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ORIGINAL ARTICLE
PRACA ORYGINALNA

INFLUENCE OF SANITARY - DOMESTIC CONDITIONS
INTHE RURAL SETTLEMENTS OF DNEPROPETROVSK REGION
ON THE PEASANTS'HEALH

DOI: 10.36740/WLek202002113

Luibov V. Hryhorenko', Serhii V. Abramov?, Volodymyr M. Baibakov?, Valerii A. Digtiar', Dmytro M. Lukianenko'
ISTATE INSTITUTION “DNIPROPETROVSK MEDICAL ACADEMY MINISTRY OF HEALTH OF UKRAINE” DNIPRO, UKRAINE
DNIPRO MEDICAL INSTITUTE OF TRADITIONAL AND NON-TRADITIONAL MEDICINE, DNIPRO, UKRAINE

ABSTRACT

The aim: Implementation results of sociological survey to the practice of hygienic researches at the subjective estimation of the drinking water quality and sanitary conditions
of people’s life.

Materials and methods: At our study was used standardized “Questionnaire survey about quality of piped drinking water, which enters to the building (apartment)’, which
contained 25 questions. In the sociological survey were participated 150 respondents.

Results: Peasants of Dnepropetrovsk region considered that the following indicators of drinking water quality impact on their health: deterioration quality of piped drinking
water, smell — 22.6%, color — 14.6 %, rust — 13.3 %, precipitate — 8.0 %, turbidity and suspended solids — 10.6 %, taste and aftertaste — 13.3 %, foam and impurities — 10.6
% (p<0.05). Some of peasants (14.6 %) have unsatisfactory sanitary conditions, living on 5 — 6 persons in 1 rooms flat (p<0.05).

Conclusions: Results of sociological survey shown that among rural residents increased the demand for a consumption of pre-treated drinking water, due to the deterioration
quality of tap water in the rural area. It was determined, that increased frequency of use the bottled drinking water — daily it was used by 13 rural respondents (17.3%), once

aweek — 21 respondents (28%), 2-3 times a week — 8 respondents (10.6%).

KEY WORDS: quality and safety indexes; respondents; experimental and control group; questionnaire; sociological survey

INTRODUCTION

Safe potable water is essential for good health. Worldwide,
children and adults especially in the developing countries
are suffering from various water-borne diseases [1, 2, 3].
Problem of providing drinking water guaranteed quality is
widely inspread not only for population of peri-urban com-
munities [4, 5, 6], but also in many regions of Ukraine, es-
pecially in the rural settlements of Dnepropetrovsk region
[7,8,9,10]. Therefore, in the aspect of legal innovations in
the field of preventive medicine the implementation results
of sociological survey to the practice of hygienic researches
during analyses of the drinking water quality and sanitary
conditions of people life is a vital necessity problem.

THE AIM

Purpose of research is implementation results of socio-
logical survey to the practice of hygienic researches at the
subjective estimation of the drinking water quality and
sanitary conditions of people’s life.

MATERIALS AND METHODS
At our study was firstly used standardized “Questionnaire
survey about quality of piped drinking water, which enters
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to the building (apartment)”, which contained 25 questions.
In the sociological survey were participated 150 respon-
dents (75 - peasants and 75 city — dwellers). The basic
criteria were: age of adult population (men and women),
varied from 35 to 55 years; period of residence in this
region - from 5 to 10 years and over 10 years; exposition
of drinking water — from 5 to 10 years and over 10 years.
Long - term period of residence was observed at the 76%
of peasants and 77.3 % of city — dwellers (p < 0.05). Most of
our studies found that the quantity of respondents with up
to 10 years period of water exposition was higher in both
groups and varied from 22.6% to 24%. According to the
results of sociological survey, average age of rural residents
was 33.33+0.52 years, compared with city — dwellers -
35.07+0.54 years (Table I).

In order to carry out objective indicators as well as qual-
ity of potable water we conducted functional zoning rural
settlements of Dnepropetrovsk region into two groups:
experimental and control. Experimental group covered
territories with agricultural activity, over 2583.9 ha (81%
of Dnepropetrovsk region), which were subdivided into 4
agricultural centers inside the settlements: Apostolovskyi,
Kryvorozskyi, Pavlogradskyi and Nikopolskyi. Control
zone covered Central zone of urbanization, 18% of Dnepro-
petrovsk region, and includes Dnipro city.
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Table 1. Distribution of respondents by age and gender groups (%)

Characteristic Peasants City - dwellers
18-29 31 (41.3%) 26 (34.6%)
30-39 24 (32.0%) 27 (36%)
Age, years 40-49 16(21.3%) 12 (16%)
50-59 3(4.0%) 7 (9.3%)
60 and more 1(1.3%) 3 (4.0%)
Totally 75 (100%) 75 (100%)
p p =0,069
Average age (M+m) 33.33+0.52 years 35.07+0.54 years
Men 36 (48.0 %) 43 (57.3 %)
Gender
Women 39 (52.0 %) 32 (42.6 %)
Totally 75 (100%) 75 (100%)
P p=0,093
Note. * p —significance of differences between groups by criterion X2
Precipitate

; O No problems
100.00% - .00% 6'223’ ¥
. Cl
90.00% s
m Turbidity, suspended
80.00% solids
70.00% - m Other (foam, poor
60.00% - quality, impurities)
50.00% - M Rust
40.00% - 2.60%
30.00% - ® Smell
3.30%
20.00% -
Taste, aftertaste
10.00% -
0.00% M Color
Peasants City-dwellers

Fig. 1. Basic problems, associated with using of tap drinking water among rural and urban residents in Dnipropetrovsk region.

Retrospective study was carried out during 2014 - 2018 years.
In our research was used such methods as retrospective studies,
sociological, statistical. Statistical processing was carried out
with the use of package STATISTICA 6.1 (serial number AGAR
909E415822FA). Statistical indicators were: number of observa-
tions (n), average means (M), standard error (m), relative values
(%). Level of statistical meaningfulness was accepted (p<0.05).
Bioethics Commission on the protocol of Committee on Biomed-
ical Ethics in the Dnipropetrovsk Medical Academy Ministry of
Health of Ukraine (Ne 5 from April 10,2019) were not revealed any
violations of the moral and ethical norms during research work.

RESULTS AND DISCUSSION
Our findings have been shown, that every 37 of 75 peasants,
i.e. 49.3% of respondents were drinking mainly bottled

water, as compared to the city — dwellers: 42 persons, i.e.
56 % (p < 0.05). On the other hand, majority of peasants
50.6% weren’t use bottled water (p < 0.05). Rural popula-
tion rarely used mineral water for drinking purposes, as
shown 62.6 % of peasants; the minority of peasants — 37.3%
used mineral water for treatment purposes. Among city
— dwellers only 61.3% didn’t use mineral water for ther-
apeutic purposes. The second stage of our sociological
servey was ranking adult population in both groups in
order to study their point of view towards different types
of bottled water and drinking water purifiers. On the first
rank were 58.9% of peasants, which were used for drinking
and cooking purposes bottled water, as compared to 41.1%
of city — dwellers. On the second rank were 20.6% of peas-
ants, who prefer to use domestic filters (p<0.05); 10% of
respondents used unboiled tap water (p < 0.05).
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Table II. Respondents’ answers from Central zone of urbanization on the question “Describe problems, associated with using of drinking water in Your

community (%)
Proposed variant of answer Peasants City- dwellers

Color 11 (14.6%) 18 (24%)
Taste, aftertaste 10 (13.3%) 17 (22.6%)

Smell 17 (22.6%) 15 (20%)

Rust 10 (13.3%) 6 (8.0%)

Other (foam, poor quality, impurities) 8(10.6%) 4 (5.33%)

Turbidity, st1spe11ded so lids 8(10.6%) 6 (8.0%)

No problems 5 (6.66%) 5 (6.66%)

Precipitate 6 (8.0%) 4 (5.33%)

Totally (n=150) 75 (100%) 75 (100%)

p p=0.224

Note. p — significance of differences between respondents answers in the experimental and control groups by a criterion X* — Pearson.

Table lll. Respondents’answers from Central zone of urbanization on the question “Do you apply for drinking and cooking purposes bottled water?” (%)

Proposed variant of answer Peasants City - dwellers
Yes 31 (20.6%) 30 (20%)
No 22 (14.6%)* 15 (10%)*
Sometimes 22 (14.6%)* 30 (20%)*

Totally (n=150)

75 (100%)

75 (100%)

p p <0.05

Note. p — significance of differences between respondents answers in the experimental and control groups by a criterion X2 — Pearson.

Table IV. Respondents’answers from Central zone of urbanization on the question “Do you use domestic filter for purification of drinking water?” (%)

Proposed variant of answer Peasants City - dwellers
No 28 (18.6%)* 21 (14.0%)*
We have a separate tap for drinking water 16 (21.3%)* 23 (15.3%)*

We have a domestic filter

)
31 (20.6%)* 31 (41.3%)*

Totally (n=150)

75 (100%) 75 (100%)

p

p <0.05

Note. p — significance of differences between respondents answers in the experimental and control groups by a criterion X* — Pearson.

Table V. Respondents’ answers from Central zone of urbanization on the question “Do you use for drinking purposes a tap water?” (%)

Proposed variant of answer Peasants City - dwellers
Yes 15 (10%) 9 (6.0%)
No 37 (24.6%)* 42 (28%)*
Sometimes 23 (15.3%)* 24 (16%)*

Totally (n=150)

75 (100%)

75 (100%)

p p <0.05

Note. p — significance of differences between respondents answers in the experimental and control groups by a criterion X2 — Pearson.

Respondents were proposed several answers to the ques-
tion “Do You clean water immediately befor using?” Our
study shows that majority of peasants — 32% prefer to use
domestic filter, 24% of respondents were applied bottled
water (p < 0.05). The minority of peasants carried out
traditional methods of drinking water purification: 16 %
- boiling; 17.3 % drinking tap water (p < 0.05); 10.6% -
precipitation (p < 0.05). Similar trend was observed among
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city - dwellers. On the first rank were 33.3% of respondents,
installing domestic filters; 29.3% of city — dwellers testing
different types of bottled water (p < 0.05); the least 17.3%
of city inhabitants was defined to use boiled water; 12% -
tap water without any additional purification (p < 0.05);
8% - drinking water after precipitation (p <0.05).

At the prevalence of drinking water sources, related to
population of rural settlements of Dnepropetrovsk region,
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80.00%

m City -dwellers Peasants

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

17.30%

32.00%

10.60%

24.00%

0,
10:00% 16.00%

0.00%

5 — Used bottled
water

1- Used water from 2 —Boiling water 3 — Used filter 4 — Defend water

the tap

Fig. 2. Frequency of respondents’answers in the experimental and control groups on the question:“Do you purify water directly before using?” (P£mp %).

Table VI. Respondents’answers from Central zone of urbanization on the question “What sources of water supply do you use in your community?” (%)

Proposed variant of answer Peasants City-dwellers
Rural (city) water supply 42(56%) 50(66.6%)
Well 23 (30.6%) 4(5.33%)
Open pond 10 (13.3%) 21(28%)
Total (n=150) 75(100%) 75(100%)

Note. p — significance of differences between respondents answers in the experimental and control groups by a criterion X2 — Pearson. p=0.199

we include wells and their frequency of using — 30.6%. Tap
water was related to use at the 56% of peasants (p < 0.05),
13.3 % was recently reported from local additional sources
as surface water (p<0.05). Exposure of water from the given
sources was reported by city — dwellers in the interview
as well as: additional sources such as surface water: 28%
(p < 0.05); wells — 5.33%. In the standardized interview
we carried out distance from the source of water to the
population residence. Based on the sociological servey,
we considered, that 25.3% of peasants were requested 15
— 25 meters; 57.3% of sources were located on the 30 - 50
meters; 17.3% — up to 100 meters.

Most of peasants were dissatisfied with following indica-
tors of drinking water quality: 22.6% with smell, 14.6% with
color (p < 0.05), 13.3% with rust, 8.0 % with precipitate,
10.6% with turbidity and suspended solids, 13.3% with taste
and aftertaste (p < 0.05), 10.6 % with foam, poor quality
and impurities. Only 6.66% of respondents were satisfied
with good-quality of drinking water (Figure 1).

City — dwellers noted deterioration of drinking water
color — 24%, taste and aftertaste — 22.6%, smell - 20%,
precipitate — 5.33%, rust — 8.0%, and others (turbidity and
suspended solids) — 8.0%. About 5.33% of respondents
considered other reasons for deterioration of drinking
water quality, such as foam and impurities. Only 6.66% of
citizens were satisfied with a quality of drinking water (p
= 0.224) (Table II).

Relation of residents from Central zone of urbaniza-
tion in Dnipropetrovsk region to the different types of
post-treated drinking water is presented in (Table III-V).

Primary, 20.6% of peasants used for drinking and cook-
ing purposes bottled water, compared with 20% of city -
dwellers (p<0.05). Other respondents in the rural districts
(20.6 %) used domestic filters for purification of drinking
water. Significantly minority of respondents in both groups
used for drinking purposes a tap water: 10% of peasants
against 6.0% of city — dwellers (p <0.05).

On the question “Do you purify water directly before
using?” respondents were proposed several variants of
answers. Results of our survey have been shown, that the
vast majority of peasants 32.0% used domestic filter or
the drinking bottled water — 24.0%. Other peasants used
traditional methods of water purification: 16.0% - boiling;
17.3% - tap drinking water; 10.6% —defend water. As have
been shown in (Figure 2), a similar trend was observed
among the city — dwellers.

Among the different types of drinking water purification,
city — dwellers prefer the use a domestic filter — 33.3%, or
the bottled water — 29.3%, while other part of respondents
used the boiled water — 17.3%, or the tap water — 12.0%,
and defend water — 8.0%. Water supply sources, used by
the respondents in both groups, could be placed in the fol-
lowing ranked order. Peasants used drinking water from a
network of water pipes - 56%, wells — 30.6%, 13.3% - from
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Table VII. Respondents’answers from Central zone of urbanization on the question “How many persons living in the Your apartment?” (%)

Proposed variant of answer Peasants City - dwellers

1 person 6 (8.0%) 2 (2.66%)
2 persons 21 (28%) 26 (34.6%)

3 persons 20 (26.6%) 21 (28%)

4 persons 17 (22.6%) 21 (28%)

5-6 persons 11 (14.6%) 5 (6.66%)

Totally (n=150) 75 (100%) 75 (100%)

p p=0.241

Note. p — significance of differences between respondents answers in the experimental and control groups by a criterion X* — Pearson.

Table VIII. Daily drinking water intake, liters per day (%)

Proposed variant of answer Peasants City - dwellers
1.5 liters 1(1.33%) 0
2-5 liters 25(33.3%) 44 (58.6%)
6-10 liters 16 (21.3%) 11 (14.6%)
20-45 liters 25 (33.3%) 5 (6.66%)
50-100 liters 6 (8.0%) 9 (12.0%)
200-300 liters 2 (2.66%) 6 (8.0%)
Totally (n=150) 75 (100%) 75 (100%)
p p=0.242

Note. p —significance level of differences by daily consumption of drinking water (litres/day) in the experimental and control groups by a criterion X2 — Pearson.

open reservoirs. City — dwellers are significantly probably
used water from local water pipe - 66.6% and 28% - from
open reservoir, about 5.33% used drinking water from
wells (Table VI).

According to the sociological survey, 25.3% of peasants
had insufficient distance to a place of water supply - from
15 to 25 meters, which did not correspond to the Ukrainian
National standards. On a distance from 30 to 50 meters
were located sources of water supply at 57.3% of population
in the experimental group and up 100 metres at 17.3%
of the peasants, which was correspond to the hygienic
standards.

As shown in (Figure 3), respondents in both groups
were covered with central sewerage system: 65.3% of rural
and 85.3 % of urban population. Generally, 26 peasants
(34.6 %) and 11 city — dwellers (14.6%) were covered with
decentralized sewage system.

On the next step of our research we carried out house-
hold conditions for residents in both groups of super-
vision. It was established, that 49 peasants having good
sanitary conditions and were provided with centralized
system of water supply and centralized sewage system
- 32.6% (p<0.05). Another 14.6 % of peasants were res-
idents in the suburban houses (p<0.05) and 2.66% - in
the detached houses (p < 0.05). The household conditions
of city-dwellers can be described as follows: 40% lived in
apartments (p < 0.05), 7.33% - in the detached houses
(p < 0.05) and 2.66% - in suburban houses (p < 0.05).
We carried out hygienic estimation residents’ appart-
ment by the quantity of floors. The majority of peasants
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lived in the high-style appartments: from 6 - 16 storeys
38.6% to 1 - 5 storeys flats 26.6%. Another 29.3% of
peasants were residents of the comfortable 1 - 5 storeys
suburban houses (p < 0.05); 5.33% of peasants lived in
the cottages (p<0.05). City-dwellers were provided with
comfortable housing with centralized water system.
Mostly, city-dwellers were located in the 6 — 16 storeys
flats: 52%; in the cottages — 28% (p <0.05); 5.33% - in
the suburban houses (p < 0.05). Results of sociological
survey shown, that distribution by the quantity of respon-
dents per 1 flat was following: 2 peasants per 1 flat —-28%;
3 peasants per 1 flat -26.6 %; 4 peasants per 1 flat
-22.6%; 5 — 6 peasants per 1 flat —14.6%; 1 peasant per
1 flat -8.0% (p < 0.05). Most of city-dwellers lived on 2
people, as shown 34.6% of respondents; 3 city-dwellers
per 1 flat -28%; 4 city-dwellers per 1 flat -28%; 5 - 6
city-dwellers per 1 flat -6.66%; single respondents — 2.66%
(p < 0.05) (Table VII).

From hygienic point of view, we carried out analize
quntity of water sinks in the apartments: 68 % of peasants
have been provided with 2 sinks; 13.3% - with 1 sink;
10.6% - 3 sinks (p<0.05). Minority of peasants in the
rural settlements having 5 - 6 sinks - 5.33%. Analogical
trend was observed among city-dwellers: 64% was pro-
vided with 2 sinks; another 22.6% of respondents used
3 sinks (p<0.05). On average 1 sink was located in the
apartments of 13.3% of respondents in the control group.
First rank position among city-dellers carried out 58.6 %
of respondents, using drinking water 2 - 5 liters per day
on average (p < 0.05). Second rank takes the following
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M 2 - Decentralized
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0% -
Peasants
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Fig. 3. Frequency of respondents’answers in the experimental and control groups on the question: «What type of sewerage system is carried out in Your

community?» (P+mp %).

14.6% of respondents, consuming from 6 to 10 liters of
water (p < 0.05). On the third place, as shown were located
12.0% of city-dwellers, which used up to 50-100 liters of
water per day. Only 8.0% of respondents consume 200-
300 litres of drinking water. Probably, peasants consumed
20-45 litres of drinking water per day 33.3%. Daily intake
of drinking water from 6 -10 liters per day was observed
at 21.3% of peasants; from 50 to 100 liters — 8.0%. Struc-
ture of water users by daily intake of drinking water is
presented on (Figure 4).

Daily consumption of drinking water was varied at the
minority of peasants: 1.5 liters per day -1.33%; 200-300
liters consumed -2.66% of respondents (Table VIII).

CONCLUSIONS

1. In our research in the field of preventive medicine were
used implementation results of sociological survey,
which helps to understand subjective estimation of the
drinking water quality and sanitary conditions of people
life, living in the different social conditions (in the rural
districts and in the Dnipro city).

2. Peasants of Dnepropetrovsk region have been shown
deterioration quality of piped drinking water by the
following indicators as smell - 22.6%, color - 14.6%,
rust — 13.3%, precipitate — 8.0 %, turbidity and suspended
solids — 10.6%, taste and aftertaste — 13.3%, foam and
impurities - 10.6% (p<0.05).

3. Our study indicates growth daily consumption of drinking
water is related to peasants’ population: from 2 - 5 liters/
daily (33.3%) to 20 - 40 liters/daily (33.3%). It was shown,
that the peasants has been suported with centralized system
of water supply and centralized sewage system (32.6 %)
(p<0.05). About % of peasants (34.6%) were covered with

decentralized sewage systems. Majority of peasants lived
in the 6 —16 storeys apartments (38.6%), 14.6% of peasants
have unsatisfactory sanitary conditions, living on 5 - 6
persons in 1 rooms flat (p<0.05).
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