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Methods: In the current, prospective, randomized, single-blind clinical study, the
participants received NLP with a new behavior formation technique or the guided
imagery relaxation technique using an audio compact disc for a duration of 30 min.
Results: The patients in the NLP group had significantly lower posttest pain levels,
compared to the patients in the guided imagery and control groups. Moreover, the
patients in the guided imagery group had significantly higher posttest comfort le-
vels, compared to the patients in the NLP and control groups.

Conclusion: The application of both NLP and guided imagery interventions resulted
in reduced postoperative pain and increased postoperative comfort levels after

open-heart surgery.
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1 | INTRODUCTION

Coronary artery disease is the leading cause of mortality across the
world. Surgical procedures performed for the management of coronary
artery diseases are important for the patients in terms of the quality and
prolongation of life."? Consequently, cardiac surgery causes emotional,
cognitive, and physiological reactions in patients.' Patients who undergo
surgical procedures are concerned about the loss of employment, per-
manent disability, loss of control over their body, pain, loss of sexual
ability, inability to emerge from anesthesia, and death.? Pain, which has
existed since the beginning of human history, is an unavoidable part of
life, similar to the activities like eating and drinking.®> Previous studies
have reported that postoperative pain is almost inevitable and most
severe during the initial 48-72h after cardiac surgery.! Every single
incision placed on the human body causes pain. Hence, the postoperative
process alone can be an adequate cause of pain. Postoperative incisional
pain begins with surgical trauma, gradually declines, and ends with tissue

healing.2**

comfort, guided imagery, NLP, open-heart surgery, postoperative pain

Among the members of a healthcare team, nurses spend the
maximum time with patients. Consequently, they should offer gui-
dance to the patients to aid in coping with pain using empathy skills
and monitoring the treatment and outcomes.*® Effective post-
operative pain management may be implemented by adapting an
individual-centered holistic care and a multidisciplinary team ap-
proach. Adoption of the holistic approach to pain management
minimizes the postoperative discomfort.®

Ensuring or improving the patient's comfort is considered to be a
function or outcome of the nursing process. Identifying the neces-
sities for personal comfort, planning nursing interventions for the
unmet needs, and evaluating pre- and post-intervention comfort le-
vels are known as the scientific stages in the nursing process that
uses the concept of comfort.”® Nurses deliver professional care by
effecting interventions to improve the comfort levels, encouraging
the patients, and supporting their respective coping methods.””
Kolcaba et al.® addressed the concept of comfort using three forms
(relief, ease, and transcendence) and four dimensions (physical,
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psychospiritual, environmental, and sociocultural).””*° Previous stu-
dies have reported that comfortable patients, as opposed to dis-
tressed ones, can express themselves and cope with disease-induced
stress in a better manner, thereby accelerating the recovery process
and facilitating rehabilitation, or experiencing a peaceful death in
case of the patients under palliative care.” Individuals who are more
comfortable will exhibit behaviors aimed at improving the health.*®

Complementary medicine focuses on ensuring holistic mental,
physical, and spiritual health and well-being.'* Recent times have
witnessed rapid advancements in the field of disease management.
Owing to these developments, the interest in complementary and
integrative medicine has increased, on account of a variety of
reasons, such as having more control over treatment and taking
responsibility in the treatment process.® Body-mind therapies, a
type of complementary and integrative medicine that was the focus
of the current study, are effective in aiding the patients to cope
with pain by altering the sensory factors.'! Previous studies on the
aforementioned subject have revealed the effects of these methods
on the process of coping with pain. In this regard, studies on the
effects of relaxation, music, and their combination in reducing
postoperative pain have reported that the application of a combi-
nation of these methods resulted in reduced pain.®** NLP enables
an individual to change the neural programming pertaining to any
situation or emotional perception (addictions, phobias, pain)
through various techniques.’>*® In this aspect, NLP is similar to
body-mind therapies.

The methods used in NLP, which is a cognitive technique, support
the protection of personal integrity by coordinating the organization of
thought, language, and behavior."® It is a concept that describes the
techniques that can be used to achieve the desired behavioral change in
a fast and effective manner and the application process that explains the
methods of using these techniques. NLP techniques include framing and
reframing, anchoring, creating new behavior, breaking apart, finding si-
milarities, the linguistic structure of belief, revising values, belief control,
faith chaining, and breaking negative anchors.’***

Imagery is the process of coding, storing, and expressing in-
formation in the human brain.***> Guided imagery (Gl) is the mental
experience of the physical healing process and is defined as a cognitive
process that stimulates and uses information. This is achieved through
five basic senses: touch, motion, hearing, smell, and taste.**¢ Imagery
allows patients to imagine themselves in a place where they feel re-
laxed, happy, peaceful, and safe; thus, distance themselves from the
thoughts of day-to-day life.!* The impact of dreaming on health was
highlighted by Dr. Martin Rossman. Among the previous studies that
assessed the effects of Gl, five out of eight studies reported that Gl
was effective in reducing pain.'”

Body-mind therapies are increasingly being used in the field
of nursing and are effective in fighting against pain by altering
sensory factors.® In this manner, NLP and Gl bring about changes
in the individual.>*%*° During an NLP intervention, the patient's
medical history is elicited, and the words, body language, and
glances used to describe the problematic events are analyzed,
and the harmony among these factors is assessed, to comprehend

the individual's feelings regarding the event and the actual
effect of the events on the individual. Subsequently, the negative
emotions are replaced with positive ones by utilizing the
individual's submodalities and using a variety of techniques.’?*3
Several previous studies have used Gl for postoperative

1819 whereas NLP was employed in only one previous

analgesia,
study.?® Patients who undergo open-heart surgery experience in-
tense pain that causes discomfort.! The present study aimed to
evaluate the effects of NLP and GI on postoperative pain and com-
fort after open-heart surgery, thereby contributing to the discipline
of nursing science, which aims to strengthen individual independence

and improve community health.

1.1 | Research questions

Does the application of NLP after open-heart surgery affect the
patients' pain?

Does the application of NLP after open-heart surgery affect the
patients' comfort level?

Does Gl practice after open-heart surgery affect the pa-
tients' pain?

Does Gl practice after open-heart surgery affect the patients'

comfort level?

2 | METHODS

2.1 | Research design

This was a prospective, randomized, single-blind clinical study. The
present study was performed in a prospective, randomized, and
controlled manner using the single-blind clinical trial model. The
current research involved three groups of subjects, namely, the NLP,
Gl, and control groups.

2.2 | Participants

The current study involved the patients who were admitted to the
cardiovascular surgery clinic of the Kahramanmaras Necip Fazil City
Hospital and underwent open-heart surgery. During the time period
from February 2017 to May 2018, a total of 220 patients underwent
open-heart surgery.

The present research computed the sample size using the
“G-power 3.1.9.2. software” (a=.05, 1-=.80), and the minimum,
required sample size was determined to be 132 subjects.’’ The
patients were randomly assigned to three groups using the simple
random sampling method, one of the probabilistic sampling methods,
by means of the listing method and a table of random numbers. The
present study included three groups, namely, the NLP, Gl, control
groups. Each group included 44 patients who satisfied the inclusion
criteria.
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Population (n=220)

» 3. Those stayed in intensive care unit for a long time:35

5. Those discharged before the study was completed:12

Excluded

1. Those refused to participate in the study: 8
2. Those re-admitted to intensive care unit: 13

4.Those with communication problem: 30

A

Randomization (n=132)

Those included in the sample (n=132)

NLP Group (n=44)

Gl Group (n=44)

Control Group (n=44)

[

Follow-up

v

Missing (n=0)

Missing (n=0)

Missing (n=0)

FIGURE 1

The present study included the patients who were capable of
verbal communication in Turkish, did not have any communication
problems, psychiatric disorders, vision or hearing impairment, or
prior history of NLP or Gl interventions, and did not suffer from any
painful health conditions or underlying health conditions that cause
discomfort, except for surgery. The current study excluded the pa-
tients who wanted to withdraw from the research at any stage,
stayed in the intensive care unit for a duration of more than 2 days,
or displayed a deterioration in the general health condition, due to

any reason, after the commencement of the study (Figure 1).

2.3 | Data collection tools

In the current study, data were collected using the Patient Demo-
graphics Form, Visual Analog Scale, and the General Comfort
Questionnaire.

CONSORT diagram. Gl, guided imagery; NLP, neuro-linguistic programming

2.3.1 | Patient demographics form

The form comprised questions regarding the patients' age, sex,
marital status, level of education, income level, disease, and analgesic
usage. This form was developed by the authors after the review of

relevant literature 241720

2.3.2 | Visual Analog Scale (VAS)

The scale is comprised of a straight horizontal line with equal in-
tervals and a fixed length of 10 cm, orientated from the left (no pain)
to the right (unbearable pain), and employs facial expressions to
evaluate the intensity of pain.?? The validity and reliability of the
scale was evaluated and reported by Cline in 1992, whereas the
validity and reliability of the Turkish version was evaluated and re-
ported by Aslan.?®
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2.3.3 | General Comfort Questionnaire (GCQ)

The questionnaire was developed by Kolcaba et al.® and the validity
and reliability of the Turkish version were evaluated and reported by
Kuguoglu and Karabacak.>* It was developed on the basis of a
taxonomic structure, which consisted of three levels and four di-
mensions constituting the theoretical elements of comfort. The
questionnaire is used to ascertain the patients' needs and to evaluate
whether the expected increase in comfort levels can be achieved
through nursing interventions. This is a 48-item, four-point, Likert-
type scale comprising both positive and negative items. Accordingly,
a high score (four) indicates a high comfort level. The scores
corresponding to the negative items are summed with those corre-
sponding to the positive items by means of reverse coding. The
highest and lowest total scores on the scale are 192 and 48,
respectively. The total score obtained is divided by the number of
items on the scale. Subsequently, the mean score is calculated and
the resultant scores fall within the range of one to four, where the
score of one implies a low level of comfort, and the score of four
indicates a high level of comfort. In previous literature, Cronbach's «
coefficient pertaining to the original scale was reported to be .88,

whereas in the current study, the coefficient was observed to be .69.

2.4 | Data collection

In the present study, the patients' personal information was obtained
using the Patient Demographics Form, VAS was used to evaluate the
pain levels, and GCQ was used to assess the comfort levels. The data
were collected during the time period from September 2017 to May
2018. The duration of each session of data collection was approximately
25-30 min per patient. The face-to-face interview technique, performed
by the researcher, was used for data collection. Subsequent to the
transfer of the patients from the intensive care unit to the clinic, their
clinical compliance was obtained and the most appropriate time (the time
apart from the visit, treatment, and sleep hours) to perform the inter-
ventions, that is, between 14:00 p.m. and 17:00 p.m. on the second
postoperative day, was selected by the researcher. Only the patient was
allowed to stay in the room during the interventions. The present study

employed the new behavior generation technique of NLP (Figure 1).

2.5 | Data evaluation

The Shapiro-Wilk test was used to test the normality of data. One-way
analysis of variance (ANOVA) was used to compare the numerical data
pertaining to more than two independent groups with regard to the
normally distributed variables. The Kruskal-Wallis test and Dunn's
multiple comparison test were used to analyze the variables with non-
normal distribution. Among the post hoc multiple comparison tests, the
LSD (least significant difference) test was used to compare the groups.
Regarding the analysis of the data pertaining to the variables with non-
normal distribution, the data obtained at two different times were

compared using the Wilcoxon test, whereas Freidman and Dunn's mul-
tiple comparison tests were used to compare the data obtained through
multiple sessions (more than two). Cronbach's a coefficients were cal-
culated, to assess the validity and reliability of the scales. Data were
evaluated using descriptive statistics including mean + standard deviation
with reference to the numerical variables, and frequencies and percen-
tages with reference to the categorical variables. The SPSS Windows
version 24.0 software was used to conduct the analyses, and p < .05 was

considered to be statistically significant.

2.6 | Ethical considerations

Written permissions were obtained from the secretary-general of
the Kahramanmaras Public Hospitals Association (number: 24/07/17
55590723-000-1280) and the inénli University Scientific Research
and Publication Ethics Committee (number: 2017714-4), to conduct
the study and collect data. Moreover, permission to use the General
Comfort Questionnaire was obtained from Mrs. Karabacak via email.
Verbal and written informed consents were obtained from all the
participants before the intervention. The results of the present study

were shared with the cardiovascular surgeons and clinical nurses.

3 | RESULTS

3.1 | Sociodemographic and individual
characteristics of the patients

Table 1 shows the distribution of the patients on the basis of their
descriptive characteristics. The mean age of the patients in the in the
NLP, GI, and control groups were 6227 +9.85, 61.52+9.99, and
62.29 + 10.22 years, respectively. Among the patients in the NLP group,
93.2% underwent coronary artery bypass graft (CABG) surgery, 55.4%
were males, 93.2% were married, 43.2% were illiterate, 61.4% had a
monthly income lower than their expenditures, 54.5% had undergone
prior surgical procedures, and 72.7% used analgesics as a method of
coping with pain. Among the patients in the Gl group, 100% underwent
CABG surgery, 52.3% were males, 81.8% were married, 47.7% were
illiterate, 68.2% had a monthly income lower than their expenditures,
59.41% had undergone prior surgical procedures, and 63.6% used an-
algesics as a method of coping with pain. Among the patients in the
control group, 93.2% underwent CABG surgery, 52.3% were males,
95.5% were married, 54.5% were illiterate, 52.3% had a monthly income
lower than their expenditures, 54.4% had undergone prior surgical pro-
cedures, and 72.7% used analgesics as a method of coping with pain
(Table 1).

3.2 | VAS scores pertaining to the patients

The present study evaluated the postoperative pain levels using
the VAS, and the results are shown in Table 2. There was no



DOGAN AND SARITAS

TABLE 1 Descriptive characteristics of patients

Control variable NLP Group (n =44)

Gl Group (n=44)

JOURNAL OF 5
CARDIAC SURGERY mAd LEY—L

Control Group (n =44) Test and significance

F=0.080
Age 62.27 £9.85 61.52+9.99 62.29 £ 10.22 p=.923
] % 5 % ] %
Type of surgery
CABG? 41 93.2 44 100 42 95.5 =342
MVR" 2 4.5. 0 0.0 1 2.3 p=.809
AVR® 1 2.3 0 0.0 1 2.3
Gender
Female 20 455 21 47.7 23 52.3 1’ =042
Male 24 54.5 23 523 21 47.7 p=.809
Marital status
Married 41 93.2 36 818 35 79.5 =311
Single 3 6.8 8 18.2 9 20.5 p=.540
Education level
Illiterate 19 43.2 21 47.7 24 54.5 X =379
Literate 14 318 13 29.5 9 20.5 p=.704
Primary education 9 20.5 7 15.9 6 13.6
High school and above 2 4.5 3 6.8 5 11.4
Income level
Revenues equal to expenditures 16 36.4 11 25.0 21 47.7 x>=755
Revenues lower than expenditures 27 61.4 30 68.2 23 52.3 p=.110
Revenues higher than expenditures 1 2.3 3 6.8 0 0
Previous surgery
Yes 24 54.5 18 40.9 20 45.5 ¥ =170
No 20 45.5 26 59.1 24 54.5 p=.427
Pain Management Method
Nothing 6 13.6 12 27.3 11 25.0 =615
Massage 1 2.3 1 2.3 0 0.0 p=.406
Analgesic 32 727 28 63.6 32 727
Other 5 11.4 3 6.8 1 2.3

?Coronary artery bypass graft.
PMitral valve replacement.
“Atrial valve replacement.

statistically significant difference among the groups with regard
to the mean pre-test VAS scores (p >.05). However, the current
study observed statistically significant differences among the
groups with regard to the mean VAS scores obtained immediately
after the intervention (p <.05). Further analysis by means of
Dunn's multiple comparison test implied that the difference was
attributable to the NLP group, in view of the fact that the NLP

group had a significantly lower mean VAS score, compared to the
Gl and control groups.

The current study observed statistically significant differences
among the groups with regard to the mean VAS scores obtained 72 h
after the intervention (p <.05). Further analysis by means of Dunn's
multiple comparison test implied that the difference was attributable

to the NLP group, on account of the fact that the NLP group had a
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NLP Group GI Group
Visual Analog Scale

Before intervention 6.61+228 6.64+184 648+2.19

Just after intervention 3.16+248 4.36+207 534+219

3 days after intervention 155+1.78 245+178 3.3+1.89

Test and significance X =7607" =70.61" 4*=59.92°

p =.001* p =.001" p =.001"
General Comfort Questionnaire
Before intervention 3.28+0.72 326+0.84 3.28+0.72
3 days after intervention 342+0.58 355+045 341+0.49
Test and significance Z=-461° Z=-578 Z=-527°
p =.001" p =.001" p =.001"

Abbreviations: Gl, guided imagery; NLP, neuro-linguistic programming.
*Kruskal-Wallis test.

PFreidman test.

“‘Willcoxon test.

*Test significance p <.005.

significantly lower mean VAS score, compared to the Gl and control

groups.

3.3 | GCQ scores pertaining to the patients

The present study used the GCQ to evaluate the patients' comfort
levels. The results are shown in Table 2. There was no statistically
significant difference among the groups with regard to the mean pre-
test GCQ scores (p>.05). However, the current study observed
statistically significant differences among the groups with regard to
the mean GCQ scores obtained 72 h after the intervention (p <.05).
Further analysis using Dunn's multiple comparison test implied that
the difference was attributable to the Gl group, as the Gl group had a
significantly higher mean GCQ score, compared to the NLP and
control groups.

Advanced-level analysis of the VAS scores obtained immediately
after the intervention revealed significant differences between the
NLP and Gl groups (p=.013), between the NLP and the control
groups (p=.001), and between the Gl and the control groups
(p=.044). The current study observed significant differences be-
tween the NLP and Gl groups (p=.021), between the NLP and
control groups (p=.001), and between the Gl and control groups

Control Group

TABLE 2 Comparison of patients'
postoperative pre- and posttest pain mean
and General Comfort Questionnaire
scores

Test and
significance

Kw =0.39°
p=.822

Kw =17.49°
p =.001"
Kw = 19.44°
p =.001"

Kw =0.44°
p=.80"

Kw =12.70"
p =.002*

(p=.032) with regard to the VAS scores obtained 72 h after the
intervention. Moreover, the current study observed significant dif-
ferences between the NLP and Gl groups (p =.002) and between the
Gl and control groups (p =.001) with regard to the GCQ scores ob-
tained 72 h after the intervention.

4 | DISCUSSION
The current study examined the effects of NLP and Gl interventions
on postoperative pain and comfort levels. Kukulski et al.?® reported
that the postoperative comfort and absence of pain were important
factors associated with the attainment of an appropriate level of
postoperative rehabilitation. Failure to provide adequate pain relief
after cardiac surgery results in limited movements. Consequently,
the patients might avoid breathing and coughing exercises. Thus, the
risk of developing postoperative complications increases, and the
perceived postoperative patient comfort decreases. Nurses are re-
sponsible for identifying and applying the most appropriate non-
pharmacological method of intervention in the patients.”®

The present study observed that the NLP and Gl interventions
reduced the postoperative pain perceived by the patients. Further
analysis revealed that the NLP group experienced less pain,
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compared to the Gl and control groups (p <.005) (Table 2). Similarly,
Bowers?® reported that NLP was effective in the reduction of acute
pain in chiropractic patients. Zaharia et al.?” reported that NLP was
effective in the treatment of ophidiophobia, claustrophobia, social
phobia, posttraumatic stress disorder, anxiety, depression, insomnia,
and pollen allergy. Furthermore, several studies pertaining to dif-
ferent fields support the results of the current study.?”-?¢

In his paper on beliefs, values, and the vacuum of choice, Jemmer
stated that pure experience has no meaning.?’ Modeling analyzes
people who have managed to cope with emotional confusion. Re-
framing is implemented, to aid individuals to cope with emotional
confusion successfully. NLP may be used to modify human re-
presentation systems and sub-modifications. Individuals who manage
to modify their representation systems and sub-modifications can
replace their old and useless restrictive behaviors with new and
empowering ones.*>*>?? The current study used a new behavioral
technique developed by Bandler and Grinder (2014) and observed
that the NLP group experienced less pain, compared to the other
groups, owing to the NLP-induced changes regarding the perception
of postoperative pain and comfort through the auditory, visual, and
kinesthetic sensations (Table 2) (p <.005).

Coronary artery diseases are the leading cause of mortality
worldwide. Surgical procedures performed for the management of
coronary artery diseases are important for the patient in terms of
the quality and prolongation of life.? Hence, cardiac surgery causes
physiological, emotional, and cognitive reactions in patients.> Post-
operative NLP interventions enable self-sufficient individuals to
complete the postoperative process successfully by removing the
useless thoughts from their minds. These interventions make the
patients believe in achieving a goal by motivating them to exhibit
relevant behaviors.'?*>° Sturt et al.** performed a systematic re-
view on the impact of NLP on health outcomes and found little
evidence regarding the positive effects of NLP interventions on
health-related outcomes. The aforementioned authors reported that
this conclusion was the result of the limited quantity and quality of
the research on NLP, rather than the robust evidence of no effect.*

Although the present study observed that the Gl intervention
was effective in reducing postoperative pain, the effects were not
tantamount to that of NLP (p<.005) (Table 2). Several previous
studies support the aforementioned results.’”?%*°*> The results
confirmed our hypothesis, which is stated as follows: “Gl intervention
after open-heart surgery reduces postoperative pain.” However, lit-
erature also includes studies that contradict the results of the pre-
sent study.?¢%”

Previous studies have stated that nursing care is based on the
patients' comfort, strengthening their bodies, and accelerating the
recovery process.” ?® Patients with poor comfort are weak; hence,
they require strengthening, to heal.*°

The present study did not observe any statistically significant
difference between the groups with regard to the pre-test comfort
levels (p>.05) (Table 2). However, the difference between the
comfort levels measured 72 h after the intervention was observed to
be statistically significant (p <.05) (Table 2). Further analysis with
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Dunn's multiple comparison test indicated that the difference was
attributable to the Gl group, as the Gl group had a significantly
higher mean GCQ score, compared to the NLP and control groups.
In Gl interventions, the patients are asked to relax, close their eyes,
and imagine themselves in a place they like and are happy, to give up
their problems, to feel rested, painless, and stronger, and thus, to
have the power to do everything they want to achieve.’* *® The
current study observed that the Gl intervention, which supported
independent decision-making regarding their lives, increased the
patients' general comfort level. Previous literature includes several
studies on Gl, which is one of the disciplines in complementary
medicine, with positive results that support the results of the current
study.'?21735%841 This result confirmed our hypothesis, which is
stated as follows: “Gl intervention after open-heart surgery increases
postoperative comfort.” Anxiety and pain, which are the physical and

210 are the most

psychospiritual dimensions of the comfort theory,
frequent constituents of scenarios wherein Gl interventions are ap-
plied, yielding positive, statistically significant results supporting the
use of Gl in medicine.**

Oxman et al. (1995) reported that in older cardiac surgery pa-
tients, the lack of participation in social groups and the absence of
strength and comfort from religion increased the probability of
mortality within the 6-month after surgery by over threefold each,
even after controlling for the history of previous surgery, presurgical
functional impairment, and age.*? In the current study, the rationale
behind the phenomenon of improved comfort levels in the patients
who received the Gl intervention may be attributed to the fact that
the intervention allowed them to have a sense of control over their
own life, which could also be employed in their future. In fact, this is

the mainstay of complementary medicine.>*%%4

4.1 | Limitations

As the present study involved patients who underwent cardiac sur-
gery, the results can be generalized only in regard to this particular
group of patients. The data were collected from the patients who
underwent cardiac surgical procedures at a hospital affiliated with
the Turkish Ministry of Health. Furthermore, in the current study,
Cronbach's « value pertaining to the GCQ was observed to be .69.
Accordingly, it is recommended that the validity and reliability of the
GCQ with reference to the Turkish population should be evaluated
by means of further studies using larger samples. Hence, the results

of the current study have limited generalizability.

5 | CONCLUSIONS

Both the NLP and Gl interventions were effective in reducing post-
operative pain and increasing comfort levels after open-heart sur-
gery. However, NLP was more effective in reducing postoperative
pain, whereas Gl yielded better results in relation to the improve-
ment in postoperative comfort levels. Hence, healthcare providers
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can easily apply both NLP and Gl in postoperative patient care.
These interventions do not require any equipment and are easy to
apply. They evoke feelings of relaxation in patients, thereby facil-
itating patient participation. They are mind-body interventions that
positively affect the standard care outcomes and support positive
holistic care. However, the long-term outcomes of these techniques
should be evaluated through further studies involving different areas
of health care. NLP or Gl were applied to the patients in the ex-
perimental groups without interfering with the prescribed treatment
protocols and routine nursing care by following the clinical routines.
Complementary therapies should not be considered as an alternative
to pharmacological treatment, but should be used as supplements in

combination with the pharmacological methods of treatment.
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