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Abstract 

The healtb status of tbe population liying in high ecological risk areas in Poland is deseribed at the leyel of 
specific mortality rates due to chosen diseases. The ana!ysis of tempom! trends oyer the period 1988-1993 is 
inciuded. Specific mortality rates standardized according to 1991 demogmaphic structures is compared between 
HERAs and areas outside HERAs. The study indicates higher mortality in the HERAs due to „ciyiliza-
tion-related" diseases and diseases attributable to the enyironmcntał degradation. 
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Introduction 

Jssues of the adyerse health effects of the exposure of 
the generał popułation to hazardous substances present in 
the enyironment haye becorne a sound sociał, economic, 
medicał and politicał probłem. Lack of sufficient, 
weti-founded knowledge on the impact of enyironmental 
połiution on human health is one of the obstacies in making 
rational decisions and introducing preyentatiye strategies. 

In the multistage process aimed at assessing the adyerse 
health effects of exposure to hazardous enyironmental fac-
tors, one of the principłe steps is to define areas charac-
terized by the highest heatth risks, potentiałly related to 
enyironmenta! exposure to hazardous factors by analyzing 
heatth status indicators. 

The analysis of generał negatiye health indicators (stan-
dardized mortałity rate, infant mortałity rate and bw birth 
weight rate) in rura! and urban regions inside and outside 
high ecołogicał risk areas (HERAs) in Połand, presented in 
the preyious paper [1], reyeals spatial differences in the 
heałth status of the population, with oyeralt worse indica-
tors obseryed in populations inhabiting high ecołogicał risk 
areas (for definition of the HERA see [1]). 

The purpose of this articie is to analyze spatiał dist-
ribution and temporał trends of specific mortality rates due 
to major causes of disease (according to lCD, 9th Reyision) 
in the rura! and urban regions inside and outside high eco-
logical risk areas in Połand in the period 1988-1992. 

Materiał and Methods 

Data used in the present study originate from the source 
records of births and deaths oyer the period 1988-1993, 
obtained from the Centra! Statisticab Office. Specific mor-
tałity rates due to major causes of death were całculated 
with respect to the codes of Internationa! Classification of 
Diseases, Injuries and Causes of Death, 9th Reyision and 
incłuded the fo!lowing groups: 

I. Infectious and inyasiye diseases (001-139) 
fl. Neopłasms (140-239) 
IH. Disturbances in the endocrine system, nutritionał 

status, metabo!ism and immunobogicał system (240-279) 
IV. Diseases of blood and haemopoietic organs 

(280-289) 
V. Mental disorders (290-319) 
VI. Diseases of the neryous system and sensory organs 

(320-389) 
VII. Diseases of the circułatory system (390-459) 
VIII. Diseases oś" the respiratory system (460-519) 
IX. Diseases of the gastrointestinał system (520-579) 
X. Diseases of the genitourinary system (580-629) 
XI. Compłications of pregnancy, łabor and puerperium 

(630-676) 
XII. Diseases of the skin and subcutaneous tissue 

(680-709) 
XIII. Diseases of the musculoskełetat system and con-

nectiye tissue (710-739) 
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XIV. Congenital deyelopmental defects (740-759) 
XV. Diseases of fetus and newborns occuring in the 

peripartum period (760-779) 
XVI. Morbid signs, symptoms and unindentified states 

(780-799) 
XVII. Injuries aud poisonings (800-999) 

Specific mortality rates were standardized [2] with re-
spect to age nnd sex using the demographic structure of 
Poland as a standard. In order to assess the temporal trends 
of the aboye-mentioned indicators, linear regression analy-
sis of respectiye time sedes has been performed. The 
results arc quantified by rneans of a regression coefficient 
r and statical significance of the trend p (estimated by 
analysis of yariauce). 

Results 

Specitic mortatity rates due to major causes of death arc 
listed in Table 1. They are calculated separately for urban 
and rural areas, both inside and outside HERAs. The table 
atso inciudes tempora! trends for each anatyzed category. 

Listed below are groups of diseases for which SMR in 
the urban and rural areas within HERAs were higher when 
compared with regions outside HERAs. For each group the 
temporal trend is ana!yzed. 

The specific mortatity rate due to neoplasins in 
1988-1993 deereased in urban areas both inside and outside 
HERAs (r = -0.98, p c 0.001 and r = -0.96, p c 0.02, 
respectiyety). In rura! areas inside and outside HERAs, 
standardized mortality due to neoplasms did not reyea! any 
significant trend. Specific mortality rate due to disJlmctions 
of the endocrine sysytem, nutritional status, metabo/ism 
end imnuno1ogica1 system significantty decreased in the 
urban areas of HERAs (r = -0.97, p C 0.001) and rura! areas 
outside HERAs (r = -0.96, p c 0.006). For diseases of 
circulatory system, SMR showed a decreasing trend in Uw 
urban areas of HERAs (r = -0.97, p c 0.002) and in urban 
areas and rura! areas outside HERAs (r = -0.93, p c 0.007 
and r = -0.91, p c 0.008 respectiyely). A decreasing trend 
in the SMR due to diseases of t/w gastrointestinal tract was 
obseryed in urban areas of HERM (r = -0.98, p C 0.005) 
aud outside HERM (r = -0.89, p c 0.01). An analogous 
trend was seen in SMR due to genitourinary diseases 
(r = -0.98, pc 0.002 for HERA"s urban areas, and r = -0.98, 
p c 0.003 in the urban areas outside HERAs). No signifi-
cant tendency could be obseryed in SMR due to ramp-
lications of pregnancy, labor end puerperium inside and 
outside HERAs. An increasing trend was noticed in SMR 
from diseases of t/ze fetus end newborns occuring in the 
peripartum period for urban areas inside and outside UE-
RAs (r = 0.90, p c 0.01 aud r = 0.96, p c 0.002, respec-
tiye!y). A significant increase was also obseryed in the 
rural areas outside HERAs (r = 0.96, p c 0.002). Within 
urban and rura! areas inside HERAs a decrease in SMR due 
to injuries end poisonings was obseryed (r = -0.94, 
p c 0.004 and r = -0.88, p c 0.02, respectiye!y), whereas no 
significant trend was obseryed outside HERAs. 

Groups of diseases arc enumerated be!ow, for which 
higher SMRs are obseryed in urban areas inside HERAs 
compared to the urban areas outside HERAs, aud lower 
SMRs arc obseryed in rural areas of HERAs compared to 
respectiye units outside HERAs. The temporal trend is a!so 
presented. 

SMR for infectious end inyasiye diseases reyea!ed a sig-
nificant decrease in urban areas outside HERM 
(r = -0.97, p c 0.001). Jn urban areas inside aud outside 
HERAs a decrease in SMR due to diseases ofthe respirato-
ty system was noticed (r = -0.93, p c 0.006 and r = -0.84, 
p c 0.03, respectiyely), with no significant trend in yil!ages 
in both areas. Neither inside nor outside HERM was there 
a significant tendency in SMR due to diseases of skin and 
subcutaneous tissue. SMR due to congenital malformations 
does not reyeal any significant trend in the urban and rural 
areas inside 1-lERAs, whereas an incrensing tendency was 
scen in the urban areas and rural areas outside FIERAs 
(r = 0.89, p C 0.01 and r = 0.97, p c 0.001, respectiye!y). 

Diseases for which SMRs were higher in the urban and 
rural areas outside HERAs compared to the urban and rurat 
areas within HERAs arc listed below. SMR due to sym-
ptoms end morbid signs end undejined stater reyea!ed sig-
nificant decrense in rura! HERA areas (r = -0.86, p C 0.03) 
and in urban and rura! areas outside HERAs 
(r = -0.93, p C 0.006 imd r = -0.99, p C 0.0005, respec-
tiyely). A marked decrease in SMR due to diseases of 
b/cod end t/w /iemopoietic system was obseryed in the 
urban areas of HERAs (r = -0.95, p C 0.004). The same 
ho!ds for SMR duc to diseases of t/ze neryous sytem and 
sensory organs (r = -0.98, p C 0.0007). In the case of 
diseases of inusculoskeletal system end connectiue tissue 
SMR, decreased significantly in urban areas outside 
HERAs (r = -0.91, pc 0.01). 

The resutts of other studies, undertaken to assess the 
impact of enyironmental po!lution on humnn health [3, 4], 
suggest deterioration of the hea!th status of populations 
!iying in enyironmentally-degraded areas. Howeyer, diffe-
rences in applied methodologies, guality and quantity of 
ayai!ab!e data, and first of al! the complexity of addressed 
issues matce intcrpretation of the results difficu!t, limit 
comparability of the studies, and affect the ya!ue of final 
conclusions. 

Discussion aud Conc!usions 

Comparison of SMR due to major groups of diseases 
between administratiye units inside and outside HERAs 
reyeals the existence of territorial differences in standar-
dized specit"ic mortality rates (SMRs) attributable to ya-
rious groups of diseases. This is supported by other authors 
[3, 4]. Within HERAs, higher SMRs arc obseryed (com-
pared to areas outside HERAs) due to neoplasms; distur-
bances in the endocrine system, nutritional status, metabo-
lisrn aud immunologicat system; diseases of circu!atory, 
gastrointestina! and genitourinary systems; comptications 
of pregnancy, labor, and puerperium; morbid status of fetus 
and newborns occuring in peripuerpal period; and injuries 
and poisonings. 

SMR due to infectious and inyasiye diseases, congenitat 
malformations, diseases of the respiratory system and dise-
ases of skin and subcutaaeous tissue arc higher in urban 
areas inside HERAs than in urban areas outside HERAs, 
and lower in the rura! areas of HERAs (when compared 
with respectiye units outside HERAs). In thc rcgions out-
side HERAs, both in the urban and rural areas, higher 
SMR, when compared with respectiye units within HERAs 
arc noticed because of diseases of blood and hemopoietic 
system, mentat disturbances, diseases of neryous system 
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Table I. Specific mortality rates in and outside HERM during the period 1988-1992 (standardized according to age and sex), 

Cause of death Years 
HERM Oulside HERAs 

Urban Rura! Tota! Urban Rura! Tota! 

2 3 4 5 6 7 8 

lnfectious ant! inyasiye diseases 

1988 98.13 89.05 92.71 103.34 100.07 103.44 

1989 102.17 98.03 97.23 99.01 99.85 I0L59 

1990 102.44 105.36 101.02 97.53 99.59 99.62 

1991 !02.99 95.35 98.96 95.06 !00.40 99.40 

1992 107.70 98.54 105.74 88.44 99.42 94.76 

Neop!asm 

1988 107.43 106.50 112.28 98.04 98.64 95.93 

1989 106.34 112.29 112.85 95.75 98.14 94.30 

1990 102.98 105.85 109.23 95.29 98.99 94.43 

1991 99.82 105.35 106.27 94.89 98.73 94.17 

1992 98.51 106.18 105.49 91.24 97.42 91,69 

Disturbances in the endocrine system... 

1988 112.09 103.16 124.51 93.92 99.64 90.48 

1989 109.04 114.56 121.93 93.24 98.00 90.01 

1990 !08.12 118.46 120.32 90.31 97.12 88.93 

1991 103,95 116.55 116.58 91.03 96.67 88.97 

!992 96.39 109.02 107.66 93.53 95.96 9029 

Diseases of b!ood and haemopoietic organs 

!988 103.03 60.53 103.87 101.35 105.14 99.76 

1989 102.38 92.02 103.6! 99.27 100.58 98.63 

1990 99.93 128.46 1 !0.58 98.84 95.82 94.08 

1991 92.04 76.53 96.29 102.86 102.29 99.37 

1992 90.56 98.02 92.89 99.61 97.88 97.87 

Menta! disorders 

1988 82.46 !05.23 91.04 121.69 99.40 106.59 

1989 99.24 109.14 110.52 102.35 98.80 95.2! 

1990 89.18 95.06 95.55 109.10 100.40 101.53 

1991 84.94 82.74 95.07 1!0.31 101.64 100.22 

1992 84.51 86.51 92.79 106.36 99.67 98.69 

Diseases of the neryous system and sensory organs 

1988 103.55 102.74 101.14 99.73 98.24 100.03 

1989 99.94 90.43 96.40 101.50 100.96 !02.26 

1990 95.72 103.67 95.99 10322 99.63 101,79 

1991 90.70 93.44 90.82 105.14 100.45 102.88 

!992 85.51 92.00 85.54 106.58 100.62 104.15 

Diseases of the circu!atory system 

1988 105.06 101.67 105,53 101.06 100.58 100.27 

1989 104.52 108.69 !06.95 97.74 99.00 97.63 

!990 101.31 !00.35 102.65 96.95 99.36 97.66 

1991 97.85 98.94 99.63 97.52 99.24 97.79 

1992 97.77 98.59 99.64 93.17 97.53 94.94 

Diseasesofthe respiratory system 

1988 108.96 100.26 99.81 96.65 99.89 102.17 

1989 104.83 101.47 96.82 97.34 99.73 102.24 

1990 105.62 91.78 95.89 93.22 100.79 !01.14 

1991 !02.44 93.86 94.77 93.60 100.34 !00.47 

1992 97.42 90,62 90.86 94.12 99.59 99.84 
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2 3 4 5 6 7 8 

Diseases cl" Ibe gastrointestinal system 

1988 111.16 106.30 121.50 94,15 99.07 91.53 

1989 106.76 111.90 118.57 95.31 98.21 91.54 

1990 106.45 114.49 117.83 92,18 97.76 90.32 

1991 102.16 99.81 113.98 93.26 99.19 90.52 

1992 100.68 104.06 113.05 90.00 97.41 88.13 

Diseases cl" thc genitourinary system 

1988 104.73 103.28 106.44 100.91 99.55 99.22 

1989 103.51 107.31 106.21 98.49 98.74 97.65 

1990 101.79 99.73 103.15 96.50 99.73 97.53 

1991 99.07 96.21 101.09 96.42 99.77 97.11 

1992 96.10 101.64 99.26 93.80 97.74 94.86 

Complications M pregnancy, tabor and puerperium 

1988 109.84 54.55 98.60 90.48 105.89 99.92 

1989 135.62 56.32 113.51 66.71 106.06 91.95 

1990 116.80 152.12 114.21 85.23 91.59 92.16 

1991 102.42 156.34 111,31 98.36 91.60 94.42 

1992 82.96 225.60 102.25 118.37 81.25 101.17 

Diseases cl" 11w skin and subcutaneous tissue 

1988 109.96 65.99 101.77 94,51 105.08 101.15 

1989 101.55 82.23 116.15 100.33 88.70 92.71 

1990 94.51 83.56 93.65 103.08 101,83 101.95 

1991 92.05 86,58 89.76 102.25 101.11 102.48 

1992 107.60 126.40 115.86 85.11 95.95 88.51 

Diseascs cl" the musculoskeletal system and connectiye tissue 

1988 76.00 91.25 70.64 128.74 101.17 117.06 

1989 89.61 99.83 85.84 112.21 100.11 108.15 

1990 75,36 89.02 71.15 122,58 101.31 113.99 

1991 85.49 83.57 79.90 110.04 101.31 107.88 

1992 88.33 97.54 84.67 100.63 97.91 101.77 

Congenital deyelopmental defects 

1988 94.30 83.15 89.96 96.3! 97,9! 98.3! 

1989 103,13 98.30 101.29 96.28 99.63 98.63 

1990 108.18 86.42 101.24 98.42 103.76 102.79 

1991 97.26 80.79 91.65 109.40 103.15 106.87 

1992 107.58 91.62 103.06 110.58 107.17 109.29 

Diseases cf fetus and newborns occuring in the peripartum 
period 

1988 99.85 99.10 101.78 90.44 95.41 92.40 

1989 109.93 113.76 112.91 90.46 97.52 93.56 

1990 109.66 96.29 106.65 98.09 102.65 100.96 

1991 108.76 94,52 104.90 100.97 101.07 101.52 

1992 114.78 112.28 114.57 108.60 105.50 106.67 

Morbid signs, symptoms and unidentified states 

1988 97.94 87.95 88.37 108.43 103.77 109.36 

1989 92.49 85.27 8336 109.30 102.55 109.02 

1990 92.59 87.38 85.15 105.14 100.55 105.70 

1991 95.94 89.47 90.33 99.11 99.60 101.77 

1992 90.94 90.84 87.38 99.70 97.35 100.34 

Injuries end poisonings 

1988 104.29 105.57 100.81 99.62 98.41 100.85 

1989 105.45 111.35 104.00 96.11 98.08 98.38 

1990 103.09 103.35 100.39 95.98 99.41 99.24 

1991 99.38 98.01 96,84 96.99 99,74 99.70 

1992 97.48 98.32 95.45 95.43 98.83 98.43 
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and sensory organs, diseases of musculoskeletal system and 
connectiye tissue, and symptoms, morbid signs and undefi-
ned states. Also, higher mortality due to so-called comp-
lications occur there. Most of these causes of death are 
somehow associated with enyironmental conditions. 

Results of this study indicate higher mortality due to 
diseases often attributable to degradation of the enyiron-
ment, and the group of so-called ciyilization-related disea-
ses, i.e. neoplasms, diseases of the circulatory system, com-
piications of pregnancy, labor and puerperium in regions of 
HERAs. Interpretation of the aboye-presented results most 
be yery cautious in order to ayoid oyersimplification of the 
problem. It must be remembered that the health status of 
the population depends on many factors, including deyelo-
pment of health care seryices, socio-economical status, le-
yel of education, demographic structure of the population, 
etc., with the quality of the general enyironment being one 
of them. Moreoyer, the relationship between enyironment 
and health is extremly complex in its nature. We must bear 
in mmd that relationships between the state of the enyiron-
ment and health are extremely comptex. On one hand, ob-
seryed heatth effects resuit from the action of many sub-
stances occuring in yarious concentrations; moreoyer, the 
finał effect can be substantially modified due to interac-
tions between compounds. On the other hand, there are 
significant qualitatiye differences in actiyities of hazardous 
substances. Adyerse health effects resulting from enyiron-
mentat exposure to pollutants can occur with a delay, often 
years after exposure took place. Higher mortality doc to 
these causes suggests the impact of enyironmentat polio-
tion. Howeyer, interpretation of the results cannot be 
straightforward. Obseryed indicators cannot be attributed 
merely to enyironmentat factors. Health status is a yery 
complex phenomenon, depending on a number of (endo-
and exogeneous) factors. In light of the deteriorating health 
status of the population liying in HERAs, further detailed 
studies of the problem are required. 
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