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HYGIENIC SUBSTANTIATION OF BOTTLED WATER USEAGE AMONG RURAL AND URBAN POPULATION

L.V. Hryhorenko, PhD, Assistant Prof.
0.A. Shevchenko, MD, Prof.
Dnipropetrovsk Medical Academy MHU, Ukraine

Conference participants,
National championship in scientific analytics

Introduction. Directive 2000/60/EC of the European Union sets out fundamental principles to guide sustainable water policies.
Directive comprises all water bodies (surface and ground waters) including all inland waters, transitional waters and coastal waters
up to one nautical mile. Aims of the Directive are protecting and improving water resources and preventing the deterioration of
quality; ensuring a water use which is sustainable, balanced and fair for long-term protection of water resources; protecting aquatic
ecosystems and ensuring their improvement through special measures such as ensuring reduction in the discharge of priority hazardous
substances or abolishing their use; reducing the pollution of ground waters and preventing their further pollution and contributing to
mitigation of the impacts created by floods and droughts. Main objective of the Directive is to prevent deterioration of the status of
all surface water bodies and reach «good status» for surface waters is ensured when they reach «good ecological status» and «good
chemical status». Problem of providing drinking water guaranteed quality is widely inspread not only for European population, but
also in many regions of Ukraine especially in the rural settlements of Dnepropetrovsk region. Mostly, purification of drinking water
is acute problem in rural areas, where negative tendency to select filters by peasants is carried out on the point of view “quality of
drinking water depends on the numerous indicators, change under the influence of drinking water purifiers”.

Materials and Methods. In 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 (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 (more than 10 years) was observed at the 23.93+0.35 % of peasants and 22.37+0.19 % 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 78.03+0.52 % to 74.87+2.28 %. Retrospective study covered 2012 —2014 years. In our research
was used such methods as retrospective studies, sociological, statistical. Statistical procedure carried out at the standard programs
Microsoft Office Excel 2003 and SPSS [4]. Statistical indicators were: number of observations (n), average means (M), standard
error (m), relative values (%). The critical level of statistical significance (p) for testing of statistical hypotheses were accepted by the
criteria of Manna-Whitney, t — criterion student as well as p [10.05, p [10.001.

Study Findings and Discussion. Our findings have been shown, that every 37 of 75 peasants, i.e. 48.93+0.23 % of respondents
were drinking mainly bottled water, as compared to the city — dwellers: 55.80+0.15 % (p < 0.001). On the other hand, majority of
peasants 50.77+0.22 % weren’t use bottled water (p < 0.05). Rural population rarely used mineral water for drinking purposes, as
shown 47.63+6.34 % of peasants; the minority of peasants — 33.63+2.03 % used mineral water for treatment purposes. Among city
— dwellers only 50.234+6.35 % didn’t use mineral water for therapeutic 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 was 22.20+0.82 % of peasants, which were used for drinking and cooking purposes bottled water, as
compared to 22.73+2.48 % of city — dwellers. On the second rank was 18.27+0.28 % of peasants, who prefer to use domestic filters
(p <0.05); 11.27+1.03 % of respondents used unboiled tap water (p < 0.05, t = 3.962).

Respondents were proposed several answers to the question «Do You clean water immediately befor using?» Our study shows that
majority of peasants — 24.53+1.59 % prefer to use domestic filter, 18.27+0.28 % of respondents were applied bottled water (p < 0.05).
The minority of peasants carried out traditional methods of drinking water purification: 8.83+0.57 % — boiling; 8.27+0.28 % drinking tap
water (p < 0.05, t = 3.801); 5.27+0.14 % — precipitation (p < 0.05). Similar trend was observed among city — dwellers. On the first rank
was 33.1340.27 % of respondents, installing domestic filters; 26.33+1.52 % of city — dwellers testing different types of bottled water (p <
0.05); the least 8.47+0.08 % of city inhabitants was defined to use boiled water; 4.93+0.83 % — tap water without any additional purification
(p <0.05, t=3.801); 3.60+0.21 % — drinking water after precipitation (p < 0.05). At the prevalence of drinking water sources, related to
population of rural settlements of Dnepropetrovsk region, we include wells and their frequency of using — 15.50+1.22 %. Tap water was
related to use at the 14.7340.50 % of peasants (p < 0.001), 5.92+1.33 % 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: 45.37+1.16 % (p < 0.001); wells —2.58+0.13 %. Most peasants were dissatisfied with following indicators of drinking water
quality: 12.03+0.64 % with smell, 7.45+0.16 % with color (p < 0.05), 6.92+0.44 % with rust, 6.37+1.52 % with sediment, 6.15+0.81 %
with turbidity and suspended solids (t = 2.437), 5.92+1.33 % with taste and aftertaste (p < 0.05), 5.47+1.28 % with foam, poor quality and
impurities. Only 10.33+0.20 % of respondents were satisfied with good-quality of drinking water (t= 3.682) (Fig. 1).

City — dwellers were dissatisfied with such indicators of water quality as: color —14.33+1.72 % (p < 0.05), taste and aftertaste
—12.03+0.64 % (p < 0.05), odor —11.33+1.09 %, sediment — 5.73+1.22 %, rust — 5.0+£1.36 %, turbidity and suspended solids —
3.6140.65 % (t = 2.437), foam and impurities — 2.744+0.32 % of respondents. Only 4.78+1.49 % of city — dwellers do not indicate
deterioration of drinking water quality (t = 3.682).
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Fig. 1. Main reasons, why peasants of Dnepropetrovsk region dissatisfied with quality of piped drinking water.

On the following step of our research we carried out household conditions for residents in both groups of supervision. It was
established that most of the peasants having good sanitary conditions and were provided with centralized system of water supply
and centralized sewage system — 32.13+0.84 % (p < 0.05). Another 15.20+1.30 % of peasants were residents of the suburban houses
(p <0.001) and 2.42+0.12 % — detached houses (p < 0.001). The household conditions of city-dwellers can be described as follows:
37.73+1.29 % lived in apartments (p < 0.05), 7.48+0.14 % — in the detached houses (p < 0.001) and 2.92+0.44 % — in suburban houses
(p <0.001).

We carried out hygienic estimation residents’ appartment by the quantity of floors. The majority of peasants lived in the high-
style appartments: from 6 — 16 storeys (20.77+1.27) % to 1 — 5 storeys flats (15.50+1.27) %. Another 15.20+1.30 % of peasants were
residents of the comfortable 1 — 5 storeys suburban houses (p < 0.001); 2.92+0.44 % of peasants lived in the cottages (p < 0.001).
City-dwellers were provided with comfortable housing with centralized water system. Mostly, city-dwellers were located in the 6 — 16
storeys flats: 25.67+1.28 %; cottages — 7.4440.17 % (p < 0.001); 2.59+0.13 % — suburban houses (p < 0.001).

Results of sociological survey have been shown, that distribution by the quantity of respondents per 1 flat was following: 2
peasants per 1 flat (15.0+£1.36) %; 3 peasants per 1 flat (13.17£0.35) %; 4 peasants per 1 flat (12.37+0.58) %; 5 — 6 peasants per 1 flat
(6.15+1.41) %; 1 peasant per 1 flat (4.36+0.72) % (p < 0.05, t = 3.858). Most of city-dwellers lived on 2 people, as shown 16.83+0.68
% of respondents; 3 city-dwellers per 1 flat (14.10+0.49) %; 4 city-dwellers per 1 flat (13.43+0.38) %; 5 — 6 city-dwellers per 1 flat
(3.96+0.64) %; single respondents — 1.53+0.13 % (p < 0.05, t = 3.858). From hygienic point of view, we carried out analize quntity
of water sinks in the apartments: 30.83+2.92 % of peasants have been provided with 2 sinks; 5.75+1.22 % — with 1 sink; 4.80+0.76
% — 3 sinks (p< 0.001). Minority of population in Dnepropetrovsk settlements having 5-6 sinks (2.49+0.09) %. Analogical trend
was observed among city-dwellers: 31.83+0.73 % were provided with 2 sinks; another 11.77+0.79 % of respondents used 3 sinks
(p<0.001). On average 1 sink was located in the apartments of 5.99+1.25 % of respondents in the control group.

First rank position among city-dellers carried out 25.00+1.36 % of respondents, using drinking water 2 — 5 liters per day on
average (p < 0.05). Second rank takes the following 7.44+0.17 % of respondents, consuming from 6 to 10 liters of water (p <0.001).
On the third place, as shown 5.65+£1.29 % of city-dwellers, drinking per day up to 50-100 liters of water. Only 4.31+0.21 % of
respondents consumes 200-300 litres of drinking water (p < 0.001). Probably, peasants consumed 20— 45 litres of drinking water per
day (24.20£1.59) % (p < 0.001) (Figure 2).

Daily intake of drinking water from 2 to 5 liters have been shown 15.80+1.27 % of peasants’ population (p< 0.05); 6 —10 liters per
day were drinking 10.87+0.22 % (p < 0.001); from 50 to 100 liters — 5.67+1.08 %. Daily consumption of drinking water was varied
at the minority of peasants: 1.5 liters per day (3.2542.27) %; 200-300 liters consumed 1.30+0.03 % of respondents (p < 0.001). It
was statistically significant that about 18.57+0.55 % of peasants used drinking-water every day (p < 0.05); 14.87+0.92 % — once a
week; 2-3 times a week and more: 14.17+1.84 % (p < 0.05). Once a month — 13.13£2.09 % respondents from Dnepropetrovsk region
settlements (p < 0.05); 2-3 times a month — 6.08+0.93 %, 5 — 6 times a month: 7.85+0.33 % (p < 0.001).
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Fig. 2. Daily consumption of drinking water among respondents of experimental and control groups, l/day.
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Conclusions:

1. During 2012 — 2014 years our study showed significant trend towards growth useage of drinking water purifiers, mostly, for
drinking purposes, among peasants and city-dwellers.

2. Peasants — residents of Dnepropetrovsk region have been performed deterioration quality of piped drinking water as well as
odor (12.03+0.64) %, color (7.45+0.16) %, rust (6.92+0.44) %, sediment (6.37+1.52) %, turbidity and suspended solids (6.15+0.81)
%, taste and aftertaste (5.92+1.33) %, foam and impurities (5.47+1.28) % (p < 0.05). Minority of peasants (10.33+0.20) % consider
«problem with drinking water quality does not exist».

3. Our study indicates growth daily consumption of drinking water is related to peasants’ population: from 2 — 5 liters/daily
(15.80£1.27) % to 20 — 40 liters/daily (24.20+1.59) % (p < 0.001). On the other hand, the study results provided tendency to decrease
piped water among city-dwellers (7.4440.17) % on average 6 —10 liters/daily (p<0.001) and significant trend to increase consumption
of bottled water (26.3341.52) % or domestic filters (33.13+0.27) % (p < 0.05).

4. Moreover, long — term period of residence over 10 years appeared in both groups and ranged from (78.03+0.52) % at the
peasants to (74.87+2.28) % at the city-dwellers. Average age of peasants was (33.33+0.52) years, city-dwellers (35.07+0.54) years.

5. In conclusion, this study indicates that peasants’ population has been confirmed by centralized system of water supply
(15.20+1.30) % and centralized sewage system (32.13+0.84) % (p<0.05). Minority of peasants (2.42+0.12) % were not related to
centralized systems of municipal service (p<0.001). Majority of peasants lived in the high-style 6 — 16 storeys apartments (20.77+1.27)
% (p <0.001). Finally, 6.15+1.41 % of peasants related to unsatisfactory sanitary conditions, mostly 5 — 6 persons per 1 appartment
(p<0.05, t=3.858); 30.83+2.92 % of respondents were provided with 2 sinks.
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CHUHJAPOM SMOLIMOHAJIBHOI'O BBI'OPAHUSA Y MEJIPABOTHUKOB

Bamanse L., npod.
Barymckuii rocynapersennslii ynusepcuret uMm. lllora Pycrasesn, I'py3us

YuyacTHHK KOH(pepeH UM,
HanuonajabHOro nepBeHcTBA 10 HAYYHOIl aHAINTHKE,
OTtkpseiToro EBponeiicko-A3uarckoro nepBeHcTBa 1o HAyYHO aHAJUTHKE

IIpodeccnonanbpHoe BHITOPaHHe — MPOSBISICTCS Y CIEIHAINCTOB, BBIHYK/ICHHBIX BO BPEMsI BBIITOJIHEHHMS CBOMX 00s13aHHOCTEH
TECHO OOIIATHCS C JIABMU U MPUHOCHUT OOIIECTBY CEPhE3HbIC YOBITKU — KAK SIKOHOMHYECKHE, TaK U IICUX0-3MOLIMOHAJIBHEIC.

1.2.3. BbIropanue MOXHO pacCcMaTpHBaTh W KaK CIEACTBHE HENPABHIBHO OPraHM30BaHHOTO TPY/Aa, HEPALMOHAIBHOTO
YIIpaBJICHHUs, HETIOATOTOBICHHOCTH TepcoHana. [Ipu3Haku npodeccHoHaIbHOTO BEITOPAHNS:

1) 4yBcTBO O€3pa3anyusi, SMOLMOHATBHOTO HCTOIICHHS, H3HEMOXKCHHS;

2) nerymanusauus (pa3BUTHE HETaTUBHOI'O OTHOLIEHUS K CBOUM KOJUIETaM U KJIMEHTaM);

3) HerartuBHOE MpO(ecCHOHATLHOE CaMOBOCHPHATHE — OIIyIIEHHE COOCTBEHHOW HEKOMIIETEHTHOCTH, HEIOCTaTKa
podeCcCHOHANIBHOI0 MacTepCTBA.

Macnau 1 JKEKCOH XapaKkTepH30Balld CHHIPOM MOIMOHAIBLHOTO BHITOPAHHUS - KaK SMOLMOHAIbLHOE HCTOIICHHE. M3yueHne
CHHJIpOMa MPOBOAMTCS 1Mo MeTomuke: Maslach Burnout Inventory (MBI).

3.4.5.6. OcHoBabIME cuMnToMamu COB sBistoTCS:

1) ycranoctb, yTOMJIEHHE, HCTOIICHHE M10CJIE aKTHBHOH NPO(eCCHOHANIBHOI AeSTEIbHOCTH;

2) ncuxocoMaTH4eckIie mpooIeMbl (KomebaHus apTepHaIbHOTO JaBIeHHs, TOJOBHEIE 00y, 3a00IeBaHus MUIIEBAPUTEILHON 1
CEepIEYHO-COCYTUCTON CHCTEM, HEBPOJIOTHYECKHE PAcCTPOiCTBa, OECCOHHMIA);

3) nosiBlI€HUE HEraTMBHOTO OTHOIICHUS K MAallMeHTaM (BMECTO HMEBILIMXCS paHee MO3UTHBHBIX B3aMMOOTHOILICHHIT);

4) oTpunarenbHasi HACTPOSHHOCTH K BBIOIHIEMOH e TeIbHOCTH;

5) arpeccHBHbIC TEHACHIMH (THEB U Pa3IpaKUTEIbHOCTD 10 OTHOIICHHIO K KOJUIEraM U HaIlUCHTaM);

6) HEraTUBHOE OTHOIICHHE K ce0e;

7) TpeBOXKHBIE COCTOSIHHUS, IECCHMHCTHYECKas HACTPOCHHOCTb, JEMPECCHsi, OIIYIIEHHE OECCMBICICHHOCTH MPOMCXOISIINX
COOBITHIA, YYBCTBO BHHBI.

7.8.9. COB B Hacrosee BpeMsi umeeT craryc auarHosza B pyopuxe MKB-10 Z73 - [Ipobnemsl, CBsI3aHHBIE C TPYIHOCTSIMU
YIIpaBIIEHHs CBOEH *KN3HBIO. [Icnxmueckoe BBITOpaHHe TOHNMAETCs Kak POQeCcCHOHANBHBIH KPH3NC, CBSI3aHHBIN ¢ paboTOoi B LIeJIoM,
a He TOJBKO C MEXJIMYHOCTHBIMU B3aMMOOTHOILICHHUSIMHU B IPOIIECCE €€. - SMOLHOHAIBHOE HCTOLICHUE - YyBCTBO AMOL[MOHAIBHOM
OITYCTOILIEHHOCTH U YCTAJIOCTH, BBI3BAHHOE COOCTBEHHOI paboTOil;- AenepcoHanu3anus - UHUYHOE, Oe3pa3IMYHOe OTHOIICHHUE K
TpyAy M OOBEKTaM CBOETO TPYyZAa;- PEAyKIHsS MPOPEeCCHOHATBHBIX TOCTMKCHUH - BOSHUKHOBEHHE UyBCTBAa HEKOMIIETEHTHOCTH B
cBOEH mpodeccHoHaIbHON cdepe, oco3HaHue Heycmexa B Heit. 10. 11.12.

AKTyaJbHOCTb MPOOJIEMbI 310POBbS MEIHLIUHCKHUX PaOOTHUKOB OOYyCJOBICHA TEM, YTO Ka4eCTBO M I(PPEKTHBHOCTH HX
JIeATeTbHOCTH 3aBHCST HE TOJIIBKO OT KBAUTU(HKAINK ¥ MaTePHAIbHO-TEXHIUECKOTO OCHAIIIEHHSI, HO U OT COCTOSIHUS 3710POBBs [3, 4].
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