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Abstract: Background: Today, up to 90% of rehospitalizations from long term care (LTC) facilities appear to be
unplanned. Studies have found laboratory values indicating low levels of hydration in as many as 48% to 60%
of subjects in both hospitalized and community-dwelling older adults. Objectives: This study’s objective was to
identify the prevalence of low hydration, a potentially treatable condition, in patients who were rehospitalized
from a LTC facility. Design: This was a retrospective chart review of patients rehospitalized within 30 days of
LTC facility admission. For this study, low hydration was defined as a Serum Na >145 mg/dl or a blood urea
nitrogen to creatinine (BUN:Cr) ratio of > 20:1. Setting: A hospital and a nearby LTC facility in the metropolitan
New York area. Participants: Any patient over age 65 who was sent back to the hospital for any reason within
30 days of entering the LTC facility. Measurements: demographics, admission diagnosis, co-morbid conditions,
electrolyte changes (Na, BUN, and Cr), and reason for transfer. Results: There were 261 subjects rehospitalized
during the six-month study period. Average age was 79 years, and 42% were male. The principal diagnoses
at LTC admission were: cardiovascular (34%), infection (20%), neurological (14%), gastrointestinal (13%),
gynecological (4%), pulmonary (3%), fall (2%), electrolyte abnormality (including documented dehydration,
2%), hematology (1%) and other (6%). For these subjects, the prevalence of low hydration at time of LTC
facility admission was 60.5% (95% CI: 54.3% to 66.5%), at time of rehospitalization, low hydration prevalence
had increased to 67.4% (95% CI: 61.4% to 73.1%). Conclusion: Low hydration appears to be an unrecognized
clinical issue for older adults requiring LTC and hospital readmission. Increasing awareness of this condition
might assist in improving the patient’s fluid status prior to discharge from the hospital thereby potentially
preventing avoidable readmissions.
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Introduction
In the United States, it has been estimated that as many as
20% of Medicare beneficiaries are rehospitalized within 30
days of discharge, either from the community, or from long
term care (LTC) facilities (1-3). The Centers for Medicare
and Medicaid Services health system reform law created the
Hospital Readmissions Reduction Program, aiming at reducing
these readmissions (4). As of October 2012, about two-thirds of
US hospitals have faced potential penalties with a impending
loss of $300 million in Medicare payments for 2013 alone
(5). Of importance, 90% of these rehospitalizations are nonelective, and up to one third are thought to be potentially
avoidable (6, 7). It should be noted, however, that a concrete
definition of an avoidable rehospitalization has not been
established - estimates in one review were found to vary
between 5% and 79% (8).
Low hydration in the frail elderly is a well-established
phenomenon, especially for those who have recently had
surgery, are hospitalized, or are living in LTC facilities (9-11).
Past studies have identified specific factors that are associated
with low hydration in elders including decreased thirst,
medications (such as diuretics), dysphagia, delirium, dementia,
depression, sedation and diarrhea (12, 13).
Despite its prevalence, few studies have specifically
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examined the role of low hydration in the rehospitalization
process of older adults (14-16). A search of PubMed.Gov
performed in June 2013 returned no results for “hypernatremia
rehospitalization” and only ten results for “dehydration
rehospitalization” - five of which refer to newborns (17).
It has been established that a sizeable number of hospitalized
patients are malnourished or at risk of malnutrition (18). The
literature has demonstrated that low levels of hydration are
common among the elderly and have been associated with
morbidity and mortality (19-22). Poor hydration has also been
shown to adversely affect mood and cognitive function (23,
24). The frequency of comorbidities in the elderly population
has elicited the recommendation of routine screening of older
hospitalized patients (>70 years) for six risk factors including
dehydration (25). Some have gone as far as suggesting that the
frail elderly receive prescriptions for drinking water (26).
Identifying an agreed upon set of parameters to define
clinical dehydration has proven to be elusive. The diagnosis
of dehydration usually rests on assessment of patient history,
physical examination and laboratory tests weighed together similar to most clinical diagnostics. As numerous manuscripts
state, in various forms, no single laboratory value can
accurately determine that a patient is dehydrated, however,
Riccardi et al (2013) state that Blood Urea Nitrogen:Creatinine
(BUN:Cr) ratio is the most reliable parameter (27, 28). While
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some studies agree that a BUN:Cr ratio of greater than or
equal to 25 is a reliable indicator, others point out that patient
history and physiological disease processes must be taken into
account when assessing dehydration (29). Additionally, BUN,
in general is usually higher in older subjects (30, 31).
Studies have found laboratory values indicating low levels
of hydration in as many as 48% to 60% of subjects in both
hospitalized and community-dwelling older adults (32, 33).
Despite this, knowledge by health care staff members of
nutritional needs was found to be surprisingly low, especially in
the category of fluid requirements (34).
The suggested intake of water for all adults (including water
derived from foods and other beverages) is 2.7 Liters per day
for women over 18 and 3.7 Liters per day for men (35). A
separate stipulation for seniors does not exist, but most LTC
residents consume between 1.5 and 2 liters per day (36-39).
In this study, laboratory data were used to evaluate the
hydration status of patients who were rehospitalized within 30
days of admission to a LTC facility. It was hypothesized that
many of these patients would show low levels of hydration.

Results
In the 261 subjects studied, average age was 79 years (±
10.4) and 42% were male. The principal diagnoses at time
of admission to LTC facility were cardiovascular (34%),
infection (20%), neurological (14%), gastrointestinal (13%),
gynecological (4%), pulmonary (3%), fall (2%), electrolyte
abnormality (including dehydration, 2%), hematology (1%) and
other (6%, Figure 1).
Figure 1
Principal Diagnoses at Long Term Care Facility Admission and
at Hospital Readmission

Methods
The study design utilized a retrospective chart review
exploring the hydration status of Medicare patients who
were rehospitalized within 30 days of admission to a LTC
facility during a six month period from January 2012 to
June 2012. After Institutional Review Board approval, paper
LTC charts were reviewed for epidemiologic information
including demographics, admission diagnosis, co-morbid
conditions, electrolyte levels and reason for transfer to the
hospital. Hospital electronic medical record (EMR) data were
accessed to determine emergency department (ED) diagnosis
and hydration levels from initial laboratory results from blood
measurements. Data were collected at LTC admission and at
hospital readmission.
Hydration level data included: Serum Sodium (Serum Na),
blood urea nitrogen (BUN), Creatinine (Cr), and BUN:Cr ratio.
For the purposes of this study, low hydration was defined as a
Serum Na>145 mg/dl or a BUN:Cr ratio of >20:1 (33, 40, 41).
To analyze admission diagnoses, the study team created
the following general categories: infectious, cardiovascular,
pulmonary, neurological, gastrointestinal, electrolyte
abnormality (including dehydration), falls, genitourinary and
gynecologic, hematological, and other.
Statistical Analysis
Descriptive statistics (mean, standard deviation (SD),
median, first quartile (Q1), third quartile (Q3) frequencies
and percentages) were used to report levels of laboratory
tests. Standard methods for estimating proportions with their
respective 95% confidence intervals (CI) were used to calculate
the prevalence of low hydration at LTC admission and at
hospital readmission.
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The principal diagnoses recorded in the ED at time of
hospital readmission were infection (31%), cardiovascular
(23%), pulmonary (12%), gastrointestinal (11%), neurological
(9%), hematology (3%), gynecological (3%), electrolyte
abnormality (including dehydration, 3%), fall (2%), and other
(2%, Figure 1).
Among all subjects, at time of LTC admission the
prevalence of low hydration was 60.5% (95% CI: 54.3% to
66.5%), at time of rehospitalization, low hydration prevalence
was 67.4% (95% CI: 61.4% to 73.1%). Median changes in lab
values from LTC admission to rehospitalization are displayed
in Table 1.
Discussion
Almost 70% of the subjects studied met or exceeded
at least one study parameter for low hydration across the
continuum of care from hospitalization to readmission.
Yet, clinical dehydration was identified only 2% and 3%
of the time as a diagnosis. These percentages are similar to
previous studies which have evaluated dehydration and poor
nutritional status across this population (32, 33, 42-44). Further,
hospitalized patients may be kept without oral food or fluids for
procedures, or may be unwilling or unable to tolerate nutrition.
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Table 1
Laboratory Values for Serum Na, BUN, Creatinine and BUN:Cr at Admission to Long Term Care, Readmission to the Hospital
and the Difference Between the Two

Serum Na
BUN
Creatinine
BUN:Cr

Admission to LTC
Median (Q1, Q3)

Readmission to Hospital
Median (Q1, Q3)

Delta (LTC to Hospital)
Median (Q1, Q3)

P<

137.0 (134.0, 139.0)
21.0 (14.0, 32.0)
0.94 (0.76, 1.27)
21.33 (17.3, 28.1)

136.0 (133.0, 139.0)
27.0 (18.0, 39.0)
1.09 (0.82, 1.61)
23.00 (18.6, 29.2)

0.0 (-3.0, 2.0)
5.0 (-1.0, 12.0)
0.11 (-0.03, 0.30)
1.36 (-2.7, 5.0)

0.0314
0.0001
0.0001
0.0015

Serum Na=serum sodium; BUN=blood urea nitrogen; BUN:Cr=blood urea nitrogen:creatinine ratio; LTC=Long Term Care. P-values are based on a Wilcoxon signed-rank test.

Additionally, the hospitalized elderly may not have the capacity
or awareness to request the fluids they need, as thirst may be
impaired due to acute illness, decreased appetite, inability
to ambulate or obtain water on their own and altered mental
status. Infections, sepsis and gastrointestinal illness may further
contribute to low hydration.
The frequency of low hydration among these subjects
indicates a need for careful vigilance of the nutritional status of
all older hospitalized and LTC patients. Perhaps LTC facilities
need to initiate nutritional consults to better identify and treat
those at highest risk and prevent further clinical deterioration.
An individualized hydration and nutrition program geared
towards the vulnerable elderly might help alleviate this
phenomenon. Such a program might also follow subjects to
track changes to develop markers which might indicate risk
level for readmission due to a lack of improvement in status –
as seen in this study.
While it remains unclear if lab results showing low
hydration correspond with clinical dehydration and if
improving hydration status prevents rehospitalization, this
study seeks to show an ancillary result of clinical deterioration
that may be reversible and may help the patient’s overall
condition. Therefore, patients may benefit if providers can
attend to this common issue while still maintaining a high level
of care addressing the most salient issues for each individual
patient.
This study had several limitations including a small sample
size derived from a single LTC facility, and a single hospital.
Dehydration in the elderly is difficult to discern given the fact
that many older patients have diminished muscle mass, renal
disease, congestive heart failure and other medical conditions.
Additionally, it is not known if the staff of the LTC facility
or the hospital was aware of the hydration status of patients.
Finally, due to the retrospective nature of the study it is not
known whether an improved hydration status would have
prevented readmissions.
In this study, low hydration levels appear to be an
unrecognized clinical issue for older adults requiring LTC and
rehospitalization. Increasing awareness of this condition might
assist in improving the patient’s fluid status prior to discharge
from the hospital thereby potentially preventing avoidable

readmissions.
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