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ABSTRACT 

Exercise during pregnancy is known to have positive effects on both maternal 

and foetal health. Despite international recommendations advocating regular 

exercise for healthy pregnant women, survey data indicate that physical activ-

ity decreases during pregnancy, particularly in the third trimester. This study 

aims to assess the physical activity levels of pregnant women in Hungary in a 

representative sample and to explore the association between physical inac-

tivity, socio-demographic characteristics, and mental health. Utilizing data 

from the Cohort ’18 Hungarian Birth Cohort Study, our analysis encompasses 

6,121 pregnant women. Maternal physical activity was assessed in the third tri-

mester, both for the time of the interview and retrospectively for the pre- 

 

…………………………………………………………………………………………………………..................................................................................... 

1 The Cohort ’18 Growing Up in Hungary research was financed within the framework of the EFOP-1.9.4.–VEKOP-16-2016-
00001 invitation (Renewing methodology and informatics in the social sector), issued by the Hungarian Ministry of Human 
Capacities. 
We would like to thank all the health visitors and the mothers who participated in the Cohort ’18 Growing Up in Hungary 
research. Furthermore, we would like to thank Róbert Urbán for his invaluable methodological advice provided for the 
analysis. 
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pregnancy period. Mental health was evaluated through the CES-D-8 and 

GAD-2 questionnaires. The inactivity rate (defined as less than 1 hour per week) 

in the third trimester was 70% for walking, 92% for cycling, and 90% for sports. 

Inactivity increased across all forms of physical activity during pregnancy. The 

socio-demographic determinants influencing physical activity during preg-

nancy varied for different activities. The examined socio-demographic varia-

bles explained 3.5–4.7% of the variance in walking, 3.3–7.8% in cycling, and 7–

14% in doing sport during pregnancy. Mental health was only significantly as-

sociated with sport activity. These findings underscore the importance of rais-

ing awareness about physical activity in antenatal care, particularly targeting 

at-risk populations.  
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INTRODUCTION 

EXERCISE DURING PREGNANCY 

Physical activity (PA) is defined as exercise that involves movement of the skel-

etal muscles that requires energy expenditure. This encompasses a diverse ar-

ray of activities, such as movement during various leisure activities, transpor-

tation, and even work. Regular PA at moderate to high intensity has been es-

tablished to yield favourable health outcomes (Mottola et al., 2018). There are 

guidelines for prescribing exercise in specific populations and age groups 

(World Health Organization, 2022). One such distinctive life situation that mer-

its consideration is pregnancy (Davenport et al., 2018). 

During pregnancy, the body undergoes numerous changes (Dagher et al., 

2021; Soma-Pillay et al., 2016). However, exercise is recommended during preg-

nancy unless there is any medical contraindication (e.g. high-risk pregnancy) 

(Peters & Brazeau, 2019). 

The American College of Obstetricians and Gynecologists (ACOG) recom-

mends that pregnant women should get at least 150 minutes of moderate-in-

tensity exercise per week. ACOG recommends at least 20–30 minutes of exer-

cise on most or all days of the week (see ACOG Opinion Committee, 2020). 

PA during pregnancy may prevent excessive gestational weight gain 

(Ruchat et al., 2018; Watson et al., 2018), gestational diabetes (Dipla et al., 2021; 

Laredo-Aguilera et al., 2020; Peters & Brazeau, 2019), high neonatal birth 

weight – also known as macrosomia – (Nguyen & Ouzounian, 2021), and ges-

tational hypertension (Magro-Malosso et al., 2017; Witvrouwen et al., 2020; Yeo 

et al., 2000). Excessive gestational weight gain, gestational diabetes and mac-

rosomia are often related (Davenport et al., 2018).  

PA during pregnancy may also exert a positive effect on the wellbeing of 

the future baby (Mudd et al., 2013; Nascimento et al., 2015).  

Previous international research has demonstrated a general decline in PA 

during pregnancy (Borodulin et al., 2008), a trend that becomes particularly 

pronounced in the third trimester (Downs et al., 2012). A 2014 study conducted 

in the United States revealed that only 32% of pregnant women met recom-

mended levels of exercise in the early stages of pregnancy. This rate fell further 

to 12% in late pregnancy (Ruifrok et al., 2014). Similarly, a study of PA patterns 

among pregnant women in Singapore also revealed a decreasing trend in PA 
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frequency across the trimesters of pregnancy (Padmapriya et al., 2015). An-

other study of Chinese women found that only 11.1% of pregnant women exer-

cised at the recommended level (Zhang et al., 2014).  

Results from an extensive cohort study found that nearly 60% of New Zea-

land women maintained an active lifestyle during their pregnancy. Among 

those who were physically active, 40% decreased the amount of activity during 

the first trimester and a subsequent 30% further reduced PA in the later tri-

mesters. Notably, only 4% of the initially inactive mothers started the recom-

mended level of activity in the first trimester of pregnancy. The researchers 

concluded that the probability of women who were inactive before pregnancy 

getting the right amount of exercise and becoming active during pregnancy 

was negligible (Morton et al., 2010). 

A large-sample cohort study in Denmark also assessed pregnant women’s 

frequency of exercise. The study of nearly 8,000 participants shows that 38% 

of Danish mothers adhered to the recommended exercise guidelines in early 

pregnancy. The study found that the four most popular forms of exercise in 

early pregnancy were cycling, running, walking and strength training. In early 

pregnancy, 30% of women cycled, 22% did brisk walking, 10% ran and 8% per-

formed strength training (Broberg et al., 2015). 

A Spanish study found that 20.3% of pregnant women at 20 weeks’ gesta-

tion met the ACOG recommendation for PA (Amezcua-Prieto et al., 2011).  

Results from a cohort study that was conducted in Norway between the 

17th and 21st gestation weeks found that 14.6% of pregnant women exercised 

the adequate amount during pregnancy. The study used the Norwegian rec-

ommendations of at least 20 minutes of moderate-intensity PA three times a 

week as a reference. 31.3% of the women in the study did less than one session 

of PA per week (Gjestland et al., 2013). 

International results show similarly low levels of PA during pregnancy. How-

ever, detailed comparisons of the results are complicated because the studies 

used different measurement methods, examined women in different trimesters 

of pregnancy and in some cases referred to national rather than international 

recommendations, making it difficult to interpret the results. 

Except for the Cohort ‘18 Hungarian Birth Cohort Study discussed in the 

present paper, no previous representative study has specifically investigated 

data on the frequency of PA during pregnancy in Hungary. According to the 

2014 European Health Interview Survey, 15% of men and 10% of women exer-

cise at least 150 minutes a week, based on the PA of the total Hungarian pop-

ulation (Bíró & Tokaji, 2018). The 2019 wave of the European Health Interview 
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Survey found that three out of ten Hungarian adults exercised in their leisure 

time in line with the World Health Organization (WHO) recommendations for 

PA for adults (Hungarian Central Statistical Office, 2019). 

Drawing on insights from global findings, we expect the overall level of PA 

to decrease during pregnancy among women in Hungary. 

    

EXERCISE AND MENTAL HEALTH 

In mood disorders, female gender is associated with increased sensitivity 

(American Psychiatric Association, 2013). The multifaceted physical (Soma-

Pillay et al., 2016), psychological (Meltzer-Brody & Stuebe, 2014) and social 

(Slomian et al., 2019) transformations during pregnancy and childbirth can im-

pose significant challenges on women going through this period. Notably, de-

pression emerges as a frequent serious complication during pregnancy 

(Dagher et al., 2021). Peripartum depression, i.e. depression during pregnancy, 

childbirth and the puerperium, is a condition affecting up to one in seven 

women, according to international data (Langan & Goodbred, 2016). A large-

sample study in the Netherlands found that 4% of women experienced symp-

toms of depression in each trimester of pregnancy. Perinatal depression in any 

trimester was associated with previous mental health problems, multiparity 

and unplanned pregnancy (Truijens et al., 2017). 

Many women also experience anxiety during the antenatal period because, 

as mentioned above, pregnancy brings about many changes. Anxiety is a nor-

mal emotional response, but it can become abnormal if it is exaggerated and 

interferes with the mother’s daily life. Anxiety symptoms can have negative 

effects on both the mother and the foetus (Ding et al., 2014; Rubertsson et al., 

2014). Perinatal anxiety may be caused by generalised anxiety disorder. 

Antenatal depression and anxiety may go unnoticed, often resulting in a 

lack of treatment. This happens because depressive symptoms may be found 

among the many changes associated with pregnancy, leaving pregnant 

women and professionals to identify depressive symptoms with the transient 

changes associated with pregnancy. These symptoms typically include weight 

changes, appetite changes and sleeping problems (Coates et al., 2004). De-

pression and anxiety in the peripartum period have negative effects on both 

the child and the mother (Ruchat et al., 2018; Waters et al., 2014; Weinstock, 

2005). In particular, depression or anxiety disorder during pregnancy increase 

the likelihood of developing postpartum depression (Underwood et al., 2016). 
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Several previous studies have examined the association between PA and 

mental health during the perinatal period. A meta-analysis (Daley et al., 2015) 

identified significant reductions in depression scores attributable to exercise. 

However, the strength of these associations was found to be weak to moder-

ate. A systematic review revealed that exercise during pregnancy reduced the 

odds of depression during pregnancy and mitigated the severity of the symp-

toms (Davenport et al., 2018). However, this beneficial effect did not extend to 

the postpartum period, and no association was found for anxiety in either the 

peri- or postnatal period. Sánchez-Polán and colleagues (2021) examined the 

effect of PA on the development of perinatal depression. Reviewing 15 studies, 

they found that physically inactive women were 16% more likely to develop 

perinatal depression and identified a negative association between depression 

and PA. The authors highlighted that all the reviewed studies examined healthy 

pregnant women, which enabled them to examine the onset of depressive 

symptoms but not the diagnosed depression and its impact. He et al. (2023) 

filled the gap of previous studies by conducting a meta-analytic study on the 

effect of exercise on depression. The uniqueness of this study is that both the 

level and duration of PA were included in the analysis. Their findings indicated 

that moderate exercise may decrease the risk of postpartum depression in the 

general pregnant population. They also found that both low and moderate in-

tensity exercise had a positive effect on symptoms in women with postpartum 

depression.  

According to the literature, the relationship between exercise and maternal 

mental health during pregnancy is complex (Takahasi et al., 2013). PA has a 

preventive effect on the development of mental problems (Goodwin, 2003; 

Mortazavi et al., 2012; Saxena et al., 2005), and PA can serve as an intervention 

to treat mental disorders (Conn, 2010; Dinas et al., 2011; Singh et al., 2023). 

Furthermore, lower levels of maternal mental health are associated with in-

creased inactivity during pregnancy. This association may be attributed to the 

physical effort required by PA, which can be more challenging for mothers with 

poorer mental health, along with a potential decrease in their  motivation to 

engage in exercise (Poudevigne & O’Connor, 2006; Takahasi et al., 2013). 

    

EXERCISE AND SOCIO-DEMOGRAPHIC BACKGROUND 

Several studies on individual differences in exercise during pregnancy exam-

ined the role of socio-demographic background of pregnant women. The ef-
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fects of education and household income on PA during pregnancy were iden-

tified. Studies have consistently confirmed that higher maternal education and 

higher household income are associated with more frequent PA during preg-

nancy (Fell et al., 2009; Gebregziabher et al., 2019; Larrañaga et al., 2013; 

Nascimento et al., 2015; Petersen et al., 2005). Larrañaga and colleagues 

(2013), comparing results of four cohort studies on pregnant women, found 

that inactivity rates were higher among mothers from low socio-demographic 

backgrounds. In a review study, Gaston and Cramp (2011) summarized the find-

ings of 25 studies and identifies socio-demographic characteristics such as 

higher level of maternal education, household income, pre-pregnancy PA and 

having no children currently in the household as predictors of higher PA. How-

ever, there is a lack of consistency in the research results in terms of parity. 

Some studies found that primiparity was associated with lower levels of PA 

(Gebregziabher et al., 2019; Syed Nor et al., 2022), while others identified rela-

tionship between inactivity and multiparity (Davenport et al., 2018; Gaston & 

Cramp, 2011). Further research (Alghamdi, 2023) using structured interviews 

showed that age, body mass index and work status were also important pre-

dictors of PA during pregnancy.  

Based on Hungarian population survey data, PA (not including walking and 

cycling) is associated with socio-demographic characteristics. More than half 

of individuals in the top income quintile and those with a tertiary degree per-

form the recommended amount of exercise per week, compared to only one-

fifth of those in the bottom income quintile, women with up to eight years of 

primary education and men with vocational education (Bíró & Tokaji, 2018). 

To date, no representative study has specifically investigated data on PA 

during pregnancy and its associations in Hungary. Given the risks associated 

with physical inactivity during pregnancy, the aim of this study is to assess the 

PA levels of pregnant women in Hungary using a representative sample of the 

Cohort ‘18 Hungarian Birth Cohort Study. Additionally, this study seeks to ex-

plore the association of socioeconomic status and mental health with physical 

inactivity during pregnancy.    

METHODS 

DESIGN AND SAMPLE 

The present study analyses data from the first, prenatal wave of the Cohort ’18 

Hungarian Birth Cohort Study (abbreviated as Cohort ’18), conducted by the 
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Hungarian Demographic Research Institute.2 Cohort ’18 is a longitudinal cohort 

study designed to examine a representative sample of children growing up in 

Hungary. The research adopts a multidisciplinary approach, with a particular 

focus on demographic characteristics, social, health-related, developmental 

and psychological factors. The study population consists of Hungarian mothers 

whose children were expected to be born between 1 April 2018 and 30 April 

2019. Recruitment and data collection were conducted via the network of 

health visitors, who received preliminary training. In Hungary, the health visitor 

service provides an obligatory health service as part of the antenatal care. The 

one-time state allowance that mothers receive at the birth of their child is con-

ditional on attending antenatal care. If the pregnant woman refuses to coop-

erate with the health visitors, they must report this to child protection services. 

They are responsible for following the pregnancy and examining pregnant 

women, and thus they are competent to assess the health or social risk of preg-

nancy. 

The study sample is considered to be representative of the population of 

women giving birth in Hungary in 2018 in terms of maternal age, education, 

official marital status, place of residence and parity.  

The research complied with both the Code of Ethics for Hungarian Psy-

chologists and the Declaration of Helsinki. In addition to prior verbal infor-

mation, participants were provided with written information on data protec-

tion and data management in all cases. Participation in the research was based 

on voluntary informed consent, which was signed in writing by the subjects (or 

by their legal guardian for participants under 18 years of age). Details of the 

legislation and the research are described in published technical reports 

(Szabó, 2021; Veroszta, 2018, 2019). 

In the first wave of the study, pregnant women were contacted during the 

third trimester of their pregnancy (gestational weeks 28–31) by health visitors. 

In some cases (n = 1668, percentage = 20.2%, minimum = 20th week, maximum 

= 40th week), the data were collected outside the specified gestational inter-

val. In the present analysis, respondents beyond gestational weeks 28–31 are 

excluded to improve the interpretability of the data. We also exclude multiple 

pregnancies, as they are considered as pregnancies at risk (Buhling et al., 

2003) (twin pregnancy n = 120, percentage = 1.45%; triplet pregnancy  = 1, per-

centage = 0.01%). The total number of participants is 6,121. We have not applied 

data replacement for missing data, so the sample size may vary. 

…………………………………………………………………………………………………………..................................................................................... 

2 The public database of the study is available on reasonable request from the Hungarian Demographic Research Institute. 
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MEASURES 

Socio-demographic and pregnancy-related data 

In the analysis, socio-demographic and pregnancy-related data were used 

from the prenatal wave of the Cohort ’18 survey (grouping certain categories 

together for the purposes of this analysis) and from the linked data of the Preg-

nancy Booklet, provided by health visitors with maternal consent.  

The analysed socio-demographic background variables were maternal age 

(14–19; 20–24; 25–29; 30–34; 35–39; 40+ years), highest maternal educational 

attainment (up to 8 years of primary schooling; vocational training; secondary 

education; higher education), equivalent income quintiles3 (1 = lowest; 5 = 

highest), parity (first child of the mother; not the first child), the population of 

settlement (up to 1,000; 1,001–4,999; 5,000–19,900; 20,000–49,999; 50,000–

1,000,000 inhabitants; Budapest (capital of Hungary)), and work status4 (un-

employed; employed).  

Regarding maternal health status, the analyses included pregnancy risk 

classification and mothers’ subjective health assessment. The risk classification 

of pregnancy was based on the opinion of the local health visitors, as indicated 

by the official classification of mothers’ pregnancy risk in the Pregnancy Book-

let (need extra pregnancy care for health or social reasons; no need for extra 

care). The subjective health rating was measured on a Likert scale of 1 to 5 for 

the mother’s assessment of her health (1 = very good; 5 = very poor).  

    

Depressive symptoms 

Depressive symptoms were assessed using an 8-item version (Bracke et al., 

2008) of the Center for Epidemic Studies Depression questionnaire (Radloff, 

1977) (CES-D-8). The Hungarian translation of the questionnaire was done by 

Szeifert (2010). In the questionnaire, respondents indicate on a 4-point Likert 

scale how often they have experienced certain feelings or behaviour in the past 

week (0 = None or almost none of the time (less than one day), 3 = All or almost 

all of the time (5–7 days)). A higher score indicates a higher frequency of de-

pressive experiences. The internal consistency of the scale was found to be 

good throughout the study (Cronbach’s alpha = 0.755). Questions about de-

pressive experiences were included in the self-administered paper-pencil 

…………………………………………………………………………………………………………..................................................................................... 

3 The means of net monthly equivalent income, divided into equalised household income quintiles, calculated on the to-
tal sample. This is based on a square-root equivalence scale, following OECD practice.  
4 Based on employment, regardless of whether the woman is actively working or already on maternity leave. 
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questionnaire. Following the previous literature in Hungary (Kopcsó, 2020), 

the cut-point for CES-D-8 was set at ≥ 9, based on the stricter cut-off. 

    

Generalised anxiety 

Generalised anxiety was measured using the Generalised Anxiety Disorder-2 

scale (GAD-2) (Kroenke et al., 2007). The questionnaire can be used to screen 

anxiety symptoms. The measure uses a 4-point Likert scale (0 = Not at all; 3 = 

Nearly every day) to reveal how often the respondent’s certain behaviour and 

feelings occurred over the past two weeks. The questionnaire consists of two 

items. The minimum score obtainable on the test is 0 and the maximum is 6. 

The higher the score, the more anxiety symptoms the respondent reports. 

The measure is suitable for screening for generalised anxiety disorder, also 

in the population of pregnant women (National Institute for Health and Care 

Excellence, 2014). The questionnaire was found to be reliable (Cronbach’s al-

pha = 0.702) in the Cohort ’18 study. The assessment of generalised anxiety 

was part of the self-administered paper-pencil questionnaire. Following the 

previous literature in Hungary (Kopcsó, 2020), the GAD-2 cut-off point was 

defined at ≥ 3.  

    

Physical activity 

PA during pregnancy was measured in the third trimester, as well as retrospec-

tively for the pre-pregnancy period. A 4-point scale (1 = Not at all; 2 = Less than 

an hour; 3 = More than one but less than three hours; 4 = At least three hours) 

was used to indicate the mean duration of weekly PA of the mothers during 

these periods. The following activities were assessed: 1) physical activity, such 

as swimming, running, aerobics, and tennis (referred to henceforth as sport); 

2) cycling, including cycling to work and outdoor activity; and 3) walking, in-

cluding walking to work.   The computer- or paper-assisted personal interviews 

were assisted by local health visitors (Szabó, 2021). For the analysis, the origi-

nal four response categories of frequency have been merged into two catego-

ries (less than one hour per week; at least one hour per week). The cut-off 

point for PA during pregnancy is at least one hour per week. Thus, pregnant 

women who exercised less than one hour per week during the 28–31 weeks of 

gestation were included in the inactive category. 
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DATA ANALYSIS 

For the categorical variables, we report their frequencies and percentages. The 

CES-D-8 and GAD-2 scores were transformed from continuous to categorical 

variables. The four categories of the distress variable consisted of depressive 

and anxiety symptoms. Sine morbo meant the absence of these symptoms. 

The depressive symptoms category indicated a high-risk score only on the 

CES-D-8 scale, while anxiety symptoms indicated a high-risk score on the 

GAD-2 questionnaire. The comorbidity category included those who had both 

symptoms together. 

The Pearson chi-square test was used to calculate the difference in the ex-

ercise frequency before and during pregnancy. Effect sizes are reported using 

Phi indices. 

Firstly, three binary logistic regression models were applied for the multi-

variate analysis with activity as the dependent variable in the three PA forms 

(sports, walking, and cycling). The predictor variables included in the model 

were socio-demographic background variables, namely maternal age, equiva-

lent income quintiles, population of settlement, highest maternal educational 

attainment, parity, and work status.  

For the final model, we also used binary logistic regression analysis, in 

which we added the distress variable as an additional predictor. The independ-

ent variables were analysed using the ENTER method. In order to control for 

maternal health status, the model included pregnancy risk classification and 

mothers’ subjective health assessment. We reported odds ratios and corre-

sponding 95% confidence intervals (CI).  

The accepted significance level was p < 0.05. Data was weighted for the 

statistical analysis in order to eliminate minor biases in the sample. Details of 

the weighting method is described in the technical report of Szabó (2021). 

RESULTS 

CHARACTERISTICS OF PARTICIPANTS 

The maternal characteristics included in this study are presented in Table 1. 
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Table 1: Descriptive characteristics of respondents 

Maternal characteristics N (%) 

Age (N = 6121)  
>?–>@Ayears BBBA(CD?) 
EF–E?Ayears @>GA(>CDF) 
EC–E@Ayears >HEFA(EHDC) 
BF–B?Ayears >GC?A(BFDB) 
BC–B@Ayears >FGIA(>IDG) 
?FJAyears BF@A(CD>) 

Educational attainment (N = 6121)  
Up to 8 years of primary schooling >EBFA(EFD>) 
Vocational training IBEA(>EDF) 
Secondary education E>FBA(B?DB) 
Higher education EFCIA(BBDH) 

Equivalent income quintiles (N = 5498)  
>A(lowest) >>F>A(EFD>) 
E >>FEA(EFD>) 
B >F@?A(>@D@) 
? >>C@A(E>D>) 
CA(highest) >FEGA(>GDI) 

Relationship status (N = 6121)  
Married BBE>A(C?DE) 
Cohabiting ECG>A(?EDE) 
Single/LAT E>@A(BDH) 

Parity (N = 6105)  
First child EGB>A(?HD?) 
Second child EF>GA(BBD>) 
Third child GIFA(>?DB) 
Fourth or subsequent child BGHA(HDB) 

Population of the settlement (N = 6121)  

UpAtoA>OFFFAinhabitants HBBA(>FDB) 
>OFF>–?O@@@Ainhabitants >IB@A(EGD?) 
COFFF–>@O@@@Ainhabitants >ECEA(EFDC) 
EFOFFF–?@O@@@Ainhabitants C@CA(@DI) 
CFOFFF–>OFFFOFFFAinhabitants @EFA(>CDF) 
Budapest @GBA(>HD>) 

Employment status (N = 6121)  
Unemployed >H@CA(EIDI) 
Employed ??EHA(IEDB) 

Self-perceived health (N = 5774)  
Very good >CHIA(EID>) 
Good BB@FA(CGDI) 
Fair IC?A(>BD>) 
Poor CCA(>DF) 
Very poor @A(FD>) 

Need for extra pregnancy care (N = 6080)  
Yes, for health reasons EEEGA(BHDH) 
Yes, for social reasons EBFA(BDG) 
Yes, for health and social reasons EBFA(BDG) 
No need for extra care BB@EA(CCDG) 

 

Source: Cohort ’18 Hungarian Birth Cohort Study, prenatal wave, authors’ own calculations. 
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The mean gestation age of pregnancy at the time of the survey was 29.5 

weeks (SD = 1.09). The mean age of mothers at birth was 29.7 years (SD = 

6.02). 56.8% of the respondents belonged to the 25–34 age group. In terms of 

educational attainment, one third of mothers had tertiary education, one third 

had completed secondary education, while the lowest level of education, eight 

grades or less, was found in one fifth of mothers.  

Just over half of them were married, slightly fewer were in a cohabiting 

partnership, with only 3.6% single or living apart together (LAT). Almost half 

of the participants’ children in the survey were the first of their mother. One in 

ten respondents lived in settlements with fewer than 1,000 inhabitants, while 

one in six mothers lived in the capital. According to the health visitors’ opinion, 

more than one out of three mothers needed extra pregnancy care for health 

reasons.  

    

PHYSICAL ACTIVITY LEVELS 

Table 2 shows the PA levels among the participants, classified into domains 

and duration per week, before and during pregnancy. We examined three 

types of physical activities: walking, biking, and sport.  

Two thirds of the respondents used to walk, more than one out of four used 

to bike, and one third used to do some kind of sports at least 1 hour per week 

before pregnancy. A significant decrease can be observed in all three areas 

during pregnancy, with medium to large effect sizes. While the majority main-

tained their walking activity, the decrease in cycling and sports was remarka-

ble. 
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Table 2: Physical activity levels before and during pregnancy 

Physical activity levels among respondents N (%) 

Walking  
before pregnancy (N = 6121)  

less than 1 hour/week EFBHA(BBD?) 
at least 1 hour/week ?FHGA(HHDH) 

during pregnancy (N = 6105)  
less than 1 hour/week E?@BA(?FDG) 
at least 1 hour/week BH>BA(C@DE) 

Pearson χ2 B>BFDCEF** 
Phi FDI>H 

Biking     
before pregnancy (N = 6106)  

less than 1 hour/week ???FA(IEDI) 
at least 1 hour/week >HHHA(EIDB) 

during pregnancy (N = 6103)  
less than 1 hour/week CHFIA(@>D@) 
at least 1 hour/week ?@IA(GD>) 

Pearson χ2 >E?FDBC>** 
Phi FD?C> 

Sport     
before pregnancy (N = 6103)  

less than 1 hour/week ?>BCA(HIDI) 
at least 1 hour/week >@HGA(BEDB) 

during pregnancy (N = 6107)  
less than 1 hour/week C?GIA(G@DG) 
at least 1 hour/week HEFA(>FDE) 

Pearson χ2 >FBHDIFC** 
Phi FD?>E 

 

Note: Significance levels: * p < 0.05, ** p < 0.001.  

Source: Cohort ’18 Hungarian Birth Cohort Study, prenatal wave, authors’ own calculations. 

    

    

MENTAL HEALTH PROBLEMS 

Table 3 shows the prevalence of mental health problems among the respond-

ents. Based on self-report, three quarters of the mothers had no mental health 

problems. Every sixth mother showed depressive symptoms, and a similar rate 

had anxiety symptoms. As many respondents were affected by both mental 

health problems, we can observe a 7.7% prevalence of comorbidity.  
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Table 3: Self-reported mental health problems among pregnant mothers  

Mental health problems among respondents N (%) 

Depression symptoms (N = 6121)  
Yes @?>A(>CDG) 
No CFEIA(G?DE) 

Anxiety symptoms (N = 6121)  
Yes @>EA(>CDC) 
No ?@G>A(G?DC) 

Distress (N = 6121)  
Sine morbo ??@GA(IHDI) 
Depression symptoms only ?HEA(ID@) 
Anxiety symptoms only ?CEA(IDI) 
Comorbidity ?CBA(IDI) 

 

Source: Cohort ’18 Hungarian Birth Cohort Study, prenatal wave, authors’ own calculations. 

    

    

DETERMINANTS OF PHYSICAL ACTIVITY DURING  
PREGNANCY 

In order to explore the sociodemographic background of physical inactivity 

during pregnancy, three initial models were constructed, separately for walk-

ing, cycling, and sport. In all three cases, the outcome variable was whether 

the pregnant woman engaged in the activity for at least 1 hour per week. The 

explanatory variables were maternal age, education, parity, employment sta-

tus, household income, and population of the settlement.  

All three initial logistic regression models were found to be significant 

(walking: –2LL = 7195.36; χ2(19) = 192.79; p < 0.001; cycling: –2LL = 2872.16; 

χ2(19) = 185.02; p < 0.001; sport: –2LL = 3234.77; χ2(19) = 386.71; p < 0.001). 

The examined socio-demographic variables explained 3.5–4.7% of the var-

iance in walking, 3.3–7.8% in cycling, and 7–14% in doing sport during preg-

nancy.  

Overall, household income, maternal educational attainment, parity, and 

the population of the settlement were found to be statistically significant in 

the models for walking and doing sport during pregnancy. In contrast, mater-

nal education, employment status, and the population of the settlement had 

significant predictive power in the models for cycling during pregnancy. Ma-

ternal age was not significant in either model.  

The model values are presented in detail in Tables 4–6. 
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Table 4: Logistic regression to determine factors associated with walking activity during  

pregnancy 

  B S.E. OR CI 95% p 

Equivalent income quintiles        FDFFB* 
>A(lowest) –FDECG FD>>> FDIIE FDHE> FD@H> FDFEF 
E –FDEGB FD>FE FDICB FDH>I FD@EF FDFFC 
B –FDFIH FDF@I FD@EI FDIHH >D>E> FD?B? 
? FDF?C FDF@? >DF?H FDGIF >DECI FDHBC 
CA(highestUArefD)            

MaternalAage        FDFC@ 
>?–>@Ayears FDEGE FD>@@ >DBEH FDG@I >D@C@ FD>CI 
EF–E?Ayears FDEGH FD>CG >DBB> FD@II >DG>C FDFIF 
EC–E@Ayears FD>>I FD>?B >D>E? FDG?G >D?GG FD?>H 
BF–B?Ayears FDFBC FD>?> >DFBH FDIGC >DBHH FDGFC 
BC–B@Ayears –FDFH> FD>?G FD@?> FDIF? >DECG FDHG> 
?FJAyearsA(refD)            

PopulationAofAtheAsettlement        FDFFF** 
UpAtoA>OFFFAinhabitants –FDGHI FD>EF FD?EF FDBBE FDCB> FDFFF 
>OFF>-?O@@@Ainhabitants –FDGFG FDF@G FD??H FDBHG FDC?F FDFFF 
COFFF->@O@@@Ainhabitants –FDCHH FD>FF FDCHG FD?HI FDH@> FDFFF 
EFOFFF-?@O@@@Ainhabitants –FDCEI FD>>@ FDC@F FD?HG FDI?C FDFFF 
CFOFFF–>OFFFOFFFAinhabitants –FDEC? FD>FI FDIIH FDHE@ FD@CI FDF>G 
Budapest (ref.)            

Educational attainment        FDF>G* 
Up to 8 years of primary schooling –FDBCI FD>>? FDIFF FDCHF FDGIC FDFFE 
Vocational training –FD>I@ FD>FH FDGBH FDHI@ >DFBF FDF@E 
Secondary education –FD>?@ FDFI? FDGH> FDI?C AFD@@H FDF?B 
Higher education (ref.)            

Employment status            
Unemployed FDF>B FDFG> >DF>? FDGHC >D>GG FDGHG 
Employed (ref.)            

Parity            
First child of the mother –FD>@> FDFHB FDGEH FDIBF FD@BC FDFFE* 
Not the first child (ref.)            

Constant >D>IF FD>CI BDEE>   FDFFF** 
 

Notes: Abbreviations: OR – odds ratio, CI – confidence interval; ref. – reference category. Significance levels: * 

p < 0.05, ** p < 0.001.  

Source: Cohort ’18 Hungarian Birth Cohort Study, prenatal wave, authors’ own calculations. 
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Table 5: Logistic regression to determine factors associated with cycling activity during  

pregnancy 

  B S.E. OR CI 95% p 

Equivalent income quintiles        FD>EE 
>A(lowest) FDB?? FDEEF >D?>F FD@>I ED>H@ FD>>G 
E FDCBI FDEFH >DI>> >D>?E EDCHB FDFF@ 
B FDBHF FDEF? >D?BB FD@H> ED>BG FDFIG 
? FDBFF FDEFE >DBCF FD@F@ EDFFH FD>BI 
CA(highestUArefD)            

MaternalAage        FDB?I 
>?–>@Ayears –FDEI> FDBCE FDIHB FDBGB >DCEF FD??> 
EF–E?Ayears –FDFGI FDE@G FD@>I FDC>E >DH?? FDII> 
EC–E@Ayears FD>B? FDEII >D>?? FDHH? >D@H@ FDHEG 
BF–B?Ayears FDFE> FDEIG >DFE> FDC@E >DIHF FD@?> 
BC–B@Ayears –FD>H@ FDE@H FDG?C FD?IE >DC>F FDCH@ 
?FJAyearsA(refD)            

PopulationAofAtheAsettlement        FDFFF** 
UpAtoA>OFFFAinhabitants FDFCF FDEHC >DFC> FDHEC >DIHI FDGCE 
>OFF>–?O@@@Ainhabitants FDCEI FDE>? >DH@B >D>>? EDCIC FDF>? 
COFFF–>@O@@@Ainhabitants >DEEI FDEFH BD?>F EDEIC CD>>F FDFFF 
EFOFFF–?@O@@@Ainhabitants FDC>H FDECB >DHIH >DFE> EDICF FDF?> 
CFOFFF–>OFFFOFFFAinhabitants FD>?C FDE?I >D>CH FDI>E >DGIG FDCCG 
Budapest (ref.)            

Educational attainment        FDFFF** 
Up to 8 years of primary schooling FDH?@ FD>@B >D@>B >DBF@ EDI@C FDFF> 
Vocational training FDC@B FD>G> >DG>F >DEIF EDCI@ FDFF> 
Secondary education –FD>F@ FD>C> FDG@I FDHHI >DEFH FD?I> 
Higher education (ref.)       >DF?> >DIHF   

Employment status            
Unemployed FDBFE FD>B? >DBCB >DF?> >DIHF FDFE?* 
Employed (ref.)            

Parity            
First child of the mother FDFIC FD>>H >DFII FDGCG >DBCB FDCEE 
Not the first child (ref.)            

Constant –BDHI@ FDBBC FDFEC   FDFFFA** 
 

Notes: Abbreviations: OR – odds ratio, CI – confidence interval; ref. – reference category. Significance levels: * 

p < 0.05, ** p < 0.001.  

Source: Cohort ’18 Hungarian Birth Cohort Study, prenatal wave, authors’ own calculations. 
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Table 6: Logistic regression to determine factors associated with sport activity during pregnancy 

– initial model 

  B S.E. OR CI 95% p 

Equivalent income quintiles        FDFFF** 
>A(lowest) –FDIIH FDEFH FD?HF FDBFG FDHG@ FDFFF 
E –FDIG@ FD>I> FD?C? FDBEC FDHBC FDFFF 
B –FDH@B FD>?? FDCFF FDBII FDHH? FDFFF 
? –FD?>C FD>EE FDHHF FDC>@ FDGB@ FDFF> 
CA(highestUArefD)            

MaternalAage        FDHF> 
>?–>@Ayears FDFBF FD?F? >DFB> FD?HH EDEII FD@?> 
EF–E?Ayears –FDF@H FDEIE FD@F@ FDCBB >DC?@ FDIEC 
EC–E@Ayears –FD>E? FDEEC FDGG? FDCH@ >DBIB FDCGB 
BF–B?Ayears –FD>EH FDE>G FDGG> FDCIC >DBCF FDCH> 
BC–B@Ayears FDF@C FDEEH >DF@@ FDIFH >DI>B FDHIH 
?FJAyearsA(refD)            

PopulationAofAtheAsettlement        FDFFI* 
UpAtoA>OFFFAinhabitants –FD?EF FDEEC FDHCI FD?EB >DFE> FDFHE 
>OFF>–?O@@@Ainhabitants –FD?BE FD>CB FDH?@ FD?G> FDGIH FDFFC 
COFFF–>@O@@@Ainhabitants FDFFH FD>?F >DFFH FDIHC >DBEC FD@H? 
EFOFFF–?@O@@@Ainhabitants FD>BE FD>HC >D>?> FDGEH >DCIG FD?E? 
CFOFFF–>OFFFOFFFAinhabitants –FD>EI FD>?C FDGG> FDHHB >D>IF FDBG> 
Budapest (ref.)            

Educational attainment        FDFFF** 
Up to 8 years of primary schooling –>DF?B FDE?C FDBCE FDE>G FDCIF FDFFF 
Vocational training –>D?G? FDEC? FDEEI FD>BG FDBIB FDFFF 
Secondary education –FDIIC FD>>H FD?H> FDBHI FDCIG FDFFF 
Higher education (ref.)            

Employment status            
Unemployed –FD>IF FD>I? FDG?B FDC@@ >D>GI FDBEG 
Employed (ref.)            

Parity            
First child of the mother FDH?G FD>F? >D@>E >DC@@ EDB?? FDFFF** 
Not the first child (ref.)            

Constant –>DBEG FDEEH FDEHC   FDFFF** 
 

Notes: Abbreviations: OR – odds ratio, CI – confidence interval; ref. – reference category. Significance levels: * 

p < 0.05, ** p < 0.001.  

Source: Cohort ’18 Hungarian Birth Cohort Study, prenatal wave, authors’ own calculations. 

 

In the models for walking and cycling, the inclusion of depression and anx-

iety symptoms did not make a difference. Distress symptoms of the respond-

ents did not significantly affect these two types of PA during pregnancy. How-

ever, in case of sports, distress was significantly associated with the outcome 

variable, even after controlling for perceived health and for the need for extra 

pregnancy care. Therefore, we present only the latter model. The model values 

are detailed in Table 7. 

 



PHYSICAL INACTIVITY DURING PREGNANCY 

29 

Table 7: Logistic regression to determine factors associated with sport activity during pregnancy 

– final model 

 
B S.E. OR CI 95% p 

Equivalent income quintiles        FDFFF** 
>A(lowest) –FDHGE FDE>C FDCFH FDBBE FDIIF FDFF> 
E –FDIE> FD>I@ FD?GH FDB?E FDH@F FDFFF 
B –FDHGF FD>C> FDCFH FDBIH FDHG> FDFFF 
? –FDBGF FD>EG FDHG? FDCBE FDGI@ FDFFB 
CA(highestUArefD)            

MaternalAage        FDE?@ 
>?–>@Ayears –FDFEG FD?BF FD@IE FD?>@ EDECG FD@?G 
EF–E?Ayears –FDFGG FDE@B FD@>H FDC>C >DHEI FDIH? 
EC–E@Ayears –FD>GF FDE?H FDGBC FDC>C >DBC? FD?HC 
BF–B?Ayears –FD>@> FDEB@ FDGEH FDC>I >DBEF FD?EC 
BC–B@Ayears FD>BE FDE?? >D>?> FDIFI >DG?> FDCG@ 
?FJAyearsA(refD)            

PopulationAofAtheAsettlement        FDF?H* 
UpAtoA>OFFFAinhabitants –FD?BB FDEBC FDH?G FD?F@ >DFEG FDFHH 
>OFF>–?O@@@Ainhabitants –FDBGC FD>CG FDHGF FD?@@ FD@EG FDF>C 
COFFF–>@O@@@Ainhabitants –FDFHG FD>?I FD@BC FDIF> >DE?C FDH?? 
EFOFFF–?@O@@@Ainhabitants FD>FH FD>IB >D>>E FDI@B >DCC@ FDC?F 
CFOFFF–>OFFFOFFFAinhabitants –FD>G? FD>CB FDGBE FDH>I >D>EE FDEEG 
Budapest (ref.)            

Educational attainment        FDFFF** 
Up to 8 years of primary schooling –>DFEF FDECI FDBHF FDE>G FDC@I FDFFF 
Vocational training –>D?B@ FDEHE FDEBI FD>?E FDB@I FDFFF 
Secondary education –FDIHH FD>E> FD?HC FDBHI FDCG@ FDFFF 
Higher education (ref.)            

Employment status            
Unemployed –FD>EB FD>I@ FDGG? FDHEE >DECH FD?@E 
Employed (ref.)            

Parity            
First child of the mother FDHBG FD>F@ >DG@E >DCEG EDB?B FDFFF** 
Not the first child (ref.)            

Distress         FDFEF* 
Sine morbo (ref.)       

Depression symptoms only –FD?>@ FDEEI FDHCG FD?EE >DFEH FDFHC 
Anxiety symptoms only –FDBBC FDEE? FDI>C FD?H> >D>>F FD>BH 
Comorbidity  –FDH?E FDEIG FDCEH FDBFC FD@FG FDFE> 

Self-perceived health        FD>CC 
Very good FDF?@ >DE?E >DFCF FDF@E >>D@I@ FDG>G 
Good FDFFG >DE?F >DFFG FDFG@ >>D?H> FDFH> 
Fair FDBBF >DE?C >DB@F FD>E> >CD@?G FDEH? 
Poor –FDIC> >D?EE FD?IE FDFE@ IDHHG FD@GF 
Very poor (ref.)        

Need for extra pregnancy care        
No need for extra care (ref.)       
Need for extra care –FD>HH FD>FC FDG?I FDHG@ >DF?> FD>>? 

Constant –ED>C@ FDF?H    FDFFF** 
 

Notes: Abbreviations: OR – odds ratio, CI – confidence interval; ref. – reference category. Significance levels: * 

p < 0.05, ** p < 0.001. Source: Cohort ’18 Hungarian Birth Cohort Study, prenatal wave, authors’ own calculations. 
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This final model for sport activity during pregnancy was statistically signif-

icant (–2LL = 2965.189; χ2(26) = 366.954; p < 0.001). The explanatory variables 

explained 7–14% of the variance (R2 = 0.07 (Cox and Snell), 0.14 (Nagelkerke)). 

In addition to income level, educational attainment, parity, population of the 

settlement, and distress were also significantly related to sport activity during 

pregnancy.  

    

DISCUSSION 

This study aimed to explore the PA patterns of pregnant women in Hungary in 

a representative sample and to assess whether physical inactivity during preg-

nancy is associated with socio-demographic background and maternal mental 

health.  

The findings indicated that the lowest inactivity rate (defined as less than 1 

hour of activity per week) before pregnancy was for walking, at 33%. Con-

trastingly, the inactivity rate was higher for cycling (73%) and for sports (68%). 

In comparison, a general population study identified a 70% inactivity rate 

in the Hungarian adult population (Hungarian Central Statistical Office, 2019). 

However, it is crucial to note that the reference interval in that particular study 

was 150 minutes of PA per week, whereas the present study employed a more 

permissive interval of 60 minutes. The determination of the lower threshold 

value in this research was justified by the fact that, based on the original four 

categories (none; less than one hour per week; at least one hour but less than 

3 hours per week; at least 3 hours per week), we could not separate 150 

minutes of weekly exercise frequency according to the international recom-

mendation. In addition, the low physical activity rate of Hungarian mothers jus-

tified the more permissive 60-minute threshold, similar to the study by 

Gjestland et al. (2013) in Norway. For the aforementioned categorization rea-

sons, the original four categories have been converted into two categories 

along the 60-minute per week physical activity limit. 

Physical inactivity during pregnancy showed a significant increase across 

all three categories of PA from pre-pregnancy to the third trimester, in line with 

the consistent trend identified in previous studies documenting an increase in 

inactivity during pregnancy (Borodulin et al., 2008; Morton et al., 2010; 

Nascimento et al., 2015), especially in the third trimester (Downs et al., 2012; 

Padmapriya et al., 2015; Ruifrok et al., 2014). Walking was identified as the most 

prevalent form of PA during pregnancy, with 59% of mothers walking at least 
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1 hour a week. Notably, the surge in inactivity during pregnancy was more pro-

nounced for the other two forms of PA, with an outstanding inactivity rate of 

92% for cycling and 90% for sports among mothers.  

It is noteworthy that no large-sample representative study of PA during 

pregnancy has been conducted in Hungary prior to this investigation. When 

compared to international findings, a Chinese study also identified walking as 

the most common form of PA (Zhou et al., 2022). A cross-sectional study also 

identified walking as the most common form of exercise during pregnancy, 

with an observed inactivity rate of 87% in the third trimester (Domingues & 

Barros, 2007). Similar trends were noted in the United States, where inactivity 

in late pregnancy was reported at 88% (Ruifrok et al., 2014), while in China the 

inactivity rate was 89% (Zhang et al., 2014).  

In Spain, the prevalence of inactivity during the second trimester was 80% 

(Amezcua-Prieto et al., 2011). The prevalence of inactivity among pregnant 

women in Hungary is similarly high, particularly in the case of vigorous physical 

activities such as playing sports or cycling. It is important to note that the ref-

erence value in the aforementioned research was the ACOG-recommended 150 

minutes of weekly PA. The present study set the reference value at 60 minutes, 

thus the inactivity of pregnant women in Hungary is considered to be higher. 

In the aforementioned Norwegian study, 60 minutes of PA were also measured 

in the second trimester, with the results showing an 86% inactivity rate 

(Gjestland et al., 2013). 

A number of factors may contribute to the high inactivity rate during the 

third trimester. Pregnant women may place greater emphasis on rest during 

pregnancy, especially in the last trimester. In their study, Clark and Gross 

(2004) interviewed mothers about PA during pregnancy. Mothers mentioned 

the importance of rest and fear of miscarriage or pregnancy complications as 

reasons for inactivity. Apart from these factors, inactivity may be caused by 

mothers’ malaise, such as fatigue or nausea (Duncombe et al., 2009; Ribeiro & 

Milanez, 2011). A further reason for inactivity may be a lack of information re-

ceived during the antenatal care process about the recommended amount and 

form of PA during pregnancy and its positive effects (Clarke & Gross, 2004). A 

study by Nascimento and colleagues (2015) found that only 47% of women 

received instructions on PA during the antenatal care process. 

The results of our study indicated that maternal mental health is associated 

with physical inactivity. However, this association was only significant for sport 

as a form of vigorous PA. Compared with mothers with no distress symptoms, 

those with comorbid symptoms were 0.5 times less likely to be engaged in 
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sport activity. Mental health was not a significant predictor of walking and cy-

cling inactivity during pregnancy. Sánchez-Polán and colleagues (2021) found 

that mothers who were inactive during pregnancy were more likely to experi-

ence perinatal depression. He et al. (2023) highlighted the beneficial effect of 

PA on perinatal depression. The study also drew attention to the intensity of 

PA. Similarly, we also found that only intense forms of PA, such as doing sports, 

were positively associated with mental health during pregnancy. Previous 

studies showed that aerobic exercise was associated with a reduced risk of 

depressive symptoms during pregnancy (Koniak-Griffin, 1994; Robledo-Colo-

nia et al., 2012). Several studies have highlighted the importance of differenti-

ating between the form and intensity of PA, revealing that low intensity activ-

ities, such as housework, was associated with higher anxiety (Gebregziabher 

et al., 2019; Kaur et al., 2019; Syed Nor et al., 2022; Takahasi et al., 2013). 

In line with the findings of our study, many studies have not explicitly ad-

dressed the proportion of time spent on leisure activities within the overall 

spectrum of physical activities. Notably, this study encountered challenges in 

separating walking and cycling as activities for transport purposes from those 

undertaken for leisure. However, the results of this paper align with the obser-

vation that only a lack of sport activities emerged as a predictor of mental 

health problems. Furthermore, the measurement specifically focused on in-

tense PA as a leisure pursuit, which reinforces previous research showing an 

association between intense leisure-time PA and mental health during preg-

nancy.  

The socio-demographic characteristics of mothers were found to be pre-

dictors of inactivity during pregnancy. Overall, socio-demographic variables 

explained sport activity to the greatest extent.  

For walking and sport, maternal education, income status, population of 

settlement and parity were associated with physical inactivity. Pregnant 

women without a university degree were 0.2–0.5 times less likely to engage in 

sports, while 0.7–0.9 times less likely to walk actively, compared to mothers 

with a degree. Lower household income was also associated with inactivity 

during the third trimester. Compared with respondents with the highest in-

come, those in the lowest two quintiles were 0.8 times less likely to walk ac-

tively and 0.5 times less likely to be active in sports. For sport activity, the third 

(0.5 times) and fourth (0.7 times) quintiles were also at risk. These results were 

consistent with previous research that found that higher maternal education 

and higher household income were associated with more frequent PA during 
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pregnancy (Fell et al., 2009; Larrañaga et al., 2013; Nascimento et al., 2015; 

Petersen et al., 2005).  

Regarding the size of the settlement, people living in smaller settlements 

were more inactive. Compared to those living in Budapest, pregnant women in 

settlements with less than 50,000 inhabitants were 0.4–0.6 times less likely to 

walk actively, and the odds were 0.8 times lower in larger cities. Sport activity 

was reduced by 0.7 times in settlements with 1,000–5,000 inhabitants.  

Another significant factor was primiparity. Women who were pregnant with 

their first child were 0.8 times less likely to walk actively, but 1.9 times more 

likely to be active in sports. Our results align with previous research in which 

multiparity has been identified as a predictor of inactivity (Davenport et al., 

2018; Gaston & Cramp, 2011). The main possible explanation is the responsibil-

ity of caring for older children. Multiparous women engage in a variety of ac-

tivities with their children, including visits to playgrounds, play, and walks. 

While these activities may contribute to an increase in overall walking time, 

they may leave mothers with less time available for more vigorous exercise. 

However, in the case of cycling, education, occupational status, and size of 

settlement showed a different pattern. The odds of being active in cycling were 

1.8–1.9 times higher for mothers with the lowest two levels of education (com-

pared to those with a university degree) and 1.4 times higher for unemployed 

mothers. In addition, active cycling was 1.7–3.4 times more common in settle-

ments with 1–50 thousand inhabitants than in Budapest, and was the most 

common (OR = 3.4) in settlements with 5–20 thousand inhabitants. The results 

therefore suggested that cycling is a distinct form of PA among pregnant 

women in Hungary. We concluded that cycling is more likely to be considered 

as a means of transportation for mothers in the analysis, which is more typical 

of mothers with lower education and living in small and medium-sized settle-

ments where public transportation options are limited. Moreover, cycling is still 

a less popular form of transportation in large cities in Hungary than in other 

European urban areas. Broberg et al. (2015) identified a much higher preva-

lence of cycling among pregnant women in Denmark. This suggests cultural 

differences in bicycle use (Oosterhuis, 2016). Therefore, we consider it neces-

sary to analyse the correlates of cycling for leisure purposes in future analyses 

and to examine the different forms of PA separately. 

Our analysis revealed that maternal age was not a significant predictor of 

either form of PA during pregnancy. Our results are not consistent with the 

majority of previous findings. Alghamdi (2023) conducted structural inter-

views with a small number of participants, where maternal age emerged as a 



NIKOLETT GABRIELLA SÁNDOR – JULIANNA BOROS – KRISZTINA KOPCSÓ – BEATRIX LÁBADI 

34 

significant predictor of physical activity during pregnancy. Similarly, Fell 

(2009) identified maternal age as a predictor in his large sample cohort study, 

whereby younger mothers were more likely to stop exercising during preg-

nancy. Gebregziabher and colleagues (2019) identified a higher likelihood of 

inactivity among mothers under 19 years of age. However, a Swedish study 

found similar results to ours, where the predictive power of maternal age on 

physical activity during pregnancy was not confirmed. However, there was a 

positive relationship between maternal age and sedentary time (Meander et 

al., 2021). 

    

LIMITATIONS AND STRENGTHS 

A fundamental limitation of this study is the reliance on self-reported data for 

the measurement of PA. We did not use a minute-based measurement, thereby 

precluding the adherence to the international recommendation of 150 minutes 

of PA per week. Instead, we determined a cut-off point of 1 hour based on a 4-

point scale, a more permissive criterion than the international recommenda-

tion. While some studies have also adopted a 60-minute threshold for inactiv-

ity, in alignment with their respective national recommendations, it is im-

portant to acknowledge that the broad interpretability of the results may be 

constrained.  

A further limitation of our analysis pertains to the method employed for 

identifying mental health problems. The survey used short screening tools, 

which had no diagnostic validity. Furthermore, the administration of the survey 

at a single point in time during the third trimester limits a comprehensive un-

derstanding of mental health dynamics throughout the entirety of the preg-

nancy. 

We did not investigate the specifics of pregnancy histories, potential com-

plications or symptoms experienced during pregnancy, such as nausea, fa-

tigue, and limb pain, which can affect both PA and mental health. Despite these 

limitations, a notable strength of our study lies in its use of nationally repre-

sentative data, allowing for the generalization of our results to a broader con-

text. 
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CONCLUSION 

Considering the acknowledged limitations, our study provides insight into the 

rates of third trimester physical inactivity among pregnant women in Hungary, 

using representative data. Furthermore, it elucidates the association of inac-

tivity with socio-demographic background and mental health. 

It is important to raise awareness about PA in antenatal care, especially 

among the at-risk populations. Health education should be expanded in the 

antenatal care process to highlight the importance of PA during pregnancy, 

especially for low-income, low-educated primigravida mothers. It is also rec-

ommended to emphasize the benefits of vigorous PA for mothers with depres-

sive or anxiety symptoms, considering its positive impact on mental health. In 

light of our findings, we recommend that professionals involved in antenatal 

care prioritise the promotion of more intensive PA for pregnant women, espe-

cially those with depressive and anxiety symptoms. A range of more intense 

exercises recommended during pregnancy is thoroughly detailed in the ACOG 

(2023) recommendation. 
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