Letters
Author Response: Is Whole Body Hydration an
Important Consideration in Dry Eye?
We would like to thank Professor McMonnies for his interest in
our work, for the excellent points he raises in his letter,1 and
IOVS for inviting us to respond. Our article, that Professor
McMonnies refers to, provided the first published evidence
that elderly individuals classified as dry eye (DE)—using either
tear fluid osmolarity alone or composite self-report assessments—have suboptimal hydration (higher plasma osmolality)
compared with non-DE individuals.2 In the context of
managing conditions such as hypertension, Professor McMonnies raised the possibility that reducing salt intake, either alone
or in conjunction with increased whole-body hydration, might
be more appropriate than only increasing water consumption.
There is little doubt that dietary salt restriction (the United
States Food and Drug Administration recommends <6 g salt
daily) causes a small blood pressure reduction; but a recent
systematic review has cast doubt over whether dietary salt
restriction is as strongly associated with reduced mortality and
cardiovascular morbidity as once thought.3 Dietary salt
restriction actually increased the risk of all-cause death in
those with congestive heart failure. The impact of dietary salt
restriction on whole-body hydration is little understood. The
study that Professor McMonnies mentions 4 showed an
improvement in hydration (significant decrease in plasma
sodium concentration) in participants consuming a low-salt
diet compared with a high-salt diet, but a limited effect of the
low-salt diet compared with the participants’ normal diet on
hydration status. Avoiding a high-salt diet may be important for
hydration, but appropriate daily water intake to avoid the
adverse effects of a body water deficit on health should be a
primary consideration, as we will discuss.
Body water deficits are relatively common in the elderly; for
example, one large US study showed that 50% of elderly people
had elevated plasma osmolality, indicating suboptimal hydration.5 Elevated plasma osmolality has long been associated with
increased mortality in the elderly population.6 Causes of
dehydration in the elderly include, among others, a decreased
thirst mechanism; declining kidney function; medications (e.g.,
diuretics); cognitive disorders; reduced appetite; swallowing
malfunction; and an increased reliance on care providers to
provide drinks.7 The advantages of maintaining euhydration for
optimal cognitive and physical function are widely recognized.7,8 Although the evidence is sometimes inconsistent,
dehydration, particularly chronic dehydration, has been
associated with numerous adverse health outcomes across
the lifespan, including: falls and fractures in the elderly,9
increased heat stroke mortality during heat waves in the
elderly,10 heart disease,11 bronchopulmonary disorders,12
kidney disease,13 urolithiasis,14 bladder and colon cancer,9
urinary tract infections,14 constipation,14 decreased salivation,15 dental caries,16 decreased mucosal immunity,17 and
dose-dependent cataract formation.18 Our data indicate that DE
should be added to this long list of adverse health outcomes
associated with dehydration.
Professor McMonnies also highlighted the need for appropriate monitoring of DE patients during fluid intervention
studies. The prospect that improving whole-body hydration
may decrease tear fluid osmolarity19,20 in DE patients and serve
as a nondrug therapy, at least for some DE patients, is exciting;
however, there is currently little evidence to support this
concept. In our recent IOVS article,2 we also showed in a small
pilot with eight mild/moderate DE patients that an improveInvestigative Ophthalmology & Visual Science, March 2013, Vol. 54, No. 3
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ment in hydration status (decrease in plasma osmolality) during
a 2-day hospital stay was accompanied by a meaningful
decrease in tear fluid osmolarity. In line with Professor
McMonnies’s sound reasoning, we acknowledged the need
for carefully controlled fluid intervention trials to assess the
efficacy of optimizing hydration status as a nondrug therapy in
DE patients.2 It is quite conceivable, but remains to be shown,
that following the recommended daily fluid intake (set out
below) may only benefit DE patients who show evidence of
whole-body dehydration (e.g., raised plasma osmolality) and
that optimizing whole-body hydration may not improve DE
symptoms in all DE sufferers. For example, aqueous-deficient
DE sufferers may respond more favorably to improvements in
whole-body hydration than evaporative DE sufferers. We do
not recommend DE sufferers consume very large boluses of
fluid at one sitting (often coined ‘‘water loading’’) as this can
increase the risk of water intoxication (maximal kidney
excretion rate is ~0.7–1.0 L per hour). Rather, active adults
and the elderly should follow the recommended daily water
intake of 2.0 L for females and 2.5 L for males,21 which ideally
should be spread evenly across the day. Although approximately 20% to 30% of this water intake is typically consumed as
water in food, the risk of water intoxication with these
recommended daily water intakes is so low that these
recommendations can be interpreted as daily fluid requirements to drink (i.e., all beverages). These recommended fluid
intakes should be increased when undertaking vigorous
physical activity and during the warmer summer months.
The increased deaths associated with inadequate fluid intake
and dehydration in the 2003 heat wave in Europe support this
recommendation.10 Finally, lower daily fluid intakes may be
recommended for congestive heart failure patients (typically
1.5–2.0 L per day)22; chronic hemodialysis patients23; and in
patients following thoracic surgery to prevent postoperative
acute lung injury.24
We would once again like to thank Professor McMonnies for
highlighting important issues regarding the potential practical
applications of our work for DE sufferers and we eagerly await
the results from studies investigating the efficacy of improving
whole-body hydration as a nondrug treatment for DE.
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