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Abstract
The present study investigated the relationships between maternal characteristics and subjective well-being (life satisfaction and optimism)
among overweight Brazilian adult pregnantwomen. A cross-sectional study utilising baseline data from a randomised controlled clinical trial was
conducted. A total of 330womenwere investigated.Maternal characteristics (sociodemographic, obstetric and lifestyle) were obtained through a
structured questionnaire. Data on dietary intake were collected through two 24-h dietary recalls, and the usual diet was estimated using the
Multiple Source Method. Life satisfaction and optimism were assessed using validated instruments. Both unadjusted and adjusted linear
regression models were employed to investigate the relationship between maternal characteristics and subjective well-being. Sleep quality was
found to be positively associated with life satisfaction. Miscarriage and smoking during pregnancy were negatively associated with this
sentiment. Additionally, a positive association was observed between optimism and maternal characteristics such as sleep quality, desired
pregnancy and alcohol consumption in the previous 30 d. Furthermore, it was found that the consumption of sugary drinks, dietary fibre and Ca
were positively associated with this same feeling. The present study showed that some maternal and food consumption characteristics were
associated with subjective well-being among overweight pregnant women. It is, therefore, essential to recognise predictors of maternal mental
health given their relevance to the field of public health.
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Health and well-being is one of the pillars integrated into the
seventeen Sustainable Development Goals (SDG) established
by the UN in 2015. Accordingly, actions related to mental health
have been widely discussed, as well as the recognition of its
relevant role in promoting integral human health throughout all
the cycles of life(1).

Throughout history, motherhood has been viewed as a
pinnacle of contentment and fulfilment. However, pregnancy is
a complex process, permeated by several stressors, such as
tiredness, feelings of guilt, responsibilities, physical changes and
adaptations to the maternal social role(2). These factors,
combined with other changes occurring during this period,
may be implicated in the incidence of mental health problems,
mainly related to depression and anxiety(3,4).

Data from the National Health Survey (2019) highlighted a
prevalence of approximately 14·0 % of depression among
women of reproductive age(5). Internationally, review studies
observed prevalence rates between 9·5 % and 15·2 % for
depressive symptoms and symptoms of anxiety, respectively(6,7).

Evidence suggests that some maternal characteristics may
contribute to a negative effect on the mental health of these
women(8). These include sociodemographic conditions(9–11),
obstetric characteristics(12,13), as well as lifestyle factors related to
smoking habits(14), alcohol consumption(15) and sleep
disturbances(16).

Nutrition is another crucial factor in promoting maternal and
child health and well-being(17,18). Maternal nutrition in recent
decades, characterised by nutritional transition, has demon-
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strated dietary patterns that include low consumption of fresh
and minimally processed foods and high consumption of ultra-
processed foods (UPF)(19). According to the Nova classification,
which considers the degree of industrial food processing(20),
fresh and minimally processed foods such as fruits, vegetables
and legumes are recommended as the basis for adequate,
healthy and sustainable nutrition due to their nutritional
composition and level of processing. Conversely, the excessive
consumption of UPF such as soft drinks, processed meats and
snacks should be avoided, as they have high energy density, are
rich in sugars, fats, and Na, and poor in vitamins, minerals, and
fibres, being detrimental to human health and also affecting
cultural, social, and environmental aspects(21).

A cross-sectional study conducted among 712 Brazilian
pregnant women identified that high consumption of sweets and
sugars (91 %, PR 1·91, 95 % CI 1·19, 3·07), low consumption of
fruits (43 %, PR 1·43, 95 % CI 1·04, 1·95) and pattern dietary
characterised by foods popular in Brazilian culture (rice or
noodles, French rolls, beans, coffee with sugar, margarine and
artificial juices) (PR 1·43; 95 %CI 1·01, 2·02) were associatedwith
a higher prevalence of depression among the women(22).

Although there is evidence on the relationship between
maternal characteristics and food consumption with feelings of
anxiety and depression, there is still little research that has
evaluated these factors with the well-being of pregnant women.
Therefore, there is an emerging need to understand positive
subjective experiences in this important life cycle and under-
stand their predictive factors. In this sense, the study of Positive
Psychology explores the adjustment to the focus on the need to
pay attention to healthy aspects, the study of qualities, emotions,
positive subjective experiences and human potential. It also
prioritises mental health prevention and promotion practices to
understand the experiences and virtues of each individual(23).

In a cross-sectional study conducted among Brazilian
pregnant women, a positive relationship was observed between
the maternal education level and life satisfaction(24). In a
systematic review, data from two studies analysed together
and conducted among 3570 American and Canadian pregnant
women identified a trend that higher levels of optimism could
reduce the chances of preterm babies, although without
statistical significance(25).

Considering the importance of mental health in the scope of
public health and the understanding of individual subjectivity in
prenatal care, the objective of the present study was to
investigate the association between maternal characteristics
and subjective well-being (life satisfaction and optimism) among
overweight Brazilian pregnant women.

Methods

Study design and location

This cross-sectional study was conducted between 2018 and
2021, utilising baseline data from a randomised controlled
clinical trial conducted among overweight adult pregnant
women attending Health Units in the municipality of Ribeirão
Preto, located in the state of São Paulo, Southeast Brazil. A

detailed description of the clinical trial can be found in the
publication by Sartorelli et al.(26).

Sample size and selection

In this study, the sample consisted of all pregnant women who
completed the first assessment of the clinical trial (main study) and
had complete data on subjective well-being (life satisfaction and
optimism) during pregnancy. Participants were recruited from
seven Health Units in the municipality during prenatal con-
sultations, with inclusion criteria including a minimum age of 18
years, gestational age of up to 15 weeks and 6 d, and pre-
gestational BMI classified as overweight (between 25 kg/m2 and
29·9 kg/m²). Out of the 350 pregnant women included in themain
study, fifteen did not undergo the first assessment (database).
Thus, 335 women completed the first assessment; however, five
women did not have complete data regarding life satisfaction and
optimism. Therefore, the final sample consisted of 330 pregnant
women (Fig. 1). The sample was considered sufficient to predict
results from the secondary analyses employed(27).

Data collection

Feelings during pregnancy. Data on feelings were collected in
person at the time of the first assessment through printed
questionnaires completed by the pregnant women. To assess life
satisfaction, defined as the individual’s level of contentment
upon self-reflection on their life(28,29), the Satisfaction With Life
Scale (SWLS) was used. It consists of five sentences, utilising a
Likert-type response scale ranging from strongly disagree (1) to
strongly agree (7)(30).

To assess optimism, characterised as generalised positive and
negative expectations about future life events and the hope that
good things will happen in various situations, events and
actions(31), the Revised Life Orientation Test (LOT-R) was used.
The test comprises ten items measuring individuals’ positive and
negative expectations, with items 1, 4 and 10 assessing optimism,
items 3, 7 and 9 assessing pessimism, and the remaining items (2,
5, 6 and 8) serving as filler items. Responses vary according to the
subject’s degree of agreement using a Likert-type scale with
response options ranging from 1 (strongly disagree) to 5
(strongly agree)(32,33).

Maternal characteristics

Sociodemographic variables. Data on age, marital status, self-
reported skin colour, education and paid activity were collected
at the time of the first assessment, using a structured
questionnaire developed by the clinical trial researchers, and
the economic stratum was classified using the Brazilian
Economic Classification Criteria (CCEB)(34). The criteria were
established according to the Brazilian Association of Research
Companies (ABEP), based on possession of items, level of
education of the head of the family and access to public services
such as running water and paved streets.

Obstetric variables. This information was also collected
through a structured questionnaire in the first evaluation of
the study. Data regarding planned pregnancy, desired
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pregnancy and abortion in a previous pregnancy were self-
reported by the women. Information on gestational age was
calculated based on data from the last menstrual period and later
confirmed with an ultrasound examination.

Lifestyle variables. The consumption of alcoholic beverages in
the last 30 d, smoking and sleep time were self-reported by the
women using the structured questionnaire. Sleep quality was
assessed using a Likert scale from zero (worst) to ten (best
possible sleep) in the last 24 h, prior to the interview.

The regular practice of commuting and leisure physical
activities was assessed using a questionnaire that includes data
on these activities practiced the week before the interview with
data on performance, frequency and duration. This question-
naire, previously validated for the population, is similar to the

one adopted in the Risk and Protective Factor Surveillance
System for Chronic Diseases by Telephone Survey (VIGITEL)
study(35).

Food consumption variables. To assess dietary intake, trained
nutritionists collected two 24-h dietary recalls in person on non-
consecutive days with an 8-d interval, using the multiple-pass
method(36). The 24-h dietary recalls were obtained through the
report of the pregnant women of all foods, preparations and
beverages consumed on the day before the interview, as well as
the quantity in household measures.

The Nutrition Data System for Research (NDSR) software,
developed by the University of Minnesota in the USA, was
employed, which uses the US Department of Agriculture
American Table as a reference to calculate the nutritional value
of foods(37).

Potentially 
eligible 
(n 492)

GAa > 16 weeks (n 13)
BMIb < 25,0 kg/m² (n 46)
BMIb > 29,9 kg/m² (n 31)
Diabetes (n 4)
Twin pregnancy (n 2)

Excluded 
(n 96)

Declined 
participation 

(n 46)

Included in 
the study 
(n 350)

Did not perform the 1st evaluation (n 15):
Miscarried (n 2)
Changed prenatal care (n 1)
Lost contact (n 4)
Gave up the study (n 8)

Analysed
(baseline) 
(n 335)

Present study

Without complete data on the 
feelings during pregnancy

(n 5)

Final sample 
(n 330)

Fig. 1. Flow chart of participants in the clinical trial and present study (adapted from Sartorelli et al., 2023). aGA, gestational age; bBMI, body mass index.
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The usual diet was estimated using the Multiple Source
Method developed by the European Prospective Investigation
into Cancer and Nutrition (EPIC). This statistical modelling
technique estimates the usual consumption of foods and nutrient
intake in three stages (the first stage estimates the probability of
consuming a food item or nutrient on a random day; the second
stage estimates the usual intake on consumption days; and the
third stage calculates the individual’s current intake based on the
previous two stages)(38).

After estimating the usual diet, the foods were classified
according to theNova classification(20), considering the degree of
industrial food processing, into: fresh or minimally processed
foods, processed foods, processed culinary ingredients and UPF.
However, only the group of fresh or minimally processed foods
and UPF was considered for the analyses of this study. Fresh or
minimally processed foods are obtained from nature or undergo
minimal processing such as cleaning, selection, fermentation,
pasteurisation, fractionation, packaging and other procedures
carried out by the industry; examples include vegetables,
legumes, fruits, rice, beans, milk, fresh meats and eggs. UPF
are industrially manufactured and composed of excess sugars,
Na, oils, hydrogenated fats and food additives added to make
them more durable and palatable; examples include soft drinks,
filled biscuits, instant noodles, candies and alcoholic beverages,
among others. Culinary preparations were classified according
to the ingredient present in the highest quantity in the recipe(21).

Furthermore, food consumption was evaluated using food
markers characterised as healthy and unhealthy and according to
some nutrients of interest during the gestational period. The food
consumption markers adopted by the Food and Nutrition
Surveillance System (SISVAN) were used as a theoretical
reference(39). The healthy markers considered are: beans, fresh
fruits (without considering fruit juice), vegetables and/or
legumes (without considering potatoes, cassava and yam);
and unhealthy markers: hamburgers and/or sausages (ham,
mortadella, salami and sausages); sweetened drinks (soda,
boxed juice, powdered juice, boxed coconut water, guarana/
currant syrups and fruit juice with added sugar); instant noodles,
packaged snacks or savoury crackers; and filled cookies, sweets
or treats (candies, lollipops, gum, caramel and gelatin). The
nutrients of interest investigated were: carbohydrates, proteins,
lipids, monounsaturated, polyunsaturated and saturated fats,
dietary fibre, folate, n-3, Fe and Ca. To investigate the
relationship between micronutrients and the outcomes, the
micronutrients were adjusted by the energy through the residual
method.

Data analysis

Descriptive analyses were used to evaluate the characteristics of
overweight pregnant women according to the scores of positive
feelings during pregnancy (in tertiles). The χ2 test was used for
categorical variables, with results expressed as relative (%) and
absolute (n) frequency, and the Kruskal–Wallis test for
continuous variables (non-normally distributed), with results
presented as median (P25; P75). Both unadjusted and adjusted
linear regression models (backward method) were used to
investigate the relationship between maternal characteristics

(sociodemographic, obstetric, lifestyle and dietary intake) and
subjective well-being (life satisfaction and optimism). The
variables included in the final model for adjustment were age,
ethnicity marital status, education level, employment status,
desired pregnancy, miscarriage, sleep quality, physical activity
practice, smoking and alcohol consumption in the last 30 d. Data
analysis was performed using the IBM SPSS software (version 25,
SPSS Inc. Woking, Surrey), and a P-value< 0·05 was adopted as
significant.

Results

In total, 330 women were investigated. The median (P25; P75)
age of the pregnant women was 27 years (23; 32), the majority
were married (75·2 %), of mixed race (52·7 %), reported 9–11
years of education (65 %) and were employed (59·7 %). During
the 30 d preceding the interview, 14·6 % of the women reported
consuming alcohol once or twice, 64·8 % were classified in
economic stratum C and the median (P25; P75) of physical
activity practicewas 70min/week (0; 180).While 77 %ofwomen
reported that the current pregnancywas desired, less than half of
the sample (41·2 %) reported planning to become pregnant.
Regarding maternal characteristics according to life satisfaction,
a higher median of sleep quality was observed among pregnant
women classified in the third tertile (indicating higher levels of
satisfaction) compared with those classified in the first tertile.
Conversely, more women who reported a previous miscarriage
and smoking during pregnancy were observed in the first tertile
of life satisfaction compared with the third tertile (Table 1). For
optimism,morewomenwith 12 or more years of educationwere
categorised in the third tertile. There were no differences for the
other characteristics analysed (Table 2).

In adjusted linear regression models, it was observed that
better sleep quality was positively associated with life satisfac-
tion (0·68 (0·42, 0·94) P< 0·001). However, previous miscarriage
(–1·79 (–3·31, −0·26) P= 0·022) and smoking habit during
pregnancy (–2·51 (–4·23, −0·79) P= 0·004) were negatively
associated with this feeling (Table 3). Sleep quality (0·28 (0·07,
0·50) P= 0·010), desired pregnancy (1·33 (0·06, 2·60) P= 0·040)
and alcohol consumption in the last 30 d (1·39 (0·04, 2·74)
P= 0·043) also showed a positive association with optimism
(Table 4).

No association was found between food consumption,
according to the Nova classification, and subjective well-being
(life satisfaction and optimism) (Table 5). However, it was
observed that the consumption of sugary drinks (0·24 (0·07, 0·42)
P< 0·001), dietary fibre (0·19 (0·04, 0·34) P= 0·01) and Ca (0·00
(0·00, 0·01) P=< 0·001) were positively associated with
optimism (Table 6).

Discussion

This study explored the relationships between maternal
characteristics (sociodemographic conditions, obstetric factors,
lifestyle and dietary intake) and subjective well-being (life
satisfaction and optimism) among overweight Brazilian pregnant
women. In the field of maternal and child health, research
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investigating this association is scarce, highlighting the relevance
of the present study. The approach to positive subjective
experiences, as well as the understanding of their predictors,
enables the exploration of the individual’s strengths for
achieving their potential(40,41).

In this study, a positive association between sleep quality and
life satisfaction was observed. Conversely, smoking during
pregnancy and a previous miscarriage were negatively asso-
ciated with this feeling during pregnancy. These findings were
also observed through the descriptive analyses, where pregnant

Table 1. Sociodemographic, obstetric and lifestyle characteristics according to Life Satisfaction score, in tertiles. Ribeirão Preto, SP, Brazil, 2018–2021
(n 330)

Maternal characteristics Total

Life satisfaction – tertile

Pi

T1 (n 113) T2 (n 118) T3 (n 99)

5; 23h 24; 29h 30; 35h

Median (P25; P75)/n (%)

Sociodemographic
Age
Median 27 27 26 27
P25; P75 23; 32 22; 31 23; 33 23; 31 0·67

Marital status 0·22
Married 248 75·2 80 70·8 95 80·5 73 73·7
Others 82 24·8 33 29·2 23 19·5 26 26·3

Self-reported skin coloura 0·13
White 101 30·6 26 23·0 40 33·9 35 35·4
Black 49 14·8 24 21·2 14 11·9 11 11·1
Mixed race 174 52·7 59 52·2 62 52·5 53 53·5

Education levelb 0·93
≤ 8 years 72 21·8 26 23·2 23 19·5 23 23·2
9–11 years 214 64·8 73 65·2 78 66·1 63 63·6
≥ 12 years 43 13·1 13 11·6 17 14·4 13 13·1

Socio-economic stratumc,f 0·28
AþB 63 21·4 19 19·0 27 25·2 17 19·5
C 181 61·6 58 58·0 67 62·6 56 64·4
DþE 50 17·0 23 23·0 13 12·1 14 16·1

Employment status 197 59·7 60 53·1 76 64·4 61 61·6 0·19
Obstetric
Gestational week
Median 11 11 11 11
P25; P75 9; 12 9; 12 9; 13 9; 12 0·69

Planned pregnancy 136 41·2 40 35·4 48 40·7 48 48·5 0·15
Desired pregnancyd 254 77·0 83 73·5 87 73·7 84 84·8 0·13
Miscarriagee 72 31·6 38 43·2 18 25·0 16 23·5 0·01*

Lifestyle
Sleep quality
Median 7 7 7 8
P25; P75 5; 9 5; 8 6; 9 6; 10 < 0·001*

Physical activity practice (min/week)g

Median 70 75 50 70
P25; P75 0; 180 0; 210 0; 157·5 10; 140 0·16

Sleep time 0·46
Insufficient (< 7 h) 37 11·2 16 14·2 9 7·6 12 12·1
Adequate (7–9 h) 172 52·1 61 54·0 62 52·5 49 49·5
Excessive (> 9 h) 121 36·7 36 31·9 47 39·8 38 38·4

Smokingb < 0·001*

Never smoked 238 72·3 74 65·5 88 75·2 76 76·8
Former smoker 39 11·9 9 8·0 17 14·5 13 13·1
Smoking during pregnancy 52 15·8 30 26·5 12 10·3 10 10·1

Alcohol consumption in the last 30 d 65 19·7 23 20·4 29 24·6 13 13·1 0·11

a Data available for 324 women.
b Data available for 329 women.
c Data available for 294 women.
d Data available for 327 women (3 declined to answer the question).
e Data available for 228 women (228 reported having been pregnant prior to the current pregnancy, and of these, 72 reported a previous miscarriage).
f According to ABEP criteria (2020).
g Leisure and commuting physical activity practice.
h Minimum and maximum score according to the tertile for Life Satisfaction.
i P-values obtained according to the Kruskal–Wallis test for continuous variables with non-normal distribution and χ2 test for categorical variables.
*P< 0·05.
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women with higher median sleep quality were classified in the
highest tertile of life satisfaction compared with those classified
in the lowest tertile. Additionally, more women who reported a
previous miscarriage and smoking during pregnancy were
categorised in the lowest tertile of life satisfaction comparedwith
the highest tertile.

To date, there is no evidence in the scientific literature that
sleep quality and smoking habits are associated with life
satisfaction. Studies suggest that unhealthy habits during
pregnancy, such as sleep-related problems and smoking, can
have implications for maternal and infant health. Sleep quality
during pregnancy is directly related to low daytime productivity,

Table 2. Sociodemographic, obstetric and lifestyle characteristics according to optimism score, in tertiles. Ribeirão Preto, SP, Brazil, 2018–2021 (n 330)

Maternal characteristics

Optimism – tertile

Pi

T1 (n 99) T2 (n 124) T3 (n 107)

6; 22h 23; 27h 28; 30h

Total Median (P25; P75)/n (%)

Sociodemographic
Age
Median 27 26 27 27
P25; P75 23; 32 23; 31 23; 30 23; 34 0·27

Marital status 0·36
Married 248 75·2 70 70·7 98 79·0 80 74·8
Other 82 24·8 29 29·3 26 21·0 27 25·2

Self-reported skin coloura 0·21
White 101 30·6 32 32·3 32 25·8 37 34·6
Black 49 14·8 20 20·2 15 12·1 14 13·1
Mixed race 174 52·7 46 46·5 74 59·7 54 50·5

Education levelb 0·03*

≤ 8 years 72 21·8 20 20·2 35 28·5 17 15·9
9–11 years 214 64·8 71 71·7 74 60·2 69 64·5
≥ 12 years 43 13·1 8 8·1 14 11·4 21 19·6

Socio-economic stratumc,f 0·17
AþB 63 21·4 14 16·9 20 17·7 29 29·6
C 181 61·6 54 65·1 71 62·8 56 57·1
DþE 50 17·0 15 18·1 22 19·5 13 13·3

Employment status 197 59·7 57 57·6 72 58·1 68 63·6 0·61
Obstetric
Gestational week
Median 11 11 11 11
P25; P75 9; 12 9; 12 9; 13 9; 13 0·91

Planned pregnancy 136 41·2 41 41·4 48 38·7 47 43·9 0·72
Desired pregnancyd 254 77·0 71 71·7 95 76·6 88 82·2 0·25
Miscarriagee 72 31·6 25 36·8 27 29·0 20 29·9 0·54
Lifestyle
Sleep quality
Median 7 7 7·5 8
P25; P75 5; 9 5; 9 6; 9 6; 10 0·35

Physical activity practices (min/week)g

Median 70 75 60 60
P25; P75 0; 180 0; 180 0; 180 0; 180 0·80

Sleep time 0·25
Insufficient (< 7 h) 37 11·2 11 11·1 16 12·9 10 9·3
Adequate (7–9 h) 172 52·1 58 58·6 55 44·4 59 55·1
Excessive (> 9 h) 121 36·7 30 30·3 53 42·7 38 35·5

Smokingb 0·10
Never smoked 238 72·3 75 75·8 92 74·2 71 67·0
Former smoker 39 11·9 9 9·1 10 8·1 20 18·9
Smoking during pregnancy 52 15·8 15 15·2 22 17·7 15 14·2

Alcohol consumption in the last 30 d 65 19·7 13 13·1 24 19·4 28 26·2 0·06

a Data available for 324 women.
b Data available for 329 women.
c Data available for 294 women.
d Data available for 327 women (3 declined to answer the question).
e Data available for 228 women (228 reported having been pregnant prior to the current pregnancy, and of these, 72 reported a previous miscarriage).
f According to ABEP criteria (2020).
g Leisure and commuting physical activity practice.
h Minimum and maximum score according to the tertile for Optimism.
i P-values obtained according to the Kruskal–Wallis test for continuous variables with non-normal distribution and χ2 test for categorical variables.
*P< 0·05.
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safety risks, concerns, relationship problems with partners and
risks for symptoms associated with depression and anxiety(42).
Regarding smoking habits, pregnant women should be advised
about the perinatal risks associated with tobacco use, such as
fetal growth restriction, low birth weight, increased perinatal
mortality and other complications(43).

The literature reveals that pregnant women who have
experienced previous miscarriages are more predisposed to
mental health destabilisation and the occurrence of alcohol
abuse, depressive disorders and a higher risk of suicide(44,45).
Furthermore, evidence suggests that women who have had a
spontaneous or induced miscarriage have experienced tempo-
rary declines in overall life satisfaction and have shown lower
satisfaction in various life domains, including social contact,
leisure, family and relationships(46).

Sleep quality and desired pregnancy also presented a positive
association with optimism. Although scarce in the literature,
studies that evidence these relationships can be found, and it is
understood that desired pregnancy can be characterised as a
protective factor formental health(47). Additionally, some authors
reinforce the importance of establishing a routine to promote
regular sleeping and waking habits to ensure the well-being of
pregnant women(48).

Studies that evaluated sleep among pregnant women
reinforce that the psychological state during pregnancy is
associatedwith sleep quality(49). Furthermore, evidence suggests
that repetitive negative thoughts are negatively associated with
sleep quality(50) and that poor sleep quality is associated with
symptoms of mental health problems, such as depression and
stress(51).

Contrary to the hypothesis of the present study, a positive
association was found between alcohol consumption during
pregnancy and optimism. It is important to highlight that the
consumption of alcoholic beverages is not recommended during
pregnancy, even in small doses, due to the harmful side effects
caused to the mother–child binomial(52). A plausible explanation
for the finding in the present study is the fact that this
consumption is occasional, as observed in the study participants
(frequency of 1–2 times in the month before the interview), and
therefore, is related to a behaviour of social drinking. In a
quantitative exploratory study conducted among pregnant
women, it was observed that 10 % of the sample had the habit
of consuming alcohol moderately, with ‘the main motivational
factor being their presence at parties and celebrations, as well as
feeling happy and relaxed at the time of consumption’(53). In
these social occasions, it is understood that this habit could be an

Table 3. Association between maternal characteristics and life satisfaction during pregnancy. Ribeirão Preto, São Paulo, Brazil, 2018–2021 (n 330)

Maternal characteristics

Life satisfactiona

Raw values Adjusted values

β 95% CI P β 95% CI P

Sociodemographic
Age (years) 0·06 –0·05, 0·17 0·29
Education (years of study) 0·09 –0·19, 0·38 0·52
Marital status 0·73 –0·79, 2·26 0·34
Self-reported skin colourc

Black –2·70 –4·76, −0·64 0·01 –1·20 –2·98, 0·57 0·18
Mixed race –1·27 –2·75, 0·21 0·09 –0·95 –2·36, 0·45 0·18

Socio-economic stratumb,c

C –0·34 –2·02, 1·34 0·69
DþE –1·58 –3·75, 0·60 0·15

Employment status 1·42 0·08, 2·75 0·04 0·53 –0·83, 1·88 0·45
Obstetric
Gestational week (weeks) –0·03 –0·32, 0·27 0·85
Planned pregnancyd 1·59 0·26, 2·91 0·02 1·29 –0·01, 2·59 0·05
Desired pregnancy 1·28 –0·31, 2·87 0·12
Miscarriagee –2·26 –3·84, −0·68 0·01 –1·79 –3·31, −0·26 0·02
Lifestyle
Sleep qualityf 0·79 0·54, 1·03 < 0·001 0·68 0·42, 0·94 < 0·001
Physical activity practices (min/week) –0·001 –0·005, 0·003 0·67
Sleep time (hours) –0·03 –0·30, 0·25 0·85
Smokingc

Former smoker 0·78 –1·27, 2·83 0·45 1·38 –0·51, 3·27 0·15
Smoking during pregnancyg –2·51 –4·32, −0·69 0·01 –2·51 –4·23, −0·79 < 0·001

Alcohol consumption in the last 30 d –0·40 –2·06, 1·26 0·64

a Total score of the Satisfaction With Life Scale (SWLS).
b According to the ABEP criteria (2020).
c Reference category for categorical variables (dummy): self-reported skin colour: White; socio-economic stratum: class AþB; smoking: never smoked.
d Variables retained in the final backward regression model for planned pregnancy: ethnicity, sleep quality, miscarriage, and smoking.
e Variables retained in the final backward regression model for miscarriage: planned pregnancy, ethnicity, sleep quality and smoking.
f Variables retained in the final backward regression model for sleep quality: ethnicity, planned pregnancy, miscarriage and smoking.
g Variables retained in the final backward regression model for smoking during pregnancy: miscarriage, planned pregnancy, ethnicity and sleep quality.

Maternal variables associated with mental health 7

https://doi.org/10.1017/S0007114524001764  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114524001764


opportunity for these women to express themselves and seek
support, stimulating social interactions and strengthening
identification and belonging to their social structure, even
though it is considered a risk behaviour for maternal and child
health(54,55).

Regarding optimism, through descriptive analyses, a higher
frequency of women with 12 or more years of education was
found categorised in the highest tercile for this feeling. In a cross-
sectional study conducted with 222 Portuguese pregnant
women, a positive association between education and positive

Table 4. Association between maternal characteristics and optimism during pregnancy. Ribeirão Preto, São Paulo, Brazil, 2018–2021 (n 330)

Maternal characteristics

Optimisma

Raw values Adjusted values

β 95% CI P β 95% CI P

Sociodemographic
Age (years) 0·08 –0·03, 0·17 0·06
Education (years of study) 0·20 –0·02, 0·41 0·10
Marital status 0·54 –0·63, 1·70 0·36
Self-reported skin colour
Black –0·73 –2·32, 0·87 0·37
Mixed race –0·08 –1·23, 1·06 0·89

Socio-economic stratumb,c

C –0·48 –1·82, 0·85 0·48
DþE –0·98 –2·71, 0·75 0·27

Employment status 0·33 –0·70, 1·36 0·53
Obstetric
Gestational week (weeks) 0·12 –0·10, 0·34 0·29
Planned pregnancy 0·27 –0·76, 1·29 0·61
Desired pregnancyd 1·31 0·10, 2·51 0·03 1·33 0·06, 2·60 0·04
Miscarriage –0·65 –1·86, 0·57 0·30
Lifestyle
Sleep qualitye 0·30 0·10, 0·49 < 0·001 0·28 0·07, 0·50 0·01
Physical activity practices (min/week) 0·001 –0·002, 0·004 0·63
Sleep time (hours) 0·02 –0·19, 0·23 0·85
Smokingc

Former smoker 1·18 –0·40, 2·76 0·14
Smoking during pregnancy 0·01 –1·39, 1·41 0·99

Alcohol consumption in the last 30 df 1·27 0·01, 2·53 0·05 1·39 0·04, 2·74 0·04

a Total score of the Life Orientation Test-Revised (LOT-R).
b According to ABEP criteria (2020).
c Reference category for categorical variables (dummy): self-reported skin colour: White; socioeconomic stratum: class AþB; smoking: never smoked.
d Variables retained in the final backward regression model for desired pregnancy: sleep quality, alcohol consumption in the last 30 d, smoking and education level.
e Variables retained in the final backward regression model for sleep quality: desired pregnancy, alcohol consumption in the last 30 d, smoking and education level.
f Variables retained in the final backward regression model for alcohol consumption in the last 30 d: desired pregnancy, sleep quality, smoking and education level.

Table 5. Association between maternal food consumption according to the Nova classification and subjective well-being. Ribeirão Preto, São Paulo, Brazil,
2018–2021 (n 316)

Life satisfactiona Optimismb

β 95% CI P β 95% CI P

Unprocessed and minimally processed foods (% E)c

Raw 0·03 –0·03, 0·08 0·36 –0·02 –0·06, 0·02 0·32
Adjustedd,e 0·04 –0·03, 0·11 0·24 –0·03 –0·08, 0·03 0·29

Ultra-processed foods (% E)c

Raw –0·08 –0·15, 0·00 0·06 –0·02 –0·08, 0·04 0·49
Adjustedf,g –0·07 –0·16, 0·02 0·13 0·00 –0·08, 0·08 0·96

a Total score of the Satisfaction With Life Scale (SWLS).
b Total score of the Life Orientation Test-Revised (LOT-R).
c %E, energy percentage.
d Variables retained in the final backward regression model for %E of unprocessed and minimally processed foods v. life satisfaction: age, miscarriage and sleep quality.
e Variables retained in the final backward regression model for %E of unprocessed and minimally processed foods v. optimism: age, marital status, education level, sleep quality and
alcohol consumption in the last 30 d.

f Variables retained in the final backward regression model for %E of ultra-processed foods v. life satisfaction: miscarriage and sleep quality.
g Variables retained in the final backward regression model for %E of ultra-processed foods v. optimism: age, marital status, education level, employment status, desired pregnancy,
miscarriage, sleep quality, physical activity practice, smoking and alcohol consumption in the last 30 d.
*P< 0·05.
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Table 6. Association between maternal food consumption according to food consumption markers and nutrients of interest, and subjective well-being.
Ribeirão Preto, São Paulo, Brazil, 2018–2021 (n 316) (continued)

Life satisfactiona Optimismb

β 95% CI P β 95% CI P

Food consumption marker (% E)c

Beans
Raw –0·09 –0·31, 0·14 0·45 –0·15 –0·32, 0·03 0·10
Adjustede,f –0·02 –0·28, 0·23 0·85 –0·10 –0·30, 0·09 0·30

Fresh fruits
Raw 0·08 –0·05, 0·21 0·23 0·08 –0·08, 0·18 0·15
Adjustedg,h –0·00 –0·17, 0·16 0·93 0·02 –0·11, 0·15 0·76

Vegetables
Raw 0·71 0·06, 1·37 0·03 0·17 –0·34, 0·67 0·51
Adjustedi,j 0·54 –0·30, 1·38 0·21 0·08 –0·59, 0·75 0·81

Sugary drinks
Raw 0·05 –0·15, 0·24 0·63 0·14 –0·01, 0·29 0·07
Adjustedk,l 0·13 –0·10, 0·35 0·26 0·24 0·07, 0·42 < 0·001*

Stuffed cookies, sweets or treats
Raw –0·28 –0·59, 0·03 0·08 –0·07 –0·31, 0·17 0·56
Adjustedm,n –0·33 –0·72, 0·05 0·09 –0·20 –0·50, 0·11 0·20

Hamburguer and/or sausages
Raw –0·17 –0·47, 0·12 0·25 –0·18 –0·41, 0·04 0·11
Adjustedo,p –0·13 –0·48, 0·22 0·46 –0·13 –0·41, 0·14 0·34

Instant noodles, package snacks or salted biscuits
Raw –0·12 –0·27, 0·04 0·14 0·07 –0·05, 0·19 0·24
Adjustedq,r –0·11 –0·29, 0·08 0·25 0·14 –0·00, 0·28 0·05

Macronutrients (% E)c

Carbohydrates
Raw 0·11 –0·03, 0·25 0·12 0·05 –0·05, 0·16 0·33
Adjusteds,t 0·08 –0·09, 0·24 0·35 0·08 –0·05, 0·20 0·25

Proteins
Raw –0·11 –0·47, 0·25 0·55 –0·13 –0·41, 0·15 0·35
Adjustedu,v –0·07 –0·52, 0·38 0·76 –0·07 –0·41, 0·27 0·69

Lipids
Raw –0·13 –0·30, 0·05 0·15 –0·03 –0·16, 0·10 0·65
Adjustedw,x –0·10 –0·31, 0·10 0·32 –0·09 –0·25, 0·07 0·29

Monounsaturated fat
Raw –0·22 –0·59, 0·15 0·24 –0·15 –0·43, 0·14 0·31
Adjustedy,z –0·14 –0·58, 0·29 0·52 –0·22 –0·56, 0·12 0·21

Polyunsaturated fat
Raw –0·36 –0·80, 0·09 0·12 –0·12 –0·47, 0·23 0·50
Adjusteda1,b1 –0·42 –0·98, 0·14 0·14 –0·25 –0·69, 0·19 0·27

Saturated fat
Raw –0·17 –0·68, 0·33 0·50 0·12 –0·27, 0·51 0·55
Adjusterc1,d1 –0·04 –0·68, 0·60 0·91 –0·01 –0·51, 0·50 0·98

Micronutrientsd

Dietary fibres (g)
Raw 0·07 –0·10, 0·24 0·41 0·11 –0·01, 0·24 0·08
Adjustede1,f1 0·08 –0·11, 0·28 0·40 0·19 0·04, 0·34 0·01*

Folate (mcg)
Raw 0·00 –0·00, 0·01 0·25 0·01 –0·00, 0·01 0·08
Adjustedg1,h1 0·01 –0·00, 0·01 0·21 0·01 –0·00, 0·01 0·14

n-3
Raw –1·21 –2·63, 0·20 0·09 –0·57 –1·66, 0·51 0·30
Adjustedk1,l1 –1·64 –3·40, 0·12 0·07 –1·07 –2·45, 0·31 0·13

Fe (mg)
Raw 0·04 –0·25, 0·32 0·81 –0·08 –0·29, 0·14 0·50
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mental health knowledge was verified. Additionally, character-
istics such as residing in urban areas, professional activity, non-
smoking, having a healthy diet, family planning, prenatal health
care and attending a childbirth and parenting preparatory course
contributed to the understanding that these associated factors
can be protective for the physical andmental well-being of these
women(56).

Regarding food consumption, no association was observed
between food consumption, according to the Nova classifica-
tion, and subjective well-being. There was a positive association

between the consumption of sugary drinks, dietary fibre and Ca,
and optimism. Research indicates that nutrition is an essential
element, in the context of multidisciplinary care, for the
treatment of problems related to mental health(57). A cross-
sectional study conducted with 858 pregnant women observed
that family food insecurity was associated with low intake of
fresh foods, greater screen exposure, shorter sleep duration and
higher likelihood of previous depression and high stress(58).
Furthermore, studies that investigated the consumption of UPF in
pregnant women observed a greater frequency of feelings of

Table 6. (Continued )

Life satisfactiona Optimismb

β 95% CI P β 95% CI P

Adjustedm1,n1 0·14 –0·19, 0·47 0·42 0·00 –0·27, 0·27 0·99
Ca (mg)
Raw 0·00 0·00, 0·01 0·08 0·01 0·00, 0·01 < 0·001*

Adjustedo1,p1 0·00 –0·00, 0·01 0·12 0·01 0·00, 0·01 < 0·001*

aTotal score of the Satisfaction With Life Scale (SWLS).
bTotal score of the Life Orientation Test-Revised (LOT-R).
cFood groups and macronutrients expressed in percent energetic %E.
dMicronutrients expressed in their measurement units and energy-adjusted values using the residual method.
eVariables retained in the final backward regression model for beans v. life satisfaction: age, education level, employment status, desired pregnancy, miscarriage, sleep quality and
smoking.
fVariables retained in the final backward regression model for beans v. optimism: age, marital status, education level, sleep quality and alcohol consumption in the last 30 d.
gVariables retained in the final backward regression model for fresh fruit v. life satisfaction: age, marital status, education level, employment status, desired pregnancy, miscarriage,
sleep quality and smoking.
hVariables retained in the final backward regression model for fresh fruits v. optimism: age, marital status, education level, employment status, miscarriage, sleep quality, physical
activity practice, smoking and alcohol consumption in the last 30 d.
iVariables retained in the final backward regression model for vegetables and/or legumes v. life satisfaction: age, miscarriage and sleep quality.
jVariables retained in the final backward regression model for vegetables and/or legumes v. optimism: age, marital status, education level, employment status, miscarriage, sleep
quality, physical activity practice, smoking and alcohol consumption in the last 30 d.
kVariables retained in the final backward regression model for sugary drinks v. life satisfaction: age, miscarriage and sleep quality.
lVariables retained in the final backward regression model for sugary drinks v. optimism: age, education level, sleep quality and alcohol consumption in the last 30 d.
mVariables retained in the final backward regression model for stuffed cookies, sweets or treats v. life satisfaction: miscarriage and sleep quality.
nVariables retained in the final backward regression model for stuffed cookies, sweets or sweets v. optimism: age, education level, sleep quality and alcohol consumption
in the last 30 d.
oVariables retained in the final backward regression model for hamburger and/or sausages v. life satisfaction: age, education, miscarriage and sleep quality.
pVariables retained in the final backward regression model for hamburger and/or sausages v. optimism: age, marital status, education level, sleep quality and alcohol consumption in
the last 30 d.
qVariables retained in the final backward regression model for instant noodles, packaged snacks or savoury biscuits v. life satisfaction: age, miscarriage and sleep quality.
rVariables retained in the final backward regression model for instant noodles, packaged snacks or savoury biscuits v. optimism: age, education level, sleep quality and alcohol
consumption in the last 30 d.
sVariables retained in the final backward regression model for carbohydrates v. life satisfaction: age, education level, miscarriage and sleep quality.
tVariables retained in the final backward regression model for carbohydrates v. optimism: age, marital status, education level, sleep quality and alcohol consumption in the last 30 d.
uVariables retained in the final backward regression model for proteins v. life satisfaction: age, education level, employment status, desired pregnancy, miscarriage, sleep quality and
smoking.
vVariables retained in the final backward regression model for proteins v. optimism: age, marital status, education level, sleep quality, physical activity practice and alcohol
consumption in the last 30 d.
wVariables retained in the final backward regression model for lipids v. life satisfaction: age, education level, miscarriage and sleep quality.
xVariables retained in the final backward regression model for lipids v. optimism: age, marital status, education level, sleep quality and alcohol consumption in the last 30 d.
yVariables retained in the final backward regression model for monounsaturated fat v. life satisfaction: age, education level, miscarriage and sleep quality.
zVariables retained in the final backward regression model for monounsaturated fat v. optimism: age, education level, sleep quality and alcohol consumption in the last 30 d.
a1Variables retained in the final backward regression model for polyunsaturated fat v. life satisfaction: miscarriage and sleep quality.
b1Variables retained in the final backward regression model for polyunsaturated fat v. optimism: age, marital status, education level, sleep quality and alcohol consumption in
the last 30 d.
c1Variables retained in the final backward regression model for saturated fat v. life satisfaction: age, marital status, education level, paid employment status, desired pregnancy,
miscarriage, sleep quality and smoking.
d1Variables retained in the final backward regression model for saturated fat v. optimism: age, marital status, education level, employment status, miscarriage, sleep quality, physical
activity practice, smoking and alcohol consumption in the last 30 d.
e1Variables retained in the final backward regression model for dietary fibres v. life satisfaction: age, education level, miscarriage and sleep quality.
f1Variables retained in the final backward regression model for dietary fibres v. optimism: education level, sleep quality and alcohol consumption in the last 30 d.
g1Variables retained in the final backward regression model for folate v. life satisfaction: age, miscarriage and sleep quality.
h1Variables retained in the final backward regression model for folate v. optimism: age, education level, sleep quality and alcohol consumption in the last 30 d.
k1Variables retained in the final backward regression model for n-3 v. life satisfaction: miscarriage and sleep quality.
l1Variables retained in the final backward regression model for n-3 v. optimism: age, education level, sleep quality and alcohol consumption in the last 30 d.
m1Variables retained in the final backward regression model for iron v. life satisfaction: age, education level, miscarriage and sleep quality.
n1Variables retained in the final backward regression model for iron v. optimism: age, marital status, education level, employment status, miscarriage, sleep quality, physical activity
practice, smoking and alcohol consumption in the last 30 d.
o1Variables retained in the final backward regression model for Ca v. life satisfaction: miscarriage and sleep quality.
p1Variables retained in the final backward regression model for Ca v. optimism: age, sleep quality and alcohol consumption in the last 30 d.
*P< 0·05
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depression among women who had a higher percentage of
energy intake from the consumption of these foods(59).

Global data from analyses of the Global Dietary Database
between the period 1990 and 2018 estimated an increase of
approximately 16 % in the consumption of sugary drinks in the
world population, relating this trend to marketing and easier
access to consumption(60). The consumption of sweetened
drinks is often influenced by strategies that link their con-
sumption to feelings of well-being and satisfaction, which may
explain the findings of the present study.

A positive association between dietary fibre and Ca intake
and optimism was also observed. Observational studies suggest
that consuming foods high in fibre may be associated with
improved mental health. The production of serotonin triggered
by diets high in this nutrient can influence mood and
consequently mental well-being(61). Furthermore, evidence
suggests that dietary fibre has properties to promote satiety
and canmodulate the intestinal microbiota, positively interfering
with problems related to mental health(61–63).

There is no evidence in the literature between the association
of Ca with subjective well-being. However, it is noteworthy that
Ca-binding proteins are essential for the secretion of hormones
and neurotransmitters, with Ca being responsible for cognitive
functions, due to its action in the central nervous system(64).

In this context, enhancing the health of pregnant women
through adequate nutrition is crucial for the mother–child
binomial, favouring maternal mental health through their well-
being(61). Furthermore, another factor discussed in the literature
about healthy habits that contribute to maintaining maternal
well-being is the practice of physical activity. When there are no
clinical and/or obstetric complications and there is no medical
contraindication, this practice should be encouraged to provide
benefits to maternal–fetal health and should be associated with
the individuality of the pregnant woman with guidance on the
modality, duration and intensity(65).

In the present study, a median of 70 min/week of physical
activity was observed among overweight pregnant women.
According to The American College of Obstetricians and
Gynecologists (ACOG), physical activity during pregnancy is
recommended, with a frequency of≥ 150min per week, as it can
promote healthy weight gain throughout pregnancy, prevent
back pain and pelvic, lumbar and joint region, promote intestinal
function, improve blood flow, improve satisfaction with body
image and self-esteem and promote the release of endocrine
hormones (dopamine, endorphin and serotonin) that stimulate
pleasure and happiness. Furthermore, it contributes to the
reduction and/or prevention of diseases and complications such
as gestational diabetes mellitus, hypertension, fetal growth
restriction and cesarean birth(66).

Mourady et al. (2017) in a cross-sectional study carried out
with 141 Lebanese pregnant women evaluated the impact of
sociodemographic parameters on quality of life, physical activity
and mental health problems during pregnancy. The findings
suggest that the practice of total and light physical activity was
positively correlated with psychological health and social
relationships(67).

However, addressing psychological and social aspects during
pregnancy is still neglected in the traditional prenatal care

framework. As evidenced by scientific literature, there is a
frequent disregard for elements related to mental health during
pregnancy. In addition to this, public policies aimed at women’s
health are still disjointed, which hinders the comprehension of
the scope and complexity of the problem(68). It is necessary to
move beyond interventions focused exclusively on biological
aspects and concentrate efforts on promoting the healthy
development of mother and child, through comprehensive
physical and mental health care(69).

This study has some limitations, such as the cross-sectional
design, preventing the identification of a temporal relationship.
Additionally, the questionnaires about feelings were self-
completed, reflecting the interpretation and level of under-
standing of women regarding the issues about them. Data on
depression, anxiety or other mental health problems were not
collected, making it impossible to identify the presence of these
outcomes with the level of subjective well-being.

Concerning the strengths, the contribution of the findings of
the present study to the scientific literature and their relevance
stand out, considering the scarcity of studies investigating
factors associated with subjective well-being (life satisfaction
and optimism) during pregnancy. Data on food consumption
were collected by trained nutritionists, through two dietary
recalls, employing the multiple-pass method, and the usual diet
was estimated through the Multiple Source Method.
Additionally, the LOT-R is one of the most employed tools
for assessing dispositional optimism due to its standardisation
in analyses(70).

It was noted that some maternal characteristics, such as
desired pregnancy and sleep quality, were associated with
subjective well-being during pregnancy. Therefore, it is essential
to recognise the predictors of maternal mental health, given their
relevance to the public health arena and contribution to actions
contemplated by the SDG.
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