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Abstract

The health staius of the population living in high ecological risk areas (HERAs) in Poland is described at
the level of genmeral negative health indicators such as infant mortality rates, low birth weight rate, and
standardized mortality rates. Analysis of temporal trends over the period 1988-1993 is included. These in-
dicators are compared with analogous quantities for areas outside HER As. The results suggest that the health
status of the population of Poland living in HERAs is worse than that of the population living outside HERAs,

The ranking of HERAs according to the analyzed indicators does not correspond exactly to those proposed
previously, based on the so-called "total hazard index”. It demonstrates the need to review the definition of

HERAs.
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Introduction

There is a growing public awareness of potential adver-
se health effects of environmental pollution. It has become
clear that the benefits of increased overall prosperity due to
rapid economic growth over recent decades have not been
compensated by proper actions to guarantee the safety of
the environment.

Individual persons or populations may be viewed as
"detectors” of the state of the environment in which they
are immersed. Relying on the continuous flow of energy in
metabolic processes, human organisms are tuned into the
environment by complex system of adaptive homeostatic
mechanisms. The outcome of the “’measurement” provided
by such “detectors” (the organisms) is reflected in what we
call the state of health. Such a broad understanding of health
is contained in the WHO definition, which states that
"Health is not merely the absence of disease or infirmity
but rather a state of complete physical, mental and social
well-being.”

The basic information about health of human popula-
tions is provided by epidemiology, which is a science
studying the occurence and distribution of diseases and
other health-related conditions and their determinants in
populations [2].

The term High Ecological Risk Area (HERA) first ap-
peared in Peland in enclosure No. 4 to the agenda of the
Cabinet on March 4th, 1983, concerning the National So-
cio-Economic Plan. The basis for delimiting HERAs was
founded on the following criteria [1]:

— exceeding admissible concentrations of pollutants in,
or heavy degradation of at least two elements of the en-
vironment,

— recurrent or particularly annoying (toxic) excess of
admissible concentrations of pollutants in, or extremely
heavy pollution of one element of the environment.

By using a cartographic method of overlaping maps
displaying the state of various elements of the environment
with the administrative distinction of cities and districts
a total of 27 HERAs has been estaslished. In Table 1 urban
areas and districts constituing distinct HERAs have been
enumerated with an intention to provide a guide for further
studies on the health status of populations inhabiting HE-
RAs, utilizing the statistical data available from central or
provincial offices. It should be stressed that the definition
of HERAs does not coincide with administrative division
into voivodeships, which severely complicates the use of
statistical data provided by the Central Statistical Office,
which routinely uses administrative divisions.

Despite of the fact that potential health hazards associa-
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Table 1. High Ecological Risk Areas in Poland

L.

1.

12.

Belchatéw HERA:
cities:
districts: Kamiedsk, Kleszczdw

. Bydgoszez-Toruri HERA:

cities; Bydgoszcz, Solec Kujawski, Torud, Aleksandrow
Kujawski, Ciechocinek,

districts: Biale Blota, Dabrowa Chelmiska, Nowa Wie§
Wielka, Osielsko, Solec Kujawski, Lubicz, Lysomice, Ob-
rowo, Wielka Nieszawka, Ziawie§ Wielka, Aleksandréw
Kujawski

. Cheim HERA:

cities; Chelm, Rejowiec Fabryczny
districts: Chelm, Dorohusk, Lopiennik Gdrny, Rejowiec,
Ruda Huta, Sawin, Siedliszcze, Wierzbica

. Czestochowa HERA:

cities: Blachownia, Czestochowa,
distriets: Blachownia, Konopiska, Poczesna, Redziny

. Gdarisk HERA:

cities: Braniewo, Elblag, Frombork, Tolkmicko, Gdarsk,
Gdynia, Hel, Jastarnia, Pruszez Gdafski, Puck, Reda, Ru-
mia, Sopot, Wejherowo, Wiadystawowo

districts: Braniewo, Elblag, Frombork, Milgjewo, Stegna,
Sztutowo, Tolkmicko, Cedry Wielkie, Kolbudy Gérne, Kosa-
kowo, Krokowa, Pruszcz Gdariski, Puck, Wejherowo, Zukowo

. Upper Silesian HERA:

cities: Chelmek, O$wigcim, Bedzin, Brzeszcze, Bukowno,
Bytom, Chorzéw, Chrzandw, Czechowice-Dziedzice, Cze-
ladZ, Dabrowa Gérnicza, Gliwice, Jaworzno, Katowice, Li-
bigz, Eaziska Gorne, Mikotow, Mystowice, Olkusz, Orze-
sze, Piekary Slaskie, Pyskowice, Ruda $laska, Siemianowi-
ce élaskje, Sosnowiec, Switochtowice, Tarnowskie Géry,
Trzebinia, Tychy, Zabrze

districts: Chelmek, Oéwiccim, Babice, Bobrowniki, Brze-
szeze, Bukowno, Chrzandw, Klucze, Libigz, MiedZna, Ol-
kusz, Psary, Swierklaniec, Trzehinia, Zbroslawice

. Inowroctaw HERA:

cities: Barcin, Inowroctaw, Janikowo, Kruszwica, Pakosé,
districts: Barcin, Inowroctaw, Janikowo, Kruszwica, Pa-
kosé

. Jelenia Gora HERA :

cities: Jelenia Goéra, Karpacz, Kowary, Piechowice, Szklar-
ska Poreba,
districts: Janowice Wielkie, Mystakowice, Podgérzyn

. Kielce HERA:

cities: Checiny, Kielce,
districts: Checiny, Daleszyce, Matogoszez, Morawica, Pie-
koszéw, Sitkéwka-Nowiny, Sobkéw

. Konin HERA:

cities: Kleczew, Konin, Slesin, Turek,

districts: Brudzew, Kazimierz Biskupi, Kleczew, Kramsk,
Przykona, élesin, Turek, Whdystawdw

Krakéw HERA:

cities; Krakow, Krzeszowice, Niepolomice, Proszowice,
Skawina, Stomniki, Wieliczka

districts; Alwernia, Biskupice, Czernichdéw, Drwinia, Iwa-
nowice, Jerzmanowice-Przeginia, Koniusza, Kocmyrzéw-
-Luborzyca, Ktaj, Krzeszowice, Liszki, Mogilany, Michato-
wice, Niepolomice, Nowe Brzesko, Proszowice, Radziemi-
ce, Skala, Skawina, Stomniki, Sutoszowa, Switniki Gérne,
Istomia-Wawrzeiczyce, Wieliczka, Wielka Wie§, Zabie-
rzdw, Zielonki

Legnica — Glogéw HERA

cities: Bolestawec, Chocianéw, Chojnéw, Glogdéw, Jawor,
Legnica, Lubin, Polkowice, Prochowice, Przemkéw, $cina-
wa, Zlotoryja

districts; Bolestawec, Chociandw, Chojnéw, Gaworzyca,

13.

4.

15,

16,

17.

18.

19,

20.

21.

22.

23,

24,

23.

26.

27.

Glogéw, Grebocice, Gromadka, Jerzancwa, Kotla, Kroto-
szyce, Kunice, Legnickie Pole, Lubin, Migcinka, Milkowi-
ce, Msciwojéw, Pectaw, Polkowice, Prochowice, Prze-
mkow, Radwanice, Rudna, Ruja, Scinawa, Warta Bolesta-
wicka, Wadroze Wielkie, Zagrodno, Ztotoryja Zukowice
L6dZ HERA:

cities: Aleksandrow B6dzki, Konstantynéw Eodzki, EL6dZ,
Pabianice,

districts; Aleksandréw L6dzki, Pabianice, Rzgdw, Zgierz
Myszkéw — Zawiercie HERA;

cities: Myszkéw, Ogrodzieniec, Porgba, Zawiercie,

Opole HERA:

cities: Krapkowice, KuZnia Raciborska, Gogolin, Kedzie-
rzyn-KoiZle, Leénica, Opole, Strzelce Opalskie, Zdzieszowice
districts: Bierawa, Gogolin Krapkowice, Le$nica, Strzelce
Opolskie, Tarndw Opolski, Zdzieszowice

Ptock HERA

cities: Plock

districts: Stara Biala

Poznan HERA:

cities: Lubod, Mosina, Poznaf, Puszczykowo, Steszew,
Swarzedz

districts; Czerwonak, Komorniki, Mosina, Stgszew, Suchy
Las, Swarzedz

Putawy HERA:

cities: Kazimierz Dolny, Nateczow, Pulawy,

districts: Baranéw, Janowiec, Kazimierz Dolny, Kosko-
wola, Putawy, Wawelnica, Zyrzyn

Rybnik HERA:

cities: Jastrzgbie Zdrdj, Leszczyny, Rybnik, Wodzislaw
Slaski, Zory

districts: Gaszowice, Gieraltowice, Godéw, Gorzyee, Lesz-
czyny, Lubomia, Lyski, Mszana, Pawlowice, Swierklany,
Zebrzydowice

Szczecin HERA:

cities; Golenidw, Gryfino, Kamieri Pomorski, Nowe Warpno,
Potice, Stargard Szczeciriski, Szczecin, §winouj§cie, Wolin,
districts: Dobra Szczecifiska, Dziwnéw, Golenidw, Gryfi-
no, Kamied Pomorski, Kobylanka, Kolbaskowo, Nowe Wa-
rpno, Police, Stare Czarnowo, Stargard Szczecinski, Step-
nica, Wolin

Tarnobrzeg HERA:

cities; Mielec, Baranéw Sandomierski, Nowa Deba, Nisko,
Polaniec, Stalowa Wola, Stasz6w, Tarnobrzeg

districts: Borowo, Czermin, Mielec, Tuszéw Narodowy,
Baranéw, Bojanéw, Jarocin, Grebéw, Koprzywnica, Nowa
Deba, Osiek, Padew, Polaniec, Pysznica, Rytwiny, Staszéw
Tarnéw HERA:

cities: Debica, Pilzno, Tarnéw, Zabno

districts: Czarna, Debica, Lisia Géra, Pilzno, Radiéw,
Skrzyszéw, Tamnéw, Wierzchostawice, Zyrakéw
Tomaszéw HERA:

cities: Tomaszéw Mazowiecki,

districts: Inowlédzm, Lubochnia, Tomaszéw Mazowiecki
Turoszdw HERA:

cities: Bogatynia, Piensk, Zawidéw, Zgorzelec

districts; Bogatynia, Piefisk, Sulikéw, Zgorzelec
Wathrzych HERA

cities: Boguszdw-Gorce, Gluszyca, Jedlina Zdrsj, Nowa
Ruda, Szczawno Zdrdj, Swicbodzice, Walbrzych

districts: Gluszyca, Nowa Ruda, Walim

Wioclawek HERA:

cities: Brzesé Kujawski, Wioclawek

districts: Brze§¢ Kujawski, Fabianki, Wioctawek
Wroclaw HERA

cities: Brzeg Dolny, Oberniki §]'45kie, Olawa, Wroc{aw
districts; Brzeg Dolny, Oborniki Slaskie, Olawa, $wicta
Katarzyna
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ted with living in HERAs are present in the definition of
the HERA [1], the literature adressing these issues is relati-
vely poor [3, 4, 5]. The present paper attempts to describe
the health status of the population living in HERAs in
comparison with areas outside HERAs. The analysis will
be performed at the level of basic negative health indica-
tors like infant mortality rate (IMR), low birth weight rate
(LBWR) and standardized mortality rate (SMR), including
their temporal trends over the period 1988-1993. For the
sake of transparency of the presentation, discussion of spe-
cific mortality rates due to chosen diseases is left for a sub-
sequent paper.

Material and Methods

In the present study we have used source records of
births and deaths over the period 1988-1993 obtained from
the Central Statistical Office. These enabled us te perform
analysis of the district statistics both in and outside HE-
RAs. The health status of the population was estimated by
using the following negative health indicators:

— infant mortality rate

— low birth weight rate

— total mortality rate standardized according to age and
sex (SMR).

Indirect standardization [6] has been performed by
using the age and sex demographic structure of Poland in
1991 as a standard. Infant mortality rates were calculated
according to the WHO definition, which treats the birth of
a newborn unable to live, but shawing signs of life, as
alive. A threshold vatue of weight below which the new-
born was classified as low birth weight was taken to equal
2500 g.

In order to assess the temporal trends of the abo-
ve~mentioned indicators, linear regresion analysis of respe-
ctive time series has been performed. The resuls are quan-
tified by means of a regression coefficient r and statistical
significance of the trend p (estimated by analysis of varian-
ce).

It shoud be emphasized that the definition of HERAs
makes it possible for both urban and rural regions to fall
within this category. It is hence reasonable to introduce the
distinction between urban and rural HERAs and, analogou-
sly, urban and rural regions outside HERAs.

Results

Infant mortality rates per 1000 live births are presented
in Table 2. They were calculated separately for urban and
rural areas both inside and outside HERAs during the pe-
riod 1988-1993. The last column displays the temporal
trend of IMRs. It can be seen that IMRs in urban HERAs
were higher than in urban areas outside HERAs (19.95 vs.
17.85 infant deaths per 1000 live births). In the rural areas
this relationship was reversed (17.97 vs. 18.66 infant
deaths per 1000 live births). The temporal trend of IMRs
inside HERAs was strongly decreasing both in urban

Table 2. Infant mortality rates during the period 1988-1992 in the
regions inside and outside HERAs.

Infant mortality rates per 1000 live births

Year HERAsg Qutside HERAs
Urban Rural Urban Rural
Areas Areas Arcas Areas
1988 21.24 19.32 18.95 20.05
1989 20.85 19.73 18.13 19.00
1990 20.25 17.78 18.16 19.93
1991 19.97 18.07 19.18 19.76
1992 18.86 [6.55 16.90 17.47

(r = -0.98, p < 0.001) and in rural areas (r = -0.94,
p < 0.005). Outside HERAs this decreasing tendency was
weaker, 1.e. 1 = -0.77 at p = 0.07 in the urban and r = -0.82
at p = 0.047 in rural areas, respectively.

Table 3 presents the percentage of infant deaths for
different age groups of mothers. The results don’t show any
stgnificant difference between HERAs and outside.

The coefficients of Tow birth weight rate of newborns
(calculated per 1000 live births) are presented in Table 4. It
is evident from this table that the low-weight births occur-
red more frequently in regions inside HERAs (97.1% of
alive births in the urban areas and 84.09% in rural areas)
than outside HERAs (86.36% of alive births in the urban
and 80.10% in rural areas). No significant trend could be
noticed during the considered period of time.

Analogously, the percentage of low-weight births for
different age groups of mothers was analyzed and did not
reveal any difference between HERAs and outside (see
Table 5).

Table 6 displays the total mortality rates standardized
according to age and sex during the period 1988-1993 in
the regions inside and outside HERA. The standardized
mortality rate does not show actual mortality. However, it
is a starting point for comparisons between populations
which may intrinsically be different according to age and
sex. As can be seen from Table 6, standardized total mor-
tality rates in urban areas inside HERAs were higher
(100.84) than in urban areas outside HERAs (97.11). A si-
milar relation also holds true for rural areas (100.1 vs
99,08, respectively). The temporal analysis did not reveal
any significant trend either inside or outside HERAs.

Table 7 ranks HERAs according to three basic negative
health indicators discussed in the persent paper.

Discussion and Conclusions

It is generally assumed that mortality is a basic negati-
ve index of the health status of the population [5]. Despite
some obvious limitations of using morality data, the fun-
damental advantage of mortality indicators consists of very
good coverage of the population by vital registers. Infants
clearly constitute the distinguished age group for which the
association between mortality and environmental pollution
may be of special interest. Advantageously, infant deaths
are reported as a part of the vital registration system
(mortality component) and, similary, the birth registration
system carries information about low birth mass, which is
the strongest predictor of infant mortality.
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Table 3. Infant mortality rates in relation to mother’s age (expressed as a percent of the total mortality rate) inside and outside the HERAs.

HERAS Qutsise HERAs
v Urban Areas Rural Areas Urban Areas Rural Areas
ear

mean| S mean < 5 mean < o o Rean
< 18(19-23[24-28| = 29 age |* 18119-23[24-28(2 29 age = 18 |19-23[24-28| = 29 age |= 18 119-23[24-28|= 29 "
1988 29512402835 44.6127.8]1.59129.8 324 36.1 [27.2(1.76123.7(31.2(43.2|127.8|2.231292(32.9|355R27.0
2 9 4 9 2 1 8 0 0 5 9 9 7 1 9 9
1989 290(263(29.5141.2127.5(2.97|31.1(29.6(36.1 [27.0(257 1253 |28.9143,1(27.8|1.96(30.4|30.8 (36,7 27.1
1 9 0 5 7 8 8 7 7 3 3 3 6 0 7 8
1990 294(272(28.0:40.8127.612.95132.7(29.5(34.7(26.7(2.77{24.8|29.6[42.7|27.8 [2.79(30.130.4|36.6]|27.1
8 3 5 7 3 5 7 | 8 3 I 9 7 2 l 2
1991 371(266(27.0142.5|27.812.32132.4(26.2|38.9|27.3|3.57125.1 |128.00143.2|27.9(2.57(30.1(29.3]{37.9(27.3
3 9 5 1 7 9 2 7 4 5 4 5 5 2 [ 1
1992 343 (275(27.8141,1127.71458131.2(274|36.6(27.1|297124.1|28.37445|28.2(2.50|30.5(29.0(|37.9(27.3
3 9 4 8 7 9 6 7 7 5 2 0 0 3 5 7

Table 4. Coefficients of low birth weight of newborns per 000
live birth in regions inside and outside HERAs. According to the
WHO convention, the birth of a newborn unable to live, but sho-
wing signs of life, was treated as alive,

HERAs QOutside HERAs

Year Urban Rural Urban Rural

Arcas Areas Areas Areas
1988 95.81 84.42 84.99 77.59
1989 95.39 85.21 83.37 77.89
1990 99.24 86.49 89.21 82.98
1991 97.53 84.12 §8.45 82.61
1992 97.21 81.07 85.79 81.02

The results of analysis presented in this paper indicate
that the health status of the population of Poland living in
high ecological risk areas (as assessed by general health

indicators) is worse than that of the population living
outside HERAs. In urban areas inside HERAs the level of
infant mortality is higher than outside, and newborns with
low birth weight are born more frequently. The lack of any
significant influence of mother’s age (one possible
confounder) is another argument in favour of the importan-
ce of environmental factors for the health status of human
populations. The decreasing tendency in infant mortality
rate is a national one affecting regions both inside and
outside HERAs.

The performed ranking of HERAs according to three
basic negative health indicators (Table 7} doesn’t corres-
pond to the ranking according to the total hazard index
performed in [7]. It reflects the complexity of factors and
processes which manifest themselves in negative health in-
dicators. This should be considered as a caution against
oversimplifying the complex reality, and points toward the
necessity of putting the definition of the high ecological
risk areas on a more firm basis, closely related to the poten-
tial adverse health effects of living in such regions.

Table 5. Low birth weight rates in relation to mother’s age (expressed as a percent of total births with low weight) inside and outside HERAs.

HERAs Outsise HERAs
v birban Areas Rural Areas Urban Areas Rural Areas
ear
mean mean mean mean
< 18{19.23[24-28| = 29 nee < 18(19-23|24-28(= 29 que < 18 [19-23[24-28|= 29 aoe | = 18 (19-23|24-28|= 29 o
1988 4221275(28.1 (40,1271 [3.67]35.0(30.0|31.3(26.1|3.66|26.7(29.140427.2|447(33.7|29.3(324p6.2
5 0 3 6 0 1 3 4 4 9 1 6 1 8 3 5
1989 479 (28.126.8|40.2|27.1 4503322931329 (264(4.16(27.7(27.6(40.3|27.2|4.30|34.2|28.9(32.4 26.2
4 0 8 7 3 4 1 0 9 7 7 3 8 & 6 8
1990 §5.20(27.9|27.1(39.7|27.1 |5.01 |33.5|27.433.9 (263 (484 (27.2127.7|402 272|497 |343|28.2 (324262
1 3 5 5 7 3 9 6 3 1 3 4 3 2 8 6
1991 553 (284 (264(395|27.1 534333268 (34.5]264(5.06]28.2{26.2(40427.3(5.31|33.9(26.6|34.1[263
5 5 8 8 0 1 4 7 3 1 8 1 3 6 0 7
1992 5.48|28.0(25.7 (4071273 (542|307 (27.9(35.8126,75.05126.6}25.9|42.3(27.5|5.09(33.0|26.8(349}26.5
5 3 2 3 8 2 9 2 4 7 3 9 3 8 9 9
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Table 6. Total mortality rate standardized according to age and sex
inside and outside HERAs during the period [988-1992,

HERA Outside HERA

Year Urban | Rural Urban | Rural

Areas | Areas Totat Areas | Areas Total

Table 7. Ranking of HERAs according to infant mortality rates
(EMRY), low birih weight rates {LBWR) and standardized mortality
rates (SMR).

®
High Ecological Risk|__[MR* LBWR SMR

Area place | mean | place | mean | place | mean

1988 100.22 | 98.52 | 101.31 | 9535 9726 | 9573

Watbrzych HERA 3 2399 IO122.73) 4 1110.76

1989 103.94 [ 10630 | 105,73 | 97.20 | 98.29| 97.14

Wioctawek HERA 2 12413 2 12035, 7 109.02

1990 | 101.58 | 160.50 | 102.83 | 96.63 | 9935 | 9751

E6dZz HERA T 12204 3 [119.51 3 j110.99

1991 103.58 | 102.07 | 104.84 | 101.74 | 102,65 | 101.61

1992 100.85 | 100.06 | 102,21 | 96.84 | 98.68 | 97.28
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