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Posture and Its Effect on
Peripheral Oxygen Saturation, and
Some Hemodynamic Parameters in

Patients with Heart Failure

AABBSSTTRRAACCTT  OObbjjeeccttiivvee:: The purpose of this study was to examine the effect of body positions that
chosen by patients for resting on peripheral oxygen saturation, and the relationship between pa-
tients’ position preferences and the some measured hemodynamic parameters in patients with
heart failure. MMaatteerriiaall  aanndd  MMeetthhooddss:: This study was planned as quasi-experimentally. The sample
included 50 adult patients with heart failure in Class III-IV according to The New York Heart As-
sociation classification. Four different positions were assigned to each patient according to ran-
domized positioning sequence. Each patient remained 20 minutes in each assigned position and
then hemodynamic parameters were measured. RReessuullttss:: The differences between values of pe-
ripheral oxygen saturation, breathing rate, and heart rate were found to be statistically signifi-
cant. Peripheral oxygen saturation value was found to be 96.94%±2.03 in orthopnea; 95.96%±3.11
in the right lateral position; 95.16%±3.32 in the left lateral position; and 94.98%±3.17 supine. Be-
sides, heart rate and breathing rate had the highest value (81.06±17.9/min-28.60±6.37/min) in or-
thopnea and the lowest value in the right lateral (77.48±5.20/min-26.45±5.38/min) position. We
determined that patient’s preferences were right lateral position. CCoonncclluussiioonn:: These results indi-
cated that tissue perfusion could be affected by position changes in heart failure patients and pa-
tients’ position preferences were associated with heart rate and breathing rate. It is necessary that
this situation should be taken into consideration while positioning heart failure patients, and must
be supported of position preferences.  

KKeeyy  WWoorrddss::  Heart failure; heart rate; hemodynamics; respiration 

ÖÖZZEETT  AAmmaaçç:: Bu çalışmada, kalp yetersizliği olan hastaların dinlenmek için seçtikleri pozisyonların
periferik oksijen saturasyonu üzerine etkisinin ve ölçülen bazı hemodinamik parametreler ile
hastaların pozisyon tercihleri arasındaki ilişkinin incelenmesi amaçlandı. GGeerreeçç  vvee  YYöönntteemmlleerr:: Yarı
deneysel olarak planlanan çalışmada örnekleme, New York Kalp Derneği Sınıflandırma sistemine
göre evre III-IV düzeyinde olan 50 kalp yetersizliği hastası alındı.  Hastalara ardışık sıralaması
önceden belirlenmiş dört değişik pozisyon sırayla verildi. Hastalar her bir pozisyonda 20 dakika
kaldı ve sonrasında hemodinamik parametreler ölçüldü. BBuullgguullaarr:: Değişik pozisyonlarda ölçülen
oksijen saturasyonu, kalp hızı ve solunum sayısı değerleri arasındaki farkın istatistiksel olarak
anlamlı olduğu bulundu. Periferik oksijen saturasyonları ortopne pozisyonunda %96,94±2,03; sağ
lateral pozisyonda %95,96±3,11; sol lateral pozisyonda %95,16±3,32 ve supine pozisyonunda
%94,98±3,17 olarak bulundu. Bununla birlikte kalp hızı ve solunum sayısının ortopnede yüksek
(81,06±17,9/dk-28,60±6,37/dk), sağ lateralde ise en düşük değerde (77,48±5,20/dk-26,45±5,38/dk)
olduğu saptandı. Hasta tercihinin sağ lateral pozisyon olduğu belirlendi. SSoonnuuçç:: Bu sonuçlar kalp
yetersizliği olan hastalarda pozisyon değişikliklerinin doku perfüzyonunu etkileyebileceğini ve
hastaların pozisyon seçimlerinin periferik oksijen saturasyonu düzeyinden çok kalp hızı ve
solunum sayıları ile ilişkili olabileceğini göstermiştir. Bu durumun kalp yetersizliği olan hastalara
pozisyon verirken dikkate alınması ve hastaların pozisyon tercihlerinin desteklenmesi
önerilmektedir.

AAnnaahhttaarr  KKeelliimmeelleerr:: Kalp yetersizliği; kalp hızı; hemodinami; solunum
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eart failure (HF) is a clinical syndrome
characterized by impaired ability of the
heart to generate adequate cardiac output

at normal filling pressures. In the past the heart
failure was known as isolated pump failure. Today
the heart failure is known as a complicated neuro-
hormonal syndrome in which many adaptive and
maladaptive mechanisms play role in its develop-
ment. The epidemics of diabetes, obesity, hyper-
tension, and coronary disease are contributing to
the increasing prevalence of HF. An adequate and
quality rest period in patients with HF is important
with respect to the decrease in cardiac load and re-
laxation of the myocardium.1-6 The positions used
by HF patients contribute to the comfort of patients
or negatively affect their hemodynamic parame-
ters. Choosing the most appropriate position de-
pends on gaining a sufficient understanding
regarding the effects of positions on hemodynamic
parameters and oxygenation in this patient group. 

Patients with HF carry the risk of inadequate
perfusion due to vascular disorders that frequently
accompany low cardiac output (CO), decreased car-
diac performance, and HF.5-10 In these patients,
water retention in the lower regions of the body
such as the lower-extremities due to the inadequate
functioning of the heart is of concern. Moreover,
all compensatory mechanisms start operating
pathologically just as the heart begins to fail and
contributes to the failure. Of these, sympathetic ac-
tivation, heart hypertrophy, and Frank-Starling
Law are the most important ones.1,5,10-15

Many investigations have comprehensively
shown that breathing difficulty and also cutaneous
vasoconstriction, tachycardia, perspiration, and de-
crease in urine output were the cardinal symptoms
of serious HF and these symptoms resulted from
the increase in sympathetic nervous system activ-
ity. It was also demonstrated that plasma norepi-
nephrine concentration also increased in patients
with HF.1,5,12-15

Norepinephrine causes blood to reach vital
organs through its inotropic effect on the my-
ocardium and also by causing peripheral vaso-
constriction during low CO. In addition, repeated

stimulation of the heart with norepinephrine leads
to a worse prognosis in HF patients by causing
damage such as hypertrophy, ischemia, and the
death of heart muscle cells.1,12-16 This situation
showed that sympathetic nervous system activation
was transformed into pathological compensation in
HF patients. 1,5,17-23 It has been shown that in some
studies, plasma norepinephrine concentrations of
patients with heart failure were determined to be
lower in right lateral position compared to the
other lateral position.24-26

Clinicians and investigators observed that HF
patients usually preferred the right lateral position
to other positions and the related physiological rea-
sons then started to be investigated.6,7 In these pa-
tients, determining the position that makes the
most positive contribution to hemodynamic pa-
rameters and encouraging patients to use this posi-
tion may contribute to a decrease in breathing
difficulty, which is the most prevalent symptom. 

Such an understanding is crucial when pre-
scribing body positioning to enhance oxygenation
in the patient in the intensive care unit and to min-
imize its adverse effects.8-10 But there is not enough
evidence on patient positions to reach such a con-
clusion. Further investigations, which will provide
evidence-based data and be effective in choosing
the best position, are needed in choosing the one
that will provide a quality rest period. This study
intends to provide results, which can be measured
readily in clinical practice; depend on objective
data; and can be taken into account in position se-
lection decisions.  

Since hemodynamic situations of patients with
HF can be understood better by obtaining pulse
oximeters which are independently used by nurses
more often in recent times and provide the oppor-
tunity for making evaluations about oxygenation,
heart rate, heart rhythm, and the presence of pe-
ripheral circulation, we included oxygen saturation
values as well as vital findings (blood pressure,
breathing rate, body temperature, and heart rate)
into our study.27-30

The purpose of this study was to examine the
effect of postures that used by patients for resting

Medet KORKMAZ et al. POSTURE AND ITS EFFECT ON PERIPHERAL OXYGEN SATURATION, AND SOME HEMODYNAMIC...

Turkiye Klinikleri J Nurs Sci 2012;4(2)86



on peripheral oxygen saturation, and the relation-
ship between patients’ position preferences and the
some measured hemodynamic parameters in pa-
tients with heart failure.

MATERIAL AND METHODS

This quasi-experimental study was conducted at a
University Hospital in İzmir, a city located in the
western Turkey. Potential subjects were all adult
HF patients who were in Class III-IV according to
the New York Heart Association (NYHA) classifi-
cation system. Patients were stable; in terms of
pulse oximeter outcomes, respiration rate, heart
rate, blood pressure, peripheral oxygen saturation
and consciousness during investigation. All the re-
search data were collected by face-to-face inter-
views and by measurements. The sample comprised
50 patients. Consent was obtained from the ethics
committee of the university, the department of car-
diology, nurses, and patients. All the data were col-
lected by the researcher. 

The effects of the independent variables (posi-
tions assigned to patients) on the dependent vari-
ables (peripheral oxygen saturation [SpO2], heart
rate, breathing rate, and the most preferred posi-
tion by the patient) were assessed by repeated-test-
ing. 

In order to eliminate the effect of the activity
during positioning, five minutes elapsed. Patients
threw dice to choose the rotation of positions,
which would determine the sequence of four posi-
tions (supine [S], right lateral [R], and left lateral
[L]: head-of-bed elevated at 30o with one standard
hospital pillow and 90o orthopnea [O] position). As
patients could not tolerate lying flat, the most ap-
propriate choice for head-of-bed angle was thought
to be 30 degrees, which was also the height com-
monly preferred by patients.31 To prevent the arm,
which remains under the body in lateral positions,
from affecting peripheral oxygen saturation values
due to a probable rapid reperfusion in the next
measure, it was thought that lateral positions
should not follow each other. Taken these factors
into consideration, 6 rotations (6 sequences of po-
sitions) were done; namely S-L-O-R, O-R-S-L, L-S-

O-R, O-L-S-R, R-O-L-S, R-S-O-L. Only one of the
quadruple rotations was applied for each patient.
Peripheral oxygen saturations of patients were
measured by pulse oximeter (Nellcor). Patients
were selected according to the classification of
NHYA. The New York Heart Association (NYHA)
Functional Classification (Table 1) provides a sim-
ple way of classifying the extent of heart failure. It
places patients in one of four categories based on
how much they are limited during physical activ-
ity; the limitations/symptoms are in regards to nor-
mal breathing and varying degrees in shortness of
breath and or angina pain:

The heart rate data were obtained by both tak-
ing a pulse in the radial artery and simultaneously
reading from the pulse oximeter. This procedure
was done just to provide the consistency of the two
results and we confirmed that the pulse oximeter
worked properly. Breathing rates of patients were
determined by counting breaths for one minute.
Socio-demographic data and position preferences
of patients were determined before the positioning
process.

No inotropic intravenous medicine was given
to the patients during the study. The hemoglobin
values of all patients were measured and it was seen
that all values were over 7 mg/dL. None of the pa-
tients had peripheral vessel disease or oedema in
their hands. In order to obtain the most accurate
result during determination of peripheral oxygen
saturation values, the patients whose saturations
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How Patient Feels During Physical Activity (Symptoms)

Class I: No symptoms, tolerates ordinary physical activity

Class II: Comfortable at rest; ordinary physical activity results in 

symptoms

Class III: Comfortable at rest; less than ordinary physical activity 

results in symptoms

Class IV: Symptoms may be present at rest; symptoms with any 

physical activity

TABLE 1: New York Heart Association classification of
heart failure.

Haugh KH, Reid KB. Heart Failure, Valvular Problems, and Inflamatory Problems of the
Heart. In: Monahan DF, Sands JK, Neigbors M, Marek JF, Green CJ, eds. Phipps’ Med-
ical-Surgical Nursing Health and Illness Perspectives Europe, Middle East and African
Edition. 8th ed. Louis, Missouri: Mosby Elsevier; 2008. p.815.



were below 70% were not included in the research.
Body temperature, blood pressure, breathing rate,
and initial heart rate values were assessed in order
to determine whether the patients were hemody-
namically stable or not. The oxygen therapy was
not applied to any patient during the study. While
measurements were being taken, all patients were
within normal ranges regarding these values. To
take measurements, a pulse probe was placed on
the index finger first and attention was paid to
whether the probe had moved or not, the index
finger was at the same level with the heart or not,
and there had been a light directly shining on the
probe or not just before reading the value. All pro-
cedures were performed between 2-6 pm due to
the relationships of the cardiac autonomic nervous
activity with circadian rhythm in patients with
heart failure.32 Thus, all patients had an equal op-
portunity to be active during the day. At the same
time, patients were in the same condition with re-
gard to a full stomach compressing the diaphragm
after a meal. They all had had lunch. 

Severe palpitations, severe respiratory distress,
severe decrease in oxygen saturation could be de-
veloped but no complication occurred in patients
as a result of the procedures. Some patients left the
study because they were not able to tolerate stay-
ing in the left lateral position for 20 minutes. No
change was made in the treatment period of pa-
tients during the data collection process. Informed
consent received from all patients. The data ob-
tained after each position were recorded on the
data collection form. 

The number of patients included in the sample
was fifty. Twenty-two patiens were excluded due
to not meet inclusion criteria of the study. Post Hoc
Analyses were used in order to calculate the sam-
ple power and it was determined that the sample
power was at α=0.05 level and approximately 90%.
Repeated measures analysis of variance was used in
order to determine the effect of positions on de-
pendent variables. In further analysis, paired sam-
ple t test with Bonferroni correction was used. The
differences between the most preferred positions
by patients were assessed by Kruskal-Wallis test
was used in order to determine the relationship be-

tween the position preferences of patients and he-
modynamic parameters. The Statistical Package for
Social Sciences program (SPSS 17.0) was used for
data analyses. 

RESULTS

SAMPLE DESCRIPTION

Patients were in the age range of 50-85 years with
a mean 70.86. The sample was made up of 56% fe-
male and 44% male individuals. Of HF patients
38% were in class III and 62% were in class IV. Du-
ration of the disease changes between 12 and 72
months with a mean 31.34±14.31. Of HF patients
48% also had coronary artery disease (CAD), 40%
had diabetes mellitus (DM), 62% were with hyper-
tension (HT), and 18% were with chronic obstruc-
tive pulmonary disease (COPD) (Table 2).

Peripheral oxygen saturation was detected as
96.94%±2.03 in orthopnea, 95.96%±3.11 in right
lateral, 95.16%±3.32 in left lateral, and 94.98%±3.17
in supine. The differences between saturations,
which were measured during the different posi-
tions that were assigned to patients, were found to
be statistically significant as a result of univariate
analysis of variance in repeated measures (one-way
ANOVA) (p<0.05). Further analyses of Bonferroni
correction were made in order to find out which
group was the source of difference. However, the
differences between all the results that were ob-
tained after each position were found to be statis-
tically significant (p<0.05).
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Characteristics Groups Number Percent

Age (Mean) (year) 70.86  (50-85) 50 100

Gender Male  22 44

Female  28 56

HF Class Class III. 19 38

Class IV 31 62

Duration of disease (month)  X±SD 31.34±14.31 (min-max: 12-72)

Additional diagnoses of patients CAD 24 48

DM 20 40

HT 31 62

COPD 9 18

TABLE 2: Sample characteristics (n=50).

_



Breathing rates of patients were determined as
28.60±6.37 in orthopnea, 29.05±6.31 in left lateral,
27.95±6.01 in supine, and 26.45±5.38 in right lat-
eral position. The difference between breathing
rates in different positions of patients was found to
be statistically significant. Further analyses that
were conducted in order to determine the group
causing the difference showed that the breathing
rate measured in one position was different from
the breathing rates in other positions (p<0.05). 

The heart rates were recorded as 81.06±
17.9/min in orthopnea, 80.06±17.6/min in left lat-
eral, 79.24±16.3/min in supine, and 77.48±15.2/ min
in right lateral. It was found that the heart rate data
showed a significant difference depending on pa-
tients’ positions. In further analysis, it was found
that the difference was caused by heart rate values
in orthopnea and right lateral (p<0.05) however, the
difference between supine and left lateral position
was not statistically significant (p>0.05) (Table 3).

The large majority of patients (66%) preferred
the right lateral position. Of the patients who par-
ticipated in the study, it was determined that 20%
preferred the supine position, 12% preferred the
left lateral position, and 2% preferred the orthop-
nea position (Table 3). As a result of Kruskal-Wal-
lis variance analysis, the difference among the
preferred positions of most by patients was statisti-
cally significant (p<0.05).

DISCUSSION

The positions used by patients with HF may cause
hemodynamic changes, which affect breathing

functions of patients and cause breathing difficulty.
Some of these changes are the changes in pul-
monary pressures, CO, heart rate, and breathing
rate.6-10,33 In relevant studies concerning the patient
with HF, it was stated that differences were ob-
served in these variables depending on patient po-
sition and there was an increase in pulmonary
pressures, heart rate, and breathing rate and a de-
crease in cardiac output particularly in the left lat-
eral position.6,7 However, in most of these studies,
patients were mechanically ventilated and were re-
ceiving oxygen support.6-10,33 In our study patients
were stable, no mechanical ventilation was used,
there was no oxygen support, and no treatment
such as treatment with dopamine or dobutamine
that would affect cardiac performance was given to
patients. Thus, we may claim that this study pres-
ents objective data reflecting changes that will
occur in the oxygenation of patients depending on
their position.

Heart rate, breathing rate, and peripheral oxy-
gen saturation values examined in this study
showed statistically significant differences associ-
ated with the positions. 

In previous studies, preferred position of the
patient with HF to sleep were examined by meas-
urement of sleep time of spent in each position and
determined that all the patients lay a long time in
right lateral position than other positions.24,25,32

It was detected that breathing rate and heart
rate had the highest value in orthopnea position in
addition to high oxygen saturation obtained in this
position. Likewise, Yokoi and Aoki determined
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Positions†

Orthopnea Right Lateral Left Lateral Supine

Variables X±SD X±SD X±SD X±SD F p

SpO2 (peripheral oxygene saturation) 96.94±2.03 95.96±3.11 95.16±3.32 94.98±3.17 25.3 <0.05

Breathing rate 28.60±6.37 26.45±5.38 29.05±6.31 27.95±6.01 4.95 <0.05

Heart rate 81.06±17.9 77.48±5.2 80.06±17.6 79.24±16.3 4.95 <0.05

**Preferences Number(Percent) 1 (2%) 33 (66%) 6 (12%) 10 (20%) X2=49.0 <0.05

TABLE 3: Effects of positions on peripheral oxygen saturation, heart rate, and breathing rate (n=50).*

*Data were evaluated by analysis of variance in repeated measurements
†Results are shown in mean±standard deviation forms.
**Data (were) evaluated with Kruskal Wallis Variance Analysis. 

_ _ _ _



that no change occurred in positions below 45 de-
grees whereas there was an increase in sympathetic
activity in lying positions of 45 degrees and over.34

In our research, the detected increase in breathing
rate and heart rate in orthopnea position may be
thought to develop as a result of sympathetic acti-
vation. It might cause an increase in peripheral
oxygen saturation naturally and besides, it might
cause the need of the heart for oxygen to increase
and palpitations to be experienced. Only 2% of pa-
tients preferred this position, perhaps as a result of
this situation. 

Another explanation for high peripheral oxy-
gen saturation values in orthopnea position is also
expressed in the study of Manning et al. In this
study Forced Vital Capacity (FVC) and  forced ex-
piratory volume in one second (FEV1) were higher
in sitting positions than in lying positions.35 The
Fowler’s position can be used in emergency situa-
tions where it is impossible to position the subject
in a supine or seated position avoiding wasting time
in positioning the patient’s body. In such situations,
this could also reduce the patients’ risk and the
time in formulating a diagnosis and implementing
a specific therapy.26

The finding of the lowest breathing rate and
heart rate together with the second highest value of
peripheral oxygen saturation in the right lateral po-
sition directs our attention to this position. In our
study, majority of our patients preferred right lat-
eral position. It is understood from this result that
the positions, which heart rate and breathing rates
are lower, are preferred by the patients.

The correlation between patient preferences
and hemodynamic values is remarkable both in our
study and also in the studies conducted by Leung et
al., and Fujita et al.6,7 Although patients were un-
aware of these processes relating to cardiac func-
tion, they spent more time in right lateral position
which cardiac output was higher and pulmonary
pressures were lower, than left lateral position even
during sleep as demonstrated in Leung’s study.6 In
the study of Leung et al., no difference was ob-
served in healthy individuals, who constituted the
control group, regarding the position preference.6,7

The authors concluded that avoidance of patients
with HF from left lateral positions spontaneously
might be a protective strategy. 

Leung et al. stated that in the right lateral posi-
tion low breathing rate and heart rate develop due
to parasympathetic system activation and sympa-
thetic system suppression.6 Reduction of breathing
rate decreases the energy needed for the act of
breathing, which becomes a serious effort for HF pa-
tients. Moreover, a low heart rate contributes posi-
tively to hemodynamic parameters by reducing the
energy need of the heart and also decreasing palpi-
tations. A decrease in the heart rate also prolongs
the diastole time, which is the resting period.1-

6,11,14,15 The high peripheral oxygen saturation level,
breathing rate and heart rate were determined in
orthopnea position. However, it was detected that
breathing rate and heart rate had the lowest value in
the right lateral position in addition to second high-
est oxygen saturation value obtained in this position.
This case brought out the question of how this sat-
uration came about. Moreover, an increase in lung
volume and capacity that contributes to this in-
crease in saturation in the right lateral position was
not mentioned. This situation may be explained by
the facilitation of gas exchange depending on the
cardiac output increase and the decrease in pul-
monary pressures. Leung et al. stated that left ven-
tricule diastole end diameter and pulmonary
capillary wedge pressure (PCWP) was low and car-
diac output was high in the right lateral position.6

These results have the characteristic of explaining
the high saturation values in the right lateral posi-
tion.

According to Leung et al., the large veins of
the heart (vena cava inferior and superior) are
twisted because of hypertrophic heart weight and
the external pressure of the mediastinal organs on
the heart in the right lateral position.6 This situa-
tion, which causes a decrease in pulmonary pres-
sure and congestion by preventing venous return,
would actually cause a cardiac output reduction in
a healthy individual. Yet, a decrease in excessively
increased venous return in HF patients due to such
a reason perhaps pulls pulmonary pressures and
congestion towards normal values.
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In previous studies, the position preferred by
the patients with HF to sleep were examined with
measurement of sleep time spent in each position
and determined that all the patients lay for a long
time in right lateral position than other posi-
tions.24,25,32

Two studies that pulse measurement done at
different positions in patients with HF were
reached. In these studies, there were no difference
in heart rate between right-lateral position which
the patient spent most time and other positions
(left lateral and supine) during the night.6,32

Nineteen patients in the study of Leung et al,
and eight patients in the Miyamoto’s study were
examined for pulse values.6,25 In our study fifty
patient were examined. The differences between
values measured in four positions were statisti-
cally significant. Lowest values of heart rate and
respiration were recorded in the right lateral po-
sition.

The reason for low levels of saturation and
high breathing rates and high heart rates in the left
lateral position can be explained by the same stud-
ies that we mentioned concerning the right lateral
position.6,7 In the left lateral position, changes that
have adverse effects when compared to right lat-
eral position were observed. According to Leung et
al., the left ventricle end diastolic diameter was
large and cardiac output was low in the left lateral
position.6 In addition, HF patients clearly hear the
apex sound in the left lateral position because the
hypertrophic heart leans towards the sternum in
this position and this situation causes patients to
worry about palpitations. This position was not
preferred by majority of patients, perhaps due to
this reason. Breathing rate and heart rate increase
caused by sympathetic system activation stimulates
the act of breathing and also causes cardiac func-
tion to worsen by increasing the need of the heart
for oxygen as well as not being able to provide ad-
equate oxygenation. 

In the supine position however, breathing
rate and heart rate values seem to be lower when
compared to the left lateral position. In the supine
position, breathing rate with the value of

27.95/min±6.01 had the second lowest value and
heart rate with a value of 79.24±16.3 again was the
second lowest. In addition, peripheral oxygen sat-
uration was also at the lowest level. The supine po-
sition, where the negative effects of sympathetic
activation are not seen as in the left lateral and or-
thopnea, was found to be the most preferred posi-
tion by HF patients (%20) after the right lateral
position despite low saturation.

Here, this question comes to mind: why do
patients prefer the supine position to the left lat-
eral position although they had lower saturation
values in this position than in the left lateral posi-
tion? This question can again be answered by the
processes of sympathetic activation. Firstly, a
lower breathing rate and heart rate in the supine
position than in the left lateral position may cause
this position to be preferred. The correlation be-
tween patients’ preferred positions and breathing
rates and heart rates rather than peripheral oxy-
gen saturation is in fact understandable. The nor-
mal value of peripheral oxygen saturation is in the
range of 95-100%. We obtained similar results in
our group from each of the four positions. The ma-
jority of the saturation values of the individuals
were within normal limits. Patients are unaware
of this situation unless oxygen saturation falls
below 90%.36 When they become aware after a
certain time, they compensate for this by increas-
ing their breathing rate. Yet, the increase in
breathing rate and heart rate is a situation imme-
diately recognized by patients. It appears that pa-
tients respond more naturally to changes in heart
rates and breathing rates than to slight differences
in saturation levels. 

In this study, we will mention another point
that may trigger sympathetic activation in the or-
thopnea position. Greater consumption of oxygen
may occur in the orthopnea and lateral positions
when compared to the supine position and this
consumption increase may trigger the sympathetic
system. For example, in the orthopnea position an
increase in the need for energy for several reasons
such as keeping the body straight and raising the
head and neck and maintaining them in balance
may trigger sympathetic activation. The statement
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of Yokoi and Aoki concerning a high heart rate de-
pending on sympathetic activation at 45 degrees or
more appears to be an important clue at this point.34

In the supine position, patients have the lowest
need for energy in relation to positioning and
maintaining the position. This may be the expla-
nation for the fact that patients feel more comfort-
able in this position than in the left lateral position
despite the lowest saturation. 

Another reason for patients’ preference for
this position over the left lateral position is that
they do not experience any negative effects like
hearing the apex sound, which appears in the left
lateral position. 

There is a necessity to examine factors like car-
diac output, pulmonary pressures, breathing rate,
heart rate, venous return, and hemodilution that
occurred due to venous return, all of which affect
tissue oxygenation and other parameters that re-
flect the results of these factors, to be able to assess
the effect of positions on tissue oxygenation in this
patient population. Yet, the number of studies ex-
amining this issue is limited.

CONCLUSION

Our sample reflects HF patients who were stable
hemodynamically, in Class III-IV according to the
NYHA classification. Whereas there were statisti-
cally significant differences between all our de-
pendent variables, it is worth noting that our
results can also be supported by other studies. The
most important limitation of this study is that it ex-
amined a restricted number of variables. Besides
this, the comments related to the variables meas-
ured by other researchers, but unmeasured by us
in this study have been mentioned in the discus-
sion part. As mentioned before, there is a need to
examine the factors that affect tissue oxygenation
and the changed hemodynamic values as a result of
these factors. Despite these important limitations,
we think that this study importantly contributed
to the selection of position in patients with heart
failure. These results indicate that position prefer-
ences of patients should certainly be taken into
consideration and the right lateral position with a
head-of-bed angle of 30 degrees is the most appro-
priate position for HF patients.
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