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KEYWORDS Abstract

Post-prandial Objective: Postprandial hypotension is a known cause of syncope in the elderly. Its prevalence
hypotension; is unknown in our country.

Syncope; Methods: A prospective cross-sectional study was performed to determine PPH’s Prevalence in
Geriatrics; elderly adults of both an urban and a rural Community in the State of Queretaro. Blood pressure
Mexico measurements included a basal pre-prandial record, minute O recording at the moment they

finished the meal and every 10 min until a 90 min record was complete. We included a medical
history, a mental state test for cognitive evaluation (Minimental) and Minnesota Quality of life
score and a food macronutrient composition analysis.

Results: We included 256 subjects, 78.1 + 8.8 years old, 195 (76.2%) female. Two-hundred and
five subjects (80.1%) had Postprandial hypotension after one or both analyzed meals, with
non-significant differences in the studied items. Sixty-six (26.2%) patients had ‘‘significant
postprandial hypotension’’. Patients living in a special care facility had more postprandial
hypotension than people at the family home (87-3% vs 69.8% respectively, p<0.0001).
Conclusions: Post-prandial hypotension is a common finding in this elderly population. We
did not find distinctive conditions or markers that allow identification of subjects at risk for
postprandial hypotension and its complications. This should prompt for routine screenings in
specialized facilities to prevent complications.
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Hipotension postprandial en el adulto mayor: hallazgos en una poblacién mexicana

Objetivo: La hipotension post-prandial es causa de sincope en el adulto mayor. Su prevalencia

Método: Realizamos un estudio prospectivo, transversal, buscando la prevalencia de hipoten-
sion postprandial en adultos mayores en residencias de ancianos de la ciudad de Querétaro y
en su domicilio familiar en una comunidad rural cercana. Se midi6 la presion arterial prepran-
dial, al minuto 0 del postprandio y luego cada 10 minutos hasta completar 90. Se hizo historia
clinica, evaluacion de calidad de vida y prueba de estado mental para valorar estado cognitivo
(Minimental), ademas de analizarse la composicion de macronutrientes de los alimentos.
Resultados: Se incluyeron 256 sujetos de 78.1+ 8.8 anos de edad, 195 (76.2%) eran mujeres.
En 205 sujetos (80.1%) hubo hipotension después de alguna de las dos comidas, sin diferencias
significativas en la historia, calidad de vida, o composicion dietética. Un grupo de 66 pacientes
(26.2%) tuvo ‘‘hipotension postprandial significativa’’. Eran mayores y tenian mas prevalencia
de demencia. Los adultos mayores en una residencia tuvieron mas hipotension postprandial que
aquellos en el domicilio familiar (87.3% Vs 69.8% respectivamente, p <0.0001).

Conclusiones: La hipotension postprandial es un hallazgo comln en adultos mayores. No se
encontraron condiciones o marcadores especificos que permitiesen identificar a los sujetos con
mayor riesgo de hipotension postprandial. Esto puede suponer una necesidad de escrutinio
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rutinario para prevenir complicaciones.
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Introduction

Syncope is a common finding among elderly people. Three
percent of all the visits to an emergency room and between
2% and 6% of all hospital admissions are syncope-related.’
Among these, nearly 80% are patients older than 65 years of
age.

There are many causes for syncope in the elderly and it
is common that several of them co-exist in the same person.
These include arrhythmias, heart disease, medication-
related syncope, and autonomic dysfunction such as neurally
mediated syncope and orthostatic hypotension as well as
postprandial hypotension (PPH)."

Post-prandial hypotension is presumed to be a common
issue related to syncope in the elderly but it has been
scarcely studied in our country.”® Defined as a reduction
of 20 mmHg in systolic blood pressure after taking a meal,*
its overall prevalence is between 24% and 30% among resi-
dents of retirement homes in other countries. Eight percent
of the syncope events in that population are possibly caused
by PPH.245

Several factors contribute to the presence of PPH. The
aging process could partially explain the abnormal auto-
nomic blood flow regulation to the splanchnic vessels during
the digestion process.> There is a blunted sympathetic
response that cannot keep a normal systemic blood pressure
when vasodilation occurs in the bowel vessels as a con-
sequence of vasoactive intestinal peptides or even insulin
release in response to a higher concentration of simple car-
bohydrates. Such changes induce vasodilatation, reduce the
heart’s filling pressure and thus cardiac output, originat-
ing PPH and syncope. The gastric emptying rate is another

determinant of the plasma glucose levels after a meal
that can influence the cardiovascular response to glucose
concentrations.®8

Most patients with PPH are asymptomatic but some-
times unspecific symptoms such as dizziness, weakness,
nausea, chest pain or palpitations suggest PPH before seri-
ous complications, as syncope and acute heart or cerebral
ischemia, appear.®'°

To our knowledge, no study has been made to evaluate
HPP’s prevalence in our country. Since the elderly population
is growing, these issues should be addressed to establish the
higher risk profiles or to help defining safety policies. The
present study was designed to determine the prevalence of
PPH in this population, as well as its relations with other con-
ditions, medications, type of macronutrients and its impact
on quality of life and mental status.

Methods

A prospective cross-sectional study to evaluate the preva-
lence of PPH among elderly subjects in retirement homes
("“institutionalized’’) and in their family home was con-
ducted. The study included people from two retirement
homes in the city of Queretaro and a rural community in
the municipality of Ezequiel Montes, Queretaro. In order to
identify possible associations with medical history, diet com-
ponents and changes in mental status and quality of life,
several tests were made.

In a first meeting, the patients were told about the
study goals and the need to obtain blood pressure records
every 10min for 90 min after breakfast and lunch. If they
accepted, they were given an informed consent form and we
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obtained their medical history, medications, history of syn-
cope or fainting and chronic illnesses. A minimental test and
a Minnesota Quality of life test were included in this main
clinical evaluation. Once the history was obtained, we could
start with blood pressure measurements every ten minutes
the same day at lunch time or the next day during breakfast
and lunch time.

We included all the elderly subjects living at their family
home or institutionalized that voluntarily wished to partici-
pate and were in a stable chronic condition. We eliminated
from the analysis the subjects (4) that did not complete
the required 90-min measurements for other reasons than
symptoms. People with known PPH or any other acute ill-
ness, as well as special care needs (enteral nutrition through
catheters for example) were not included in the sample.

The protocol was approved by the Research and the Ethics
committees of the Universidad del Valle de México, Campus
Queretaro (CSUVM 2011-004).

Definitions

Post-prandial hypotension was defined as a reduction of
20mmHg or more for the systolic blood pressure (BP) read-
ing and 10 mmHg or more for the diastolic one, in both cases
compared to the baseline measurements (preprandial). We
considered that PPH was ‘‘significant’’ when BP dropped
below 100 mmHg for the systolic value and below 60 mmHg
for the diastolic one or if the systolic BP drop was superior
to 40 mmHg or if the diastolic BP fell more than 20 mmHg
and was symptom-related.

Blood pressure measurements

All blood pressure recordings were made by one of the inves-
tigators and at least one certified nurse with a calibrated
device and a standardized measurement technique. The BP
measurements were performed after breakfast and lunch
that in Mexico are traditionally the most important meals of
the day. The basal BP record was obtained after at least a
five-minute rest period in a sitting position prior to the meal
studied. Immediately after the patient finished his last dish,
we recorded the *‘minute 0’’ reading and from that moment,
every 10min BP was measured for a 90 min period.

Quality of life and mental status

During the main interview, the patients had to perform a
minimental test and a Minnesota quality of life interview, as
was done in a previous work. "

Dietary nutrients composition

While the patient was having breakfast and lunch, we
recorded the sort of meal they were having and its amount
in standardized measures such as ‘‘one cup’’ for volumes
(coffee, milk, main course of meat or pasta or cooked veg-
etables) or ‘‘one piece’’ for fruits or bread. A nutritionist
analyzed all the registered meals to define the macronutri-
ents composition of each one. We obtained the amount in
grams of carbohydrates, lipids and proteins according to the

standardized Mexican tables and calculated the percentage
of each macronutrient included in every analyzed meal.

Statistical analysis

The continuous variables are expressed as means + standard
deviation, and categorical variables are expressed as abso-
lute numbers and proportions. Comparisons between groups
were made with T test and X2. We also performed a logistic
regression analysis to determine if there were possible asso-
ciations. The statistical analyses were made with the SPSS
19 software (IBM SPSS 2010, IBM Corporation, Armonk, New
York 10504-1722, United States). We performed a first anal-
ysis with all the patients that showed PPH diagnostic criteria
after any of the meals observed, a second analysis for peo-
ple that had PPH after both meals, and finally, for patients
that showed significant BP reductions after both meals, that
is, systolic recordings below 100 mmHg and diastolic under
60 mmHg or that had a reduction in systolic values beyond
40 mmHg and 20 mmHg for the diastolic ones. A last compar-
ison was made for people living in their family home against
people living in elderly-care institutions.

Results

During a six-month period we recruited 320 elderly people.
Sixty of them declined participation, and after the main
interview and initial BP recording, 4 of them were excluded
because they could not complete the required BP readings
period.

We analyzed 256 patients; 195 (76.2%) were female,
and the average age for the group was 78.1+8.8 years.
Females were older (78.4+9.2 years vs 77.3+7.6 years,
p=ns). One hundred and seventeen subjects (45.7%) had
hypertension, 21.1% diabetes, and 11.7% had some level of
non-incapacitating dementia. Only one patient had a history
of syncope, but 41.8% (107) had frequent dizziness episodes
and 5.5% (14) had had pre-syncope. Table 1 shows the main
findings distributed by gender.

Postprandial hypotension after breakfast or lunch

It was found that 205 (80.1%) subjects had PPH (according
to the criteria mentioned above) at some time in the post-
prandial phase of any of the two meals explored. Table 2
shows the main results. There were neither important differ-
ences regarding medical history, age and gender distribution
nor regarding symptoms prior to the study.

Both systolic and diastolic BP values began to show differ-
ences from the minute 20 on for breakfast and from minute
10 on for lunch. Those differences became statistically sig-
nificant from minute 30 and 20, respectively. The nadir of
BP after breakfast was reached between minutes 50 and 60
(Fig. 1). The same was observed after lunch. The BP slowly
returned toward baseline levels after minute 70.

The only symptom that showed any difference was
drowsiness. There were no significant differences concern-
ing the medications used, even though patients in the PPH
group used less Angiotensin Converting Enzyme Inhibitors
(ACEI), diuretics, nitrates and biguanides or sulfonylureas
and used more beta-blockers and digoxin.
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Table 1 Main characteristics of patients with post-prandial hypotension (PPH) after any meal and patients without it.

With PPH (n, %) Without PPH (n, %) P value

(205, 80.1%) (51, 19.9%)
Age (years) 78.1+9 78.1+8.3 0.99
Female gender (number of patients) 157 (76.6%) 38 (76%) 0.9
Hypertension history (number of patients) 25 (50%) 92 (44.9%) 0.5
Diabetes mellitus (number of patients) 9 (18%) 45 (22%) 0.5
Ischemic heart disease (number of patients) 0 (0%) 7 (3.4%) 0.1
Dementia (number of patients) 3(6%) 7 (13.2%) 0.1
Syncope history (number of patients) 0 (0%) 1(0.5%) 0.6
Minimental score 16.2+6 15.2+6 0.27
Minnesota score 30.5+£15 31.5+14.8 0.67
Baseline systolic blood pressure after breakfast (mmHg) 129.9+22.1 126.4+15.8 0.2
Baseline diastolic blood pressure after breakfast (mmHg) 76.8+11.2 71.1+10.4 0.3
Basal vs minimal SBP difference after breakfast (mmHg) 20.54+12.5 11.05+6.9 <0.0001
Basal vs minimal DBP difference after breakfast (mmHg) 8.9+7.4 2.08+3.3 <0.0001
Baseline systolic blood pressure after lunch (mmHg) 124.4+20.4 124.1 +£18.7 0.9
Baseline diastolic blood pressure after lunch (mmHg) 74.8+10.3 74.7 +10.5 0.9
Basal vs minimal SBP difference after lunch (mmHg) 16.6 +11.1 11.8+£8.5 0.002
Basal vs minimal DBP difference after lunch (mmHg) 8.9+7.4 2.08+3.3 <0.0001

DBP, diastolic blood pressure; SBP, systolic blood pressure.

In this first ‘‘gross’’ comparison, the diet composition
did not show any significant differences neither by grams
nor by proportion of macronutrients (carbohydrates, lipids,
and proteins), but the total caloric intake, although non-
significant, was slightly higher in the PPH group.

The Minimental and Minnesota scores’ did not show sig-
nificant differences between groups.

Post prandial hypotension after breakfast
and lunch

One-hundred eight subjects (108, 42.2%) had PPH after both
studied meals. These patients were 79.5+9.1 years old (vs
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Figure 1
breakfast.

Mean blood pressure recordings by minute after

77 +5.6 in the non-HPP group, p=0.04), but gender distri-
bution was alike the general description. The PPH group had
a higher prevalence of Parkinson’s disease (4 vs 0 subjects,
p=0.07), dementia (p=0.02), acid-peptic disease (p=0.03)
and rheumatic diseases (p=0.03), as well as stroke (4 vs 1
subject, respectively 3.7% vs 2%, p=0.7) (Table 3).

The meals’ nutrient composition was alike in both groups.
The PPH group had a slightly higher carbohydrate ingestion
and calorie intake at breakfast, but there were no significant
differences (p=0.6 and 0.9, respectively).

Weakness and sleepiness were the most common symp-
toms after both meals, and were significantly more
frequent in the PHH group (p=0.002 for weakness
and p=0.02 for sleepiness). The medications that were
more frequently used in the PPH group were benzo-
diazepines, dopaminergic agents and diphenylhidantoine
(p=0.003, p=0.06, and p=0.0001, respectively). The Mini-
mental and Minnesota scores did not show significant
differences.

*Significant’’ post-prandial hypotension

This group included 66 patients (26.2%) that were elder
(81.4+9.1yearsvs 77 +5.6, p<0.001) and there were more
females (87.87%). The main physiologic changes concerned
blood pressure readings (Table 4).

Patients with significant PPH had a higher prevalence of
dementia and Parkinson’s disease. Most of the symptoms
referred in the previous groups were concentrated in the
**significant PPH’’ group, especially weakness and drowsi-
ness after both breakfast and lunch.

Patients with significant PPH showed worst quality of
life measurements, but there were no significant differ-
ences regarding the medications used, neither in the food
macronutrients composition.
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Table 2 Main characteristics of patients with post-prandial hypotension (PPH) after breakfast AND lunch and patients without

it.

With PPH (108, 42.2%) Without PPH (51, 19.9%) P value

Age (years)

Female gender (number of patients)

Hypertension history (number of patients)

Diabetes mellitus (number of patients)

Ischemic heart disease (number of patients)

Dementia (number of patients)

Syncope history (number of patients)

Minimental score

Minnesota score

Baseline systolic blood pressure after breakfast (mmHg)
Baseline diastolic blood pressure after breakfast (mmHg)
Basal vs minimal SBP difference after breakfast (mmHg)
Basal vs minimal DBP difference after breakfast (mmHg)
Baseline systolic blood pressure after lunch (mmHg)
Baseline diastolic blood pressure after lunch (mmHg)
Basal vs minimal SBP difference after lunch (mmHg)
Basal vs minimal DBP difference after lunch (mmHg)

79.5+9.1 77+5.6 0.04
85 (76.6%) 38 (76%) 0.9
44 (40.7%) 92 (44.9%) 0.7
25 (23.4%) 45 (22%) 0.7
2(1.9%) 7 (3.4%) 0.1
20 (18.7%) 7 (13.2%) 0.02
0 (0%) 1(0.5%) 0.6
15.8+5.8 15.2+6 0.7
30.4+15.4 31.5+14.8 0.6
129.3+£22.7 126.4+15.8 0.2
77+12.2 71.1+10.4 0.3
17.95+11.3 11.05+£6.9 <0.0001
15.6£9.0 2.08+3.3 <0.0001
124.6+£20.5 124.1£18.7 0.9
75.5+10.5 74.7+10.5 0.9
20.1+11.5 11.8+8.5 <0.0001
11.7+£6.6 2.08+3.3 <0.0001

Patients living at home compared to
institutionalized patients

We found 150 patients in a specific care facility and
106 patients living in their family home. Institutionalized
patients were older (79.2 £ 9.2 yearsvs 76.5+ 8.1, p=0.01),

and in both groups there were more female subjects. The
institutionalized people group showed more chronic dis-
eases, being dementia the most significant (25 patients -
16.7% vs 5 persons - 4.7%, p=0.003).

Post-prandial hypotension was more frequent in the Insti-
tutionalized patients group in any of its variants (one of two

Table 3 Main characteristics of patients with ‘‘significant’’ post-prandial hypotension and patients without it.

With SPPH (66, 26.2%) Without PPH (51, 19.9%) P value
Age (years) 81.4 £ 9.1 77 £5.6 0.001
Female gender (number of patients) 58 (87.8%) 38 (76%) 0.9
Hypertension history (number of patients) 22 (33.3%) 92 (44.9%) 0.01
Diabetes mellitus (number of patients) 10 (15%) 45 (22%) 0.1
Ischemic heart disease (number of patients) 4(6.1%) 7 (3.4%) 0.07
Dementia (number of patients) 13 (19.7%) 7 (13.2%) 0.02
Syncope history (number of patients) 0 (0%) 1(0.5%) 0.6
Minimental score 15 £ 5.7 15.2 £ 6 0.7
Minnesota score 33.8 + 16.6 31.5 + 14.8 0.04
Symptoms
Weakness after breakfast 11 (16.7%) 1 (0.5%) <0.0001
Weakness after lunch 11 (16.7%) 2 (1.1%) <0.0001
Drowsiness after breakfast 18 (27.3%) 12 (23.5%) 0.01
Drowsiness after lunch 19 (28.8%) 12 (23.5%) 0.01
Dietary composition (macronutrients)
Total calories intake at breakfast (Kcal) 509.6 + 362 498 + 231 0.7
Total breakfast carbohydrates (g, % caloric intake) 73.7 £ 50.7 (59.8 &+ 14%) 68.4 + 31.8 (57.8 £15.1%) 0.3 (0.3)
Total breakfast proteins (g, % caloric intake) 17.3 + 10 (13.6 +=4.5%) 18.1 + 9.6 (14.5+6.8%) 0.5 (0.3)
Total breakfast lipids (g, % caloric intake) 17.03 £ 16.7 (25.8 +12%) 16.9 + 11.4 (28.06 +12.8%) 0.9 (0.2)
Total calories intake at lunch (Kcal) 478 + 139.7 473 £+ 160.5 0.8
Total lunch carbohydrates (g, % caloric intake) 65.1 &+ 28.4 (53.5+16.08%) 67.2 & 30.3 (55.6 4-15.4%) 0.6 (0.3)
Total lunch proteins (g, % caloric intake) 25.1 £ 8.5 (21.4+£6.1%) 24.5 + 10.3 (20.5+6.7%) 0.6 (0.3)

Total lunch lipids (g, % caloric intake) 12.6 &= 7.1 (23.4£12.7%) 11.1 £ 5.8 (21.4£11.1%) 0.09 (0.2)
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Table 4 Comparison between the Institutionalized patients group and the group of patients living at the family home.

Age (mean +SD)

Female gender (n, %)

HPP after breakfast OR lunch (n, %)
HPP after breakfast AND lunch (n, %)
Significant HPP (n, %)

Hypertension

Diabetes mellitus
Ischemic heart disease
Previous stroke

Dementia

Minimental score
Minnesota score

Syncope

Lipothymias - presyncope

Drowsiness

Total calories intake at breakfast (Kcal)

Institutionalized, Family home, P value
150 patients 106 patients
79.2 +£9.2 76.5 + 8.1 0.01
119 (79.3%) 76 (71.1%) 0.1
131 (87.3%) 74 (69.8%) <0.0001
81 (54%) 27 (25.5%) <0.0001
39 (26%) 27 (25.5%) 0.9
73 (48.7%) 44 (41.5%) 0.2
29 (19.3%) 25 (23.6%) 0.4
6 (4%) 1(0.9%) 0.1
7 (4.7%) 1(0.9%) 0.09
25 (16.7%) 5(4.7%) 0.003
16.5 + 6.1 15.1 +£5.8 0.06
30.5 £+ 14.1 30.8 + 16.1 0.8
1(0.66%) 0 0.2
13(8.7) 1(0.9%) 0.007
103 (68.7%) 39 (36.8%) <0.0001
564 + 266.5 414.8 + 248 <0.0001

Total breakfast carbohydrates (g, % caloric intake)  77.7 + 38.2 (57.7 & 15%) 59.01 + 33.2 (59.3+£14.4)  <0.0001 (0.3)

Total breakfast proteins (g, % caloric intake)
Total breakfast lipids (g, % caloric intake)

20.5 + 9.8 (14.5+5.6%) 14.1 + 8.07 (13.8+7.1%)  <0.0001 (0.3)
19.2 £ 13.5 27.7£12.7%)  13.9 + 11.4 (27.2+12.4%)  0.001 (0.7)

Total calories intake at lunch (Kcal) 468.8 + 158 478.6 + 157.9 0.9
Total lunch carbohydrates (g, % caloric intake) 67.9 £+ 29.5 (57.3 £15.5%) 64.6 + 29.9 (52.6 £15.6) 0.3 (0.01)
Total lunch proteins (g, % caloric intake) 23.5 + 10 (19.7 £ 6.7%) 26.2 + 9.1 (22.05+10.4) 0.01 (0.007)

Total lunch lipids (g, % caloric intake)

10.9 £ 6.3 (21.1 £12.5%) 12.08 £ 6.2 (22.5+10.4) 0.1 (0.3)

meals, or both surveyed meals). Even though, when com-
paring the prevalence of people with significant PPH, the
difference between both groups was lost.

Institutionalized patients had a higher total caloric intake
in breakfast related to a higher carbohydrate and protein
intake. During lunch, institutionalized patients had a higher
carbohydrate intake and a lower protein intake than people
at the family home.

Patients at family home use ACElI more frequently than
institutionalized patients, which in turn, use more cal-
cium channel blockers, aspirin, digoxin, benzodiazepines
and vitamin supplements. The logistic regression analysis did
not show any strong associations.

Discussion

The net prevalence of PPH in the elderly has not been
extensively studied. According to other authors, it ranges
from 25% to 40%.'2"' In the present study we found a
very high prevalence of PPH (80%) in an elderly popula-
tion. This population is similar to the one studied by Aronow
in the mid-nineties of the past century, with compara-
ble results concerning PPH’s prevalence.' The differences
regarding other author’s figures can be related to different
PPH definitions, different populations (younger) and differ-
ent methodologies for BP measurement.'®'® Nonetheless,
a Spanish group found similar results regarding the demo-
graphic characteristics, as well as in the prevalence of PPH
when comparing institutionalized patients to people living
in their family home.>

The first two analyses (people with PPH after one or after
the two studied meals) did not show significant differences
between groups with and without PPH, but the group with
**significant PPH’’ did show some differences regarding the
demographic characteristics and the medical history. Those
patients were older, had more dementia and a worst quality
of life, although these two last issues can be related to the
post-prandial hypotension itself.

All the subjects with PPH had more symptoms after
meals; specifically they showed more drowsiness and a gen-
eral feeling of weakness after breakfast and lunch. This can
be related to a higher fall and injuries risk in this group of
patients. The explanation most surely lies in the differential
blood flow induced by digestion reducing cerebral perfusion.
But with the food composition analysis, it is very difficult to
relate PPH with a high carbohydrate intake. We have to note
that the diet composition is very close to the usual sugges-
tions of macronutrients distribution in the institutionalized
setting that usually have a nutritionist’s participation, but
also at the family homes that rely mainly on intuition to
prepare food for the whole family. It has to be noted that
the institutionalized patients live in an urban setting, and
that the people studied in their family home lived mostly in
a rural context.

There are small differences regarding the BP behavior
when comparing breakfast with lunch. The patients with PPH
showed a deeper BP reduction after breakfast than after
lunch (the differences were non-significant). When consid-
ering vasoactive intestinal peptide, calcitonin and glucose,
we cannot have a complete physiopathologic explanation
for the differences between meals. An aggregate could be
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that in the morning, the levels of catecholamines are usu-
ally higher, and thus they can prompt disautonomic reflexes
such as those seen in neurally mediated syncope.'*-?°

The main difference regarding chronic illnesses was
found in the ‘‘significant PPH’’ group. These patients
showed more dementia and Parkinson’s disease. In a pre-
vious study about orthostatic hypotension,’" we found that
Parkinson’s disease was related to hypertension and dia-
betes, and other authors have found similar results with
diseases that can compromise the brain nuclei that regulate
autonomic function.?>-%’

Patients with dementia should be given a special con-
sideration. The different prevalence at family home and
institution can be explained by several factors, but the more
plausible is that it is more suitable for them to receive care
in a specialized facility instead of remaining in the family
home, since they are sicker patients.

Concerning chronic illnesses such as hypertension, we
could not detect any associations as has been described
by others.?’-? Perhaps our population is different, or they
use different anti-hypertensive medications. Another issue
could be the time of administration of the drugs, but our
study was not designed to define such a timetable. If the
main dose of anti-hypertensive medication was adminis-
tered in the morning (as it has been done for many years),
its effect could be added to the hemodynamic changes dur-
ing food digestion and an unbalanced sympathetic activity
increased in the morning hours.

Heart rate did not show significant changes during the
monitored period in this study. This can be related to a
defect in the measurement technique or to the mean age
of the population studied. Even with a healthy aging, there
is a reduction in para-sympathetic activity, highlighted by
reduced heart rate variability in the low frequency range in
patients even with significant BP reductions. This suggests a
blunted baroreflex activity.*

Several studies have tried to relate the blood pressure
drop as well as its intensity with the macronutrient compo-
sition of the ingested food. Apparently a high carbohydrate
intake, especially high glucose contents, is associated with
more hypotension.” Lipids and proteins can induce small
transient reductions in BP, but glucose will induce an early
increase of BP followed by a significant reduction.3°-3?

In this study, HPP was common, but since the diet compo-
sition was homogenous between groups, we cannot support
the hypothesis that a reduction in carbohydrates ingestion
or the use of acarbose could prevent PPH. Nonetheless,
when comparing people in special care facilities and people
at home, the diet composition differences were significant
when taking grams into account, but not regarding percent-
ages, especially in breakfast. This finding supports other
author’s conclusions, but the different comparisons carried
out did not show consistent results.?*30:33

The timing of the BP changes found in this study is consis-
tent with the description of an increased mesenteric blood
flow mediated by neurotensin N terminal from the minute
28 + 8 on, but there were no changes in the concentrations
of glucagon, intestinal vasoactive peptide and neurokynin
A.3+-35 Our non-invasive study seems to support that the BP
changes are the ‘‘simple’’ manifestation of a complex auto-
nomic regulation of the mesenteric circulation in response
to food ingestion.*

Conclusions

Post-prandial hypotension is highly prevalent without noto-
rious demographic or history differences between groups.
The group with significant PPH shows several significant dif-
ferences as age, presence of dementia and hypertension and
symptoms as drowsiness and general weakness. Patients liv-
ing at the family home were less prone to show PPH, but
they were also younger and healthier than those living in
specialized care facilities.

The high prevalence of PPH in this population should
promote different strategies toward a healthy diet and
avoidance of fall risks in subjects with notorious post-
prandial somnolence or weakness.

More studies are needed to establish if the worst cogni-
tion and quality of life scores are related with PPH or if they
are the product of a deteriorated general health in which
PPH is just another factor. The autonomic function needs to
be better studied in the elderly population to clarify many
of these questions.

Funding

No endorsement of any kind received to conduct this
study/article.

Conflict of interest

The authors declare no conflict of interest.

References

1. Lipsitz L, Grubb B. Syncope in the elderly. In: Grubb B, Olshan-
sky B, editors. Syncope: mechanism and management. 2nd ed.
Blackwell Futura publishing Ltd.; 2005. p. P301-11.

2. Vaitkevicius P, Esserwein D, Maynard A, et al. Frequency and
importance of postprandial blood pressure reduction in elderly
nursing home patients. Ann Intern Med. 1991;115:865-70.

3. Jansen R, Kelley-Gagnon M, Lipsitz L. Intraindividual repro-
ducibility of postprandial and orthostatic blood pressure
changes in elderly nursing home patients: relationship with
chronic use of cardiovascular medications. J Am Geriatr Soc.
1996;44:383-9.

4. Jansen R, Lipsitz A. Postprandial hypotension: epidemiology,
pathophysiology, and clinical management. Ann Intern Med.
1995;122:286-95.

5. Villavicencio C, Miralles B, Gonzalez P, et al. Hipotension
ortostatica e hipotensionposprandial en pacientesancianos con
discapacidad y enfermedadescronicas: prevalencia y factores-
relacionados. Rev Esp Geriatr Gerontol. 2009;44:12-8.

6. Raimbach S, Cortelli P, Kooner J, et al. Prevention of glucose-
induced hypotension by the somatostatin analogue octreotide
(SMS 201-995) in chronic autonomic failure: haemodynamic and
hormonal changes. Clin Sci. 1989;77:623-8.

7. Potter J, Heseltine D, Hartley G, et al. Effects of meal compo-
sition on the postprandial blood pressure, catecholamine and
insulin changes in elderly subjects. Clin Sci. 1989;77:265-72.

8. Sidery M, Cowley A, McDonald I. Cardiovascular responses to a
high-fat and a high-carbohydrate meal in healthy elderly sub-
jects. Clin Sci. 1993;84:263-70.

9. Jansson PV, Lipsitz LA, Kelley M, et al. Hypotensive responses to
common daily activities in institutionalized elderly. A potential
risk for recurrent falls. Arch Intern Med. 1990;150:1518-24.


http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0185
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0190
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0195
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0200
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0205
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0210
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0215
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0220
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0225

Postprandial hypotension in elderly

291

10.

20.

21.

22.

23.

. Kawaguchi R, Nomura M, Miyajima H, et al.

Mathias CJ, da Costa DF, McIntosh CM, et al. Differential blood
pressure and hormonal effects after glucose and xylose inges-
tion in chronic autonomic failure. Clin Sci. 1989;77:85-92.

. Asensio E, Aguilera A, Corral MA, et al. Prevalence of orthostatic

hypotension in a series of elderly Mexican institutionalized
patients. Cardiol J. 2011;18:282-8.

. Guarnizo M, Pando R, Arbahil H. Variaciones de la presion arte-

rial sistolicadurante el periodoposprandial. Rev Soc Peru Med
Intern. 2009;22:103-9.

. Fisher A, Davis M, Srikusalanukul W, et al. Postprandial hypoten-

sion predicts all-cause mortality in older, low-level care
residents. J Am Geriatr Soc. 2005;53:1313-20.

. Gentilcore D, Jones KL, O’Donovan DG, et al. Postprandial

hypotension - novel insights into pathophysiology and thera-
peutic implications. Curr Vasc Pharmacol. 2006;4:161-71.

. Aronow W. Postprandial hypotension in the elderly. J R Soc Med.

1995;88:499-532.

. Kohara K, Uemura K, Takata Y, et al. Postprandial hypoten-

sion: evaluation by ambulatory blood pressure monitoring. Am
J Hypertens. 1998;11:1358-63.

. Puisieux F, Bulckaen H, Fauchais A, et al. Ambulatory blood pres-

sure monitoring and postprandial hypotension in elderly persons
with falls or syncopes. J Gerontol A. 2000;55:M535-40.
Postpran-
dial hypotension in elderly subjects: spectral analysis of
heart rate variability and electrogastrograms. J Gastroenterol.
2002;37:87-93.

. Manfredini R, Gallerani M, Portaluppi F, et al. Relationship of

the circadian rhythms of thrombotic, ischemic, hemorrhagic,
and arrhythmic events to blood pressure rhythms. Ann N'Y Acad
Sci. 1996;783:141-58.

Hu K, Scheer FA, Laker M, et al. Endogenous circadian
rhythm in vasovagal response to head-up tilt. Circulation.
2011;123:961-70.

Vloet LC, Smits R, Jansen RWMM. The effect of meal at different
mealtimes on blood pressure and symptoms in geriatric patients
with postprandial hypotension. J Gerontol. 2003;58A:1031-5.
Nozaki S, Kang J, Miyai |, et al. Postprandial hypotension
in Parkinson’s disease: the incidence and risk factor. Rinsho
Shinkeigaku. 1993;33:1135-9.

Nakajima S, Otsuka K, Yamanaka T, et al. Ambulatory blood
pressure and postprandial hypotension (Letter). Am Heart J.
1992;124:1669-71.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Sasaki E, Kitaoka H, Ohsawa N. Postprandial hypotension in
patients with non-insulin-dependent diabetes mellitus. Dia-
betes Res Clin Pract. 1992;18:113-21.

Asensio E, Oseguera J. Hipoglucemiareactiva y sincope neuro-
cardiogénico: Un sustratocomin o meracasualidad. Rev Invest
Clin. 2000;52:596-7.

Lopez-Mongil R, Lopez-Trigo JA, Castrodeza F, et al. Prevalencia
de demencia en pacientesinstitucionalizados: estudio RESYDEM.
Rev Esp Geriatr Gerontol. 2009;44:5-11.

Haigh RA, Harper GD, Burton R, et al. Possible impairment
of the sympathetic nervous system response to postprandial
hypotension in elderly hypertensive patients. J Hum Hypertens.
1991;5:83-9.

Masuo K, Mikami H, Habara N, et al. Orthostatic and
postprandial blood pressure reduction in patients with essen-
tial hypertension. Clin Exp Pharmacol Physiol. 1991;18:
155-61.

Kohara K, Jiang Y, Igase M, et al. Postprandial hypoten-
sion is associated with asymptomatic cerebrovascular damage
in essential hypertensive patients. Hypertension. 1999;33:
565-8.

Heseltine D, Potter JF, Hartley G, et al. Blood pressure, heart
rate and neuroendocrine responses to a high carbohydrate and
a high fat meal in healthy young subjects. Clin Sci (Colch).
1990;79:517-22.

Fagias J, Berne C. Increase in muscle nerve sympathetic activ-
ity in humans after food intake. Clin Sci (Colch). 1994;86:
159-67.

Raimbach SJ, Cortelli P, Kooner JS. Prevention of glucose-
induced hypotension by the somatostatin analogue octreotide
(SMS 201-995) in chronic autonomic failure: haemodynamic and
hormonal changes. Clin Sci. 1989;77:623-8.

Gentilcore D, Horowitz M, Jones JK. Acarbose and postprandial
hypotension. Hypertension. 2007;50:e159.

Ong AC, Myint PK, Potter JF. Pharmacological treatment of post-
prandial reductions in blood pressure: a systematic review. J Am
Geriatr Soc. 2014;62:649-61.

Trahair L, Horowitz M, Jones KL. Postprandial hypotension: a
systematic review. J Am Med Dir Assoc. 2014;14:73-5.

Parker D, Carlisle K, Cowan F, Corrall R, Read A. Postprandial
mesenteric blood flow in humans: relationship to endogenous
gastrointestinal hormone secretion and energy content of food.
Eur J Gastroenterol Hepatol. 1995;7:435-40.


http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0230
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0235
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0240
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0245
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0250
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0255
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0260
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0265
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0270
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0275
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0280
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0285
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0290
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0295
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0300
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0305
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0310
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0315
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0320
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0325
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0330
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0335
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0340
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0345
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0350
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0355
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360
http://refhub.elsevier.com/S1405-9940(15)00059-2/sbref0360

	Postprandial hypotension in the elderly: Findings in a Mexican population
	Introduction
	Methods
	Definitions
	Blood pressure measurements
	Quality of life and mental status
	Dietary nutrients composition
	Statistical analysis

	Results
	Postprandial hypotension after breakfast or lunch
	Post prandial hypotension after breakfast and lunch
	“Significant” post-prandial hypotension
	Patients living at home compared to institutionalized patients

	Discussion
	Conclusions
	Funding
	Conflict of interest
	References


