
 196

The Impact Of Israeli Industrial 

Zone On Environmental And Human Health In Tulkarm City 

 
Suleiman Al-khalil 

1
 and Issam Qasem 

2
 

1
Dean , Faculty of Science, An-Najah National University, Nablus Palestine 

.e-mail alkhalil@najah.edu. 
2
Director, Environmental Quality Authority, Tulkarm. 

 أثر المناطق الصناعية ا�سرائيلية على البيئة وصحة ا�نسان في مدينة طولكرم
 

Introduction: 
In almost all-Palestinian districts, urban air pollution is worsening in rapidly growing 

cities, more traffic on roads, use of dirty files, reliance on outdated industrial oppresses , 

growing energy consumption, increasing the number of quarries and stone -cutting factories 

and lack of industrial zoning and environmental regulations are all contributing in reducing 

urban air quality and deteriorating public health. 

 

The main sources of air pollution are energy production, transportation and industry. 

Most of the energy- production facilities are located in Israel and then electricity is imported 

to Palestine. 

 

This means that air pollution from power stations is negligible in Palestine, however, 

other pollution source including quarries, chemical, textile, leather, plastic, painting, building 

constriction and several other industries are considered as the major source of pollution 
1
. 

 

Dense vehicular traffic is also a major contributor to air pollution, causing high 

nitrogen oxide ( NOx ) concentrations, especially in the heavily populated urban centers . The 

problem is irritated by the operation of diesel-power buses and trucks.  

Increased motorization has had a major impact on the deterioration of air quality. 

In Tulkarm district most industries are is the early stage and contribute little to the 

deterioration air quality except for stone - cutting factories, which is expected to produce large 

quantities of micro suspended particles. 

 

Moreover, due to the location of the Tulkarm City near the borders with "Israel", high 

amounts of pollutants emitted from industrial areas in "Israel" reach this district and 

complicate the problem of air pollution there. Many Israel industrial villages ( Kibbutzim), 

which contain dense, industrial activities, are located near Tulkarm district. They emit their 

pollutants into the atmosphere due to the absence of safety measures in these industries like 

filtration, which implies large quantities of fine dust or metallic dust spreading in the area. In 

addition to that the "Israel" government moved several industries during late 1980 next to 

residential areas west of Tulkarm city. 

The creation of this zone worsens the situation in the area and the current study aimed 

to evaluate its impact on human health and to asses the possible hazardous of Israeli industrial 

zone on human health in target area, also to shed light on major causes of disease borne due to 

air pollution on the target zone in comparison to control area zone. 

 
Methodology:  
1-Study population 

The study included 250 families residing in a heavily affected area in the west of 

Tulkarm and 200 families residing in Shweekeh village around 3km away from pollution site 

and dose not host any polluted industry as control Data regarding personnel heath were 
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collected, by the employees of the Ministry of Environmental Quality Authority (Tulkarm 

District), using a specially designed questionnaire 

. 

2-Statistical analysis 
Collected data were analyzed using the SPSS (Statistical Package for Social Studies). 

Frequencies, k
2
 and Peareid's samples (T test) were calculated and a comparison was made 

between study population and the control group. Data were represented in tables and-

illustrated when necessary in diagrammatic form. 

 
Results: 

Data presented in Table 1 shows sample distribution according to family size in both 

study and control groups. This distribution pattern is in agreement with published data by the 

Palestinian Bureau of Statistics in 1996 were more than 70% of the population with 9 

individuals or more. 

 

Table 1. Distribution of study and control groups according to family size 

Family Size No. and Frequency Study 

sample 

No. and Frequency 

Control Group 

3.00 96 (12.8%) 36 (1.80%) 

4.00 24 (2.40%) 48 (2.50%) 

5.00 10 (0.80%) 80 (4.20%) 

6.00 30 (2.00%) 48 (2.50%) 

7.00 42 (2.40%) 28 (1.50%) 

8.00 88 (4.40%) 80 (4.20%) 

9.00 234 (10.4%) 144 (7.6%) 

10.0 630 (25.2%) 560 (29.6%) 

11.0 165 (6.00%) 132 (7.00%) 

13.0 312 (9.60%) 208 (11.0%) 

14.0 840 (24.0%) 532 (28.1%) 

Total 2471 (100%) 1896 (100%) 

 

 

Data presented in table 2 shows the percentages and frequencies of various disease 

symptoms among males and females of both study and control groups. Out of2471 studied 

cases, 188 (7.6%), 105 (4.20/0) and 84 (3.5%) were represented with respiratory, skin and eye 

disease related symptoms, respectively. In comparison out of 1896 cases of control  group, 46 

(2.4%), 78 (4%) and 66 (3.5%) were represented with respiratory, skin and eye disease related 

symptoms, respectively. Data presented in the same table shows that females were 

represented with a high frequency regarding  respiratory related disease symptoms (63.8%) 

compared to males (36.2%) among the study group, on the other hand  males were also 

represented with a much higher frequency (83%) compared to males (17%) among the' 

control group. With respect to skin related disease symptoms, among the study group, males 

showed a higher frequency (62%) compared to females (38%). Similar frequencies were also 

observed among the control group (64% males to 36% in females). Eye related disease 

symptoms were represented by (44% and 56%) and (39% and 61 %) for males and females 

among the study and control groups, respectively. 
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Table 2. Number and percentage of individuals suffering from respiratory disease related 

symptoms according to sex among the study and control groups. 

Group Respiratory 

Related 

 No. (%) 

Skin Related 

No. (%) 

Eyes Related 

No. (%) 

Males 68 (36.2%) 65 (62%) 37 (44%) 

Females 120 (63.8%) 40 (38%) 47 (56%) 

Total 188 (100%) 105 (100%) 84 (100%) 

Study Sample 

% of total (2471) 7.6 4.2 % 35% 

Males 08 (17%) 50 (64%) 26 (39%) 

Females 38 (83%) 25 (36%) 40 (61%) 

Total 46 (100%) 78 (100%) 66 (100%) 

Control 

Sample 

% of total (1894) 2.4  4.0 % 3.5% 

 

 

Data presented in tables 3, 4 and 5 clearly shows that variations in respiratory related 

symptoms between study and control groups were statistically significant (P= 0.002). On the 

other hand, variations with respect to skin related disease symptoms between the two groups 

were also significant (P= 0.04), however, eye related disease symptoms were of no significant 

values (P = 0.15). 

 

Table 3. Paired's T test for respiratory related disease symptoms among study and control 

groups. 

Study Group Control Group 

Means St.Deviation Means St.Deviation 

T value Sig. 

0.725 0.447 0.230 0.421 13.96 .002 

 

Table 4. Paired's T test for respiratory related disease symptoms among study and control 

groups. 

Study Group Control Group 

Means St.Deviation Means St.Deviation 

T value Sig. 

0.410 0.493 0.390 0.489 -2.015 .045 

 

Table 5. Paired's T test for respiratory related disease symptoms among study and control 

groups. 

Study Group Control Group 

Means St.Deviation Means St.Deviation 

T value Sig. 

0.340 0.474 0.330 0.471 1.418 .158 

 

 

Data presented in table 6 represent the association between disease elated symptoms 

and age groups in both studied groups. Respiratory related disease symptoms, among study 

group, were most prevalent among the elder age groups < 41(670/0), and followed by the age 

group 0-10 which was represented by 22.9%. This finding correlates well with the findings 

regarding the prevalence of respiratory disease related symptoms among the control group. 

 

Both skin and eye related disease symptoms were prevalent among the middle age groups and 

correlates well in both the study and control groups. 
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Table 6. Association between disease related symptoms and age groups among t he study and 

control  groups 

Disease Related Symptoms 

Study Group Control Group 

Age 

Group 

Respirator 

Y 

No.(%) 

Skin 

No.(%) 

Eyes 

No.(%) 

Respirator 

Y 

No.(%) 

Skin 

No.(%) 

Eyes 

No.(%) 

0-10 43 (22.9%) 11 (10.5%) 6 (7.00%) 8(17.4%) 8(10.2%) 2(3.00%) 

11-20 13 (6.92%) 9 (8.60%) 2(2.40%) 4(8.70%) 6(7.70%) 2(3.00%) 

21-30 06 (3.20%) 32 (30.5%) 9(10.7%) 5(11.0%) 24(30.8%) 8(12.0%) 

31-40 00 (0.00%) 21 (20.0%) 38(45.3%) 3(6.50%) 14(18.0%) 30(45.7%

) 

41-50 72 (38.3%) 22 (21.0%) 26(31.0%) 18(39.0%) 16(20.5%) 22(33.3%

) 

<51 54 (28.7%) 10 (9.40%) 3(3.60%) 8(17.4%) 10(12.8%) 2 

(3.00%) 

Total 188 (100%) 105(100%) 

 

84(100%) 46(100%) 78(100%) 66(100%

) 

 

Data presented in table 7 shows frequencies and percentages regarding the place of 

residence specifications for both study and control groups. Based on the answers of the 

questionnaire, it was clear that the control group is living in a much better environmental 

conditions with respect to ventilation, size and garden facilities. 
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Table (7) Specifications of the place of residence in both studied groups 
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Based on collected data in the same table, the frequencies of 79.9%, 42.8% and 56% 

were reported for smell, smoke and the presence of colored spots on cloths, respectively-by 

families within the affected areas. This is much higher than what was reported by the families 

of the control group as the frequencies were 19%, 14% and 19% for smell, smoke and 

presence of spots, respectively. With respect to the color of the spots, the most prominent 

color was reported to be yellowish and the frequencies of 39.6% and 17% were reported by 

the study and control groups, respectively. The use of house roof was reported by 55.2% and 

79% of the study and control groups, respectively. The use of the roof for the purpose of cloth 

drying was common in both groups and was represented by 84.1% and 82% for the study and 

control groups, respectively. The use of the roof for sleeping purposes was reported by 15.9% 

and 18% by the study and control groups, respectively. 

 

Table 8 shows the frequencies and percentages of symptoms related to respiratory 

tract in both groups. Difficulties in breathing, asthma, throat infections and nasal obstructions, 

were represented by 67.5%, 61%, 42.5% and 63.8%, respectively. Out of 188 subjects 

suffering from respiratory related disease symptoms, (104) 55.3% were reported to visit their 

physicians and medications were· prescribed for 90% of them. In comparison, the percentages 

of 54%, 34.7%, 58.6% and 56.5%, were reported by the control group for difficulties in 

breathing, asthma, throat infections and nasal obstructions, respectively. Out of 46 subjects 

reported to suffer from respiratory disease related symptoms, (15) 32% were reported to visit 

their physicians and medications were prescribed for 80% of them. 

 

Table 8. Percentages and frequencies of respiratory disease related symptoms among the 

studied  groups. 

Study Group Control Group Respiratory 
Symptoms Yes 

(Fo. & %) 
Fo 

(Fo. & %) 
Yes 

(Fo. & %) 
Fo 

(Fo. & %) 
Difficulty in 
Breathing 

127 
67.5% 

61 
33.5% 

25 
54% 

21 
46% 

Asthmas 115 
61% 

65 
39% 

16 
34.7% 

30 
65.3% 

Throat 
infection 

80 
42.5% 

108 
37.5% 

27 
58.6% 

19 
41.4% 

Fasal & 
Sinuses 

Infection 

120 
63.8% 

68 
36.2% 

26 
56.5% 

20 
43.5% 

Clinic Visit 104 
55.3% 

84 
44.7% 

15 
32% 

31 
68% 

Drug 
Prescription 

94 
90% 

10 
10% 

12 
80% 

3 
20% 

 

Data presented in table 9 shows the frequencies and percentages of symptoms related 

to skin disease in both groups. Presence of pimples or rash and itching were represented by 

100% and 37%, respectively. Out of 105 subjects suffering from skin related disease 

symptoms, (81) 77% were reported to visit their physicians and medications were prescribed 

for 86% of them. In comparison, the percentages of46% and 270/0 were reported by the 

control group for the presence of pimples or rash and itching, respectively. Out of 78 subjects 

reported to suffer from skin disease related symptoms, (53) 67.9% were reported to visit their 

physicians and medications were prescribed for 73% of them. 
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Table 9. percentage and frequencies of skin disease related symptoms among the studied 

groups. 

Study Group Control Group Skin Related 
Symptoms Yes 

(Fo. & %) 
Fo 

(Fo. & %) 
Yes 

(Fo. & %) 
Fo 

(Fo. & %) 
Pimples 105 

100% 
--- 36 

46% 
42 

54% 
Itching 39 

37% 
66 

63% 
21 

27% 
57 

73% 
Clinic Visit 81 

77% 
24 

23% 
53 

67.9% 
35 

34.1% 
Drug 

Prescription 
70 

86% 
11 

14% 
38 

71.7% 
15 

28.35% 
 

Data presented In table 10 shows the frequencies and percentages of symptoms related 

to eye disease in both groups. Infections, inflammation and itching were represented by 83% 

and 71%, respectively. Out of 84 subjects suffering from eye related disease symptoms, (60) 

71% were reported to visit their physicians and medications were prescribed for 88% of them. 

In comparison, the percentages of 75% and 60.6% were reported by the control group for eye 

infection and eye inflammation and itching, respectively. Out of 66 subjects reported to suffer 

from eye disease related symptoms, (58) 87.8% were reported to visit their physicians and 

medications were prescribed for 87.9% of them. 

 

Table 10. Percentages and frequencies of eye disease related symptoms among the studied 

groups. 

Study Group Control Group Eye Related 
Symptoms Yes Fo Yes Fo 
Infection 70 

83% 
14 

17% 
50 

75% 
16 

25% 
Inflammation 

and itching 
60 

71% 
24 

29% 
40 

60.6% 
26 

39.4% 
Clinic Visit 60 

71% 
24 

29% 
58 

87.8% 
8 

12.2% 
Drug 

Prescription 
53 

88% 
7 

12% 
51 

87.9% 
7 

12.1% 
 

Data presented in table 11 shows the association between the presence smoke in affected 

families and disease related symptoms. 

 

Out of 188 affected families, of the study group, suffering from respiratory disease symptoms, 

69 (36.7%) were reported to observe smoke, while out of 46 affected families of the control 

group 10 (21.7%) were reported to observe the smoke in their residential areas. With respect 

to skin related symptoms, out of 105 affected families, of the study group, 44(42%) were 

reported to observe smoke, while out of 78 affected families of the control group 10 (12.8%) 

were reported to observe the smoke in their residential areas. On the other hand, out of 84 

families with eye related disease symptoms, 56(66.6%) were reported to observe the smoke 

compared to 12(18%) out of66 families of affected individuals of the control group. 
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Table 11. Cross tabulation between disease related symptoms and the presence 0f smoke  in  

the residential areas 0 f the studied groups. 

Presence of Smoke Disease 
related 

symptoms 

Group 

Yes Fo 

K2 P value 

Study 18 
26% 

27 
39.5% 

25.6 0.000 Respiratory 

Control 2 
25% 

2 
25% 

17.59 0.000 

Study 18 
41% 

26 
59% 

4.47 0.107 Skin 

Control 2 
25% 

2 
25% 

28.5 0.000 

Study 28 
50% 

28 
50% 

37.23 0.000 Eye 

Control 4 
33.4% 

2 
16.6% 

24.04 0.000 

 

Variations between those who observed the smoke in their residential areas and those 

who did not were significant (P= 0.000) and were in favor of those who did not. This was 

also the situation among the control group. Variations with respect to eye related disease 

symptoms were also statistically significant and were in favor those who did not observe the 

smoke in their residential areas in both the study and control groups. However, such 

variations were of no significance with respect of skin related disease symptoms. 

 

Data regarding previous history of disease (respiratory, skin and eye) strongly 

indicates that most of the study group families have no previous history and the percentages 

of 13.6, 8 and 17.1% were reported for those with previous history regarding respiratory, skin 

and eye, respectively (data not shown). 

 

Data presented in table 12 shows the association between smoke intensity and disease 

related symptoms, among those who observe the smoke of the affected families. Out of 69 

affected families, of the study group, suffering from respiratory disease symptoms, 18 (26%), 

27(39.5%) and 24 (34.5%) were reported to observe heavy smoke, intermediate and smoke of 

light intensity, respectively. while out of 10 affected families of the control group 2(250/0), 

2(25%) and 6(50%) were reported to observe heavy smoke, intermediate and smoke of light 

intensity, respectively. 

With respect to skin related symptoms, out of 44 affected families who observe 

smoke, of the study group, 18(41%) and 26(59%) were reported to observe heavy smoke and 

smoke of intermediate intensity, respectively. On the other hand, out of 10 . affected families 

of the control group 2(25%), 2(25%) and 6(50%) were reported to observe heavy smoke, 

intermediate smoke and smoke of light intensity in their residential areas. 

Furthermore, out of 56 families with eye related disease symptoms, 28(500/0) and 

28(50%) were reported to observe heavy smoke and smoke with intermediate intensity, 

respectively. The control group (12 families), were represented by 4(33.4%), 2(16.6%) and 

6(50%) for those who observe heavy smoke, intermediate smoke and smoke of light intensity, 

respectively. 

 

Variations between those who observe heavy smoke, intermediate and smoke of light 

intensity in their residential areas and the occurrence of disease symptoms were significant 
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(P= 0.000) for all studied disease symptoms. These differences were in favor of those who 

observed smoke with intermediate intensity. There were no significant variations among the 

control group. 

 

Table 12. Cross tabulation between disease related symptoms and smoke Intensity in 

residential areas of the studied groups 

Disease 
related 

symptoms 

Group Dense Intermediate Light K2 P value 

Study 18 
26% 

27 
39.5% 

24 
34.5% 

33.04 0.000 Respiratory 

Control 2 
25% 

2 
25% 

6 
50% 

7.48 0.058 

Study 18 
41% 

26 
59% 

- 21.7 000 Skin 

Control 2 
25% 

2 
25% 

6 
50% 

1.13 0.77 

Study 28 
50% 

28 
50% 

- 70.4 0.000 Eye 

Control 4 
33.4% 

2 
16.6% 

6 
50% 

4.94 0.000 

 
Discussion 
Our data with respect to the association between respiratory disease and air pollution is in 

agreement with several reports that provided evidence on people living in areas with high 

levels of pollution. Such people seem to have more respiratory disease related symptoms and 

worse lung function those living in areas with clean air 
31-34

 . 

 

Neuralgic dysfunction resulting from carbon monoxide poisoning such as visual impairment , 

poor learning ability , reduced work capacity , and difficult in performing complex tasks were 

reported in association with exposure to high CO levels among children 
37

 • A study 

conducted between 1980 and 1989 by Goren and Hellmann 38 showed that school children , 

exposed to air pollution , have a significant increase in the prevalence of asthma . At the same 

time a significant rise in the prevalence of wheezing accompanied by shortness of breath were 

reported. 

 

Lead and other heavy metal contaminants are also considered as a serious health. problem 

among children even at every low doses , as it is associated with IQ deficiencies , reading and 

learning disabilities , impaired hearing, reduced attention spans , hyperactivity, and antisocial 

behavior. In metal- contaminated areas, the transport of heavy metals into the home from 

external sources and their subsequent re-suspension into the air due to normal household 

activities are significant factors in the exposure to heavy metals, whereas in unpolluted areas 

indoor sources play the major role 
39

 • Lead is usually stored in blood, bones, and soft tissues, 

and can hurt kidneys, liver and the nervous system. 

 

Excessive exposure can cause seizures , mental retardation , and behavioral problems and thus 

is considered to be very dangerous. 

 

We do believe that lead is a major air pollutant in the study areas as. the Israeli industrial zone 

is involved paint production in addition to melting of painted materials used for filtration in 
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agriculture. Thus, lead may account for the finding of high prevalence of respiratory related 

disease symptoms among younger age groups. Previous studies on the effect of various 

pollutants emphasize the need of further investigation to measure the effect of air pollution on 

the nervous system as well as other systems 
33

. 

 

With respect to place of residence specifications , one can easily deduce that the control 

group, a rural residential area, are living in a better hygienic condition which could explain 

the observed variations in prevalence rates of disease related symptoms , in general , 

compared to the study group. Our finding with respect to house specifications were expected 

as city living condition are usually worse than that of the rural areas as cities are more 

crowded and air pollutants are more abundant and this can be reflected from the larger 

number of vehicles and small industries within cities boundaries 
33

.  

 

The smell of the air, intensity of smoke and the appearance colored brownish spots are 

distinguishing features of air contamination in the residential area of the study group .Based 

on data presented in the questionnaire , one can deduce that episodes of a high level of air 

contamination occur in that area adjacent to the Israeli industrial zone. 

 

It was also different to judge the situation on the basis of human judgment and not on 

scientifically designed experimental work. To be specific, measurements of several expected 

contaminants are required. 

 

To do this monitoring of stations are needed and this requires the collaborative work of both 

governmental and research institutes. However, one might suggest that nitrogen dioxides 

(NOx ), like nitrogen dioxide (N02 ) and nitric oxide (NO) were major contaminants as. 

reflected by the presence of reddish brown spots on clothing. Such oxide 

were reported to produce changes in airway responsiveness; aggravation of existing 

cardiovascular disease , temporary breathing problems increased susceptibility to respiratory 

infection and may cause alteration in the lungs 
33, 40

 .  

 

Statistical analysis shows a strong association between the presence and intensity of smoke 

and the appearance of respiratory disease related symptoms as shown in tables 9 and 10 . 

Such finding is in support with previous findings on the variations in the prevalence rates of 

respiratory related disease symptoms in both the study group and the control and emphasizes 

the hazardous role played by the Israeli industrial zones adjacent to Palestinian residential 

areas. 

The findings on disease symptoms ( see table 11 ) strongly reflect the association of 

these factors with air pollution ( study versus control)  Our finding on asthma cases ( 61% of 

respiratory diseased related symptoms) strongly indicates the association with air pollution 

with this disease and is inconsistent with previous reports in this respect" 
38 , 41  42

 and we 

would like to add that all asthma cases were confirmed by the medical reports of the 

concerned cases. Such observation need more detailed attention interest in future studies. 

 

Our findings on the prevalence raters of skin and eye disease related symptoms ( table 

l2), between the study and control groups، indicate a week association between the skin and 

eye disease related symptoms and air pollution . Such finding in consistent with the 

physiological factions played by these organs compared to the lung 

. 
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In general, comprehensive and systematic approaches to identify and estimate 

population exposures were not used , and the exposure estimates were therefore deemed likely 

to have great uncertainty.  

 

Unless exposure levels among groups are verified , it cannot be determined whether 

non-significant associations between exposures and health endpoints indicate a lack of 

measurable health effect , or are merely a result of exposure misclassification . Site -specific 

and quantitative exposures assessments are needed to better quantity and infirm exposure 

1within such studies , as well as to  permit interpretations and comparisons across studies. 

 
Recommendations and Concluding Remarks 

1. It is essential that the Palestinian as well as the international community should force 

the Israeli government to comply to the international laws concerning both regional 

and global pollution. 

2. Future investigation and follow up studies on affected population seems to be essential 

at this stage  

3. The need of medical intervention, diagnosis ,treatment is deemed necessarily to the 

affected area. 

4. Air quality modeling, assessment and planning; development of standards, economic 

measures and regulations; public education health promotion and information should 

be a priority for the Palestinian Quality Authority. 

5. Encourage industries ready to grasp the challenge and willing to make the change 

needed to improve the quality of the environment 

6. In the absence of a national air quality objective for fine particulates and other 

pollutants in Palestine, it seems essential at this stage to plan and follow up strategies 

based on international recommendations in this field. 

7. To work on International level to enforce the Israelis to move the Industrial zone into 

deserted areas or close them. 
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