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Abstract

This research aimed at assessing the impact of a water intervention program on fluid intake over a 12-month period in free-living conditions. A total of 178 French women with low fluid intake habits were enrolled in a short-term program from 4 weeks’ to 4 months’ duration including home deliveries of bottled water and educational content on water and health. Fluid intakes were assessed at baseline and at 2, 6, and 12 months. Results show a significant improvement in total fluid intake mainly from water intake over 12 months. An intervention program combining bottled water supply and educational information is efficient to increased sustainably water intake among low drinkers in free-living conditions.

Insufficient water intake remains a significant health issue in many developed countries. Increasing data show that insufficient daily water intake may induce several chronic and acute diseases, particularly of the urinary and renal systems.1,2 In France, despite recommendations, approximately 70% of the adult population drinks less than 1.5 L of fluids per day.3 Recent results have suggested that increasing water intake in the French population above 2 L a day could lead to significant reduction in health costs associated with urolithiasis.4

Public health strategies that increase access to healthy options have proven their effectiveness.5 These interventions are based on evidence showing the limited capacity of the human information processing system and encourage the development of an environment that is more favorable to the adoption of health behaviors.6 Furthermore, interventions consisting of improving access to healthy products by modifying the presentation of choice options have proven their efficiency.7 For example, improving access to water by installing water fountains in schools significantly increases water intake levels,8,9 likely as a result of the visual proximity of the healthy option. Indeed, water intake during a meal increases significantly when water is within reach, compared with when it is located at a distance of just 6 m.10

In line with such research, we aimed at testing the effectiveness of combining education and easy access to water for women with low water intake. We anticipate that creating a favorable environment by making water accessible will reduce the cognitive effort required5 and facilitate the adoption of the targeted behavior, whereas providing educational content will help to maintain the new behavior over the time. To the best of our knowledge, no empirical research has addressed these objectives in relation to water intake in a single study.
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METHODS

Sample

Participants (25–65 years old) from 5 French cities were recruited by telephone following representativeness quotas on age, socio-professional categories, and household size. To be eligible, participants had to drink a small quantity of fluids (<1.2 L of total fluid intake and <300 mL of water per day), were to be healthy (ie, absence of chronic diseases), were to not be following any particular diet, and not reject the bottled water used in the intervention. The research was conducted between October 2010 and October 2011, and 310 participants who met the criteria agreed to sign a consent form. Participants have been informed of the aims, the methods, the sponsor, and the potential benefits or risks of the intervention. Participants were free to follow or not the given recommendations and to stop the protocol whenever they wished.

Of the initial 310 participants, 52 were excluded because their total fluid intake was too high (>1.2 L). In addition, 80 were excluded because of missing data after phase 1. At the end of phase 2, 155 participants remained in the study, and 143 remained for the 12-month follow-up period (retention rate, 80%).
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Protocol Description

After collecting baseline data, we conducted a 2-phase intervention over a 5-month period. In addition, our study featured several follow-ups (1 week after the second intervention and 6 months after the second intervention). Phase 1 lasted 4 weeks and entailed providing free bottled water at home to all the participants. Phase 2 targeted only those participants who did not increase their water intake sufficiently during phase 1.
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Phase 1

Bottles of 0.5 L were delivered at participants’ homes. On the basis of goal-setting theory,11 we issued progressive consumption recommendations to participants to avoid motivation decreases. Participants were asked to drink 0.5 L of water every day during the first 5 days of phase 1 and to increase their water intake regularly to reach 1.5 L at the end of week 2. No instructions were provided for the third week. Intake data were collected 1 week after the end of phase 1.
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Phase 2

The sample was split into 2 groups according to the participant’s increase in water intake during phase 1. The HIGH group consisted of participants who highly increased their water intake (consumed at least 1.0 L of water a day or increased their water intake by at least 150%), whereas the LOW group gathered those with lower increase. The LOW group continued to receive free bottled water at home for 4 additional months. These participants were also invited to attend 10 weekly online sessions, explaining water requirements and informing about related health benefits (such as cognitive and physical performance). The HIGH group was not stimulated; only their fluid intake was monitored. For both groups, 6 months after the end of phase 2, fluid intakes were again collected (free-living conditions).
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Measures

The measures of fluid intake were conducted as baseline assessments at the end of the first and second stages of the program and then 12 months after the start of the study. Online diaries were used to assess total fluid and water intakes (7-day fluid-specific diary).12 To help participants to estimate quantities, the tool presented several images of containers (eg, glasses, mugs) with volume equivalency indicators. The integration of water intake into daily routine was assessed according to the Self-Report Index of Habit Strength13 using a 5-point agreement scale (α = .97).
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Data Analysis

We used the χ2 test and analysis of variance to compare the evolution of participants’ fluid intake at different points in time and to determine differences across groups of participants. For the assessment of the effectiveness of the 2 phases, we used t tests for paired samples and compared intake patterns for the same individuals at different times. Total fluid and water intakes at the baseline were compared with total fluid and water intakes at the end of phase 1, at the end of phase 2, and after 6 months (ie, 12 months after baseline). After phase 1, we systematically differentiated the participants into low or high water increase groups. The level of significance for all statistical tests was P < .05. All these analyses were carried out using SPSS (18.0) software.
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RESULTS

Evolution of Water Intake: Phase 1

Water intake increased by 151% after 4 weeks (P < .001). Total fluid intake also increased by 84% (P < .001) in that same period. Drinking water habit strength also increased (P < .001).

After phase 1, the HIGH group participants drank, on average, 1149 mL of water, a 265% increase. The LOW group participants drank 522 mL of water (P < .001), which represented a 52% increase. We found no significant water intake or sociodemographic differences between the groups at baseline. The results are summarized in the Table.
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Evolution of Water Intake: Phase 2

The results show a significant progression in the water intake of the LOW group participants: an increase of 67% between phases 1 and 2 (P < .001) and 154% compared with the baseline (P < .001). Total fluid intake also increased by 26% (P < .001) between phases and by 159% compared with the baseline (P < .001). Water intake became more habitual among these participants (P < .01). A comparison of the quantities of water and fluids consumed by participants of LOW versus HIGH groups showed that the differences recorded after phase 1 disappeared by the end of phase 2 (total fluid: HIGH group, 1425.5 mL; LOW group, 1279.8 mL; P = .23; water: HIGH group, 928.10 mL; LOW group, 871.85 mL; P = .58).

Back to Top

Evolution of Water Intake After 12 Months

On average, water intake increased significantly compared with the baseline, that is, by 163% (P < .001). The same trend is observed for total fluid intake (P < .001). Ultimately, LOW group participants reached the intake levels of the HIGH group participants. However, habit strength remained significantly higher in the latter group after 12 months (HIGH group, 33.97; LOW group, 28.00; P < .05).
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DISCUSSION

Little research has tested the impacts on fluid intake obtained from programs that rely on the free and temporary provision of water.8,9 Our results show that a water intervention program helps low drinker participants to sustainably increase their water intake. Because these changes remained in place 6 months after the end of the program and as indicated by the habit strength index, behavior change had become habitual. Overall, participants increased their water intake by an average of 163%. The changes in consumption obtained were significantly higher than those found in previous studies.8,9 Our results thus confirm the importance of approaches that seek to improve the accessibility of healthy options,14 combined with educational content.

Despite its limitations (sample representativeness, difficulty to disentangle the impact of water affordance vs those of the educational program), our research shows very encouraging results and should drive researchers and practitioners to extend at a larger scale or to other populations similar programs combining access to water and education.
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of
habit
Note. This table reported total fluid intake, water intake and force of habit for the entire sample and according to the increase in participants' water intake during phase 1. P values are
comparisons of HIGH group with LOW group,
“Due to missing questionnaires, this score was calculated on the basis of a sample of 118 participants.
Due to missing questionnaires, this score was calculated on the basis of a sample of 129 participants.






