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Abstract: In recent years there has been a clear increase in bottled water consumption, globally which translates
to significant health and environmental concerns. This cross-sectional study aims to understand the attitude
and preferences of university students in Qatar towards use of bottled and tap water for drinking purposes
using an online survey questionnaire. The number of students who responded to the online survey was 14%
of the entire student population within the university (n = 688). Overall, majority of the students reported
plastic bottled water as the main source of drinking water they preferred to use on campus (n=468; 68.02%),
with a higher proportion of females (72.08%) preferring the use of plastic bottled water. Out of the 468 students
who preferred plastic bottled water, safety was the most important factor (43.80%) followed by convenience
(16.88%) and taste (15.60%). Cost (15.17%), personal/family habits (5.13%), Environmental concerns (2.14%) and
minerals (1.28%) were found to be the least important factors. Among the 45 students who preferred tap water
over plastic bottled water, cost (46.67%) was the dominant factor followed by convenience (20.00%) and
environmental concerns and safety (13.33% each), taste (4.44%), and personal/family habits (2.22%). This study
recommends campaigns to focus on attitude and behavior change and not solely emphasize knowledge; 71.7%
believed that plastic water bottles are more harmful to the environment, yet the greater majority still resorted
to this source. There is an immediate need to further educate students through environmental and health
literacy programs on water consumption and quality. Enabling the population to understand the positive and
negative aspects of their choices, may be an effective remedy to ensuring a healthy population and healthy
environment.

Keywords: bottled water; tap water; drinking water; university students; attitude; preferences;
cross-sectional study

1. Introduction

The provision of safe and easily accessible water plays a crucial role in safeguarding public
health [1]. Many countries have implemented measures to ensure the supply of clean and safe
drinking water via tap water systems that meet basic drinking standards [2]. Nevertheless, in recent
decades, there has been a noticeable increase in the global consumption of bottled water, particularly
in developed countries, despite the fact that tap water is safe for direct consumption [3]. Bottled water
consumption is mainly attributed to factors like safety and health, taste, convenience, marketing
features and lifestyle choices [4-10]. The perception that bottled water is a healthier and safer option
than other water sources like tap water has significantly impacted consumption patterns [4-6,10-15].
However, there exists a source of bias centered around people’s perception impacting these
consumption trends [16,17], and the factual basis of this perception should be understood to make
informed choices about water consumption at community and national levels, with a keen focus on
their public and environmental health implications.

In most high-income countries, the provision of tap water is highly regulated and quality
parameters are publicly disclosed to spread awareness on the safety of tap water [13,14,18,19]. On the
other hand, in most low- and middle-income countries (LMIC) these water quality and safety
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specifications are not shared, leading to their populations, especially the younger generations
resorting to bottled water as a more trusted source [17,20,21].

As for the affluent, yet naturally water scarce, Gulf Cooperation Council (GCC) countries, heavy
reliance on seawater desalination exists [22]. Organoleptic parameters and physiochemical properties
in the desalinated sea water have led to an increased dependency on plastic bottled water
consumption in the region [22,23].

In the State of Qatar, the Qatar General Water and Electricity Corporation, known as
KAHRAMAA, provides drinking water through desalination of seawater. KAHRAMAA developed
its own drinking water quality requirements and conditions, in line with international World Health
Organization (WHO) guidelines ensuring availability of safe and organoleptic pleasing water.
KAHRAMAA collects more than 12,000 water samples from approximately 700 sampling points
yearly, providing confidence in the safety and drinkability of municipal tap water [24]. According to
a study conducted by Qatar Environment and Energy Research Institute (QEERI) in 2015, a total of
113 tap water samples and 62 bottled water samples were collected and tested. The findings revealed
that tap water in Qatar meets the standards established by both the WHO and US Environmental
Protection Agency (EPA) [25]. However, despite the availability and assurances of safe tap water,
there is still a significant consumption of bottled water in the country. Data obtained from interviews
conducted by KAHRAMAA in people's homes indicates that only 30% of Qatar residents consume
tap water [26]. It is evident that there is no substantial advocacy in Qatar to encourage and motivate
people to consume tap water, despite the comprehensive measures taken to ensure the safety and
quality of municipal tap water.

In relation to extensive bottled water consumption regionally and globally, environmental
concerns arise, ranging from high energy usage, increased carbon emissions during production and
distribution, plastic pollution and depletion of groundwater resources [16,27]. In 2019, the global
emissions resulting from the life cycle of all plastics amounted to 860 million tons of carbon dioxide
(COy), a figure comparable to CO:2 released by 189 coal plants [28]. Every minute, over 1,000,000
bottles are sold globally [29] with most of them being single-use bottles and about 85% of all plastic
bottles sold becoming waste, disposal of these inadvertently leads to excessive plastic pollution [30].
The predominant packaging material used for bottled water is polyethylene terephthalate (PET)
derived from fossil fuels [16] and can persist for at least 450 years to 1000 years before it fully
decomposes [31], thus overloading landfill space for an extended period of time [32].

Understanding the implications of bottled water consumption necessitates investigating
consumer preferences and attitude. University students represents a significant demographic sector
and future consumer sector of the community, especially in Qatar. Hence, understanding their
attitude and preferences towards the use of plastic bottled water is essential. Few studies have delved
into the drinking water choices of university students, shedding light on factors influencing their
preferences, including safety perceptions, convenience, taste, and even cultural habits [3,16]. The
study exploring drinking water choices at Purdue University revealed that women drink
disproportionately more bottled water then men while undergraduate students drink more than
graduate students, staff and faculty. Important barriers that were established in this study include;
perceived risks from tap water, perceived safety of bottled water, preferred taste and convenience of
bottled water [3]. In another cross-regional comparative study on east Asian university students
across Singapore, Hong Kong, and Macau, it was noted that Singapore has a relatively low rate of
bottled water consumption among its university students while in Hong Kong and Macau one-fourth
of the students still drink bottled water more frequently than tap water. In terms of determinants of
the drinking water choices, “Safety and Hygiene” and “Convenience and Availability” ranked the
highest for all three regions compared. However, factors like “Taste”, “Price”, and “Personal and
Family Habits” were less preferred by different sub-samples within the study population [16].

Currently, little is known about the west Asian region (Middle East), and there are no published
studies on Qatar that address the attitude and preferences of drinking water choices among students
in university campuses. Exploring these preferences helps in devising informed strategies to
encourage sustainable and mindful drinking habits within academic communities. The purpose of
this study is to explore the drinking water choices of students within a public university in Qatar
(University of Doha for Science and Technology, Qatar) and to examine and assess the factors that
determine their drinking water choices.
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2. Materials and Methods

2.1 Study Design and Participants

This cross-sectional study utilized a structured survey administered to university students to
gain insights into their attitude and preferences regarding drinking water. This approach allowed for
a comprehensive assessment of patterns and correlations within a large and diverse sample of
participants, establishing statistical relationships between the variables considered. The study was
administered to all full-time students registered at the University of Doha for Science and Technology
(N=4920) covering all the colleges (Business Management, Computing and IT, Engineering
Technology, Health Sciences, and the Foundation program). The survey and reminders (sent two
weeks after the original survey distribution to all students) were sent between September to October
2022 via the university's online survey software i.e., Blue software from Explorance. The invitation
included a study description and letter of consent, emphasizing the anonymous and voluntary nature
of participation with no penalties for refusal to participate.

2.2 Survey Questionnaire Development and Pilot Testing

The survey was developed from peer-reviewed articles addressing relevant subjects and
outlining factors influencing preferences in water consumption. There was a rigorous process of pilot
testing, and a pilot survey was distributed to a representative group consisting of university faculty,
research assistants and students for feedback on the clarity, relevance, and layout of the
questionnaire. Based on the feedback received, revisions were made and the group was re-consulted
prior to finalizing the questionnaire. The finalized study questionnaire consisted of 15 items covering
demographic factors such as sex, age, nationality, college, years at university, and hours per week
spent on campus. Additionally, it examined attitudes, and preferences regarding plastic bottled water
compared to tap water, encompassing daily consumption on campus, major drinking water sources
used, convenience, safety concerns, taste, environmental concerns, mineral content, cost, and
personal/family habits.

2.3 Framework

Several theoretical frameworks have been developed to explain the factors that determine
certain behaviors. In this study concepts from previous studies were applied by incorporating the
personal norms and behaviors which are predicted by behavioral intentions into the theory of
planned behavior (TPB). According to TPB theory, the behaviors are predicted by personal intentions
(including cost, taste, safety, minerals, environmental concerns, family habits and convenience)
which are preceded by personal attitude, perception of norms, perceived behavioral control and self-
expectations [3,33-35]. An individual’s perception of norms refers to how others would view
particular pro-environmental behavior and the motivation to comply with the views. Moreover, the
perceived behavior control relates to individuals” perception of the extent to which the performance
of the behavior is easy or difficult. It is noteworthy to mention that in this study, drinking tap water
versus bottled water is considered to be a personal intention affected behavior. For this reason, a
framework showing the factors that impact different behaviors of drinking water choices has been
developed and is depicted in Figure 1. According to this proposed framework, the personal attitude
for drinking water choices will be affected by gender, age, nationality, college to which students
belong to, number of years spent at university, hours per week spent on campus, average daily water
consumption on campus, and major source of water used on campus, which in turn contribute
heavily to university students” personal intentions.
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Figure 1 - Proposed Framework of theory of planned behavior (TPB) [3,34,35]

2.4 Variables

The outcome variable for this study was the preferred water source on campus. Responses
included: Plastic bottled water, tap water, and no preference. The independent variables for this
study included age (continuous, years), sex (male or female), nationality (re-coded to Qatari or non-
Qatari), college unit (business management, computing and IT, engineering technology, health
sciences, and foundation program), number of years at university (up to 1 year, 1 to 2 years, 2 to 3
years, 3 to 4 years, or more than 4 years), hours per week spent on campus (less than 10 hours, 10 to
20 hours, 21 to 40 hours, more than 40 hours), and average daily water consumption on campus (less
than 200 mL, 200 to 330 mL, 330-500 mL, 500 mL to 1 L, more than 1 L). Students were further
surveyed about which source of water was more convenient and safer, tasted better, had more
mineral content, and posed a higher environmental concern. Available responses to these questions
were plastic bottled water, tap water, no difference or do not know. Finally, the participants were
requested to rank their water preferences by assigning a score of 1 (most important) to 7 (least
important) on the following factors: cost, convenience, safety, taste, environmental concerns,
minerals, and personal/family habit.
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2.5 Statistical Methods

Descriptive statistics of the sample were presented as mean and standard deviation for
continuous variables and frequency and proportion for categorical variables. These results were
stratified by preferred water source on campus (Group 1: plastic bottled water, Group 2: tap water,
or Group 3: no preference). To examine whether differences exist between the three groups, one-way
ANOVA was used for continuous variables, while the Chi-Squared test was used to test if there was
a statistically significant association between categorical variables. In cases where the expected count
in the cells for two categorical variables was less than five in more than 20% of cells, Fisher’s exact
test was used. Similarly, the Chi-Squared test or Fisher exact test was used when assessing
knowledge, attitudes and beliefs of students stratified by their preferred water source and when
examining the ranking of factors influencing water preference on campus. All data analysis was
conducted using Statistical Package for Social Sciences (SPSS) Version: 28.0.10.

2.6 Ethical Considerations

The study proposal was reviewed and granted exemption under research category (2) from the
Health Research Governance Department at the Ministry of Public Health (MoPH) of Qatar
(Approval Ref # ERC-61-2-2022). The data collected did not include any personal identifiers and steps
were taken to ensure confidentiality of the data including securing data files by the Blue Explorance
software program.

3. Results and Discussion

3.1. Demographic Results

In total, with a response rate of 14%, 688 student responses were received and the overall mean
age of the respondents was 22.23 + 5.15 years. Majority of respondents were females 437 (63.52%) and
non-Qatari (n=598; 86.92%). A large proportion are enrolled in the College of Health Sciences (n=220;
31.98%), attending the university for one to two years (n=181; 26.31%), and spending 21-40 hours per
week on campus (n=254; 36.92%).

Overall, students reported plastic bottled water as the preferred source of drinking water (n=468;
68.02%), followed by no preference (n=175; 25.44%), leaving only 6.54% who preferred tap water
(n=45; 6.54%) (Table 1). There were statistically significant differences in preferences based on average
daily water consumption on campus (p-value = 0.012) and main source of water used on campus (p-
value < 0.001). The mean age of those who chose plastic bottled water was 23.21 + 5.26 years and for
those who chose tap water was 23.73 + 5.67 years, with a higher proportion of Qatari students and
Foundation Program Unit students preferring the use of plastic water bottles (75.56% and 78.95%
respectively). Students who were enrolled at the University for under one year had alower preference
of plastic bottled water use (58.20%), as did those who spent 10-20 hours/week on campus (65.50%),
and those who consumed over one liter of water per day on campus (55.80%). We observed
discrepancies between preferred choices indicated by respondents and their actual drinking water
usage source on campus. For instance, 21.60% of students using plastic bottled water reported no
preference in water source, however, 21.10% of tap water users and 38.10% of mixed users prefer
plastic bottled water on campus (Table 1).

3.2. Geographical Heterogeneity

Our findings indicate that the majority of students preferred plastic bottled water (68.02%). A
study conducted in the UAE found approximately 80% of the plain drinking water supply for persons
aged up to 18 years was through bottled water [36]. Another study conducted in the West Bank found
92% of students drank bottled water on campus [37]. There is significant geographical heterogeneity
in bottled water use with another study indicating roughly 50% of respondents using bottled water
as their primary drinking water source in Spain [38], and even lower rates between 9.68% to 19.05%
of individuals reported daily bottled water use on campus in Singapore, Hong Kong, and Macau [3].
In Mexico, individuals on campus prefer to buy bottled water even when the quality of tap water
system is met [39]. This could be due to the lack of trust and accession of tap water from
municipalities, which encourage citizens to depend on plastic bottled water [40].

d0i:10.20944/preprints202404.1861.v1
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3.3. Gender Differences in Preferences for Water Sources

Table 1 summarizes the study sample characteristics stratified by preferred source of water used
on campus. A statistically significant and higher proportion of females (72.08%) preferred using
plastic bottled water (p-value = 0.006). This is consistent with studies supporting the existence of
gender differences and revealing that females tend to consume more bottled water than males [16]
and females having higher risk perception regarding tap water [41]. Another study in the United
States stated that females have 1.32 times higher odds of consuming bottled water, even when all
other factors like level of education etc., are equal [7]. In addition, it has also been established that
gender differences influence ranking of taste and personal/family habits [3,37].

3.4. Average Daily Consumption

It is noteworthy to mention that the average daily consumption of drinking water, regardless of
its sources, varies among students. Sixty-one students (8.86%) reported drinking less than 200ml per
day, which is below the recommended 2,600 ml of daily consumption to maintain water balance in
the body of an adult individual [42,62] . Moreover, only 95 students (13.80%) drink more than 1 Liter
of water per day. This is well aligned with results from a study conducted in Iran, wherein the daily
total mean of water intake for females and males was 780 + 47ml and 714 + 86ml, respectively [43].

Table 1. Summary of Sample Characteristics (N=688).

Preferred water source used on campus Total Correlati
Plastic Bottled Tap Water No N=688 on
Water (n=468; (n=45; 6.5%) preference (p-value)
68%) (n=175;
25.4%)
Gender
Male 153 (60.96%) 17 (6.77%) 81 (32.27%) 251 0.006*
Female 315 (72.08%) 28 (6.41%) 94 (21.51%) 437
Age (Years + SD) 23.21+5.26 23.73 £5.67 23.30+£4.70 686 NS*
Nationality
Qatari 68 (75.56%) 2 (2.22%) 20 (22.22%) 90 NS*
Non-Qatari 400 (66.89%) 43 (7.19%) 155 (25.92%) 598
College
Business 148 (75.13%) 10 (5.08%) 39 (19.80%) 197 NS*
Computing and IT 75 (69.44%) 6 (5.56%) 27 (25.00%) 108
Engineering Tech 91 (63.19%) 8 (5.56%) 45 (31.25%) 144
Health Sciences 139 (63.18%) 21 (9.55%) 60 (27.27%) 220
Foundation 15 (78.95%) 0 (0.00%) 4 (21.05%) 19
Number of years at university
Up to 1 year 39 (58.21%) 6 (8.96%) 22 (32.84%) 67 NS*
1-2 years 138 (76.24%) 9 (4.97%) 34 (18.78%) 181
2-3 years 109 (66.46%) 12 (7.32%) 43 (26.22%) 164
3-4 years 119 (69.59%) 11 (6.43%) 41 (23.98%) 171
More than 4 years 63 (60.00%) 7 (6.67%) 35(33.33%) 105

Hours per week spent on

campus
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<10 hours/week 98 (73.68%) 6 (4.51%) 29 (21.80%) 133 NS*

10-20 hours/week 163 (65.46%) 15 (6.02%) 71 (28.51%) 249

21-40 hours/week 172 (67.72%) 19 (7.48%) 63 (24.80%) 254

> 40 hours/week 35 (67.31%) 5(9.62%) 12 (23.08%) 52

Campus daily water

consumption
<200 mL 44 (72.13%) 3 (4.92%) 14 (22.95%) 61 0.012*
200-330 mL 70 (76.09%) 1 (1.09%) 21 (22.83%) 92
330-500 mL 151 (69.91%) 21 (9.72%) 44 (20.37%) 216
500 mL-1L 150 (66.96%) 11 (4.91%) 63 (28.13%) 224
>1L 53 (55.79%) 9(9.47%) 33 (34.74%) 95

Campus main water source

used
Plastic Bottled Water 445 (74.66%) 22 (3.69%) 129 (21.64%) 596 <0.001%
Tap Water 15 (21.13%) 21 (29.58%) 35 (49.30%) 71
Both Water Sources 8 (38.10%) 2(9.52%) 11 (52.38%) 21

Note: Age (continuous variable) is presented as mean +/- standard deviation, while the other variables
(categorical) are presented as frequency (percentage). +Indicates Chi-Squared test; #Indicates Fisher Exact test;
*Indicates one-way ANOVA. NS: not significant

3.5. Knowledge, Attitudes and Beliefs of Students about Water Sources on Campus

Results related to knowledge, attitudes and beliefs indicated that the majority of respondents
consistently selected plastic bottled water as more convenient (60.50%), safer (71.50%), and having a
more acceptable taste (67.20%) in alignment with previous studies [3,16]. In addition, 50.4% of the
students perceived bottled water to be richer in minerals. There was a statistically significant
correlation between convenience (p-value <0.001), safety (p-value <0.001), taste (p-value <0.001) and
preferred water source, while no significant association was seen with mineral content and preferred
source of water (Table 2).

3.6. Ranking Factors Influencing Preferred Water Sources

Table 3 elaborates on the rankings of individuals by preferred water source. Out of the 468
students who preferred plastic bottled water rather than tap water, safety was the most important
factor (43.80%) followed by convenience (16.88%) and taste (15.60%). Cost (26.50%) and
personal/family habit (24.57%) were found to be the least important of the factors listed for our study
respondents (Table 3). There were statistically significant differences in the distribution of the
rankings of cost (p-value < 0.001), convenience (p-value = 0.006), safety (p-value < 0.001), taste (p-
value = 0.023), and environmental concerns (p-value < 0.001) when comparing individuals who
preferred plastic bottled water to those who preferred tap water on campus. Analyzing the responses
of the 45 students who preferred tap water over plastic bottled water, cost was identified by 46.67%
of respondents to be the most important factor influencing their preference followed by convenience
(20.00%). Personal/family habit was most commonly reported as the least important factor
influencing preference (44.44%) even among the tap water preferred cohort.

3.7. Health Human Concern

Contaminated tap water has been associated with gastrointestinal illnesses, and even death, all
depending on the extent of its infection with certain microbial agents. Developmental delays,
cognitive impairment and cardiovascular disease are prominent health concerns linked to unsafe
drinking water, along with cancer, fertility and birth complications [44-47]. In the survey, it was
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revealed that 43.80% of the students prioritize safety over all other factors when it comes to choosing
bottled water over tap water. This emphasis on safety could be attributed to the prevalent news
coverage regarding contamination issues associated with tap water. Consequently, it is expected that
people would necessarily resort to an alternative like bottled water.

Although bottled and other forms of commercial water products have attracted a health seeking
cohort of people wishing to escape the fast urbanizing and inadequately maintained public water
networks of overflowing cities, they too have presented their own health issues, and substantial
environmental impacts throughout their lifecycle. Spanning from their method of manufacture, to
their storage and exposure to the natural elements (presence of micro-nano plastics due to the
mechanical stress on the plastic products) [48], and up to their type of disposal, plastic bottled water’s
negative impact on human health includes prevalence of endocrine-disrupting chemicals, metabolic
disorders, tissue necrosis, blood vessel embolization, apoptosis, and carcinogenicity [49-56].

3.8. Environmental Concerns

Plastic production processes prove more harmful to the environment, especially from the
context of energy intensive technologies used for drinking water treatments [57]. Furthermore, the
environmental effects related to plastic bottled water are substantial with only 14% of the 78 million
metric tons of plastic packaging produced annually being recycled, and the remaining ~80% find its
way into the oceans leading to the well documented marine plastic pollution [58,59]. When
examining “environmental concerns” amongst the response of our study population, 71.7% of
students indicated that plastic bottled water had a more negative environmental impact compared to
tap water, while 8.6% said that tap water poses a greater environmental threat. This figure is
exacerbated by another 4.8% that claim no difference at all between the two sources and 15% not
knowing if the environmental impact exists. This shows that highlighting the consequences of plastic
pollution among the student community is critical.

With the observed trend of ~30% of the students being unaware of environmental concerns like
plastics contribution to global warming, plastic debris, including microplastics and nanoplastics in
food and water sources [60,61], community level environmental health literacy is of paramount
importance with ever increasing anthropogenic impacts on the environment.

Table 2. Knowledge and attitudes of students about sources of water on campus (N=688).

Factors Plastic Tap water No Do not p-value
bottled difference know
water
Convenience 416 (60.5%) 102 170 N/A <0.001"
(14.8%) (24.7%)
Safety 492 (71.5%) 30 (4.4%) 100 66 (9.6%) <0.001"
(14.5%)
Taste 462 (67.2%) 30 (4.4%) 138 58 (8.4%) <0.001"
(20.1%)

Environmental Concerns 493 (71.7%) 59 (8.6%) 33 (4.8%) 103 (15.0%) 0.005"

Note: +Indicates Chi-Squared test

Table 3. Ranked factors influencing preferences for plastic bottled water (N=468) or tap water (N=45).

Factors 1 2 3 4 5 6 7 Correlatio
Most Least n
importan importan  (p-value)

t t
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Cost
Bottled 15.17% 15.60 11.11 11.11 6.84%  13.68 26.50% <0.001*
% % % %
Tap 46.67% 1556  4.44% 222% 6.67% 6.67% 17.78%
%
Convenience 0.006*
Bottled 16.88% 12.18 11.75  9.62%  14.10 20.90 15.38%
% % % %
Tap 20.00% 28.89 1778  6.67% 2.22%  20.00 4.44%
% % %
Safety
Bottled 43.80% 19.66 19.44  833% 491% 1.28% 2.56% <0.001*
% %
Tap 13.33% 4.44%  15.56 37.78 13.33 15.56 0.00%
% % % %
Taste
Bottled 15.60% 28.42 21.37 12.82 855% 8.97% 4.27% 0.023*
% % %
Tap 4.44% 17.78 26.67 11.11 13.33 13.33 13.33%
% % % % %
Environmenta
1 Concerns
Bottled 2.14% 4.06% 8.76%  19.87 29.70 19.23 16.24% <0.001%
% % %
Tap 13.33% 15.56 11.11 15.56 24.44 11.11 8.89%
% % % % %
Minerals
Bottled 1.28% 9.62%  16.24 27.56 20.51 14.32 10.47% NS#
% % % %
Tap 0.00% 11.11 11.11 20.00 28.89 17.78 11.11%
% % % % %
Personal/
Family habit
Bottled 5.13% 10.47 11.32 10.68 15.38 22.44 24.57% NS*
% % % % %
Tap 2.22% 6.67% 1333  6.67% 11.11 15.56 44.44%
% % %

Note: +Indicates Chi-Squared test; #Indicates Fisher Exact test. 175 students (25.4%) did not answer the rating question

4. Study Implications and Recommendations

The current study demonstrated that the key factors, seen across the world, that have promoted
the favoring of plastic bottled water over tap water applies to our study region too. The uniqueness
of our study rests in its focus on understanding the preferences amongst university students, in a
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high-income GCC country like Qatar. It reinstates the importance of aspects, such as taste and
convenience, but of particular interest is its manifestation that knowledge, and lack of it, is not the
sole culprit in the rise and prevalence of plastic bottled water dependency. Although almost 15.00%
of the respondents within this higher education cohort asserts no to weak unknown correlation
between plastic bottled water and its detrimental impact on the environment, it is the relative
importance they give to safety, more than any other factor, that should be considered as the guiding
compass for future public health policies and campaigns related to plastic bottled water use. It is
arguable that academic and research institutions as well as non-governmental environmental
organizations may have wielded a double-edged sword in their eagerness to address health concerns
with increased emphasis on lack of public water network maintenance, leading to people opting for
the alternative plastic bottled water, a detrimental source rooted with deep environmental concerns
[63]. Accordingly, to reverse this trend, policy makers and environmental advocates need to
acknowledge and act upon the fact that people value their immediate health and safety (especially in
short-term) over the environmental implications of their actions [64,65]. Therefore, complementary
efforts highlighting the consequences of plastic bottled water use with concurrent continued
investment in improving public water networks, in countries like the State of Qatar (where tap water
meets safe drinking standards) may increase and improve the public’s awareness of this issue.

Our study shows that there was a statistically significant decrease in plastic bottled water
consumption with the overall increase in average daily water consumption (from those drinking
<200ml, 72.13% chose plastic bottled water, compared to 55.79% who drink >1L per day). This could
be attributed to students that are more health conscious (in that they ensure to drink sufficient
amounts of water per day) are also, not necessarily just more aware of the dangers of plastic products,
but have researched enough to be confident in tap water’s chemical and biological properties.

Additionally, campaigns to deter negative health and environmental practices need to focus on
attitude and behavior change and not solely emphasize knowledge; 71.7% of our respondents
believed that plastic water bottles are more harmful to the environment, and yet the greater majority
still resorted to this source.

Our knowledge to practice recommendations is for institutions to test and publish results
indicating the safety of the chemical and biological properties of tap water sources regularly to attract
the health conscious among the student community within the University settings. If tests reveal sub-
optimal properties, deliberations with the university board and ministries of education, environment
and energy should be sponsored to install the fixes needed to ensure safe tap water. The success of
these efforts should be disseminated annually to all academic institutions, both public and private,
in the country. Data safety sheets available over public and tap water sources may serve as a powerful
reassurance factor and need to be studied. This recommendation is supported by a study indicating
a significantly greater proportion of GCC residents view tap water quality as poor (36.6%) compared
to North American and European residents (23.8%) [66].

In conclusion, we advocate that enabling the population to understand the positive and negative
aspects of their choices towards bottled water or tap water use, and improving their ability to easily
and accurately access information about alternative health and environmentally friendly sources and
practices may prove to be the most cost-effective measure from an environmental health standpoint.
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