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Abstract

Objective: Changing the posture of patients is an integral part of nursing care. However, postural changes after
cardiac surgery can have potential adverse effects on patients. To prevent these effects, an appropriate assessment
of the patient’s condition is necessary. This study aimed to clarify the assessment by nurses to determine the timing
to perform the first postural change in patients who have undergone cardiac surgery, with special reference to
changes in blood pressure.

Methods: A qualitative study using semistructured interviews was conducted among registered nurses working in
an intensive care unit of a hospital.

Results: Participants (n = 12) focused on four factors when interpreting a patient’s blood pressure: “rewarming,”
“circulatory blood volume,” “cardiac output,” and “body movements.” Participants assessed their patients based on
two criteria: the first emphasizing specific blood pressure values and the second focusing on stability of the blood
pressure, representing static and dynamic parameters, respectively. Nurses made an appropriate assessment by
careful consideration of these two criteria.

Conclusion: The present results demonstrate that the assessment of blood pressure includes four factors. We
propose that the assessment of dynamic changes in blood pressure are required in addition to the static status. This
study may support nurse’s assessment for the first postural change in patients after cardiac surgery.
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Introduction
Prolonged bed rest leads to various complications in patients,

including pneumonia [1], pressure ulcers [2], deep venous thrombosis
[3], and joint contracture [4]. To avoid these, nurses regularly change
their patients’ postures. However, in critically ill patients, postural
changes can potentially result in adverse effects on cardiorespiratory
function, causing severe hypoxemia, increased oxygen demand,
reduced cardiac output, hypotension, and arrhythmias [5]. These
symptoms are particularly serious in patients who have undergone
cardiac surgery. The hemodynamics of patients after cardiac surgery
are often labile despite successful surgery, and such individuals remain
at risk for low cardiac output, poor systemic vascular resistance,
bleeding from incisions, and other issues [6].

Improvements in surgical procedures, anesthetic technique, and life
support systems over recent years have reduced the level of surgical
stress on patients undergoing cardiac surgery. These advances in
cardiosurgery have made it possible to operate on the elderly and those
with more severe illness who would have previously been considered

unsuitable for undergoing such procedures. Therefore, the
hemodynamics of postsurgical patients are now more severe compared
with those previously observed. An appropriate assessment of
cardiovascular function is needed when making postural changes in
patients after cardiac surgery. However, it is particularly difficult for
nurses to judge the time to perform the first postoperative postural
change in patients who have undergone cardiac surgery. Therefore, the
present study aimed to clarify the factors involved in such an
assessment.

Methods

Participants
This study was conducted in a Japanese hospital with approximately

860 beds. Participants comprised 12 registered nurses working in an
intensive care unit (ICU) of this hospital who had daily experience
performing postural changes in patients. The average number of years
of clinical nursing experience was 4.7 (range, 0.5–10.4) and that in the
ICU was 3.8 (range, 1.3–10.4). Because it was crucial that we obtained
the opinions of nurses who were used to making judgments
concerning postural change, we asked the ICU nurse manager to
recommend the most appropriate nurses who have adequate
judgments and skills for this study.
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Data collection
Semistructured interviews were conducted after participants had

performed a first postural change in a patient after cardiac surgery in
the ICU. Each interview lasted from 12 to 58 min. Participants were
interviewed after they were assigned to patients as part of their normal
clinical practice. Questions were limited to information regarding the
first postural change performed after cardiac surgery. One of the
primary questions was as follows: “How did participants interpret
information on blood pressure to determine the appropriate timing of
the first postural change?”

Data analysis
The data were analyzed using a qualitative descriptive method. The

recorded interviews were transcribed verbatim and examined several
times to derive each participant’s assessment accurately. The
transcripts were divided into topics directly pertaining to the study’s
aim. That is, to reveal the process by which participants interpreted the
blood pressure data collected from their patients before performing
the first postural change. The topics related to blood pressure were
classified according to each participant’s assessment.

Ethical considerations
We obtained approval from the ethics committees of both the

university and the hospital. The purpose and method of the study were

explained to the nurse participants, and written informed consent was
obtained from those who agreed to participate. They were informed
that they could refuse to participate or withdraw from the study at any
time.

Results
The 12 participants made 17 statements regarding the first postural

change after cardiac surgery. These statements were coordinated and
integrated by meaning, which revealed 13 main comments. These
comments were grouped into four factors that concerned the
assessment of blood pressure prior to determining the appropriate
time for the first postural change.

The first factor was “rewarming.” In regard to this factor,
participants decided to perform the first postural change for patients
after cardiac surgery in reference to blood pressure values in
conjunction with changes in body temperature. Participants described
simultaneously checking for the completion of rewarming and
variation in blood pressure and reported that both recovery from
hypothermia and stability of blood pressure were important. Some
participants explained that blood pressure should remain stable for 1–
2 h after the completion of the rewarming process.

Rewarming

Comment A Patient’s systolic blood pressure remained stable between 90 and 100 mmHg after the completion of rewarming, and I believed that I could
perform the first postural change.

Comment B I decided to perform the first postural change when I observed that the blood pressure of the patient remained stable for 1–2 h after the
completion of the rewarming process.

Comment C I believe both body temperature and blood pressure to be the criteria for performing postural change in patients who have undergone cardiac
surgery. My patient’s body temperature had increased to 36.5°C, and his blood pressure had stabilized.

Comment D
My patient had low blood pressure, but I assessed that he could tolerate postural change. It was true that his blood pressure was very low,
but his temperature normalized, and blood pressure was stable, although the value was low. Therefore, I decided to perform postural
change.

Comment E

In general, patient’s blood pressure tends to be unstable during the rewarming process. If postural change is performed before the patient’s
body temperature recovered, blood pressure sometimes changes. It becomes difficult for nurses to determine the reason for change in the
patient’s blood pressure under such situations. We cannot identify the cause, if the patient presents with hypovolemia, low vascular tone, or
other symptoms. Thus, I performed the first postural change after the completion of rewarming and patient’s when blood pressure appeared
stable.

Comment F
I decided to perform postural change after the completion of rewarming. While the patient’s body temperature had been recovering, I
believed hemodynamics status was still unstable. If I had performed postural change before the completion of the recovery process, there
was a possibility of hypotension.

Table 1: Comments provided by participants regarding rewarming.

“Circulatory blood volume” was identified as the second factor.
Participants reported the importance of changes in effective
circulating volume during postoperative management. Postoperative
patients are sometimes hypovolemic because of continued blood loss

related to intraoperative and postoperative third-space sequestration;
therefore, participants considered the possibility of hypovolemia
before performing postural changes to avoid the onset of hypotension
(Table 2).

Circulatory blood volume

Comment G He was bleeding; however, there was no change in blood pressure in such a state. Thus, I decided to perform first postural change.
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Comment H I performed postural change when the amount of bleeding decreased and blood pressure stabilized. If I had performed postural change
during continuous bleeding, it may have precipitated hypotension.

Table 2: Comments provided by participants regarding circulatory blood volume.

The third factor was “cardiac output.” Participants assessed the
changes in cardiac output resulting from progression of treatments.
They observed the trends in blood pressure in relation to the
occurrence of arrhythmia or administration of inotropic drugs before

performing postural change. Participants assessed low cardiac output
secondary to arrhythmia (Table 3, Comment I) and monitored the
effects of medications on the patients’ cardiovascular function (Table
3, Comment J)

Cardiac output  

Comment I I decided to perform postural change when I observed an improvement in arrhythmia in my patient in response to antiarrhythmic drugs
and a stabilized blood pressure.

Comment J My patient required inotropic medication to maintain blood pressure. I did not perform first postural change until the medication was
effective and the patient’s blood pressure rose.

Table 3: Comments provided by participants regarding cardiac output.

The final factor was “body movements.” Participants observed
whether blood pressure changes were synchronized with motion.
Participants considered blood pressure changes that depending on
their body movement, which suggested hemodynamic instability. They
assessed that patients could tolerate positional change when blood

pressure was stable, even when it was low. Participants attempted to
detect signs of lowered blood pressure after postural change by
observing changes in blood pressure associated with subtle movement
(Table 4, Comment M)

Body movements

Comment K I used the blood pressure value that did not change with patient’s body motion as a guide to perform first repositioning.

Comment L His systolic blood pressure was low at 80 mmHg; however, his blood pressure remained unchanged for 1 h, even though he awoke from
anesthesia and moved his body. Thus, I concluded that he could tolerate stimulation of postural change.

Comment M My patient’s blood pressure was low. However, his blood pressure did not change when he moved his arms and legs by himself. Patient’s
blood pressure sometimes drops when he receives postural change. Therefore, I performed postural change at the time.

Table 4: Comments provided by participants regarding body movements.

Some participants commented on the practical criteria of postural
change, e.g., “Patient’s systolic blood pressure remained stable between
90 and 100 mmHg” (Table 1, Comment A)or “I decided to perform
the first postural change when I observed that the blood pressure of
the patient remained stable for 1–2 h after the completion of the
rewarming process” (Table 1, , Comment B)

Discussion
Our research revealed four factors related to the assessment of the

patient’s condition by participants, of which the most frequently
mentioned was “rewarming.” Patients who have undergone cardiac
surgery are often hypothermic and require rewarming, but sometimes
this leads to hemodynamic instability through vaso [7]. Our results
suggest that rewarming is a key factor for nurses for the assessment of
blood pressure when attempting the first postural change after cardiac
surgery. Most participants focused on rewarming because the first
postural change was often required during this period. If postural
change was performed during the rewarming process, participants
considered that this may put patients at potential risk for
hemodynamic instability.

Two other factors (circulatory blood volume and cardiac output)
are also important when defining the hemodynamic status of patients
after cardiac surgery. Participants reported that they assessed the
effects of vasoactive infusions and whether patients had recovered
from hypovolemia. In addition, they ensured that the patients’ blood
pressures remained at an appropriate level of stability prior to
attempting the first postural change.

The final factor related to body movement appears to be unique.
Participants attempted to predict blood pressure changes by carefully
observing subtle movements of the arms or legs of their patients. Even
slight body movement can increase the strain on the heart in the
immediate period after cardiac surgery. Postural change causes mixed
venous oxygen saturation (SVO2) to decrease, which is attributable to
the increased oxygen demand of muscular activity [8]; whole-body
movements increase oxygen demands to a greater extent than
peripheral movements do, leading to hemodynamic instability.

Anesthetics impact the activity of the autonomic nervous system
[9-11], and postoperative patients requiring intensive care are
sometimes put under sedation subsequently. The activity of the
autonomic nervous system, which regulates the hemodynamic status
of patients, is disturbed by these drugs [12]. When patients move or
their posture is changed, they may become hemodynamically unstable
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because autonomic nerve responses are too weak to tolerate the
stimulus. This is consistent with the observation by participants in this
study that peripheral body movements could predict blood pressure
fluctuations during postural changes.

When performing the first postural change, two criteria were
associated with blood pressure. Some participants judged patients as
able to tolerate overstimulation following the first postural change
provided blood pressure changes were small. This included systolic
blood pressures as low as 80 mmHg. However, others relied on specific
blood pressure levels during their assessment, with a value above 90
mmHg being the key indicator of suitability for postural change.

Some studies have described the initiation of early patient
mobilization [13-15] and provided blood pressure criteria to inform
whether or not patients could tolerate mobilization. For example, the
acceptable range of mean arterial blood pressure was reported as 60–
110 mmHg in one study [13], while a systolic blood pressure of less
than 90 mmHg was the key exclusion criterion elsewhere [14].
Another study emphasized the importance of stable blood pressure
before mobilization, such as the absence of a recent change greater
than 20% [15]. The former [13, 14] remarks on static status of
cardiovascular functions, the later [15] on the other hand focuses on
the dynamic change of the functions. These complementary
approaches are consistent with the two criteria used by participants in
this study.

The criterion using a specific blood pressure range may be
particularly helpful for inexperienced nurses because this simplifies
decision making [16]. However, there is considerable interindividual
variation in blood pressure, and cardiovascular statuses are often
complex and variable. If nurses judge the status of patients by static
blood pressure values alone, an opportunity for early mobilization may
be missed.

The present results demonstrate that the assessment of blood
pressure included four factors: rewarming, circulatory blood volume,
cardiac output, and body movements. We propose that it is important
to assess dynamic changes in blood pressure in addition to static blood
pressure values. This study provides experience-based guidance for the
assessment of patients prior to the first postural change after cardiac
surgery. The findings of this study may support nursing assessment.

This study was undertaken at one ICU and the number of
participants in the study was small. Due to the small sample size, the
opinions and results cannot be assumed to be representative of all ICU
nurses. Our findings should be considered in light of this limited
generalizability.
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