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ABSTRACT

Pain is an unpleasant feeling and it is called as the fifth vital sign. Fistula cannulation in hemodialysis patientsis a
very stressful and painful process. Nurses can help to relieve pain with the use of non-pharmacological pain
management therapies, independently. This study was conducted aimed to compare and determine the effects of
Valsalva maneuver and ice massage at Hoku point on pain intensity during cannulation of arteriovenous fistula in
patients undergoing hemodialysis. This study was conducted on 70 hemodialysis patients who were selected by
convenience sampling in two Amin Medical Center and Hazrat-e Zahra-e Marziye Hospital in Isfahan and were
placed in two groups of Valsalva maneuver and ice massage. Data collecting was performed using an interview
guestionnaire developed by the researcher, Abbey pain scale and numerical pain rating. Data analysis was done
using the descriptive and analytic tests in SPSS software version 20. Mann-Whitney results showed that there was
no significant difference in objective pain rate between two groups after intervention (P=0.73). Also this test showed
that after intervention, objective pain rate in Valsalva maneuver group is significantly less than ice massage group
(p=0.04). Valsalva maneuver method compared to ice massage method reduces the objective pain due to
cannulation of arteriovenous fistula in patients undergoing hemodialysis, more efficiently.
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INTRODUCTION

Pain is an unpleasant feeling and an emotional reequee which is associated with the actual or pétissue
damage and physiological and psychological respandghe most common cause of visiting the health centers
[1]. In this regard, the American Pain Society hade the phrase "pain: the fifth vital sign" commimnemphasize
on the importance of pain and increase the awasavfdsealth care professionals about its contrpl [2

Millions of people around the world suffer from pawithout adequate treatment every year [3]. Onéhefpain
reasons is diagnostic-therapeutic procedures [fiefts often know the pain resulted from the pdoce worse
than the status which needs the procedure. If isaiot prevented and treated, patients experieeeeral harmful
effects and its levels increases by consecutivegohares [4].

One of the most common invasive procedures in kalsgs inserting the intravenous catheters [Sjsfnocess is
painful and stressful [6]. Fear of injection by dkss affects on at least 10% of the population ianskvere cases
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may leads to avoidance of medical care [7]. Henlgsig patients frequently exposed to the pain tedufrom
inserting big needles to their fistula for aboub3lbnes and must continue it in their lifetime atiba successful
kidney transplant [8].

Nayak-Rao (2010) indicates that pain is associatiéll decrease in quality of life indicators incladiincreased
disease, depression and decreased life satisfd&fioAsgari et al (2012) quote Taginejad and Tasinyaand say:
the important point to take care of these patientisat they need to be supported for these coatpies [10].

KhaliliShomia (2011) quote Kim et al and believésittthe standard method for skin anesthesia imvatrous
injections is included injection into the skin sagé and subcutaneous layers, by Lidocaine andcBiile using a
thin needle and with respect to the injection adsthetic material is painful, a risk of injuriesusad by needle will
cause discomfort, fear and anxiety, so using Vieinipuncture does not make sense [11]. Also, lichecenakes skin
tighter and putting the needles harder. Injectiblocal anesthetics usually does not use becausaswiconstriction,
pain and infection which often occur [12].

Non-pharmacological interventions like cutaneousmgation have been defined in order to reducesyrmaptoms
such as pain, spasms or muscle inflammation [3fa@ous stimulation are classified as cold therbpgt therapy,
physical therapy, treatment with rest and limitedvement, acupuncture, water therapy, TENS, massadé¢ouch
therapy [13]. Hoku point is one of the acupresqoimts related to Meridian of large intestine. Th@nt is located
on the back of the hand, between the thumb andcifidger and is used to relive the pain [3].

Cold therapy as one of the cutaneous stimulatiothoas is a simple and cheap method that has anriamtglace
among non-pharmaceutical treatments for pain cbfit®. Cold therapy is a simple and effective mtntion
before the venous cannulation to relieve pain @ipnencture (14]. Also, ice massage on Hoku poirdreases the
pain due to the needle insertion to arterial-verfatsla in hemodialysis patients [3, 15].

Valsalva maneuver is one of the non-pharmacologicathods that can be used to reduce pain[6]. Walsal
maneuver have no need to any equipment, it is eatarn for patients and reduces the pain intgrhie to the
peripheral venous cannulation as well as it in@safe success of venous cannulation[7]. Valsalaaeuver
reduces the pain due to the skin puncture in spimettion [16]. This maneuver causes distractitwerefore this
method is used to relieve the pain of venipuncit@hildren [17].

With respect to the patients' rights and needs a$lbv's pyramid, relieving pain is one of the bdsiman rights.
Therefore, pain assessment and management arele@tsias the nursing priority and one of the ingrdraspects
of clinical nursing [18]. So, the need to find thew agents with maximum effect and minimal side&# which are
accepted by all patients, is felt.

Given that the majority of studies have emphastpedontrol pain during insertion of vascular needle patients
undergoing hemodialysis and pain relief should dresimlered as a part of their treatments [19]. Alsoious studies
have shown the usefulness of ice massage at Holu po relief the pain due to the arteriovenougulis

cannulation in hemodialysis patients and Valsahaeneuver is introduced as a pain reducing methogeimous

cannulation and due to the effect of this maneuvgrain reduction resulted from arteriovenous festtannulation
in patients undergoing hemodialysis is not studiet] therefore this research was conducted aimedntare the
effects of two methods of ice massage at Hoku pamt Valsalva maneuver on the pain intensity witfigtula

cannulation in the patients undergoing hemodialy$lse research findings can lead to identify thieafand

compare two different treatment methods to relieveaeduce the pain due to inserting the vasculadies to

arteriovenous fistula cannulation in hemodialysigignts and if they are effective, this researcldifigs can be
applied by clinical nurses in care and relief tldnpof arteriovenous fistula cannulation in hembdis sections as
well as teaching these methods to the patients.

MATERIALSAND METHODS
This research is a quasi-experimental study froencdlinical trial. The target population of this dyincluded all
patients over 18 years, undergoing hemodialys&nmin Medical Center and Hazrat-e Zahra-e Marziyespital in
Isfahan. Sampling method in this study was simplenyenience) sampling which 70 samples were selduye
visiting the researchers in research environmedtthan divided accidentally into two groups of massage and
Valsalva maneuver.

In order to achieve to the goal of this researsted tools are used to collect data which are dealu
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Tool 1: interview questionnaire including persoimdbrmation, medical information and the informaticelated to
arteriovenous fistula. This research-made quesdivans prepared to evaluate the socio-demogragiicmedical
information of patients and includes three parts:

Part one: the personal information including thiorimation related to age, sex, occupation, edusdgwoel and
marital status.

Part two: medical information including the infortima about ESRD cause, term of dialysis, the preserf chronic
diseases, vital signs (pulse and blood pressugslts of renal function test (BUN and Cr), dry g¥eiof patient,
and transplant history.

Part three: related information to arteriovenostufa including the information about the time léngf fistula and
the problems related to arteriovenous fistula iditlg inflammation, warmth, redness, pain, hematoraad
hemorrhage and others.

Tool 2: Abbey pain scale: this scale was prepasedlibey et al and is used to evaluate the objedigleavior of

pain [3] includes 6 items of vocalization, faciatpeessions, changes in body language, behaviorahgsh

physiological and physical changes. Pain is cleskidis multiple parts (4-points) in this scale [2Bhch option is
four-points Likert boxes that is classified the etjve behavior of pain as several sub titles. \ipaBon option

includes groan, shouting and crying, facial exgogssption includes nervousness, scowled and feigdd face, and
change in body language option includes anxietyingp taking a part of the body and pulling. Belwagl change
option includes confusion, refuse to eat and chamgesual patterns. Physiological change optiotuthes changes
in temperature, pulse and blood pressure withinrthienal range, sweat, warmth or paleness. Physitahges
includes skin puncture, pressure areas, arthcitisiractor and the previous injuries. The scoresach option has
been arranged from 0 to 3 which 0, 1, 2 and 3 smmteno pain, mild pain, moderate pain and seveims, p
respectively. All scores are added as a higheresogpresents the total score of pain intensityalTstore: 0-2

represents no pain, 3-7 represents low or mild, b3 indicates moderate pain, 14 and higher aidg severe
pain [3].

Tool 3: pain numerical rating scale 0-10: this sdal provided by Mc Caffery and Beebe to evaluaéatal pain.
This scale consists of a 10 cm line which is nuratddrom 0 to 10 (3). Where 0 represents no painlénshows the
most severe pain. Ranking scores as 1-3, 4-6 dlrépresent mild, moderate and severe pains,ceésply [6].
Content validity method was used to determine thensific validity of interview questionnaire, ifis study. So
that the above questionnaire was examined by 5 membf the faculty of Islamic Azad University Iefm,
(Khorasgan) Branch in terms of content and appeearaalidities and was approved after revisions. iftherview
guestionnaire has the essential reliability dudetmographic recording. Medical information was reed based on
patient records and the information related toremtenous fistula based on observation and hasreqeired
reliability.

Regarding the validity of Abbey pain questionnaiteshould be stated that the mentioned questioenais

examined and approved by 5 faculty members of ligsl#nad University Isfahan, (Khorasgan) Branch. Tifternal

consistency of the questionnaire is obtained 0usfAg alpha Cronbach method and test-retest metfasdused to
calculate the reliability of the tool that Pearsmmmrelation coefficient is calculated as 0.843 @ndas determined
0.87 for this tool in Fareed et al study (2014).

The scientific validity and reliability of numericeating scale of the pain were considered as (i Egveral studies.
Asgari et al (2013) indicate that the results ofjgiart and Williamson study regarding this tool skdhat this tool
has appropriate validity and reliability and aclpalan be used in treatment. In Fareed et al s{@iy4), the
Pearson correlation coefficient for pain numerieding scale of 0-10 is determined 0.94.

In this study, the following inclusion criteria veeconsidered: 1- patients in this study are treaiédhemodialysis.
2- Dialysis is performed through AVF. 3-patientsided to participate in the study. 4-they shouldbluker than 18
years. 5-they should be fully conscious and hawe dhility to respond the questions. 6- Verbal aiglal

communication can be achieved. 7- without feeliegese pain in the area of the body before inserieedles into
the fistula. 8- No history of drug use. 9- Analgssor sedatives were not used within 6 hours bdieraodialysis
[10]. 10- AVF cannulation is possible over a tirhé- Without the history of diseases such as Alzlkeejrdementia,
peripheral vascular disease, neuropathy disorders td diabetes. 12-without the history of heartedses,
glaucoma, increased pressure in the brain and trep@s surgery [7]. 13- without inflammation andmdaye,

redness, pain and bruising in the skin where ndedieserted into the fistula. 14-not to mentioa Hensitivity of ice
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massage. 15-be able to perform the Valsalva maneana keep the column of mercury up to 20 mmHg2or
seconds [6].

Exclusion criteria in this study were determined t@gearchers: 1- Unwillingness of patients to curdi to

participate in the study, 2- Death or not to camtitreatment in the second session, 3- Lack ofgsrepnipuncture
with an attempt at the second session of treatrdefigking a tranquilizer before the start of theoswl session of
hemodialysis, 5-Inability to correctly perform thialsalva maneuver

In the procedure, after obtaining the necessarynperfrom the Islamic Azad University Isfahan, (Khegan)
Branch and Isfahan University of Medical Scienced abtaining a code of ethics to number 293335rdination
with the authorities was done and after selectimgsgamples and getting the informed consent framttpatients
were evaluated at two consecutive sessions ofgiglin the first session without intervention, hihutes before
AVF cannulation and 5 minutes after it, patientslsp and blood pressure were checked and recorgetieb
researcher. Before fistula cannulation, evaluatibsubjective pain caused by inserting needle ¢ofigtula based
on pain numerical rating scale was taught by tlsearcher to patients. Then, arterial cannulatiah tiie needle
gage 16 was performed by nurse at least from artistof 5 cm of fistula at an angle of 30 to 45rdeg while the
bevel edge of needle was high [10].In the secorskise or intervention in ice massage group and rbefo
intervention, the procedure was explained to eaafept and after checking of the pulse and blocesgure, 10
minutes before cannulation and within it, the dis&@ between the thumb and index finger (Hoku pawftjhe
opposite patient's hand of the hand with fistula weassaged by the researcher circularly with amadkein 1.5-2
cm diameter in a plastic gloves which was placetthiwia single-layer cotton cloth. So that, the maxin time of
massage in each turn was one minute and then neagsegstopped for 10 seconds [21]. This interversted for
the whole 12 minutes. Immediately after arteriairadation, patients were asked to indicate thelijestive pain
score based on the related scale. The objective goaire was recorded by researcher with obsertiagituation
and behavior of the patient during cannulation.iButes after cannulation, pulse and blood presseme checked
and recorded, again.

In Valsalva maneuver group, 10 minutes prior toncdation, patients' blood pressure and pulse wen#ralled and
recorded and the method were taught by researclesrch patient. Then, electrodes of heart mongad&vice were
attached to the patient in lying position and hehgithm and pulse rate of the patient were corgdblitluring
exercise. Then, the patients were requested to bitamthe hole of disposable syringe which was nednn one
side of plastic tube of sphygmomanometer and iteroside was connected to manometer of sphygmomateom
and bring the mercury column up to 20 mmHg and kethyere for 20 seconds. The tube had a small thaiemade
maneuver with closed epiglottis difficult and thogening epiglottis and doing correct at time of marer was
provided [22]. Arterial cannulation was performeg thhe nurse 20 seconds later [7]. The syringe wsesd (for
personal hygiene. Abbey pain questionnaire wasdfiby the researcher during cannulation and imntedgliafter
fixing needle, researcher asked patient to expghesscore of subjective pain due to the needlatinge 5 minutes
after cannulation, patient's pulse and blood pressere controlled and recorded by the researelgain.

Data analysis: all data were collected and entered SPSS version 20 and the analysis results determined
using independent t-test, paired t-test, Mann VyitWilcoxon test, Chi-square test and Fisher'stetest. P-value
was considered significant at lower than 0.05 imaalysis.

The following items were considered as the studhytditions: 1-individual differences in pain threkhin different
people that causes patients understand differegreds of pain. 2-Psychological status of patientind dialysis
sessions which can affects on patient's percepfipain.

Findings: according to the research results, thdicakand demographic statistics show that theaageage of the
studied units is 58.8+11.2 years old. The most grarof the studied units’' frequency by sex, me.6%),
occupation (housewives and unemployed): (52.9%mary education: (31.4%), married: (92.2%), the seaof
chronic renal failure (diabetes): (35.7%), termdidilysis (1-3 years): (48.6%), duration of fist(tk3 years):
(44.3%), no aneurysm fistula: (55.2%), no histofytransplantation: (88.6%), no chronic diseasepdtigs C):
(97.2%). Mean of dry weight: 66.4+11.06 kg, BUN819+35.1 mg/dl and creatinine: 8.2+2.04 mg/dl.

Table 1- score aver ages of objective pain and subjective pain before and after intervention

! Before intervention|  After intervention Paired tites
Group Variable
mean sd mean sd T P
Valsalva Objective pain score 2.9 0.7 2.4 0.7 4.07 P<0.001
Subjective pain scorg 5 1.6 4.1 1y 691 P<0.p01
lce massaqe Objective pain score| 3.2 1.1 2.8 1.1 462 P<0.p01
9 Subjective pain scorg 4.9 1.5 4.2 13 5[36 P<0.po1
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Table 1 shows that the averages of objective abgestive pain scores before intervention in Valaalmaneuver
group and ice massage group are 2.9+0.7 and 5a881.8.2+1.1 and 4.9+1.5 respectively and also aftervention
are 2.4+0.7 and 4.1+1.7 in Valsalva maneuver gremgh 2.8+1.1 and 4.2+1.3 in ice massage group. dPaitest 1
showed that the averages of objective and subgeqiain scores after intervention is decreased fiigntly

(P<0.001) compared to before intervention, in Bédlsalva maneuver and ice massage groups.

Table 2- objective pain intensity before and after intervention in the studied units

time Obijective pain rat Val;e(t)l.va maneuvoe/: group lllc(:a. massag;/oe group ZMannﬁA&h;est
Before intervention :\//I\/iiltgc;gtirf)ain 2141 581: 22 725; 0.52 0.59
After intervention \'\/A\/iiltdhg:tinpain 212 g‘é ﬁ 3%3?3 2.07 0.04
Wilcoxon test é Pig.gOl 0.3003

Results of table 2 shows that before interventtbe, most frequency percentages (68.6%) of Valsalaaeuver
group and (74.3%) of ice massage group had mileh f@m the studied units. After intervention, theosh
frequency percentages (71.4%) of Valsalva manegraip and (51.4%) of ice massage group were witpairt.
Mann-Whitney test showed that before interventitie, objective pain rate between two groups hadigrmificant
difference (P=0.59) but after intervention, thenpite in Valsalva maneuver group was significalutlyer than ice
massage group (p=0.04). Wilcoxon test showed th@ctive pain rate is decreased in both Valsalvaeuaer
group (P<0.001) and ice massage group (P=0.003).

Table 3- subjective pain intengty before and after intervention in the resear ch units

. . . Valsalva maneuver group  Ice massage group  Mannréhiest
time Subjective pain rat No. % No. % P
Before intervention Mild pain - 5 14.3 4 114
Moderate pain 25 71.4 26 74.3 0.82
Severe pain 5 14.3 5 14.3
After intervention Mild pain - 15 42.9 12 34.3
Moderate pain 16 45.7 21 60 0.73
Severe pain 4 114 2 5.7
Wilcoxon test P 0.001 0.001

Results of table 3 showed that before interventiba,most percentages of frequency of subjective gae to the
needle insertion in Valsalva maneuver group (71.4%@) in ice massage group (74.3%) have been refatdte
patients with moderate pain. After intervention amderms of the mental pain due to the needleriitsg the most
percentage of frequency in Valsalva maneuver g{d6p/%) and in ice massage group (60%) have bdatedeto
the patients with moderate pain. Mann-Whitney sésiwed that the pain intensity due to the needlertion had no
significant difference between two groups, befoméervention (P=0.82) and also after interventiorQ(3).
Wilcoxon test showed that the subjective pain isityndue to the needle insertion has decreasedfisantly in

both Valsalva maneuver group (p=0.001) and ice agesgroup (P=0.001).

DISCUSSION

The demographic (age and sex) and medical stati@iabetes) in patients is not a measure of heahil in all
patients, as these patients were selected baskdvimg the AVF. Yevzlin et al (2014) indicate thlhé success of
AVF in patients over 65 years, females and diabesidesser [2].

According to the results of this study in orderctimpare the severity of pain within the needlerise to AVF in
ice massage group before and after interventiosed®n table (1) the average scores related toljsetive and
subjective pains due to the needle insertion haen ldecreased (P<0.001). The results of Fareddsetdy (2014)
also showed that 55.8% of the studied samplestHeathoderate score of objective pain before ugiegcutaneous
stimulation (ice massage on the point) while afigng that, 67% and 65.4% of them had mild objecgigin during
the second session and were without objective ghaiing the third session, respectively. Also, thbjsctive pain
in their studied sample was moderate or severerdafsing ice massage at Hoku point while after qusae
massage, 46% of them had subjective pain duringdbend session and 51.9% were without pain dihedhird
session which is in consistent with the preserdae.

In Sabita et al study (2008), it is also found tiegt average of objective pain scores in the éirgt second days of
hemodialysis was reduced significantly in the tesup (P=0.001), so that it was decreased fronir3tBe first day
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of hemodialysis (without intervention) to 0.7 ireteecond day of hemodialysis (intervention) (P=D)0@lso, the
subjective pain scores were decreased from 24eiffitst day of hemodialysis (without interventidn)1-2.5 in the
second day of hemodialysis (intervention) whicmisonsistent with the result of the present study.

In order to compare the average of pain intensithiw the needle insertion to arteriovenous fistinavalsalva
maneuver before and after intervention, table Invshibhat the score averages of objective and suNxgepains were
decreased significantly in Valsalva maneuver gr@®@g0.001). On the other hand Valsalva maneuverbeas
effective in decrease of pain intensity due to rikedle insertion onto arteriovenous fistula whiglini consistent
with the results of VR et al study (2013) which veasducted aimed to evaluate the effect of Valsatemeuver on
pain intensity before cannulation of peripheralngein both 50-individuals control and interventigroups. The
results of the above mentioned study showed tleaaterage score of mental pain were 3.98+1.48 af¥ll 45 in
intervention (Valsalva maneuver) and control groupsspectively. The score average of subjectiven pai
intervention group was significantly less than cohgroup (P<0.01) which is in consistent with tlesults of the
present study.

In Soltani Mohammadi et al study (2011), the saarerages of subjective pain in Valsalva maneuveugmwas
significantly less than control and ball groups @®91) that which is in consistent with the resoltghe present
study. In Suren et al study (2013) aimed to evalaaid compare the effect of using Valsalva maneandreutectic
mixture of local anesthetics EMLA on pain intensdye to venipuncture on three C, V and E groupss wa
conducted. The average of pain intensity after memiture in group C was evaluated in the range-800 while
the averages of pain intensities in E and V groupse evaluated as 0-2.7 and 1-2.8, respectivelyast concluded
that Valsalva maneuver shows similar results withLB in terms of pain reduction within venipunctundich is in
consistent with results of the present study. Tioeee both methods of Valsalva maneuver and icesages had
been effective in reducing of objective and suldyecpains due to needle insertion to AVF of hembia patients.
The researcher worked hard to find other similadigts about the score average of objective paimgugalsalva
maneuver, but no research was found to confirngject these results.

Based on table 2 in terms of comparing the objectain intensity within needle insertion to AVF def
intervention in both Valsalva maneuver and ice mgsggroups, Mann-Whitney test results showed thpctive
pain intensity had no significant difference betwd®o groups (P=0.59). The objective pain rate @sdlva
maneuver group is significantly lower than ice naggsgroup, after intervention (P=0.04). Accordiadghe Vagus
nerve stimulation during the performance of Valaatwvaneuver, it can be said that its stimulatiorseala decrease
in anxiety and stress [24]. The objective pain tseed on Abbey pain scale in Valsalva maneuvebegrobably
less than ice massage group.

According to table 3 and in terms of comparing thental pain intensity within needle insertion to R\after

intervention in both Valsalva maneuver and ice mgssgroups, Mann-Whitney test results showed tb&ire

intervention, the subjective pain intensity duethe needle insertion had no significant differebedween two
groups (P=0.82). Also, there was not a significdifterence between two groups after interventiorQi73).

Wilcoxon test showed that the subjective pain isityrdue to the needle insertion has a significkarease in both
Valsalva maneuver group (P=0.001) and ice massaygp P=0.001).

CONCLUSION

As the result of this study, it can be said thahbéalsalva maneuver and ice massage at Hoku p@titods reduce
the intensity of objective and subjective paing tluthe needle insertion in patients undergoingdualysis as a
simple non-pharmaceutical and cost-effective methd Valsalva maneuver method reduces the obggain

due to the needle insertion to AVF in these pasiembre than ice massage method at Hoku point. Thissmethod
is recommended for pain management in hemodigbaients before AVF cannulation.
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