (Grambsch and Therneau, 1994). The results re-
vealed no evidence of a violation of the proportional hazards assump-
tion (p > 0.05). Both crude (Model 0) and adjusted models (Model
1) were fitted. Model 1 was adjusted for children's sex, socioeconomic
conditions measured by maternal educational level and household
crowding, and neighbourhood characteristics, such as the distance to
the nearest major road, motorway or highway and neighbourhood so-
cioeconomic deprivation.

2.5.2. Joint modelling

In the second approach, the joint model consisted of two sub-models
representing the dynamics of longitudinal data (the trajectories of resi-
dential NDVI and blue space from birth to 10 years of age) and time-to-
event (the survival model) (Proust-Lima et al., 2017). This approach
considered the effect of dynamic NDVI and blue space trajectories on al-
lergic sensitization. Latent class linear mixed models (LCLMM) were
fitted to determine the trajectories of residential NDVI and blue space
from birth to 10 years of age (LCLMM) (R Package lcmm) (Proust-
Lima et al., 2017). The LCLMM approach, which has been previously
employed in investigations on neighbourhood effects (McDonald
et al., 2012; Alves et al., 2013), was used to estimate the shape of each
NDVI group and distance to blue space over time. The optimal number
of trajectory groups was assessed using the Bayesian Information
Criteria (BIC) and the posterior probability of belonging to each latent
class was also calculated (Suppl. Mat. Tables A.1, A.2, respectively)
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Fig. 1. Scheme of statistical analysis.

(Lennon et al., 2018). Then cox proportional hazards regression models
were fitted to estimate crude and adjusted associations between the tra-
jectories of residential NDVI and blue space and allergic sensitization at
10 years of age (Fig. 1). The proportional hazard model assumption was
examined using the test of scaled Schoenfeld residuals (Grambsch and
Therneau, 1994). The results revealed no evidence of a violation of the
proportional hazards assumption (p > 0.05). Both crude (Model
0) and adjusted models (Model 1) were fitted. Model 1 was adjusted
for children's sex, socioeconomic conditions measured by maternal ed-
ucational level and household crowding, and neighbourhood character-
istics, such as the distance to the nearest major road, motorway or
highway and neighbourhood socioeconomic deprivation.

All covariates were included in the model as categorical variables,
except for distance to the nearest major road, motorway or highway,
which was included as a continuous variable. There were no moderate
or strong correlations between covariates (Suppl. Mat. Table A.3). Re-
sults were expressed as the hazard ratio (HR) and the respective 95%
confidence interval (95% CI). Effect modification by sex was explored
by assessing the statistical significance of multiplicative interactions
using likelihood ratio tests by comparing models with and without in-
teraction terms. The analyses revealed no significant interaction effects
between environmental exposure and sex (Suppl. Mat. Table A.4). Thus,
results were presented for the two sexes together. Statistical analysis
was performed using R software version 3.6.2.

3. Results
3.1. Participants

The study participants' and exposure characteristics are presented in
Table 1. Among the 730 participants included, 367 (50.3%) were female.
Forty-four percent of the mothers had a low educational level
(29 years), and nearly 86% of the children resided in households with
anumber of occupants per room lower than 1.5. The prevalence of aller-
gic sensitization at 10 years of was 39.9%.

The mean [standard deviation (SD)] NDVI increased slightly with in-
creasing buffer size [from 0.166 (SD: 0.075) within a 100 m buffer to
0.229 (SD: 0.073) within a 500 m buffer at birth] and overtime [from
0.166 (SD: 0.075) at birth to 0.210 (SD: 0.062) at 10 years of age within
a 100 m buffer]; (Fig. 2A). The mean distance to the nearest blue space
ranged from 2187.7 (1550.9) m at birth to 2225.8 (1530.5) m at
10 years of age (Fig. 2B).

3.2. Associations with exposures at specific time points

The mean NDVI values within 500 m at four, seven, and 10 years of
age were significantly lower among children with allergic sensitization
(Table 2). Although no statistically significant differences were found,
the mean distance to the nearest blue space was higher among children
with allergic sensitization (Table 2). No differences were observed
when considering the 100 m and 250 m buffer sizes.

Table 3 shows the crude and adjusted associations between residen-
tial exposure to NDVI at specific time points and blue space and allergic
sensitization. At 10 years of age, a higher exposure to green space
(NDVI) within 500 m of the residence was associated with a lower
risk of allergic sensitization [HR (95% CI) = 0.095 (0.011, 0.823)]. Al-
though no significant associations between exposure to NDVI earlier
in life and allergic sensitization were found, a trend was observed be-
tween higher exposure to NDVI and a lower risk of childhood allergic
sensitization. No significant associations were observed between dis-
tance to the nearest blue space and allergic sensitization at 10 years
of age.

Table 1
Characteristics of participants (Generation XXI, n = 730).
Characteristic n (%)
At birth
Sex [female] 367 (50.3)
Maternal education
<9 years 327 (44.8)
>9 years 403 (55.2)
Household crowing (occupants per room)?
<15 607 (85.9)
21.5 100 (14.1)

Neighbourhood socioeconomic deprivation

Q1 (least deprived) 146 (20.0)
Q2 146 (20.0)
Q3 146 (20.0)
Q4 146 (20.0)
Q5 (most deprived) 146 (20.0)
Distance to the nearest major road, motorway, or highway 100.2
(m)® (38.2-207.1)
At 10 years of age
Allergic sensitization 291 (39.9)

2 n=707.
> Median (25th-75th percentile).
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Fig. 2. Distribution of mean Normalized Difference Vegetation Index (NDVI) within 100 m, 250 m and 500 m of the child's residence (A) and residential distance to the nearest blue space

(m) (B) from birth to 10 years.

3.3. Associations with trajectories of exposure

Four different groups of NDVI trajectories within 500 m were identi-
fied by the LCLMM, which are shown in Fig. 3A: descending NDVI (1),
low stable levels of NDVI (2), ascending NDVI (3) and high stable levels
of NDVI (4). Regarding the distance from children's residence to the
nearest blue space, LCLMM identified three groups, which are depicted
in Fig. 3B: stable levels (1), descending (2) and ascending (3) distance to
blue space. Supplementary material Tables A.1 and A.2 show the opti-
mal number of trajectory groups using the BIC and the posterior proba-
bility of belonging to each latent class, respectively.

Table 4 presents the crude and adjusted associations between trajec-
tories of exposure to green and blue spaces and allergic sensitization.
Residing in neighbourhoods with high stable levels of NDVI throughout
childhood was associated with a lower risk of allergic sensitization [HR
(95% CI) = 0.539 (0.301, 0.965)]. No significant associations were ob-
served for the remaining trajectories and allergic sensitization
(Table 4). Although not significant, a tendency towards a protective ef-
fect was observed between descending residential distance to the
nearest blue space and allergic sensitization [HR (95% CI) = 0.904
(0462, 1.768)].

No significant associations were observed between NDVI trajectories
within 100 m and 250 m and allergic sensitization, despite the fact there
was a decreasing trend in the risk of allergic sensitization at 10 years of
age with increasing green space within 100 and 250 m of children's res-
idences [high stable levels of NDVI: 100 m, HR (95% CI) = 0.768 (0.575,
1.028); 250 m, HR (95% CI) = 0.651 (0.384, 1.103); Suppl. Mat.
Table A.5].

4. Discussion

In this study, we assessed the effect of lifelong exposure to green and
blue spaces surrounding the home on the development of allergic sen-
sitization among children at 10 years of age, using data from a birth co-
hort. Our results suggest that children with a greater exposure to green
space (NDVI) at 10 years of age within 500 m of their residence had a
lower risk of sensitization. In accordance, high stable levels of residen-
tial NDVI across children's life course were associated with a lower
risk of allergic sensitization. However, no significant associations were
observed between the exposure to blue space across children's life
courses and allergic sensitization.

Our findings are in accordance with previous studies suggesting that
exposure to the natural environment may be protective against allergic
sensitization, although the evidence is inconsistent (Fuertes et al.,
2016; Cavaleiro Rufo et al., 2019). Results from a study using two birth
cohorts in northern and southern Germany (GINIplus and LISAplus)
showed contrasting associations between NDVI and allergic diseases
among children. In the rural North area, NDVI within 500 m was associ-
ated with a lower risk of aeroallergen sensitization, while in the urban
South area, NDVI was positively associated with allergic diseases
(Fuertes et al., 2014). In a more extensive follow-up, including seven

Table 2
Normalized Difference Vegetation Index (NDVI) and distance to the nearest blue space
around children's house by buffer size and allergic sensitization at the age of 10.

Characteristic Allergic sensitization

Mean (standard deviation) p-Value
No Yes
At birth
NDVI
100 m 0.168 (0.077) 0.164 (0.073) 0.619
250 m 0.208 (0.075) 0.204 (0.073) 0.483
500 m 0.232 (0.074) 0.225 (0.082) 0.206

Distance to blue spaces (m) 21509 (1521.2) 2234.3 (1595.6) 0.219

At 4 years of age

NDVI
100 m 0.185 (0.073) 0.181 (0.073) 0.477
250 m 0.223 (0.072) 0.213 (0.073) 0.054
500 m 0.243 (0.070) 0.233 (0.071) 0.038

Distance to blue spaces (m) 2192.7 (1538.7) 2195.9 (1504.0) 0.230

At 7 years of age

NDVI
100 m 0.210 (0.061) 0.203 (0.061) 0.087
250 m 0.237 (0.059) 0.228 (0.059) 0.052
500 m 0.243 (0.070) 0.230 (0.069) 0.009

Distance to blue spaces (m) 2180.0 (1516.6) 2232.4 (1499.7) 0.231

At 10 years of age

NDVI
100 m 0.213 (0.062) 0.206 (0.062) 0.163
250 m 0.240 (0.059) 0.232 (0.061) 0.055
500 m 0.254 (0.056) 0.243 (0.057) 0.006

Distance to blue spaces (m) 2195.4 (1537.7) 2271.7 (1521.2) 0.191

NDVI: normalized difference vegetation index. Bold denotes significant associations.
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Table 3

Associations (hazard ratios, HR, 95% confidence intervals, 95% CI) between Normalized
Difference Vegetation Index (NDVI), distance to the nearest blue space and allergic sensi-
tization at 10 years.

Allergic sensitization

[HR (95% CI)]
Model 0 Model 1
(n = 730) (n = 707)
At birth
100 m 0.483 (0.100, 0.509 (0.095,
2.337) 2.709)
250 m 0.567 (0.122, 0.683 (0.128,
2.648) 3.632)
500 m 0.639 (0.131, 0.854 (0.148,
3.123) 4.916)
Distance to the nearest blue space 1.001 (0.994; 1.003 (0.995;
(hm) 1.008) 1.010)
At 4 years of age
100 m 0.433 (0.084, 0.437 (0.073,
2.230) 2.622)
250 m 0.234 (0.046, 0.228 (0.039,
1.183) 1.351)
500 m 0.248 (0.046, 0.277 (0.043,
1.347) 1.762)
Distance to the nearest blue space 1.000 (0.993; 1.001 (0.993;
(hm) 1.008) 1.009)
At 7 years of age
100 m 0.198 (0.028, 0.232 (0.029,
1.392) 1.873)
250 m 0.166 (0.024, 0.204 (0.026,
1.151) 1.629)
500 m 0.112 (0.015, 0.141 (0.016,
0.860) 1.227)
Distance to the nearest blue space 1.002 (0.995; 1.002 (0.995;
(hm) 1.009) 1.010)
At 10 years of age
100 m 0.161 (0.025, 0.164 (0.023,
1.012) 1.192)
250 m 0.126 (0.019, 0.148 (0.020,
0.814) 1.112)
500 m 0.086 (0.011, 0.095 (0.011,
0.658) 0.823)
Distance to the nearest blue space 1.003 (0.996; 1.004 (0.996;
(hm) 1.010) 1.011)

NDVI: normalized difference vegetation index. Model 0: crude model; model 1: adjusted
for sex, distance to the nearest major road, motorway or highway and neighbourhood so-
cioeconomic deprivation, maternal educational level, and household crowding. Bold de-
notes significant associations.

birth cohorts from three continents, the effect direction of NDVI also dif-
fered by geographic location; green space was inversely associated with
allergic disease in GINI/LISA North and PIAMA, but positively associated
in BAMSE and GINI/LISA South (Fuertes et al., 2016). A study including
1044 children and adolescents aged between 0.5 and 20 years showed
that the green space around homes was inversely associated with the
risk of atopic sensitization (Ruokolainen et al., 2015). However, most
studies have only measured exposure to green space at one point in
time, which may not represent children's lifetime exposure and does
not allow for the identification of critical windows of exposure. Our re-
sults showed that lifetime and late-childhood (10 years of age) exposure
to green space (NDVI) was protective against allergic sensitization, sug-
gesting that the effects of cumulative environmental exposures over
the life course and later in children's life may also be critical and perti-
nent in understanding health effects. The life course approach, which in-
corporates longitudinal data related to neighbourhoods, may provide
insights into the accumulation of risk over time and also on crucial
moments in the life course where several factors are particularly impor-
tant for health outcomes (Pearce et al., 2016). This approach has been
essential in establishing that exposure effects may accumulate over the
life course and influence health later in life, suggesting that the trajectory
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of accumulation may also be important. Alternatively, there may
also be time-limited critical periods during the life course in which expo-
sures may affect human health (Lynch and Smith, 2005; Pearce et al.,
2016). Additionally, life course approaches may provide opportunities
to simultaneously understand the coevolution of individuals and
neighbourhoods, and these dynamic relationships over time (Pearce,
2018). In New Zealand, children who lived in greener spaces over the
life course were less likely to be asthmatic: an increase in mean lifetime
NDVI and vegetation index in the children's residence was associated
with a lower risk of asthma (Donovan et al., 2018). Our results suggested
that the exposure effect to green space may accumulate over children's
lifetime. Although we have also observed developmental periods during
which the effect may be greater, our results suggested that the trajectory
of accumulation may also be important. Our findings supported that both
lifetime and late-childhood exposure to green space had a protective ef-
fect on allergic sensitization among children at 10 years of age. Previous
studies have also suggested that the protection against allergic sensitiza-
tion and atopic asthma may occur throughout life, showing that immune
modulation may not be fixed after the first years of life, but also that im-
mune deviation may take place over the life course (Koskela et al., 2005;
Douwes et al., 2007). The presence of green space in residential sur-
roundings may encourage children to spend more time outdoors, offer-
ing an opportunity to experience contact with nature, which may be
associated with the protective effect of lifetime and late-childhood expo-
sure to green spaces on allergic sensitization. This protective effect was
observed for a buffer of 500 m from children's homes, but the effect dis-
appeared when considering 100 and 250 m radius, suggesting that rele-
vant exposures occur mainly in green spaces in extended residential
neighbourhoods rather than in closer proximity to home. A larger buffer
size may be more likely to also include commuting spaces and environ-
ments where children spend their time, and might better reflect the po-
tential effect of children's exposure to green space (Reid et al., 2018).
Additionally, a smaller buffer size may capture the exposure to green
spaces immediately surrounding children's homes, while a larger buffer
size may capture an average walkable area (James et al., 2015).

No associations were found between distance from children's resi-
dence to blue space and allergic sensitization at age 10. Previous results
from 9 European cohorts also reported that blue space was not associ-
ated with allergic and respiratory outcomes (Parmes et al., 2020).
While evidence highlighting the effect of blue space on human health
is increasing (Gascon et al., 2017), our study is the first assessing the ef-
fect of exposure to blue space on allergic sensitization in children. A pre-
vious meta-analysis showed that blue spaces can mitigate temperature
over 2 °C during the summer (Volker et al., 2013), which may lead to a
decrease in air pollution (Kalisa et al., 2018), and consequently to a
lower risk of allergic sensitization (Bowatte et al., 2015). Furthermore,
blue space has been associated with lower levels of environmental
stressors, such as air pollutants (Markevych et al.,, 2017). The difference
between our results and those reported by previous studies could par-
tially be due to the distance from home to the nearest blue space,
which may represent a lower exposure to blue space and its recreational
use (Elliott et al., 2020).

Several mechanisms may be implicated in the association observed
between green space and allergic sensitization. Urban green space
may act as a buffer against exposure to air pollution, by removing pol-
lutants from the atmosphere, and as a physical barrier that increases
pollutant dispersion and in inhibiting wind flow (Nowak et al., 2006;
James et al., 2017). Moreover, both respiration through leaf stomata,
and wet and dry deposition on the tree surface could also remove air
pollutants, including particulate matter and volatile organic compounds
(Niinemets et al., 2014). Tischer et al. (2017) reported an association be-
tween higher residential green space and lower levels of nitric dioxide
in the Euro-Siberian region, which may explain the effect of exposure
to green space on wheezing. On the other hand, green space that is usu-
ally characterized by higher biodiversity, which encompasses a variety
of species (animals, plants and microorganisms) (Cavaleiro Rufo et al.,
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birth to 10 years.

2020b; Ferrante et al., 2020), has been suggested to influence the devel-
opment of allergic sensitization through the exposure to more diverse
macro and microbiota that modulate the immune system (Hanski
et al., 2012; Ruokolainen, 2017). Ruokolainen (2017) and Hanski et al.
(2012) showed that forest and agricultural land use around a house af-
fects the composition of the skin microbiota. Compared with healthy in-
dividuals, atopic 14 to 18 year old school children had a lower diversity
of gammaproteobacteria on their skin, and a lower expression of IL-10,
one of the key anti-inflammatory cytokines in immunologic tolerance.
Additionally, food allergy has also been associated to an insufficient ex-
posure to a diverse range of environmental microbiota during early life
(Lee et al., 2020). A reduced contact with natural green space may ad-
versely affect the assembly and composition of children's microbiota,
and thereby lead to inadequate and unbalanced stimulation of immuno-
regulatory circuits (von Hertzen et al., 2011), increasing the risk of food
allergies (Azad et al., 2015). These results provide support for our find-
ings, which highlight the effects of exposure to natural environments on
allergic sensitization, reflecting immunologic responses developed by
children with cumulative and late-childhood exposures to NDVI.

The current study has several limitations. NDVI is an objective mea-
sure used to assess green vegetation but does provide information on
the type of vegetation, accessibility, and quality of green spaces. Infor-
mation on time spent outdoors and green space around other environ-
ments, such as schools, were also not available, and therefore, our study
was unable to determine the burden of exposures that occur in different
environments. Our sample only included 730 children living in the
Porto Metropolitan Area. The children included belonged to families
with higher educational levels (maternal educational level >9 years
was 55.2% among included participants vs. 50.4% in those excluded,
p = 0.013) and lived in households with fewer occupants (household
crowding <1.5 was 85.9% among included participants vs. 81.8%
among those excluded, p = 0.007). Additionally, the mean (SD) dis-
tance from children's residences to blue space at birth was lower
among included participants than in those excluded [5421.4 (2572.0)
m vs. 6782.7 (30,017.1) m, p = 0.014]. Although the differences be-
tween the included and excluded children were relatively small, our
sample may not fully represent the socioeconomic and environmental
conditions of the initial cohort participants. Finally, in line with similarly
to other studies on neighbourhood health effects, our work may be af-
fected by the Uncertain Geographic Context Problem (UGCoP). The
UGCoP occurs whenever the method to delimitate a person's
neighbourhood (e.g. the use of a certain buffer size/shape) does not

capture an individual's true geographic context because their activities
take place outside of their local residential environment (Ribeiro, 2018).
This study also presents important strengths. This is the first longitu-
dinal study assessing the effect of lifelong exposure to green and blue
spaces on the development of allergic sensitization in children. Our
study included multiple measures of exposure to green and blue spaces
from birth to 10 years of age, allowing us to assess the relationship be-
tween exposure and allergic sensitization at different life stages as
well as their cumulative effect. Allergic sensitization was objectively de-
fined using specific IgE determination, with a strict threshold of 0.35 kU/
L. Finally, sensitivity analyses were conducted to assess the impact of
the selected distance buffers (100 m, 250 m and 500 m) and the associ-
ation among children who moved between birth and 10 years of age.

5. Conclusions

This is the first longitudinal birth cohort study suggesting that life-
long exposure to NDVI may have a protective effect on allergic sensitiza-
tion among children at 10 years of age. Moreover, our results showed
that 10 years of age may also be a critical and pertinent moment for
the development of allergic sensitization among children exposed to

Table 4

Associations (hazard ratios, HR, 95% confidence intervals, 95% CI) between trajectories of
Normalized Difference Vegetation Index (NDVI) within 500 m and of distance to the
nearest blue spaces and allergic sensitization at 10 years.

Allergic sensitization

[HR (95% CI)]
Model 0 Model 1
(n = 730) (n = 707)
NDVI
Descending Reference Reference
Low stable levels 0.632 (0.374, 1.070) 0.627 (0.365, 1.076)
Ascending 0.704 (0.351, 1.412) 0.682 (0.331, 1.405)

High stable levels 0.549 (0.310, 0.975) 0.539 (0.301, 0.965)

Distance to blue spaces

Stable levels
Descending
Ascending

Reference
0.912 (0.469, 1.772)
1.166 (0.576, 2.358)

Reference
0.904 (0.462, 1.768)
1.234 (0.604, 2.518)

Model 0: crude model; model 1: adjusted for sex, distance to the nearest major road, mo-
torway or highway and neighbourhood socioeconomic deprivation, maternal educational
level, and household crowding. Bold denotes significant associations.
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NDVI. Our findings could have important public health and urban plan-
ning implications, suggesting that the provision of green spaces in the
residential neighbourhoods of metropolitan areas may be an effective
strategy to promote children's health as well as prevent allergic and re-
spiratory diseases.
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Supplementary material

Neighbourhood green and blue spaces and allergic sensitization in children: a longitudinal study

based on repeated measures from the Generation XXI cohort

Table A.1
Criteria to assess model fit for latent group analysis model for Normalized Difference Vegetation Index

(NDVI) and distance to the nearest blue space.

Number of groups

NDVI 1 2 3 4

100 m

AIC -8370.182 -8423.682 -8417.682 -8411.682
BIC -8342.624 -8382.345 -8362.566 -8342.786
250 m

AIC -8820.607 -8845.826 -8855.527 -8957.316
BIC -8793.049 -8804.489 -8800.410 -8888.420
500 m

AIC -9090.223 -9123.814 -9124.700 -9280.093
BIC -9062.664 -9082.477 -9069.584 -9211.197

Distance to the nearest

blue space
AIC 8264.266 8270.266 7843.461 7849.461
BIC 8291.824 8311.604 7898.577 7918.357

AIC: Akaike Information Criterion; BIC: Bayesian Information Criterion. Bold denotes the higher BIC



Table A.2
Group membership and mean of posterior probabilities in each class for Normalized Difference

Vegetation Index (NDVI) and distance to the nearest blue space.

Number of groups

NDVI 1 2 3 4
100 m
Probabilityl 0.9348 0.1693 - --
Probability 2 0.0652 0.8307 - --
250 m
Probability 1 0.8809 0.0116 0 0.0106
Probability 2 0.0779 0.8892 0.1296 0.1626
Probability 3 0 0.0161 0.8411 0.0058
Probability 4 0.0411 0.0831 0.0293 0.8211
500 m
Probability 1 0.8882 0.0022 0 0.0148
Probability 2 0.0653 0.9049 0.1289 0.1677
Probability 3 0 0.0113 0.8693 0.0002
Probability 4 0.0465 0.0817 0.0017 0.8173

Distance to the nearest

blue space
Probability 1 0.9965 0.0440 0.0597 --
Probability 2 0.0004 0.9560 0 --

Probability 3 0.0031 0 0.9403 --




Table A.3

Matrix of correlation coefficient

Correlation

(p-value)

Sex

Distance to the
nearest major
road, motorway

or highway

Neighbourhood
Maternal
socioeconomic
education level
deprivation

Household

crowding

Sex

1

Distance to the
nearest major
road, motorway

or highway

0.010 (0.780)

Neighbourhood
socioeconomic

deprivation

-0.029 (0.433)

0.074 (0.046)

Maternal

education level

0.013 (0.722)

-0.101 (0.006)

-0.206 (<0.05)

Household

crowding

-0.079 (0.035)

-0.078 (0.039)

0.142 (<0.05)  -0.141 (<0.05)

Bold denotes significant correlations.



Table A4

Interaction effects between environmental exposure and sex

p-value for interaction

At birth
NDVI
100 m 0.994
250 m 0.350
500 m 0.973
Distance to the nearest blue space 0.410
At 4 years
NDVI
100 m 0.898
250 m 0.972
500 m 0.370
Distance to the nearest blue space 0.764
At 7 years
NDVI
100 m 0.896
250 m 0.621
500 m 0.951
Distance to the nearest blue space 0.967
At 10 years
NDVI
100 m 0.606
250 m 0.578
500 m 0.868
Distance to the nearest blue space 0.299

NDVI: Normalized difference vegetation index.



Table A5

Associations (Hazard ratios, HR, 95% Confidence Intervals, 95%CI) between trajectories of Normalized

Difference Vegetation Index (NDVI) within 100 m and 250 m and allergic sensitization at 10 years.

NDVI within 100 m
Ascending
High stable levels
NDVI within 250 m
Descending
Low stable levels
Ascending

High stable levels

Allergic sensitization

[HR (95%Cl)]

Model 0

Model 1

Reference

0.763 (0.576, 0.060)

Reference
0.782 (0.482, 1.268)
0.593 (0.280, 1.256)

0.587 (0.348, 0.990)

Reference

0.768 (0.575, 1.028)

Reference
0.837 (0.514, 1.364)
0.592 (0.271, 1.293)

0.651 (0.384, 1.103)

Model 0: crude model; model 1: adjusted for sex, distance to the nearest major road, motorway or highway and

neighbourhood socioeconomic deprivation, maternal educational level, and household crowding. Bold denotes

significant

associations.



Appendix A. Questionnaire



® q0 * 01
.ID| XXI I I N N N Y

Data de preenchimentonotermo: |_| |1|_| |I]|]_] | ID

inquiridor |__| | Data de preenchimento no puerpério: | [ 1] |
[ ID inquiridor |
L |

QUESTIONARIO DA MAE

|. IDENTIFICACAO

Vamos-Ihe fazer algumas perguntas que dizem respeito a sua historia de satde e da dos seus familiares mais
proximos.

Como tal, antes de mais, € importante saber se:

1. E adoptada? Sim ] N3o [ (passar a pergunta2)  N/S [ (passar a pergunta2)
1.1. Se sim, desde que idade? | __| | dias/meses/anos* N/S O
2. Relativamente aos seus pais biolégicos:

2.1. De onde sdo naturais?

Pai: Freguesia: Concelho: Pais:
N/S U]
Mae:  Freguesia: Concelho: Pais:
N/S U]
2.2. Em gue ano nasceram 0s seus pais?
Pai: | | | | | N/S [ Mae: | || | | N/S O
2.3. Ainda estdo vivos?
Pai Sim [ Nao [ N/S U
Mae Sim [J Nao [ N/S [
3. Os seus pais biolégicos, ou se adoptada os seus pais adoptivos, divorciaram-se ou separaram-se?
Sim [ N3o [ (passar a pergunta 4) N/S [ (passar a pergunta4)

N3o se aplica [ (passar a pergunta 4)

3.1. Se sim, qual era a sua idade quando isso aconteceu? | | | meses/anos N/S [
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4, Qual o grau académico mais avancado que concluiram os seus pais biolégicos/adoptivos?

Pai Mae

Sem escolaridade O O
Primeiro ciclo do ensino basico (4°ano) O O
Segundo ciclo do ensino béasico (6°ano) O O
Terceiro ciclo do ensino basico (9°ano) O O
Ensino secundario (12°ano) O O
Bacharelato O N
Licenciatura O O
Mestrado O O
Doutoramento O O
Outro. Qual? O O
N&o Sabe O O

5. Qual a sua data de nascimento? | | [ -1 L|-1__Ll |

6. De onde é natural? N/S O

Freguesia: Concelho: Pais:

(se nasceu fora de Portugal Continental e Ilhas, passar a pergunta 8)

Alguma vez residiu fora de Portugal por mais de seis

meses?
Sim ] N3o [ (passar a pergunta9)
7.1. Se sim, onde? (se residiu em varios locais, referir aquele onde passou mais Pais:
tempo) '
Cidade:
7.2. Quando?
Entre || |-| 1 -] L 1 [ | e || J-|_| |- [ [
(se nasceu em Portugal Continental e Ilhas, passar a pergunta 9)
8. Vive em Portugal desde quando? |_ | [ -1 1 |- 1L | L]
9. Qual a sua situacdo marital actual?
Casada O
“Unido de facto” 0
Solteira 0
Vilva O
Separada O
O

Divorciada



1D |

9.1. Se estd casada ou vive em unido de facto,
91.2. Haquantotempo? |_| | meses/anos*

9.1.3. Qual a nacionalidade do seumarido/companheiro?

11 104

(se a nacionalidade da mulher, do companheiro e/ou dos seus pais for portuguesa, passar a pergunta 10)

9.14. Qual(is) a(s) lingua(s) que se fala(m) em casa?

10. Quantos anos de escolaridade formal tem completos? | | |

anos
NS [
11. Qual o maximo grau académico que Idade com que
completou?
Primeiro ciclo do ensino basico (42ano) ]
| ] | anos NS
Segundo ciclo do ensino bésico (62ano) [
| ] | anos NS

Terceiro ciclo do ensino basico (92ano) [
Ensino secundario (12°ano) d | | anos NS [
Bacharelato L] Qual? | | | anos NSO
Licenciatura [J Qual? | | | anos NSO
Mestrado [J Qual? | | | anos NSO
Doutoramento L] Qual? | | | anos NSO
Outro [J Qual? |_| | anos NS [J
1Preencher em mais do que um grau académico caso ndo tenham sido obtidos de forma

12. Qual é a sua profissdao?

13. Qual é a profissdo do seu

Né&o tem marido/companheiro []
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14, Indique qual é a sua condicdo perante o trabalho, bem como a dos seus pais e companheiro.

(Se adoptada recolher informagdo sobre os pais adoptivos)

o
&}

=
Qn

Prépria e Companheiro

Exerce profissao O O
Estudante

Doméstico(a)

Trabalhador(a)-estudante
Desempregado(a)

Procura primeiro emprego

Incapacitado(a) permanente para o trabalho
Frequenta curso de formagé&o profissional
Reformado(a)

N&o se aplica (falecido(a) e/ou sem companheiro)

Nao sabe

OO0 O0o-doOoooOoo-oon
e I I I A Ay I
I ) s Y [ Y Iy Iy I B
OO0 oo oQg4googod

Outra situacdo. Qual?

14.1.  Se esta desempregada, incapacitada permanentemente ou reformada, ha quanto tempo se

encontra nessa situacdo? |__ | | meses/anos* N/S [

15. Indique qual é a sua situa¢do na profissdao, bem como a dos seus pais e companheiro.

(se a propria, os pais ou o companheiro ndo estdo activos, refira-se a(s) sua(s) profissdo(des) anterior(es). Se adoptada recolher

informacdo sobre os pais adoptivos. Doméstica(o) ou Estudante, incluir em “outra situagdo”)

o
QL
=
Qn
@

Propria
Patrdo / Patroa O

Companheiro
U
Trabalhador(a) por conta de outrem

Trabalhador(a)
Trabalhador(a) em empresa familiar ndo remunerado(a)
Trabalhador(a)

N&o se aplica (falecido(a) e/ou sem companheiro)

em empresa familiar remunerado(a)

independente

N&o sabe

N I I By
OO0 oO0oo0o-dogod
0o oo0dg-dod
I I I Iy

Outra situagdo
Qual?

16. Descreva resumidamente as tarefas que desempenha (Se n3o esta activa, refira-se a profissdo

anterior). Nunca esteve activa O
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17. Como se posiciona relativamente ao nivel de autonomia e autoridade no seu trabalho?
(Se ndo esta activa, refira-se aprofissdo anterior) Nunca esteve activa []
Nenhuma Total
_ 1 2 3 4 5 )
Autonomia Autonomia
Nenhuma Total
. 1 2 3 4 5 .
Autoridade Autoridade
18. Durante a gravidez esteve “debaixa”?
Sim [ N3o [ (passar a pergunta 19) N3o estava activa [] (passar a pergunta 19)

18.1.  Se sim, em que trimestre(s), por quanto tempo e qual o

motivo? 12 T sim | | | dias

Nao [
Motivo

22T simO |__| | dias N3o [J
Motivo

32T simO |_| | dias N3o [J
Motivo

Il. O SEuNASCIMENTO

Procure lembrar-se de algumas caracteristicas relacionadas com o seu prdprio nascimento.

19. Nasceu em casa?

Sim ] N3o [ (passar a pergunta 20) N/S [ (passar a pergunta20)

19.1.  Sesim, quem acompanhou a sua mae durante o parto?

Médico Sim [J Néo [ N/STJ
Parteira / Enfermeira Sim [J Néo [ N/STJ
Conhecido Sim [J Néo [ N/STJ
Outro. Quem? Sim [J Néo [ N/S [
20. Quanto pesava quando nasceu? | L | g (Caso ndo saiba o peso exacto, indicar peso aproximado)
<2500g [ 2500-4000g [ >4000g [ N/S [
21. Quantas semanas de gravidez tinha a sua mae quando a senhora nasceu? |_ | |

Semanas Apenas sabe que nasceu:

Antes do tempo (<37 semanas) [l Com o tempo todo (>37 semanas) [ N/S [
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22, Quando nasceu foi internada numa unidade de cuidados especiais/intensivos para além

do tempo habitual de internamento?

Sim [ N3o [ (passar a pergunta 23) N/S [ (passar a pergunta23)

i ?
221. Sesim, onde® N/S [
222.  Porqué? N/S U
23. Foi amamentada pela sua mie? Sim [J N3o [J N/S I
lll. A FAMILIA EM QUE FOICRIADA
Gostaria agora que se lembrasse da época em que tinha doze anos.
24, Quem eram as pessoas com quem vivia quando tinha 12 anos e qual o grau de parentesco?

Pai bioldgico

Mée bioldgica

Irmaos bioldgicos. Quantos?
Irmés bioldgicas. Quantas?
Avo materno

Avo materna

Avo paterno

Avé paterna

Outro. Qual?

Outro. Qual?

Outro. Qual?

Outro. Qual?
Considerar como “outro” pais adoptivos, madastra/padastro, meios-irmdos/irmds ou se vivia num lar, orfanato ou colégio interno

Do00OpoopogoXYog
0 o o ==

241.  Onde vivia?
Casa arrendada
Casa proépria
Casa de familiares
Outra. Qual?
N/S

(I I R I I B
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(Se vivia num orfanato ou num lar, passar a pergunta 26)

25. Gostariamos de fazer algumas perguntas sobre as condi¢gdes de vida na sua casa quando

tinha 12 anos. Dos elementos que lhe vou referir, qual ou quais a sua familia possuia ou

usufruia?
Sim Nao N/S

Automovel O O O
Televisdo O O O
Bicicleta O O O
Empregada(s) para tarefas domésticas O O 0
Passava férias fora de casa (pelo menos uma semana por ano) M O O
Telefone O O U
Maquina de lavar roupa O U U
Suficiente aquecimento em casa quando fazia frio O O O
Era membro de alguma associagao social ou cultural (ex. conjunto musical) O U O
Era membro de um clube desportivo O U O
26. Quando tinha 12 anos, qual era a profissao e a fungdo do seu pai? (se ja ndo trabalhava, ou tinha

falecido, diga a ultima fungdo. Se vivia com o pai adoptivo ou padrasto refira-se a esse)

N/S UJ Né&o conheceu [
27. Quando tinha 12 anos, qual era a profissdo e a fungao do seu mae? (se ja ndo trabalhava, ou tinha

falecido, diga a ultima fungdo. Se vivia com a mae adoptiva ou madrasta refira-se a essa)

N/S O Nao conheceu [

IV. A SUA SITUACAO ACTUAL

28. Onde vive?
Em casa propria
Em casa arrendada por si e/ou companheiro
Em casa dos pais

Em casa dos pais do marido/companheiro

O o0oogoao

Em parte da casa dos pais ou pais do companheiro

Outra situacdo. Qual? O
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29. Quantas salas e quartos (incluindo escritério) tem a sua casa? |__| |

30. Quais e quantas pessoas vivem consigo? Se tém 18 anos ou menos de idade, quais as suas idades?
Sim Nao N° Idade (anos)
Marido / Companheiro O O 1
Seus pais a 0O ||
Pais do marido / companheiro O O |1
Filho(s) biologico(s) g 0O |l R
Filho(s) adoptivo(s) o O Il I N s o T
Enteado(s) a 0O || T Y e
Sobrinho(s) a 0O || 1 I
Irm&o(s) o d || N I T
Outros familiares o O |1 S i I Y O 0 O
Amigos U O | Y Y I I I I O
Outros o d || (N I I T
31. Tem animais de estimag¢doem casa? Sim [J N3o [ (passar a pergunta32)
31.1.  Sesim, quais e quantos?
Gatos |||
Caes 1 |
Coelhos 1 |
Roedores (ratos, hamsters, etc.) ]
Passaros. Quais?
41. | |
Outros.
|| |
32. Vou agora fazer-lhe uma pergunta sobre um assunto que muita gente acha pouco simpatico

mas que é um dado Util para prever a saude. Se me quiser responder, gostaria que situasse
num dos seguintes intervalos o rendimento mensal total (incluindo vencimentos e outras

fontes de rendimento) de todas pessoas que vivem na sua casa:

<5008 O 1501 -2000 S O >3000 S O
500-1000Ss O 2001-2500S O N/S O
1001-15008 [ 2501 -3000 S O Prefere nao dizer O

32.1.  Qual é o membro do agregado que mais contribui para o rendimento mensal?

N/S O
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V. ANTECEDENTES PATOLOGICOS

Seguidamente, vou fazer-lhe algumas perguntas relativamente a salde dos seus familiares mais proximos.

33. OseuPalbiolégico sofre ou alguma vez sofreu de alguma das seguintes doencgas? Se
sim, com que idade lhe foi/foram diagnosticada(s)? (se ndosouberaidade exacta, recorraa umdos
intervalos apresentados)

N3o conheceu [ (passar a pergunta34)

Sim  Nao NIS Idade de diagnéstico(anos)
Diabetes (com insulinoterapia) O O 0 |l]anos<20[] 20-40 [ >4000 NSO
Diabetes (sem insulinoterapia) O O O |ljanos<20(d 20-40 L] >4001 N/SOJ
AVC O O O |lJanos<b6501 55-65[1 >650C1 N/STI
Enfarte O O O |l]anos<85C1 55-65[1 >650C1 N/STI
Asma | O 0 [llanos<10C1 10200 >2000 N/SOJ
Cancro. Qual(is)? | 1| anos
U L O <300 304901 5064 L1 >6501 NSO

(Se o pai ainda for vivo, passar a pergunta 35)

34. Se o paijafaleceu,

341. Emque ano e com queidade faleceu? |_| | | | (ano) | _1 1 |]anos N/S [

34.2. Qual a causa damorte?

N/S O
35. AsuaMAE biolégica sofre ou alguma vez sofreu de alguma das seguintes doengas? Se
sim, com que idade lhe foi/foram diagnosticada(s)? (se ndo souberaidade exacta, recorra a um dos
intervalos apresentados)
N3o conheceu L] (passar a pergunta 36)
Sim Nao NIS Idade (anos)
Diabetes (com insulinoterapia) O O 0 |l]anos<20] 20-40 00 >4000 NSO
Diabetes (sem insulinoterapia) O O 0 |l]anos<20] 20-40 00 >4000 NSO
AVC O [ O |llanos<6501 55-6501 >6501 N/S[I
Enfarte O O O |llanos<650] 55-651 >6501 N/S[I
Asma O O O |llanos<100d 10200 >2000 N/SOJ
Cancro. Qual(is)? |1 |anos
U O 0 <30 00 304907 50-64 01 >6501 NSO
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(Se a mae ainda for viva, passar a pergunta 37)

36. Se amaie jafaleceu,
36.1. Emque anoe com queidadefaleceu? | _| | | | (ano) | | anos N/S [
36.2. Qual a causa damorte?
N/S [
37. Quantos IRMAOS EIOU IRMAS tem ou teve?
Irmaos Irmas
Irm&os bioldgicos | | NSO | | NS
Meios-irmaos | | NSO | | NSO
(Se nunca teve ou ndo sabe que teve irmas(o) bioldgicas(o) ou meias(os)-irmds(os), passar a pergunta 40)
38. Osseus IRMAOS bioldgicos e/ou meios-irmdos:  Nunca teve irmdos/meios-irmdos L] (passar a pergunta 39)
38.1. Sofrem ou alguma vez sofreram de alguma das seguintes doencgas?
Se sim, quantos?
Sim Nao N/S Irmaos Meios-irmaos
Diabetes (com insulinoterapia) 0 O O | | | |
Diabetes (sem insulinoterapia) 0 O O | | | |
AVC 0 O O Ll Ll
Enfarte O 0 O |1 |1
Asma O 0 O |1 |1
Cancro. Qual(is)? 0 0 O || ||
38.2. Setiveram alguma destas doencas qual(is) a(s) sua(s) idade(s) quando foram

diagnosticadas (registar a idade mais nova no caso de varios irmaos)? (se ndosouber aidade exacta,

recorraa um dos intervalos apresentados)

Diabetes (com insulinoterapia)
Diabetes (sem insulinoterapia)
AVC

Enfarte

Asma

Cancro de

Cancro de

Idade de diagnéstico (anos)

|1]anos<20 [J 20-40 L] >400] N/SUJ
|1]anos<20 [J 20-40 L] >400] N/SUJ
|1|anos <55 ] 55-65[] >650] N/SUJ
|1|anos <55 [1 55-65 1 >650C1 N/S[J
|llanos<10 ] 10-20 0 >2001 NSO
|1|anos <30 [ 30-49 L1 50-64 L1 >650L1 N/SOJ
|1|anos <30 [ 30-49 L1 50-64 L1 >650L1 N/SOJ
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38.3.  Algum dos seus irm3os ja faleceu? Sim [ N&o [ (passarapergunta39) N/S [ (passarapergunta39)

38.3.1. Se faleceu/faleceram, qual a idade e a causa?

Idade: |__| |anos N/S [J Causa: N/S [
Idade: |__| |anos N/S [] Causa: N/S U]
Idade: |__| |anos N/S [] Causa: N/S U]
Idade: |__| |anos N/S [] Causa: N/S U]
Idade: |__| |anos N/S [] Causa: N/S ]

39. As suas IRMAS biolégicas e/ou meias-irmas: Nunca teve nenhuma irma/meia-irma [ (passar a pergunta 40)

39.1. Sofrem ou alguma vez sofreram de alguma das seguintes doencgas?

Se sim, quantas?

Sim Néo N/S Irmas Meias-irmas
Diabetes (com insulinoterapia) O N O ] 1 |
Diabetes (sem insulinoterapia) O O O | [ |
AVC 0 N O || |1l
Enfarte O O O 1 L
Asma O O O 1 L
Cancro. Qual(is)? O O O |1 L

39.2. Setiveramalguma destas doencas qual(is) a(s) sua(s) idade(s) quando foram
diagnosticadas (registar a idade mais nova no caso de varias irmas)? (se ndosouberaidade exacta,

recorraa um dosintervalos apresentados)

Idade de diagnoéstico (anos)

Diabetes (com insulinoterapia) |l]anos<20 [J 20-40 ] >400] N/SUJ
Diabetes (sem insulinoterapia) |llanos<20 [1 204001 >4000 NSO
AVC |llanos <65 [1 55651 >6501 N/SOJ
Enfarte |1|anos <55 [1 55-65 L1 >6501 N/S[I
Asma |llanos<10 ] 10-20 0 >2000 N/SOI
Cancro de |1|anos <30 [ 30-49 L1 50-64 L0 >6501 N/SUJ
Cancro de |1|anos <30 [ 30-49 L1 50-64 L1 >6501 N/SUJ
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39.3.  Alguma das suas irma3s ja faleceu? Sim [J N3o [ (passar a pergunta 40) N/S [ (passar a pergunta 40)

39.3.1. Sefaleceu/faleceram, qual a idade e causa?

Idade: |__| |anos N/S [J Causa: N/S [
Idade: |__| |anos N/S [J Causa: N/S [
Idade: |__| |anos N/S [J Causa: N/S [
Idade: |__| |anos N/S [J Causa: N/S [
Idade: |__| |anos N/S [] Causa: N/S ]

AGORA EM RELAGCAO ASSl...

40. Antes de engravidar, alguma vez um médico lhe diagnosticou uma doenga que a obrigue ou
tenha obrigado a tratamento continuado? (Antes de assinalar N3o, devem ser consideradas todas as doencas
indicadas, bem como quaisquer outras que sejam relevantes) Sim L1 N&o [ (passar a pergunta 41)

40.1.  Sesim, qual(is) e quando é que lhe foi(ram) diagnosticada(s)?

Idade de Diagnéstico

Depresséo O |_| |anos
Epilepsia O |_| |anos
Dislipidemia (ex.colesterol elevado) O |_| |anos
Diabetes (né@o gestacional)  Insulinoterapia  Sim [J Nao OJ O |1]anos
Hipertensao (néo gestacional) O |1]anos
Alergias. Qual(is)? O |_| |anos
Rinite O |_| |anos
Asma O |_| |anos
Bronquite crénica O |_| |anos
Doenga do coragao. Qual(is)?
Doenca dos rins. Qual(is)? g :i : :::
Cancro. Qual(is)? ] |_|_|anos

Tratamento envolveu:

- Cirurgia. Qual? n

- Radioterapia [

- Quimioterapia [
Perturbagdes da visdo. Qual(is)? 0 | _|_|anos
Problemas de audigao. Qual(is)? O | | _|anos
Outro. Qual? O | 1 |anos
Outro. Qual? O | 1 |anos
Outro. Qual? O | 1 |anos
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VI. HISTORIA GINECOLOGICA E OBSTETRICA

41.  Que idade tinha quando teve o seu primeiro periodo menstrual? |

1 | anos N/S [ Nunca teve [ (passar a pergunta 43)

42.  Nos ultimos seis meses antes de engravidar os seus periodos eram regulares, isto é, 1 vez

por més, dentro de mais ou menos 5 dias? Sim [ N3o I

43. Com que idade teve relacdes sexuais pela primeira vez? |__ | | anos N/S [

44.  Alguma vez utilizou algum tipo de contraceptivo hormonal (ex: pilula, anel vaginal,

adesivo, implante)? Sim [ N&o [ (passar a pergunta 45)

441. Quais e com que idade iniciou e terminou a utilizagdo?
Uso continuo (excluindo

Tipo de contraceptivo Nome comercial Idade de inicio Idade de gravidez(es))

fim

Oral (pilula) N/S |L|anos N/S [J | L] anos N/S [ Sim 1 Nao L1 N/S [

Anel vaginal N/S O || anos N/S [] | L] anos N/S [ Sim [0 Nao J N/S

Sistema transdérmico (adesivo) |1 |anos N/S [ | L] anos N/S [ Sim [0 Nao 1 N/S [
N/S [ Implante |L|anos N/S [J |L|anos N/S [J Sim [ Nao (1 N/S
N/S [

442. Quando tomou/utilizou pela Ultima vez umcontraceptivo hormonal? [ - -

L | N/S O

45.  Alguma vez fez contracepcio de emergéncia? Sim [J N&o [ (passar a pergunta46)

451. Sesim,

451.1. Quantas vezes? | | | vezes

451.2. Quando o fezpela dltimavez? | _| |-]_| [-1_1 | |

Se ndo sabe a data, fezentreos| | |eos| | |anos N/S I

46. Jaalguma vez fez o “teste de papanicolau”?

Sim [ N&o [ (passar a pergunta 47) N/S [0 (passar a pergunta47)
46.1. Sesim,
46.1.1. Com que idade fez pela 12 vez? |_| | anos N/S [
46.1.2. Fazregularmente?
Sim U De quanto em quanto tempo? || | anos
N&o U Quantas vezes fez mais? | | | vezes

46.1.3. Quando fez pela dltima vez? | _| I I e | [ |

Se ndo sabe a data, fezentreos| | |eos| | |anos N/S O
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47. Qual a data do 12 dia da sua ultima menstruacdo? | | |-|_ L |-1_1 |

[ IN/SOH

N3o teve enstruagdo [

48. Quantasvezes esteve gravida (incluindo a actual gravidez)? | | |

(se for a 12 gestacgdo passar a pergunta 50)

48.1. Quantas foram do pai deste bebé? | | |

49. Emrelagdo a(s) gravidez(es) anterior(es):

Gravidezes anteriores

13

23

36

43

58

Resultado obstétrico ()

Obs. @

Data do fim da gravidez

N.° fetos (a0 nascimento) (n%NS)

|dade gestacional (sem,d / NS))

Sexo (MIFINS)

Peso ao nascer (g)

Malf. Congénitas (a) (S/N)

Tipo de parto (E, F, V,C)®

DPPNI (SIN)

Placenta prévia (S/N)

Diabetes gestacional (S/N)

Aleitamento materno (S/N)

Se S, durante quanto tempo? (meses/anos)

a) em exclusivo

b) suplementado

(1) Resultado obstétrico: NV - nado-vivo, FM - feto morto > 22 sem, AE - abortamento espontaneo, Al - abortamento induzido,

IMG

- interrupcdo médica da gravidez, GE - gravidez ectdpica, DT - doenca do trofoblasto

(2)Qbs.: Registar, caso tenha ocorrido, MN — morte neonatal (<28d), MPN —morte pds-neonatal (28d-1ano), Mx — morte aos x

anos.

@) Tipo de parto: E — eutdcico, F —férceps, V — ventosa, C — cesariana

(a)

50. Alguma vez esteve a tentar engravidar durante mais de um ano sem conseguir?

Sim [

50.1. Sesim, quanto tempo? | | | (meses/anos)

N3o [ (passar a pergunta51)

51. Alguma vez consultou um médico por ndo conseguir engravidar?

Nao O] (passar a pergunta52)
Sim, em gravidezes anteriores O
Sim, nesta gravidez [
Sim, nesta gravidez e em anteriores [
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51.1. Disseram-lhe qual a razdo para n3o estar a conseguir engravidar?

Sim [ N3o [ (passar a pergunta51.2.)

51.1.1. Que razdo(des) Ihe apresentaram?

RELACIONADAS CONSIGO

Disturbios hormonais que afectam a ovulagéo

Obstrugéo das trompas

Endometriose

Muco cervical que impede a passagem de espermatozoides
Outra. Qual?

RELACIONADAS COM O SEU PARCEIRO

O oo

Diminuicdo do numero de espermatozoides
Pouca mobilidade dos espermatozoides

Espermatozdides anormais

(I I B

Auséncia da produgao de espermatozoides
Outra. Qual? O

51.2. Fez algum tipo de medicac¢do?Sim [] N3o [ (passar a pergunta’52)

51.21. Nome(s): N/S ]

52.  Esta gravidez foi planeada? Sim [ N3o [ (passar a pergunta’52.3)

52.1. Sesim, por quem?

Pela prépria ]
Pelo pai Ol
Decisdo conjunta dos progenitores Ol

52.2. Sesim, quanto tempo esteve a tentar engravidar?

Menos de 6 meses [
6-12 meses [
1-2 anos [
Mais de 2 anos [

52.3. Se ndo, de que forma encarou esta gravidez?
Foi imediatamente aceite
No inicio existiram sentimentos contraditorios, mas entretanto foi aceite

Persistiram sentimentos contraditorios durante a gravidez

(I

Pensou em abortar
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53.

53.1.

53.2.
53.3.
53.4.

53.5.

Esta gravidez ocorreu espontaneamente? Sim [ (passara pergunta 54)

Se n3o, como ocorreu?

Por inducdo da ovulacao

Por inseminagao artificial homologa
Por inseminagao artificial heter6loga
Por fertilizagao in vitro

Por injeccao intracitoplasmatica de espermatozdide

Recorreu a ovdcito de dadora? Sim

Recorreu a espermatozoide de dador? Sim [

O (passar a pergunta 54)

O

O
O
O

N3o [
N3o []

Se realizou fertilizagdo in vitro ou injecgdo intracitoplasmatica de espermatozéide, quantos

embriGes foram transferidos? | | | embriGes

Qual a data da ultima transferéncia de embrides? |
L]

VIl. PERCEPCAO DE BEM-ESTAR

54. Em geral, antes da gravidez, diria que a sua saude era:
Optima O Muito boa [J Boa OJ
55.

Muito melhor ]

Razoavel [

Fraca [J

Comparando com a sua saude antes de engravidar, como descreve o seu estado de saude

durante a gravidez?

Com algumas melhoras [

Um pouco pior [ Muito pior Ul

56.

Aproximadamente igual []

N/S

Durante a gravidez passou por algum dos seguintes acontecimentos? Se sim, em que trimestre(s)?

Mudanga de casa
Agravamento da situagao financeira
Roubo ou assalto

Desemprego proprio

Desemprego do companheiro ou de outro membro da familia de quem dependa

Doenga grave de um filho
Doenga grave do companheiro ou outro membro da familia
Falecimento de um filho

Falecimento do companheiro

Falecimento de outra pessoa proxima. Quem?

Sim

O

Divércio ou rompimento da relagédo com o companheiro
Acidente de automével
Outro acontecimento perturbante. Qual?

0o ocododooodgod

=
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o
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57. Violéncia na gravidez

Como sabe, entre pessoas sdo habituais situacGes de desacordo e até discussGes. As pessoas utilizam diferentes
formas para resolver os seus problemas. Por isso vou fazer-lhe um conjunto de perguntas relativas a agressividade, as

quais gostaria que respondesse de forma sincera. Lembro-lhe que todas as respostas sao confidenciais.

57.1. Algumavezfoiagredida fisica ou emocionalmente pelo seu marido/companheiro ou

alguém importante parasi? Sim ] N3o [J

57.2. No ultimo ano alguém lhe bateu, a esbofeteou, a pontapeou, ou de outra forma a agrediu
fisicamente?

Sim [ Néo [
57.2.1. Sesim, quem?
Marido L] Companheiro [ Ex-marido L]
Outros familiares [ Namorado L Estranho L

57.2.2. Numero de vezes

57.3. Desde que estd gravida alguém lhe bateu, a esbofeteou, a pontapeou ou de outra forma

a agrediu fisicamente? Sim [J N&o [ (passar a pergunta 57.4)

57.3.1. Sesim, quem?
Marido Ll Companheiro [ Ex-marido Ul
Outros familiares [ Namorado L Estranho L
57.3.2. Numerodevezes

57.3.3. Indique o local do corpo onde foi agredida durante a gravidez:

57.3.4. Diga qual o incidente mais grave ocorrido durante a gravidez, de acordo com a escala
seguinte: 1- Ameacas de agressao, incluindo uso de armas;
2- Bofetadas, empurrdes, sem lesdes e/ou dor duradoura;
3- Socos, pontapés, marcas, cortes e/ou dor continuada;
4- Espancamento, contusdes severas, queimaduras, 0ssos partidos;
5- LesOes da cabega, internas e/ou permanentes;

6- Uso de arma, ferimento por arma.
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57.4. Durante o ultimo ano alguém a forgou a ter relagdes sexuais contra a sua vontade?
Sim [ N&o [ (passar & pergunta 58)

57.4.1. Se sim, quem?
Marido ] Companheiro [ Ex-marido O
Outros familiares [ Namorado O Estranho O

57.4.2. NUmero de vezes

VIIl. HABITOS TABAGICOS

58. Fuma ou alguma vez fumou regularmente (mais de um cigarro por dia)?

Sim [J N3o [ (passar a pergunta59)

58.1. Com que idade comegou a fumar? |__| | anos N/S [

58.2. Em que periodo da sua vida fumou o maior nimero de cigarros? Quantos?

Entreos |_| | e |_| | anos N° cigarros/dia: | | | cigarros

58.3. Se é ex-fumadora, com que idade parou de fumar? | | anos N/S [J N3o se aplica [

58.4. Nos seguintes periodos, quantos cigarros fumavaregularmente?

Nos ultimos 3 meses antes de engravidar | | dia/semana/més

1°Trimestre | | dia/semana/més
2°Trimestre | | dia/semana/més
3°Trimestre | | dia/semana/més

58.5. Se deixou de fumar durante a gravidez, com quantas semanas parou? | |

Semanas N/S [ N3o se aplica []

59. Dentro de casa, quanto tempo estava em contacto com pessoas a fumar?

3 Meses antes de engravidar 1°T  2°T 3°T
Nunca [ ] ] U
Esporadicamente [ Ol Ol O
Diariamente, menos de 1 hora O ] ] O
Diariamente, 1 a 3 horas O O O O
Diariamente, 3 ou mais horas O ] ] O



e 0
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60. Nos seus locais de lazer (restaurantes, cafés, etc), quanto tempo estava em contacto com

pessoas a fumar?

3 Meses antes de engravidar 1°T  2°T 3T
Nunca O ] ] ]
Esporadicamente ] ] O O
Diariamente, menos de 1 hora O O O O
Diariamente, 1 a 3 horas O O O O
Diariamente, 3 ou mais horas O O ] O

(se ndo trabalhou desde os ultimos trés meses antes de engravidar, passar a pergunta 62)

61. Nolocalde trabalho, no espaco fisico em que trabalhava, quanto tempo estava em contacto

com pessoas a fumar?

3 Meses antes de engravidar 1°T  2°T 3T
Nunca U] L] L] O
Esporadicamente L] L] L] O
Diariamente, menos de 1 hora O ] ] O
Diariamente, 1 a 3 horas O L] L] O
Diariamente, 3 ou mais horas ] ] ] O
Né&o se aplica L] Ll L] l

IX. HABITOS ALCOOLICOS

62. Bebe oualguma vez bebeu bebidas alcodlicas mesmo que apenas ocasionalmente?

Sim [ N3o [ (passar & pergunta63)
62.1. Com que idade comecou a beber? | | | anos N/S [
62.2. Se é ex-bebedora, com que idade parou de beber? | | anos N/S [J N3o se aplica [
62.3. Nos seguintes periodos, com que frequéncia é que bebia e quais as doses ingeridas?
3mases angy D 1°1 D 2T D 3T D
engravidar
g Ll Ll L
Vinho (125mi) |L|
dia/sem/més* dia/sem/més dia/sem/més dia/sem/més
_ | L] | L |L| |L|
Cerveja (330ml) dia/sem/més* dia/sem/més dia/sem/més dia/sem/més
|L| | L || | LI —
Bebidas dia/sem/més* dia/sem/més dia/sem/més dia/sem/més
brancas (40mi) | L] | L || || _

Bebidas

espirituosas
(40mi)

Na coluna da dose (D) colocar P-pequeno, l-igual ou G-grande, consoante a dose ingerida foi menor, igual ou maior do
que a porg¢do apresentada.

62.4.Nos 3 meses antes de engravidar ou durante a gravidez, alguma vez ingeriu mais de 6 copos num
dia? || | vezes
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X. CONSUMO DE DROGAS

63. Consome ou alguma vez consumiu drogas? Sim N3o [ (passar a pergunta64)
63.1. Com que idade comegou a consumir drogas? | | anos N/S O

63.2. Em que periodo da sua vida consumiu maior quantidade de drogas? Quais e que quantidade?

Entreos |_| | eos|_| |anos
Heroina |__| | dia/lsem/més
Cocaina |_| | dia/lsem/més
Cannabis |__| | dia/lsem/més
Outra. Qual? |_| | dia/sem/més
63.3. Seja ndao consome, com que idade parou? |__| | anos N/S [ N3o se aplica [J

63.4. Nos seguintes periodos, quais as drogas e com que frequéncia é que consumia?

3 meses antes de engravidar 1°T 2°T 3eT

Heroina | | | dia/sem/més* | | dia/sem/més* | | dia/sem/més*
| | | dia/sem/més*

Cocaina | | | dia/sem/més* | | dia/sem/més* | | dia/sem/més*
|__1 | dia/sem/més*

Cannabis |__1 | dia/sem/més* |1 | dia/sem/més* | | dia/sem/més*
|__1 | dia/sem/més*

Outra. Qual? |__1 | dia/sem/més* | | dia/sem/més* | | dia/sem/més*

|__| | dia/sem/més*

XI. HABITOS ALIMENTARES

64. Pense na sua dieta habitual no Gltimo ano antes de engravidar. Modificou os seus habitos
alimentares com a gravidez? (antes de se assinalar N3o, deve-se considerar um por um todos os alimentos
indicados na lista, bem como outros que sejam relevantes)Sim [J N&o [ (passar a pergunta 65)

64.1. Que modificagcbes fez e quem a aconselhou a fazé-las?

Sim Nao Aconselhamento

M E IP O
Aumentou a ingestao de agua O Ul o o o O
Aumentou a ingestao de leite e lacticinios O o o o o 0O
Aumentou a ingestao de hortofruticolas O o o o o 0O
Aumentou o nimero de refeicdes diarias O O 0 o 0O 0O
Aumentou a ingestéao globalmente, sem favorecer um grupo particular de alimentos O O O O O 0O
Reduziu a sua ingest&o, de forma global O o o o o 0O
Introduziu alimento(s). Qual? O o o o o 0O
Rejeitou alimento(s). Qual? O ]
Outra(s). Qual(is)? u ] O O 0O 0O

M — Médico; E — Enfermeiro; IP — Iniciativa Propria; O — Outro



[
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65. Durante a gravidez quantas refeigdes fazia diariamente?

66. Antes e durante a gravidez, em que quantidade e com que frequéncia ingeria as seguintes bebidas?

3 meses antes de engravidar

1°T

2°T

1 101

| | refeicdes

3T

Café |L| chavenas/dia/sem |l | chévenas/dia/sem |L| chévenas/dia/sem |L| chavenas/dia/sem
Descafeinado || | chavenas/dia/sem |l | chévenas/dia/sem |L| chévenas/dia/sem |L| chavenas/dia/sem
Cha verde |L| chavenas/dia/sem |L| chavenas/dia/sem |L| chavenas/dia/sem |.L| chavenas/dia/sem
Cha preto |L| chavenas/dia/sem |L| chévenas/dia/sem |L| chavenas/dia/sem |_L| chavenas/dia/sem
Colas |L| copos/dia/sem |L| copos/dia/sem |L| copos/dia/sem || copos/dia/sem

XIl. CUIDADOS PRE-NATAIS

67. Qualonome do seu médico assistente (de familia)? N3o tem [

67.1. Em que instituicdo trabalha o seu médico?

68. Em que local(ais) realizou as consultas durante a gravidez? (indicar nome da instituigio ou médico)

Centro de saude Qual? N
Hospital. Qual? [

Médico/clinica particular. Qual? O

69. Quantas semanas de gravidez tinha quando foi a primeira consulta pré-natal, isto é,
especificamente para saber se estava gravida ou por estar gravida?

| | | semanas N/S

O (passar a pergunta71)

(se 12 consulta até as 12 semanas, passar a pergunta 71)

70. Porque motivo foi a 12 consulta com mais de 12 semanas de gravidez?

N&o saber que estava gravida [
Achar que néo era necessario Ol
N&o ter marcagao de consulta mais cedo Ol
Outro O
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71. Quantas consultas efectuou especificamente por estar gravida? | | | consultas (sen3o
souber o n2exacto recorrer a escala apresentada).
Menos de 3 consultas [
3 a6 consultas O
7 a9 consultas O
O

Mais de 10 consultas

72. Que exames realizou durante agravidez?

Sim Nao N/S N° 1°T 2°T 3T
Ecografia (data 12 |_| |-|_| |- ) O O O 1.1.0 O O
Radiografia (a) 0 0 0
Amniocentese O O O O ] 0
Biopsia das Vilosidades Coridnicas 0 0 0 0 0 0
Analises Sangue O O O 0 0 0
Rastreio Bioquimico O O n 0 O 0
Rastreio Streptococcus Grupo B 0 0 O [ [ ]
Outro. Qual?
0 0 0 L] L] U
Ll L] L]
(@) Qual arazédo?
73. Antes e durante a gravidez fez algum teste de despiste de HIV?
Sim [ N3o [ (passar a pergunta 74) N/S [ (passar a pergunta74)
73.1. Se sim, quantas vezes realizou o teste antes de engravidar?
| | vezes Nao se aplica [ N/S [
73.2. Se sim, quantas vezes realizou durante a gravidez e em que trimestres?:
|L| vezes Né&o se aplica [] N/S [
Trimestres: 1° T [ 2°T O 3T N/S [
74.  Durante a gravidez teve algum tipo de complicagdo? Sim [ N&o [ (passar a pergunta 75)
74.1. Quattis)?
75. Esteve internada durante esta gravidez? Se sim, quantas vezes?
Sim [ |_| | vezes Ndo [ (passar a pergunta 76)
75.1. Por que motivo(s)?
75.2. Em quelocal(is)?
75.3. Durante quanto tempo? |__| | dias/semanas/meses | | |

dias/semanas/meses| | | dias/semanas/meses



12.1D |

75.4. Qual o tipo de tratamento(s) recebido? N/S [

76. Realizou algum tratamento ou intervencg3o cirtrgica com anestesia durante a gravidez?

Sim [ N3o [ (passar a pergunta77)

76.1. Em que trimestres? 12T 20T [ 39T ]

76.2. Por que motivo(s)?
76.3. Qual o tipo de anestesia? Local [ Geral [ N/S ]

77. Qual o seu grau de satisfagdo em relacdo ao acompanhamento médico que teve durante a
gravidez?

(considere os diferentes locais onde teve consultas)

Muito

insatisfeita

1 2 3 4 5 Muito satisfeita

Nome do Local:

77.1. Se ficou insatisfeita (pontuac&o inferior a 3) foi por:

Mau funcionamento da instituicdo

Poucas consultas

Falta de equipamento médico

Muito tempo de espera pela consulta(sala espera)
Consulta curta para esclarecer dividas

Médico diferente em cada consulta

O o o oo oo

Outra

78.  Durante o mesmo periodo realizou consultas de outra especialidade? Sim [ N3o [ (passara
pergunta 79)

78.1. Qual(is)?

78.2. Quantas? | __ | | consultas (se ndo souber o n2 exacto recorrer a escalaapresentada)
Menos de 3 consultas ~ [J
3 a 6 consultas UJ
7 a9 consultas UJ
Mais de 10 consultas UJ
79. Ja extraiu algum dente (excepto os dentes do siso saudaveis)?

Sim [ N3o [ (passar a pergunta 80) N/S [ (passar a pergunta80)

79.1. Qual(is) o(s) motivo(s) da(s) extraccao(des)?

Por problemas gengivais ou céries [

Outros problemas. Quais? O
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79.2. Quando extraiu o(s) dente(s)?

Sim Nao
Antes de engravidar O O
Durante uma anterior gravidez O O
Durante esta gravidez O O
No intervalo das gravidezes O O
79.3. Quantos dentes ja extraiu? | | | dentes
80. Durante a gravidez teve dor de dentes? Sim ] Nio [

81. Algumavez, durante a gravidez, deixou de comer um alimento sélido por ter dificuldade em
mastigar? Se sim, durante quanto tempo?

Sim [ |_] | | horas/dias N3o [J N/S [

82. Durante a gravidez realizou algum extracgdo ou tratamento dentarios que envolvessem o uso
de raios X ou anestesia? Sim [ N3o [ (passar a pergunta 83)

82.1. Sesim, em que trimestres? 19T [] 29T [ 3eT []

83. Nos ultimos trés meses antes de engravidar tomou algum suplemento de vitaminas, de

minerais ou de acido félico? Sim [ N3o [ (passar a pergunta 84)

83.1. Se sim, qual(is)? Quantas vezes tomava por dia, qual a dura¢do do tratamento e quem lhe indicou

o(s) medicamentos? Parou de tomar antes ou durante a gravidez?

Parou de Indicagao
tomar:
Nome Comercial N° tomas/dia :

Duragéo ) Durante a gravidez
Antes de engravidar MIFlo

Sim Nao
___dias/sem/més __dias/sem/més antes Oas_S O Oo|o|gd
_dias/sem/més __dias/sem/més antes Oas_S O o|o|g

M — Médico F — Farmacéutico O - Outro
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84. Nos ultimos trés meses antes de engravidar tomou algum outro tipo de medicamento

(terapia crdnica, anticoncepcionais, antibioticos, medicamentos para dormir,
antidepressivos, produtos naturais, etc.)?

Sim [ N3o [ (passar a pergunta85)

84.1. Se sim, qual(is)? Qual o motivo da administracdo, quantas vezes tomava por dia e qual a frequéncia

da utilizagdo? Parou de tomar antes ou durante a gravidez?

Nome Comercial Parou de tomar?
e Dosagem Motivo N° Ritmo da toma Antes de Durante a gravidez
tomas/dia engravidar Sim Nio

O EpiSédiCO, em SOS dias/sem/més
O De forma descontinuada, mas frequente |~ 0 as S O
O Continuo (diariamente) antes
O Episodico __dias/sem/més i
O De forma descontinuada, mas frequente [ as S O
O Continuo (diariamente) antes
O Episddico, em SOS __dias/sem/més
O De forma descontinuada, mas frequente U as S 0
O Continuo (diariamente) antes
O Episddico, em SOS __dias/sem/més
O De forma descontinuada, mas frequente [ as S Il
O Continuo (diariamente) antes
O EpiSédiCO, em SOS L dias/sem/més
O De forma descontinuada, mas frequente [ as S O
O Continuo (diariamente) antes

85. Durante a gravidez tomou algum medicamento (terapia crénica, acido félico, vitaminas,

analgésicos, antibidticos, medicamentos para dormir, produtos naturais, etc.)?

Sim [ N3o [ (passar & pergunta 86)

85.1. Se sim, qual(is)? Qual o motivo da administracdo, quantas vezes tomava por dia e a que semanas de
gestacdo iniciou e finalizou o tratamento? Qual a frequéncia de utilizacdo e quem lhe indicou o(s)

medicamento(s)?

Nome Comercial Inicio N°

. Indicagao
e Motivo

Ritmo de

tomas/dia Fim
(S) toma M| F | O
Dosagem

[ Episédico, em SOS
[ De forma descontinuada, mas frequente
[JContinuo (diariamente)

[ Episédico, em SOS
[ De forma descontinuada, mas frequente
[JContinuo (diariamente)

[ Episédico, em SOS
[ De forma descontinuada, mas frequente
T OContinuo (diariamente) gy oo

[ Episodico, em SOS
[J De forma descontinuada, mas frequente
T OContinuo (diariamente) gy oo

[ Episodico, em SOS
[J De forma descontinuada, mas frequente
T OContinuo (diariamente) gy oo
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U Episadico, em SOS
0 S D | UDeforma descontinuada, mas frequente
T OContinuo (diariamente)

U Episddico, em SOS
0 S D | U Deforma descontinuada, mas frequente
o OContinuo (diariamente)

U Episadico, em SOS
0 S D | U Deforma descontinuada, mas frequente
o OContinuo (diariamente)

U Episaddico, em SOS
0 S D | U Deforma descontinuada, mas frequente
o OContinuo (diariamente)

M — Médico F — Farmacéutico O — Outro

86.

86.1.
86.2.
86.3.
86.4.

86.4.1.

Frequentou aulas de preparagao para oparto?

Sim ] N3o [ (passar a pergunta87)
Desde quando? | | | semanasde gestacdo N/S [
Onde?
Quantas sessdes efectuou? | | | sessdes N/S [
Assistia sozinha as aulas? Sim [ N&o [ (passar a pergunta 86.4.2)

Se sim, porqué?

86.4.2. Se ndo, quem assistia consigo?

Companheiro 1
Mae [
Irma [
Outro. Quem? O

XIll. PARTO

87.

88.

Qual a datado parto? |__| [ -1 L-1_1 |

Foi acompanhada no parto? Sim O N&o [ (passar & pergunta 89)

88.1. Se sim, por quem?

89.
89.1.

Marido/ Companheiro O
Mae / Pai 0
Amiga /amigo W
Outro [
Qual o tipo de parto? Vaginal [ (passar a pergunta 90) Cesariana O

Se fez cesariana, estava programada? Sim N3o [
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90. Neste momento continua a tomar algum dos medicamentos que tomou durante a gravidez?

Sim [ N3o [ (passar a pergunta91)

90.1. Qual(is)?

91. Qual o seu grau de satisfacio em relagdo ao acompanhamento prestado por todos os
profissionais de satde durante o parto?

Muito

insatisfeita

1 2 3 4 5 Muito satisfeita

XIV. ANTROPOMETRIA

92. Qual o seu peso habitual nos ultimos dois anos antes de engravidar? |__| L1,]|ke

se n3o sabe o peso exacto, situa-se entre que intervalos? |__| L, lel_l | |,|__|Keg N/S
L]
93. Qual o seu peso aos 20 anos? | L L |,]l.1|ke N3o se aplica [ N/S [

94. Qualoseu peso noinicio da gravidez? [ Ll, || ke

(se ndo souber exactamente, registar aquele que tinha na primeira consulta)
94.1. Peso na 12 consulta [ L1 1,1_ ke N/S ]
95. Qual o seu peso no final da gravidez? | |, ]._1|ke N/S ]

96. Das figuras apresentadas, com qual se identifica/va mais?

96.1. Antes dos 20 anos | |

96.2. Quando tinha entre 20-30 anos | | Nao se aplica [J
96.3. Quando tinha entre 30-40 anos | | Nao se aplica [
96.4. Depois dos 40 anos | | Nao se aplica [

96.5. Actualmente | |

96.6. Actualmente com qual das figuras gostava de se parecer? | |
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PARA TERMINAR GOSTAVA DE A MEDIR E PESAR ID inquiridor | | |

97.  Estatura: [_LLIl,]lcm

(se ndo for possivel realizar a medigdo, considerar a altura registada no Bilhete de Identidade - Bl)

97.1. Estatura(2208BI): |_| [],]|cm

98. Peso actual: [ L1 [,1_1Kg Hora da medi¢do: |__| [H |
99. Perimetro cefalic [ 1 1|,[.]cm
OBSERVAGOES

MIN
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XV. INFORMAGOES DO PROCESSO CLiNICO
100. Idade gestacional: | | |s| | | D s/1 ]
101. Nados vivos: |_| S/
102. Nados mortos: | _| S/
102.1. |_|_| Semanas de gestacdo s/1 ]
102.2. Desconhecida S/l
103. Mortes neonatal: | | S/
103.1. | _| | H apéds nascimento s/IC]
103.2. Causa: Desconhecida -
104. Resultados dos exames realizados durante a gravidez (consultar, se necessario, livro de
gravida):
S/l
Plac. A. uterina/ A.
Data Eco 'Edf:ge TN | CRL| DBP | PC | PA | FE | HU Esapc/ n/:(')tr'f LA Sn?t:ﬂs/ Obs
grau ACM
1° feto
S N
2° feto
1° feto
S N
2° feto
1° feto
R N
2° feto
104.2. Rastreio Bioquimico: Sim] Néo [ S/
Data: | I/ L] S/ Resultado: S/l [
104.3. Pesquisa Streptococcus grupo B:  Sim [ Néo [ S/
Data: | I/| L] S/ Resultado: _ S/
104.4. Outros exames (ex. amniocentese) S/t
104.4.1. Exame: Data: || V1 N1 | St
Resultado: Sn
104.4.2. Exame: Data: || V1 N1 | St
Resultado: Sn
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104.5. Parametros Analiticos
Data

Hgb (g/dl)

HCT (%)

Plaquetas (2103)
Glicose em jejum

(mg/dl) P.O’Sullivan

S/

/ [ [ ]

PTGO

Hemogl. Glicosil.

Ureia (mg/dl)

Creatinina

(mg/dI) Ac. Urico

(mg/dl) Rubéola

Toxoplasmose

CMV

VDRL

AtgHb

S

AtcVHC

HIV

Urocultura

105. Complica¢des durante a gravidez:
Hipertensao gestacional Sim Nao [
Pré-eclampsial eclampsia Sim Nao [
Sindrome de HELLP Sim [J Néo [
Diabetes gestacional Sim [J Néo [
Pielonefrite aguda Sim [ Néo []
Metrorragia Sim [J N&o [ Trimest.
Infeccdo urinaria Sim N&o [ Trimest.
Placenta prévia Sim Néo [
DPPNI Sim [J Néo []
Malformacdes fetais Sim [ Néo []
Outros. Sim [ Néo []
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106. Motivo e tratamento(s) em internamento(s) durante a gravidez: N3o aplicavel [J
Data: |_ | || N1 | Duracao: | | dias St
Data: |_ | | N1 | Duracgao: | | dias SNt

107. Mecanismo desencadeador do parto: Snd
Inicio esponténeo de trabalho de parto O
Ruptura prematura de membranas O em|_| |- |- | as|_| |:|_L|H
Parto induzido O

O

Cesariana em auséncia de trabalho de parto

108. Tipo de parto: S/ O
Eutdcico [] (passar a pergunta 109)
Ventosa. Tipo: [] (passar a pergunta 108.4)
Forceps [ (passar a pergunta 108.4)
Cesariana [ (passar a pergunta 108.1)

108.1. Cesariana:

Em trabalho de parto Ul Snt

Auséncia de trabalho de parto ] Sn
108.2. Cesariana urgente: Sim [ Néo [ S/
108.3. Motivo da cesariana: S/ O

(passar a pergunta 109)
108.4. Motivo para utilizacdo de ventosa/férceps: Sn
109. Anestesia: Sim ] Nao [ (passar & pergunta 110) S/
109.1. Qual(is)?
Geral [ Raquianestesia [ Local [ Epidural [ St
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110. Duracdo do trabalho de parto: | | H

s/

111. Dequitadura:  Natural [J Manual [] Por cesariana []
s/1

112. Sangue perdido: Normal [ Exagerado [] s/
113. Episiotomis Sim Nao S/l
114. Laceragdo do perineo: Sim []Grau: Nao S/l
115. Tipo de sangue: A*[L  B*[] o] AB A B-[] o AB- S/l
116. GamaglobulinaAnti- i N3a </
117. Medicamentosadministrados durante ointernz S/

DATA DE FORMA VIA DE DATA DE
MEDICAMENTO DOSE FREQUENCIA

*- riscar o que nao interessa
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