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a b s t r a c t
As a public institution with high water consumption, hospitals play an important role in the pro-
cess of urban water conservation. In this paper, we analyzed the characteristics of daily water use 
behavior of different hospital populations in different regions and types based on actual research 
data, and used the multi-layer perceptron (MLP) neural network model to further explore the pre-
dictive discrimination and relative importance ranking of gender, age, region and personnel classi-
fication on the water consumption behavior of different hospital populations. The results showed 
that the daily water use behaviors of different regions and types of people were somewhat different; 
the MLP neural network model had a reference value: different factors influenced each water use 
behavior to different degrees, with the occupation of hospital personnel influencing the water use 
behaviors of different people to the greatest extent. By analyzing the daily water use behavior of dif-
ferent groups of people in hospitals, this study can effectively analyze their water use habits and 
thus reflect their awareness of water conservation, provide a theoretical basis for improving water 
conservation management in hospital logistics or other departments, and lay the foundation for 
studying the water use efficiency of people’s social activities.
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1. Introduction

At present, all countries in the world are challenged by 
the imbalance between water supply and demand. In order 
to develop reasonable and effective water management plans 
for various industries and households, and arouse people’s 
consciousness of water saving, policymakers need to fully 
analyze people’s water use behaviors [1]. As an import-
ant part of China’s economy and society, hospitals need to 
address various water use problems, such as large water 
consumption [2], concentrated water use, water waste, high 
population density and mobility. Therefore, there is a great 
potential to be tapped in hospitals, and water conservation 
measures in hospitals have an obvious effect on reducing 
the water consumption of the tertiary industry.

Based on the purposes of water use, the water use of hos-
pitals can generally be divided into: (1) Clean water: water 
for toilet flushing, hand washing and shower, accounting 
for about 48% of the total water consumption; (2) Canteen 
water, taking about 16%; (3) Cooling tower water, account-
ing for about 12%; (4) Others (including landscape, irriga-
tion, laundry, pure water system, etc.), accounting for 24% 
[3]. According to the location of water use, the water use 
structure in hospitals can be divided into outpatient water 
use, inpatient water use and other water uses. Among them, 
other water uses refer to water for canteens, greening, boiler 
rooms, vehicles and staff dormitories, etc. The water use 
composition differs in different hierarchies of hospitals. For 
the hospitals with lower hierarchy, the outpatient water use 
gradually increases and the inpatient water use decreases. 
The proportion of other water use basically remains the 
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same. The hospital water consumption in different regions 
also varies greatly [4].

Studies have shown that in social activities, people have 
water use behaviors different from at home [5–7]. Under 
this context, it is very important to study people’s water use 
behaviors in social activities (such as hospitals). Focusing on 
the water (clean water) use behaviors of different population 
groups in hospital, this research conducted a characteristics 
analysis on the different water use behaviors of different 
population groups from different regions, social attributes, 
and occupations (doctors, patients or logistics personnel) 
in hospitals constructed an multi-layer perceptron (MLP) 
model for the water use behaviors of different population 
groups in the hospitals, and simulated the influences of gen-
der, age, region and occupations on the water use behaviors 
of different population groups in the hospitals. This research 
aims to provide some insights for the hospital logistics 
department or other relevant staff to develop people-cen-
tered water-saving strategies [4,8]. The water use behaviors 
of different population groups in hospitals can also reflect 
people’s general water use behaviors in social activities, and 
provide reference for the analysis of water use behaviors 
in other water saving service areas [9].

2. Survey and analysis methods

2.1. Questionnaire survey

In order to cover comprehensive and representative 
data, and recover and analyze the questionnaires more eas-
ily, this study was conducted using the web-based question-
naires. As people in hospitals come from different walks of 
life and there is a large number of population involved in 
hospitals, the population groups of different regions, ages 
and occupations were included in this study.

A total of 599 questionnaires were collected. The ques-
tionnaire results are as follows: gender ratio: about 6:4; age 
ratio: about 40% (the largest proportion) of hospital popu-
lation aged 35–49, followed by 35% of hospital population 

aged 20–34; occupation: about 60% (the largest proportion) 
of outpatients or escorts, which was in line with the char-
acteristics of large outpatient mobility, followed by about 
20% of logistics or other staff; region: 35% and 33% of hos-
pital population from Northwest China and East China, 
respectively, followed by 17% and 13% of hospital popu-
lation from North China and Central China, respectively. 
The basic classification information of hospital personnel 
is shown in Fig. 1 below. Different colors and shadows in 
Fig. 1 denote the symbols and sizes of the standardized 
residuals of the data [10]. The survey data are generally in 
line with the composition of hospital population, so it is of 
great value for reference.

2.2. MLP model

Neural network aims to simulate the structure and 
function of the neural system for data processing, and con-
stantly adjust the weights of the chain between the simulated 
neurons, so that the whole network can better fit the rela-
tionship of the training data. Multi-layer perceptron (MLP) 
is a neural network model, and it is composed of input 
layer, hidden layer (one or more layers) and output layer 
[11], as shown in Fig. 2. The complete process for building 
the MLP model can be divided into two subprocesses: for-
ward propagation and back propagation. Forward propaga-
tion computes the output of the neuron using the network 
structure and the weights and threshold of the previous 
iteration. In back propagation, the weights is adjusted using 
a function based on delta rule so as to minimize the errors 
between the actual output and the predicted output of the 
ANN [12]. Starting from the output layer, it works back-
wards so as to adjust the weights accordingly and reduce 
the average error across all layers. This process is repeated 
until the output error is minimized.

In this model, the learning process is completed by 
constantly adjusting the weight value w, until the out-
put value is consistent with the actual output value of the 

 
Fig. 1. Basic classification information of hospital personnel.
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training samples. The formula for weight value adjustment 
is shown as follows:
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where wk
j refers to the weight value of the j-th input link 

after the k-th cycle; β is the learning efficiency; xij is the j-th 
attribute value of the i-th training sample; y–ŷ is the devia-
tion of the predicted value relative to the actual value. When 
y–ŷ is greater than 0, the weight value of all positive chains 
is increased to increase the predicted value of the output; 
when y–ŷ is smaller than 0, the weight value of the positive 
chain is decreased, and the weight value of the negative 
connection is increased to decrease the predicted value of 
the output [13].

3. Results and discussion

3.1. Water use behaviors of population in hospitals in different 
regions

The daily water use behaviors of population in hospital 
s mainly includes water drinking behaviors, toilet flushing 
behaviors and hand washing behaviors. The questionnaire 
survey was conducted on the daily water consumption, the 
number of times to use the toilet per day in the hospitals, 
the number of times to wash hands in a single day visit and 
duration for each hand washing. Furthermore, the question-
naires were analyzed based on different regions (according 
to the physical geography of China), as shown in Table 1.

As for the daily water drinking consumption, the pop-
ulation in hospitals in different regions showed a decreas-
ing trend as a whole, that is, the population with a drinking 
water amount of less than 1 L accounted for the largest 
proportion. In addition, the population with a daily water 
drinking amount of less than 1 L in the hospitals of West 

China and Central China accounted for a far smaller propor-
tion than other regions, while that with a daily water drink-
ing amount of 1–2 L accounted for a relatively large propor-
tion. The population with a daily water drinking consump-
tion of less than 1 L in the hospitals of East China, North 
China, South China and Northeast China all accounted for 
more than 70% of the total respondents, with the highest 
proportion in Northeast China and South China, 85.71% 
and 83.33%, respectively. However, the population with a 
daily water drinking consumption of 1–2 L in the hospitals 
of Central China, Northwest China and Southwest China 
accounted for more than 30%, 10%–20% higher than that in 
other regions.

As for the daily toilet flushing frequency, the number 
of times to use the toilet per day in the hospital, which was 
mainly between 1 and 4 times, tended to be normally distrib-
uted. According to the sparkline, it can be observed that the 
peak in East China, North China, South China, Northwest 
China and Northeast China appeared earlier than that in 
Central China and Southwest China, which indicates that 
the average number of times the hospital population flushed 
the toilets in the five regions were less on average, so more 
water could be saved. The maximum probability of the num-
ber of times the hospital population flushed the toilets in 
East China, North China, South China, Northwest China and 
Northeast China was 1, accounting for 40%, 30.56%, 58.33% 
and 29.27%, respectively, while that in central China was 2, 
accounting for 25.32%.

As for the daily hand washing times, the frequency for 
population in hospitals to wash hands also showed a nor-
mal distribution, similar to the daily toilet flushing times. 
Population in hospitals of Central China and Southwest 
China washed hands more than other regions each day.

As for the hand washing duration, it cost less than 
10 s, 10–15 s, and 15–30 s for different population groups 
to wash hands in hospitals, which already took most peo-
ple’s hand washing habits into consideration. The survey 
results showed that it took less than 10 s and 10–15 s for all 

 
Fig. 2. MLP model structure.
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the people to wash hands each time in the hospitals in all 
regions except Northeast China. In addition, the daily hand 
washing duration varied across regions, which was similar 
to the pattern of daily water drinking consumption, that is, 
the population in the hospitals of East China, North China, 
South China and Northwest China washed hands for a 
shorter time and saved more water. The hand washing dura-
tion for population in hospitals with less than 10 s each time 
in East China, North China, South China and Northwest 
China accounted for about 51%–59%, while that in Central 
China, Southwest China and Northeast China accounted 
for 28%–38%. The number of samples in Northeast China 
was small, so it had a low reference value. Hand wash-
ing duration for population in hospitals with 10–15 s each 
time in Central China and Southwest China accounted for 
55.70% and 49.12%, respectively.

In summary, population in hospitals of Central China 
and Southwest China saved more water than other regions. 
In terms of the water use behaviors, the daily hand washing 
frequency was similar to the daily toilet flushing frequency, 
and hand washing duration each time was similar to the 
daily water drinking consumption.

3.2. Water use behaviors of population groups with different social 
attributes in hospitals

Water use behaviors tend to be influenced by socio-
demographic factors, such as age, gender and occupation 
[14]. Education level and income are not significantly cor-
related with environmental awareness or pro-environmen-
tal behaviors, as found by studies [15–17]. For this reason, 
education level and income were not taken into consider-
ation in this study. This study mainly explored the differ-
ences in water use behaviors caused by different genders 
and ages, and the results are shown in Fig. 3.

Age is considered to be one of the important factors in 
determining the differences in water use behavior. According 
to studies, elder people have more sustainable water con-
sumption habits [17,18]. However, in this study, the water 
use behaviors of population in different ages in hospi-
tals were inconsistent with the literature results. The daily 
water drinking consumption and the daily toilet flushing 
frequency increased with increasing age; but the daily hand 
washing frequency and the hand washing duration for each 
time was not significantly correlated with age.

Table 1
Water use behaviors of population in hospitals in different regions (%)

East China North China Central China South China Southwest China Northwest China Northeast China

Water drinking behaviors daily water drinking consumption

Less than 1 L 71.85 76.39 46.84 83.33 56.14 65.37 85.71
1–2 L 23.70 18.06 34.18 8.33 38.60 30.24 14.29
2 L or above 4.44 5.56 18.99 8.33 5.26 4.39 0.00
Sparkline

Toilet flushing behaviors daily toilet flushing frequency

0 7.41 11.11 2.53 0.00 0.00 7 32 0.00
1 time 40.00 30.56 11.39 58.33 7.02 29.27 28.57
2 times 15.56 16.67 25.32 25.00 24.56 20.49 14.29
3 times 13.33 20.83 24.05 0.00 29.82 20.98 14.29
4 times 11.85 15.28 16.46 8.33 15.79 7 80 42.86
5 times and more 11.85 5.56 20.25 8.33 22 81 14.15 0.00
Sparkline

Hand washing behaviors daily hand washing frequency

0 4.44 5.56 1.27 8.33 0.00 3.90 0.00
1–2 times 45.19 40.28 21.52 41.67 8.77 34.15 14.29
3–5 times 20.00 23.61 29.11 41.67 26.32 34.15 42.86
5–10 times 22.96 22.22 27.85 8.33 26.32 19.51 14.29
10–20 times 5.19 5.56 12.66 0.00 28 07 6 83 14.29
20 times and more 2.22 2.78 7.59 0.00 10.53 1.46 14.29
Sparkline

Hand washing behaviors each hand washing duration

Less than 10 s 51.85 52.78 37.97 58.33 33.33 52.20 28.57
10–15 s 40.74 38.89 55.70 41.67 49.12 40.49 14.29
15–30 s 7.41 8.33 6.33 0.00 17.54 7.32 57.14
Sparkline
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Gender-determined water use behaviors are considered 
to be determined by the social roles of males and females, 
and females pay more attention to environment [19,20] than 
males. This is consistent with the results in this study, that is, 
females saved more water than males in terms of daily water 
drinking consumption, daily toilet flushing frequency and 
daily hand washing frequency. For example, more females 
had a lower drinking water consumption (frequency) than 
males, and fewer females had a higher drinking water con-
sumption (frequency) than males. This is consistent with 
the results of Dilaver et al. [21], who studied the effects of 
gender on the drinking water consumption of inpatient fam-
ilies. The frequency distributions of hand washing for pop-
ulation of different genders in hospitals with were similar, 
indicating that there was little difference between males 
and females in hand washing duration each time.

3.3. Water use behaviors of population of different types 
(occupations) in hospitals

According to the work nature of different population 
groups (occupations) in hospitals and the different pur-
poses of hospital visits, the classification and analysis were 
conducted again. The distribution of water use behaviors 
of doctors and nurses in the logistics department, emer-
gency department, outpatient department, inpatient depart-
ment, outpatient or accompanying personnel and hospital 
residents or accompanying personnel was calculated, as 
shown in Table 2.

As for the daily water drinking consumption, the daily 
drinking water consumption of different population groups 
(occupations) in the hospital decreased or showed a tra-
jectory of rising first and then decreasing. The daily water 

drinking consumption of logistics personnel, emergency 
department doctors and nurses, and inpatients or escorts 
was mainly less than 1 and 1–2 L, accounting for more 
than 40%; The daily water drinking frequency of outpa-
tient department doctors and nurses, inpatient department 
doctors and nurses, and outpatients or escorts showed a 
decreasing trend, with the drinking water consumption of 
less than 1 L accounting for as high as 59.09%, 70.27% and 
76.67%, respectively.

As for the daily toilet flushing frequency, the daily toi-
let flushing frequency of outpatients or escorts was mainly 
1 and 2 times, accounting for 44.09% and 21.90%, respec-
tively, which was in line with the characteristics of large 
outpatient mobility; The daily toilet flushing frequency of 
logistics personnel and inpatients or escorts was mainly 
3 times, accounting for 31%, followed by 5 times and 
more, accounting for 26.62% and 29.79%, respectively; The 
daily toilet flushing frequency of emergency department 
doctors and nurses, outpatient department doctors and 
nurses and inpatient department doctors and nurses was 
mainly 3 times.

As for the daily hand washing frequency, outpatients or 
escorts as well as other population groups (occupations) in 
hospitals mainly washed hands for 1–2 times and 5–10 times, 
respectively, basically in line with the normal distribution. 
In addition, the daily hand washing frequency of doctors 
and nurses was mainly more than 10 times, accounting 
for about 40%, much higher than other population groups 
(occupations) (less than 20%) in hospitals.

As for hand washing duration each time, hand wash-
ing duration for doctors and nurses each time, which was 
mainly 10–15 s, tended to rise first and then decrease; The 
hand washing duration for logistics personnel and inpatients 

Fig. 3. Water use behavior of hospital personnel with different social attributes.
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or escorts each time kept stable first and then decrease, 
and the hand washing duration for logistics personnel and 
inpatients or escorts each time had the similar probability 
(about 42%–46%) of less than 10 s and 10–15 s.

To sum up, the population groups in hospitals greatly 
affect the frequency distribution law of water use behaviors. 
Doctors and nurses, as regular staff in hospitals, had simi-
lar water use behaviors due to their occupations; Logistics 
personnel and inpatients or escorts had similar water use 
behaviors, because they had to stay for a period of time; 
Outpatients had an obviously different water use behaviors 
from other population groups due to the large outpatient 
mobility.

3.4. Analysis on the importance of influencing factors based on 
MLP model

The modelling dataset of the MLP model constructed 
in this study consisted of a total of 599 samples, including 
420 training samples and 179 test samples. The input layer 

variables included gender, age, region and occupation. For 
these four types of water use behaviors, the number of hid-
den layers was 1, and the number of hidden layer units was 
3, 2, 4 and 6, respectively. Receiver operating characteristic 
(ROC) curve was used to assess the accuracy of the model 
prediction by drawing the sensitivity (1 specificity) of the 
classification test. ROC curves were obtained by taking the 
actual water use behaviors of the sample individuals as 
the criterion to judge the optimal solution point, and the 
probability of the sample individual classification results 
given by the model as the judgment basis for the classifi-
cation, as shown in Fig. 4 below. The area under the curve 
(AUC) in Fig. 4 was all greater than 0.5, which indicaties that 
the model fitting is effective. The larger the AUC, the bet-
ter the predictive ability of the model. Therefore, the model 
fitting is the most suitable method for predicting the daily 
drinking water consumption.

The MLP model was used to analyze the importance 
of the four influencing factors for water use behaviors, 
namely, gender, age, region and occupation, as shown in 

Table 2
Water use behaviors of different population groups (occupations) (%) in hospitals

Logistics 
personnel

Emergency department 
doctors and nurses

Outpatient department 
doctors and nurses

Inpatient department 
doctors and nurses

Outpatients 
or escorts

Inpatients 
or escorts

Water drinking behavior daily water drinking consumption

Less than 1 L 40.29 42.86 59.09 70.27 76.37 44.68
1–2 L 46.04 57.14 31.82 29.73 20.17 42.55
2 L or above 13.67 0.00 9.09 0.00 3.46 12.77
Sparkline

Toilet flushing behavior daily toilet flushing frequency

0 2.16 0.00 0.00 2 70 8.93 2.13
1 time 2.88 0.00 18.18 2.70 44.09 6.38
2 times 17.27 14.29 18.18 18.92 21.90 12.77
3 times 31.65 14.29 13.64 37.84 13.83 31.91
4 times 19.42 42.86 22.73 21.62 6 63 17.02
5 times and more 26.62 28.57 27.27 16.22 4.61 29.79
Sparkline

Hand washing behavior daily hand washing frequency

0 2.16 0.00 0.00 0.00 4.32 4 26
1–2 times 10.07 14.29 4.55 2.70 50.14 6.38
3–5 times 30.94 14.29 31.82 5.41 28.53 36.17
5–10 times 38.13 28.57 27.27 32.43 12.97 36.17
10–20 times 12.23 28.57 18.18 45 95 3 17 17 02
20 times and 
more

6.47 14.29 18.18 2.70 0.86 0.00

Sparkline

Hand washing behavior each hand washing duration

Less than 10 s 42.45 28.57 31.82 18.92 57.06 42.55
10–15 s 46.76 42.86 63.64 56.76 37.18 46.81
15–30 s 10.79 28.57 4.55 24.32 5.76 10.64
Sparkline
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Table 3. As can be seen from the table, the four influencing 
factors were ranked from large to small according to the 
degree of influence. For the daily water drinking consump-
tion: age > occupation > gender > region; For the daily toilet 
flushing frequency: occupation > region > gender > age; For 

the daily hand washing duration: occupation > age > gen-
der > region; For each hand washing duration: occupa-
tion > age > region > gender. To sum up, occupation was the 
most important influencing factor of water use behaviors, 
which indicated that the purpose of hospital visits greatly 

  

   
Fig. 4. Receiver operating characteristic curves of the prediction model for the four water use behavior of hospital personnel.

Table 3
Comparison of the importance of the four influencing factors

Gender Age Region Occupation

Daily water drinking 
consumption

Importance 0.228 0.283 0.219 0.27
Importance of normalization 80.60% 100% 77.50% 95.30%

Daily toilet flushing 
frequency

Importance 0.162 0.157 0.185 0.496
Importance of normalization 32.70% 31.60% 37.20% 100%

Daily hand washing 
frequency

Importance 0.182 0.334 0.077 0.407
Importance of normalization 44.80% 82.00% 18.90% 100%

Each hand washing 
duration

Importance 0.043 0.29 0.157 0.51
Importance of normalization 8.50% 56.80% 30.90% 100.00%
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influenced the water use behaviors of different population 
groups, which was consistent with the above conclusions 
about the water use behavior of different population groups 
(occupations) in hospitals. The rank of the four influencing 
factors varied greatly, which indicates that different factors 
influenced water use behaviors to different degrees.

4. Conclusions

The water use behaviors of population in hospitals of 
different regions and with different categories were differ-
ent. Populations in Central China and Southwest China 
saved more water than other regions; Females saved more 
water than males, and age was not significantly related with 
water use behaviors; The population in hospitals, which 
had a great influence on the law of water use behavior, was 
divided into three groups, including doctors and nurses, 
logistics personnel/inpatients or escorts, and outpatients or 
escorts according to the differences in water use behaviors, 
which was in line with the classification of theoretical water 
use behavior characteristics of populations in hospitals. 
The importance analysis of the influencing factors based on 
MLP model showed that occupation was the most import-
ant influencing factor of water use behavior; The rank of the 
four influencing factors varied greatly, which indicated that 
different factors influenced water use behaviors to differ-
ent degrees. Through summarizing the water use behaviors 
of different population groups in hospitals from different 
regions, this thesis will provide reference for the analysis on 
water use behaviors of people in different industries, and 
is of great significance to cultivate people’s awareness of 
water saving and alleviate the water shortage.

Funding statement

This work was supported by the National Key 
Research and Development Program of China (Grant No. 
2017YFF0206700) and State Administration for Market 
Regulation Science and Technology Program Project 
(No. 2020MK168).

References
[1] B. Jorgensen, M. Graymore, K. O’Toole, Household water use 

behavior: an integrated model, J. Environ. Manage., 91 (2009) 
227–236.

[2] S.R. Sahamir, R. Zakaria, Green assessment criteria for public 
hospital building development in Malaysia, Procedia Environ. 
Sci., 20 (2014) 106–115.

[3] K. Zhang, Y. Chen, P. Zhang, Z. Wu, Z. Zhang, Study on water 
use of public buildings in small towns in Chongqing, Water 
Wastewater Eng., 32 (2006) 78–81.

[4] S. Collett, I. Samarin, R. Bhalchandra, J.R. Soundaranayagam, 
S. Garai, M. Chandy, S. Bhattacharya, Water usage in a 

multi-speciality hospital and its effective management, 
J. Acad. Clin. Microbiol., 18 (2016) 135–137.

[5] E.-N. Untaru, A. Ispas, H. Han, Exploring the synergy between 
customer home-based and hotel-based water consumption and 
conservation behaviors: an empirical approach, J. Consum. 
Behav., 19 (2020) 542–555.

[6] S. Dolnicar, Identifying tourists with smaller environmental 
footprints, J. Sustainable Tourism, 18 (2010) 717–734.

[7] S. Annura, J. Arabikum, R. Aminingrum, Z. Ulu, D. Wahyudi, 
L. Zuhriyah, Efficient and sustainable energy management 
for hospital building, J. Commun. Health Preventive Med., 
2 (2022) 1–9.

[8] B.D. Tortella, D. Tirado, Hotel water consumption at a seasonal 
mass tourist destination. The case of the island of Mallorca, 
J. Environ. Manage., 92 (2011) 2568–2579.

[9] A. Femitha, S. Saldanha, A study on water management 
strategies in a selected teaching hospital, Int. J. Commun. Med. 
Public Health, 7 (2020) 5120–5125.

[10] M. Friendly, Mosaic displays for multi-way contingency tables, 
J. Am. Stat. Assoc., 89 (1994) 190–200.

[11] M.W. Gardner, S.R. Dorling, Artificial neural networks (the 
multilayer perceptron)—a review of applications in the 
atmospheric sciences, Atmos. Environ., 32 (1998) 2627–2636.

[12] S. Agatonovic-Kustrin, R. Beresford, Basic concepts of artificial 
neural network (ANN) modeling and its application in 
pharmaceutical research, J. Pharm. Biomed. Anal., 22 (2000) 
717–727.

[13] P.N. Tobler, G.I. Christopoulos, J.P. O’Doherty, R.J. Dolan, 
W. Schultz, Risk-dependent reward value signal in human 
prefrontal cortex, Proc. Natl. Acad. Sci. U.S.A., 106 (2009) 
7185–7190.

[14] A. Gabarda-Mallorquí, R.M. Fraguell, A. Ribas, Exploring 
environmental awareness and behavior among guests at hotels 
that apply water-saving measures, Sustainability, 10 (2018) 
1305, doi: 10.3390/su10051305.

[15] M. Laroche, J. Bergeron, G. Barbaro-Forleo, Targeting 
consumers who are willing to pay more for environmentally 
friendly products, J. Consum. Mark., 18 (2001) 503–520.

[16] S.-P. Lam, Predicting intention to save water: theory of planned 
behavior, response efficacy, vulnerability, and perceived 
efficiency of alternative solutions, J. Appl. Soc. Psychol., 
36 (2006) 2803–2824.

[17] W.A. Clark, J.C. Finley, Determinants of water conservation 
intention in Blagoevgrad, Bulgaria, Soc. Nat. Resour.: An. Int. J., 
20 (2007) 613–627.

[18] A. Gilg, S. Barr, Behavioural attitudes towards water saving? 
evidence from a study of environmental actions, Ecol. Econ., 
57 (2006) 400–414.

[19] M.A. Vicente-Molina, A. Fernández-Sáinz, J. Izagirre-Olaizola, 
Environmental knowledge and other variables affecting pro-
environmental behaviour: comparison of university students 
from emerging and advanced countries, J. Cleaner Prod., 
61 (2013) 130–138.

[20] C. Mobley, W.M. Vagias, S.L. DeWard, Exploring additional 
determinants of environmentally responsible behavior: the 
influence of environmental literature and environmental 
attitudes, Environ. Behav., 42 (2010) 420–447.

[21] İ. Dilaver, B. Parlak Somuncu, K. Şahin, M.G. Üstündağ, 
M. Topbaş, G. Çan, N.E. Beyhun, S. Turhan, Evaluation of 
water/fluid intake of inpatient’s relatives and affecting factors, 
Turk. Bull. Hyg. Exp. Biol., 79 (2022) 375–384.


	_Hlk118133883
	_1725867731

