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Abstract.  
Introduction: The Hungarian population decreases continuously since 1981, but does not 
show improving trend the premature babies proportion and the low weight gain in new-
born baby’s proportion in Hungary. The childhood health has an impact on the adult 
health status, moreover has an effect on its quality. It is necessary to take it into consid-
eration to the planning of the interventions. Knowing this result the pregnant women's 
care will be even more important. 
Aim. Our objective was to describe changes in the health status of pregnant women at 
the national and Szabolcs-Szatmár-Bereg county level during the period of 2010-2012. 
Method. Data were extracted from the mandatory annual reports of district nurse (Ma-
ternal and Child Health nurse, MCH nurse) responsible for primary maternal care from 
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eleven district (micro-region) of Szabolcs-Szatmár-Bereg county. Information on the 
smoking status of expecting mothers, special care during pregnancy, pregnant women 
entering into maternity care after 28 weeks of pregnancy, borne women without district 
nurse care, were analyzed using Microsoft Excel Standard Normal Cumulative Distribu-
tion Function. 
Results. The registered pregnant women's number was between 7000 and 7500 in the 
Szabolcs-Szatmár-Bereg county between 2010 and 2012. The standard normal cumula-
tive distribution (SNCD) of pregnant women who is needing special care during preg-
nancy have examined significantly higher compared to the national average (standard 
data: 1,0) for three years in Szabolcs-Szatmár-Bereg county (2010: 1,66; 2011: 1,65; 
2012: 1,56). Significantly higher the rates (SNCD) of the smoker pregnant women in 
Szabolcs-Szatmár-Bereg county (2010: 2,15; 2011: 2,09: 2012: 1,99) compared the na-
tional means (standard data: 1,0) in all three years. The ratio of pregnant women who 
were taken in care of an MCH nurse after the 28th week of the pregnancy was growing 
tendency in Szabolcs-Szatmár-Bereg county between 2010 and 2012 (2010:1,14; 
2011:1,59; 2012: 1,64) and higher than national data (standard data: 1,0) but not signifi-
cantly. The ratio (SNCD) of women having given birth without district nurse care in 
Szabolcs-Szatmár-Bereg county (2010: 1,37; 2011: 0,79; 2012: 1,55) was higher com-
pared national proportions (standard data: 1,0) but these results not significant. 
Discussion. Longitudinal surveys are needed to determine the relative contribution and 
roles played by individual and contextual characteristics in overall health. Such surveys 
should be a priority of federal and foundation funders. The examination shows the most 
important differences of analyzed indicators in Szabolcs-Szatmár Bereg county, and 
precipitate the quick start of the intervention. 
 
Keywords: pregnant woman, Maternal-Child Health Services, smoking, health inequali-
ties, Szabolcs-Szatmár-Bereg county 
 
 

Introduction 
 
The Hungarian population’s opinion about their own health is rather poor in 
comparison with the European Union’s (WHO 2016). The self-perceived health 
and healthy life years indicators ratio was lover in Hungary (EUROSTAT 2017a, 
EUROSTAT 2017b). There was a strong correlation between self-perceived 
health and life expectancy. 

Different factors define the health conditions: the biological one predisposing 
to the illness (age and sex-related), the inherited factors and the lifestyle. Biolog-
ical influences as include genetic expressions, prenatal influences, as well as 
biological constraints and possibilities created by prenatal and postnatal events 
plus prior states of health (NRC 2004). The harmful habits (e.g. smoking, alco-
hol and drug use, unhealthy diets, insufficient physical activity) will lead to the 
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development of diseases, which collective occurrence multiplies the measure of 
the endangerment (EVSZ 2004, Horton 2009). Lifestyle and sociodemographic 
factors such as maternal education, poverty, smoking, alcohol and stress can 
influence birth outcomes namely through the maternal-foetal supply (Dejmek, 
Selevan, Sram 1996, Adres Day 2000). 

David James Purslove Barker (MD, Ph.D., physician and researcher), Profes-
sor at the University of Southampton, made a novel observation in 1989. Name-
ly, the lower birth weight of a child, the greater risk for coronary disease in 
adulthood (Barker Winter et al 1989, Barker Osmond 1986). This risk is increase 
gradient. Carrying on his researches he came to the conclusion that the low birth 
weight increases not only the coronary disease’s risk, but also the diabetes melli-
tus type 2’s, the hypertension’s, and the stroke’s risk in adulthood. This led to 
the theory of the foetal origins of some part of the adult diseases (Barker's theo-
ry). According to this, foetal origins of some part of the adult diseases (Ádány 
2012). The persistent foetal malnutrition which is mainly maternally derived 
(nutrition, smoking habits, lifestyle) leads to the slow down of the fetus metabo-
lism on the one hand, and these newborns come into the world with low birth 
weight (LBW <2500 g; intrauterine retardation, on the other hand. Adjust to the 
foetal malnutrition, intrauterine come into being a so-called “Thrifty phenotype“ 
(Hales, Barker 2012) in the foetus, which results that such persons in their later 
adulthood, beside a normal amount of nutrient inputs, will be more prone to 
obesity and the development of the metabolic disease’s risk factors (hyperten-
sion (Barker 2006, Eriksson, Forsén et al 2007), diabetes (Barker 1999), central 
obesity, high cholesterol level) (Barker 1997). 

To this day, numerous amounts of research have demonstrated that the child-
hood health has an impact on the adult health status, moreover has an effect on 
its quality. Beyond this it is a more important statement, that the health of the 
pregnant woman and within this, her lifestyle, her eating habits and her harmful 
passions, like the smoking habit significantly determine the health conditions at 
birth, and the intrauterine foetal development, so the early childhood health qual-
ity (Fogarasi-Grenczer, Balázs 2012, Balázs, Rákóczi et al 2013). Thus, what 
kind of health we live and exist within our adulthood is totally traceable back to 
the gestational status before the conception, and during the pregnancy. 

The district nurse (who be at work in primary care) supplies the pregnant 
women in Hungary. The pregnant women's care is written down in a measure 
(26/2014. (IV. 8.) EMMI order 2014). 

The aim of this study is to describe that the indicators, concerning the life-
style of the pregnant women and their health conditions, how influenced the 
health of the newborns and the early childhood development in the past decade 
in Hungary. Our objective was to describe changes in the health status of preg-
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nant women at the national and Szabolcs-Szatmár-Bereg county level during the 
period of 2010-2012. 
 
 

Methods 
 
The analysis based on indicators concerning the Hungarian pregnant women 
which were reported by district nurses annually (EMMI 2009). The county ag-
gregated raw data with the assistance of the Pharmaceutical and health care qual-
ity and organizational development Institute (GYEMSZI) between 2006 to 2012 
(AEEK 2017). These reports contain information about the Hungarian pregnant 
women in Szabolcs-Szatmár Bereg county. 

Each pregnant mother’s (person in Hungary: 2010: 122820; 2011: 125620, 
2012: 120051), who have been recently taken to pregnant nursing, parameters 
were processed to the annual reports. The examined parameters were processed 
into the research from 2010 to 2012. 
 
The following indicators were introduced in the publication:  
 
Maternal indicators from eleven district (micro-region) of Szabolcs-Szatmár-
Bereg county: 
 

 The number of pregnant women registered during the year by district 
(MCH) nurse, 

 The ratio and number of pregnant women who is needing special care 
during pregnancy by district (MCH) nurse, 

 The ratio and number of umber of smoking pregnant women registered 
by district (MCH) nurse, 

 The ratio and number of pregnant women who were taken in care of an 
MCH nurse after the 28th week of the pregnancy, 

 The ratio and number of the number of women having given birth with-
out district nurse care. 

 
After the data has been prepared and purged of the county layered, descriptive 
study, time series analysis. The maternal indicators description of its regional 
Szabolcs-Szatmár-Bereg county distribution and its comparison with the nation-
al average for 3 years was also part of the research. The evaluation of the re-
gional differences and the analysis proceeded were used on standardisation 
founding (intensity ratios) with the Microsoft Office Excel 2007 programs. 
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Excel NORMSDIST function calculates the Standard Normal Cumulative Dis-
tribution Function for a supplied value. The distribution has a mean of 0 (zero) 
and a standard deviation of one. To use analyses table with a non-standard nor-
mal distribution (either the location parameter is not 0 or the scale parameter is 
not 1), standardized this value by subtracting the mean and dividing the result by 
the standard deviation. Then look up the value for this standardized value. Spe-
cifically numbers that we are used in significance tests p=0,975, Zp +1.960. 
These are critical values for the normal distribution. 
 
 

Results 
 
Number of pregnant women 
The registered pregnant women's number was between 120.000 and 126.000 in 
Hungary between 2010 and 2012. The data shows the pregnant women's number 
descending in a mild measure (person in Hungary: 2010: 122820; 2011: 125620, 
2012:120051). The number of pregnant women registered during the year by 
MCH nurse was increase in Szabolcs-Szatmár-Bereg county between 2010 and 
2012 (2010: 5,83%, 2011: 5,77% ratio in the total sample, 2012: not available 
correct data (Moravcsik-Kornyicki, Daragó, Kósa 2014). 
 
Pregnant women who is needing special care 
The standard normal cumulative distribution (SNCD) of pregnant women who is 
needing special care during pregnancy have examined significantly higher 
(2010: 1,66; 2011: 1,65; 2012: 1,56) compared to the standard data (national 
mean) for three years in Szabolcs-Szatmár-Bereg county. 

The data shows that the eleven district (micro-region) effect matched with 
national means (standard data) significantly elevated every micro-region for 
three examined years. Based on the result can be related that SNCD of Nyírbátor 
micro-region was worst possible because significantly twofold higher (2010: 
2,04; 2011: 1,98; 2012: 1,95) compared to the national average. (Table 1.) 
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SNCD P* SNCD P* SNCD P*

Baktalórátháza 1,86 high 1,83 high 1,83 high
Csenger 1,59 high 1,70 high 1,74 high
Kisvárda 1,70 high 1,57 high 1,59 high
Fehérgyarmat 1,55 high 1,41 high 1,19 high
Mátészalka 1,46 high 1,52 high 1,42 high
Nagykálló 1,59 high 1,55 high 1,42 high
Nyírbátor 2,04 high 1,98 high 1,95 high
Nyíregyháza 1,27 high 1,25 high 1,20 high
Tiszavasvári 1,69 high 1,75 high 1,61 high
Vásárosnamény 1,69 high 1,88 high 1,58 high
Ibrány 1,82 high 1,71 high 1,67 high
Szabolcs-Szatmár-Bereg county 1,66 high 1,65 high 1,56 high
National proportion (standard) 1,00 not relevant 1,00 not relevant 1,00 not relevant

Eleven district (micro-region) of Szabolcs-
Szatmár-Bereg county 2010 2011 2012

 
SNCD: standard normal cumulative distribution (standard value: national proportion; 
1,0) 
*p>0,975 (Zp +1.960) and the SNCD<1,0: the value is significant, designated “law”. 
p>0,975 (Zp +1.960) and the SNCD>1,0: the value is significant, designated “high”. 
p<0,975 (Zp+1.960) and the SNCD>/<1,0: the value  is not significant, designated “or-
dinary”. 
 
Table 1. Standard normal cumulative distribution of pregnant women who is need spe-

cial care in Szabolcs-Szatmár Bereg county between 2010 and 2012. 
 
Smoking pregnant women 
Having examined the ratio (SNCD) of smoking pregnant women registered by 
district (MCH) nurse in the three analyzed years the trend was a micro-regional 
difference appears. Significantly higher the rates of the smoker pregnant women 
in Szabolcs-Szatmár-Bereg county (2010: 2,15; 2011: 2,09: 2012: 1,99) com-
pared the national means (standard data) in all three years. The ratio of the 
smoker pregnant more favourable compared to the national average (standard 
data) for three years in Nyíregyháza micro-regional (2010: 0,69; 2011: 0,60; 
2012: 0,66- this result was significant) of Szabolcs-Szatmár-Bereg county. Data 
shows not significant differed the in examined data of Nagykálló district in 2012 
(SNCD: 0,93). (Table 2.) 
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SNCD p* SNCD p* SNCD p*

Baktalórátháza 2,19 high 1,83 high 1,86 high
Csenger 2,40 high 2,60 high 2,55 high
Kisvárda 1,89 high 2,12 high 2,01 high
Fehérgyarmat 2,47 high 2,35 high 1,98 high
Mátészalka 2,25 high 2,45 high 2,30 high
Nagykálló 1,18 high 1,17 high 0,93 ordinary
Nyírbátor 2,72 high 2,18 high 2,23 high
Nyíregyháza 0,69 low 0,60 low 0,66 low
Tiszavasvári 2,12 high 2,60 high 2,28 high
Vásárosnamény 3,37 high 2,91 high 2,83 high
Ibrány 2,43 high 2,24 high 2,22 high
Szabolcs-Szatmár-Bereg county 2,15 high 2,09 high 1,99 high
National proportion (standard) 1,00 not relevant 1,00 not relevant 1,00 not relevant

Eleven district (micro-region) of  Szabolcs-
Szatmár Bereg county

2010 2011 2012

 
SNCD: standard normal cumulative distribution (standard value: national proportion; 
1,0) 
*p>0,975 (Zp +1.960) and the SNCD<1,0: the value is significant, designated “law”. 
p>0,975 (Zp +1.960) and the SNCD>1,0: the value is significant, designated “high”. 
p<0,975 (Zp+1.960) and the SNCD>/<1,0: the value  is not significant, designated “or-
dinary”. 
 
Table 2. Standard normal cumulative distribution of smoking pregnant women registered 

by district (MCH) nurse in Szabolcs-Szatmár Bereg county between 2010 and 2012. 
 
Pregnant women entering into maternity care after 28 weeks of pregnancy 
The ratio of pregnant women who were taken in care of an MCH nurse after the 
28th week of the pregnancy, we find similar micro regional trend in Szabolcs-
Szatmár-Bereg county. The examined indicator (SNCD) was growing tendency 
in Szabolcs-Szatmár-Bereg county between 2010 and 2012 (2010:1,14; 
2011:1,59; 2012: 1,64) and higher than national data (standard data) but not 
significantly. This data appeared departure (time and regional) in the eleven 
micro-region. The proportion (SNCD) of them higher in the Kisvárda (2010: 
1,70; 2011: 2,04; 2012: 1,78), Fehérgyarmat (2010: 2,38; 2011: 1,53; 2012: 
2,98), Mátészalka (2010: 1,26; 2011: 1,22; 2012: 1,23) and Vásárosnamény 
(2010: 1,28; 2011: 1,70; 2012: 1,95) micro-region in relation to the national 
average (standard data) in all three years but this results - not in all cases- signif-
icant. (Table 3.) 
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SNCD p* SNCD p* SNCD p*

Baktalórátháza 0,50 ordinary 2,28 high 1,59 ordinary
Csenger 0,59 ordinary 3,32 high 2,00 ordinary
Kisvárda 1,70 ordinary 2,04 high 1,78 high
Fehérgyarmat 2,38 high 1,53 ordinary 2,98 high
Mátészalka 1,26 ordinary 1,22 ordinary 1,23 ordinary
Nagykálló 0,65 ordinary 1,91 ordinary 1,06 ordinary
Nyírbátor 0,90 ordinary 0,98 ordinary 1,92 high
Nyíregyháza 0,66 ordinary 0,82 ordinary 1,25 ordinary
Tiszavasvári 1,35 ordinary 0,64 ordinary 1,56 ordinary
Vásárosnamény 1,28 ordinary 1,70 ordinary 1,95 ordinary
Ibrány 1,28 ordinary 1,05 ordinary 0,69 ordinary
Szabolcs-Szatmár-Bereg county 1,14 ordinary 1,59 ordinary 1,64 ordinary
National proportion (standard) 1,00 not relevant 1,00 not relevant 1,00 not relevant

Eleven district (micro-region) of  Szabolcs-
Szatmár Bereg county 2010 2011 2012

 
SNCD: standard normal cumulative distribution (standard value: national proportion; 
1,0) 
*p>0,975 (Zp +1.960) and the SNCD<1,0: the value is significant, designated “law”. 
p>0,975 (Zp +1.960) and the SNCD>1,0: the value is significant, designated “high”. 
p<0,975 (Zp+1.960) and the SNCD>/<1,0: the value  is not significant, designated “or-
dinary”. 
 
Table 3. Standard normal cumulative distribution of pregnant women who were taken in 
care of an MCH nurse after the 28th week of the pregnancy in Szabolcs-Szatmár Bereg 

county between 2010 and 2012. 
 
Women having given birth without district nurse care 
The ratio (SNCD) of women having given birth without district nurse care in 
Szabolcs-Szatmár-Bereg county (2010: 1,37; 2011: 0,79; 2012: 1,55) was higher 
compared national proportions (standard data) but these results not significant. 
Significantly higher the rates was Kisvárda (2010: 2,57) and Fehérgyarmat 
(2010: 2,57) micro-region of Szabolcs-Szatmár-Bereg county. (Table 4.) 
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SNCD szign SNCD szign SNCD szign

Baktalórátháza 0,97 ordinary 0,51 ordinary 1,57 ordinary
Csenger 1,26 ordinary 0,00 ordinary 3,22 ordinary
Kisvárda 2,57 high 1,62 ordinary 0,47 ordinary
Fehérgyarmat 2,64 high 0,85 ordinary 1,12 ordinary
Mátészalka 1,34 ordinary 0,48 ordinary 1,44 ordinary
Nagykálló 0,85 ordinary 0,82 ordinary 1,69 ordinary
Nyírbátor 1,14 ordinary 1,62 ordinary 1,95 ordinary
Nyíregyháza 1,62 ordinary 0,86 ordinary 0,47 ordinary
Tiszavasvári 0,86 ordinary 0,89 ordinary 1,47 ordinary
Vásárosnamény 1,04 ordinary 1,04 ordinary 1,46 ordinary
Ibrány 0,75 ordinary 0,00 ordinary 2,19 ordinary
Szabolcs-Szatmár-Bereg county 1,37 ordinary 0,79 ordinary 1,55 ordinary
National proportion (standard) 1,00 not relevant 1,00 not relevant 1,00 not relevant

Eleven district (micro-region) of  Szabolcs-
Szatmár Bereg county 2010 2011 2012

 
SNCD: standard normal cumulative distribution (standard value: national proportion; 
1,0) 
*p>0,975 (Zp +1.960) and the SNCD<1,0: the value is significant, designated “law”. 
p>0,975 (Zp +1.960) and the SNCD>1,0: the value is significant, designated “high”. 
p<0,975 (Zp+1.960) and the SNCD>/<1,0: the value  is not significant, designated “or-
dinary”. 
 
Table 4. Standard normal cumulative distribution of pregnant women having given birth 
without district nurse care in Szabolcs-Szatmár Bereg county between 2010 and 2012. 

 
 

Discussion 
 
To sum it up, between 2010 and 2012, the data, reflecting the maternal condi-
tions and healthy development, did not improve in the past decade. The topic are 
theoretical and practical too, therefore monitoring the health status of popula-
tions is essential to good health policy decisions. This is particularly true in ma-
ternal and child health (Magyar Kormány 2016) where targeted and timely inter-
ventions may have long-term consequences. 
 
The result, that getting late into care (after the 28th. pregnancy week) and being 
left out from pregnant care are even stronger determinants than the pregnant 
smoking, is support the importance of begun care at the right time, and draw 
attention to the related domestic matters. 

During the care the aim is that the pregnant women are included into care as 
soon as possible. The prenatal care has well developed institutional system with 
great traditions, as well as well-trained specialists in Hungary. The number of 
pregnant women, who do not present themselves at the regionally competent dis-
trict nurse before labour, should be reduced thus they are not included in the care. 
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The standard normal cumulative distribution (SNCD) of pregnant women who is 
need special care during pregnancy have examined and the rates (SNCD) of the 
smoker pregnant women in Szabolcs-Szatmár-Bereg county significantly higher 
compared the national means in all three years. Based on the result can be related 
that SNCD of the smoker pregnant women of Nyírbátor micro-region was worst 
possible because significantly twofold higher compared to the national average. 
 
The analysis of the data is reflected the fact well that the pregnant’s smoking 
habits, the date of their admission to the pregnant care, or the complete lack of 
the care show county inequality, as there are big differences within the county 
and between the micro-regions too (Kornyicki, Kósa 2010), so it is necessary to 
intervene there first, where the results of the analysis, which carried out by coun-
ty, justified this. 

To improve the health status of the pregnant women, effective steps should 
be taken as soon as possible, not only on territorial, but also on local level. 
 
The health inequalities exam it is necessary to take it into consideration one third 
variable, this is the income situation this is attached to the reason effect in meas-
ure, and influences it, (Csizmadia 2016). 

The more detailed exploration of those pregnant women’s demographic fea-
ture, who late have been taken to pregnant nursing, who did not receive care or 
who smoke could be the object of further research, especially with regard to 
such pregnant women’s financial situation, qualification, and social support. 
Because it is known that the smoking and the late or insufficient use of the 
health services –the above mentioned maternal factors, which critically affecting 
the intrauterine development - are more likely occur among groups with low 
socio-economic status (Balázs, Rákóczi et al 2013, Kósa, Lénárt, Ádány 2002, 
Kósa, Széles et al 2008). 

It would be justified to define more precisely the inequalities according to the 
micro-regions data collection and analysis. 

The health conditions of the pregnant women fall sort to the national average 
in some countries. A rapid and effective intervention is required to reverse this 
trend, because the significant improvement of the future adult generation’s 
health should be a priority of the country. 
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