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ABSTRACT

Background & Objective: An arteriovenous fistula (AVF) is required in hemodialysis for better blood flow going into
the dialysis machine. Almost all of the patients feel pain and anxiety from needle insertion when undergoing every
session of hemodialysis. We conducted this study to determine the effect of the Valsalva maneuver on pain and
anxiety levels in patients during needle insertion in the arteriovenous fistula for hemodialysis.

Methodology: A quasi-experimental design was used in the study. This study was conducted on 120 patients
undergoing hemodialysis from September 19, 2024, to May 10, 2025, at the hemodialysis center at Imam Al-Hussein
Medical City and the hemodialysis unit of Imam Al-Hassan Al-Mujtaba Teaching Hospital in Kerbala, Iraq. The
G*Power calculator was used to determine the total number of participants.'® The sample of the study was obtained
using a non-probability purposive sampling technique. The patients in the study group were demonstrated the
method how to perform the Valsalva maneuver. The breath-holding typically lasted between 10 to 20 seconds during
the maneuver. The Visual Analog Scale (VAS) was used to measure pain and anxiety levels.

Results: A significant reduction in pain levels was noticed among hemodialysis patients who received the Valsalva
maneuver compared to the control group. The study group exhibited a more favorable pain profile, with 38%
reporting mild pain and 60% reporting moderate pain. In the study group, 60% of patients reported mild anxiety,
and 36% reported moderate anxiety with a mean anxiety score of 3.28 + 1.429.

Conclusion: The findings of this study confirm the significant impact of the Valsalva maneuver in reducing pain level
and anxiety among patients during needle insertion in AVF to undergo hemodialysis.

Abbreviations: AVF: arteriovenous fistula, BMI: Body Mass Index, CKD: Chronic kidney disease, NPS: Numeric Pain
Scale
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1. INTRODUCTION end-stage renal disease patients receiving kidney

replacement therapy, with 43.1% undergoing dialysis
The global prevalence of chronic kidney disease has  exclusively. Hemodialysis (HD) constitutes 89% of the

markedly risen over the last thirty years, with 77.5% of ~ therapeutic interventions for patients with end-stage
renal disease globally.! Patients with end-stage renal
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disease necessitate alternative kidney therapies,
including kidney transplantation, HD, or peritoneal
dialysis.? Dialysis functions as an artificial substitute for
compromised renal function. Dialysis may be utilized for
patients undergoing acute renal failure (temporary loss
of kidney function) or for reasonably stable individuals
with chronic kidney disease stage 5 (permanent kidney
failure).® The HD procedure required vascular access for
extended durations.* Vascular access is crucial for
effective HD, attainable by an arteriovenous graft, an
external arteriovenous shunt, a central venous catheter,
or an arteriovenous fistula. Among all vascular access
operations, fistulas show a superior survival rate and an
extended success rate.> The preferred method for safe
vascular access in patients receiving long-term HD is the
use of an arteriovenous fistula.® Unfortunately, over one-
fifth of HD patients consider the pain associated with
arteriovenous fistula punctures as unpleasant and
unacceptable, making it one of the most stressful issues.
Patients on continuous HD feel pain from arteriovenous
fistula punctures approximately 300 times a year since
the procedure, which requires big needles and must be
repeated three to four times per week, is necessary.”

Anxiety is a prevalent response to perceived dangers,
including general hazards to life, health, and bodily
integrity, among patients undergoing HD therapy with
an arteriovenous shunt. Numerous investigations
indicated that patients with chronic kidney disease
receiving HD predominantly faced anxiety stemming
from access issues, negative cognitions, and fears of
mortality.® Large needle exposure at the arteriovenous
fistula (AVF) site is a major cause of stress as it occurs
frequently.®

One of the simplest methods to learn and practice is the
Valsalva maneuver. This method is evidence-based,
safe, effective, patient-initiated, low-cost, and side-
effect-free. This is accomplished by forcefully exhaling
against a closed airway.!® The Valsalva maneuver
involves elevating intraoral and thoracic pressures to 30
to 40 mm Hg for a duration of 10 to 20 seconds,
performed while the patient is either seated or lying
down. The exhalation effort is subsequently terminated
abruptly. and the respiration restores.!' The Valsalva
maneuver is a simple technique that alleviates
venipuncture pain and discomfort without requiring
specialized equipment.® Investigation indicates that
stimulating the brain region associated with pain
processing can markedly impair the baroreceptor reflex's
regulation of heart rate and blood pressure by inhibiting
parasympathetic nervous system function and activating
sympathetic nervous system activity.'?

The primary objective of this study was to assess
whether Valsalva maneuver performed by the patient
during needle insertion in arteriovenous fistula among
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patients undergoing HD is effective in reducing the
intensity of the pain and the level of anxiety.

2. METHODOLOGY

The study was carried out on 120 patients undergoing
HD from December 14th, 2024, to February 10th, 2025.
The G*Power calculator was used to determine the total
number of participants.’® The sample of the study was
obtained using a non-probability purposive sampling
technique. Patients with arteriovenous fistula, patients
who don’t take painkillers and anti-anxiety medications,
and patients who have had a fistula for more than four
months. The samples were eliminated from patients with
double-lumen catheters and patients who had fistulas for
less than four months.

Patients were randomly divided into two groups using
the sealed envelope technique. Sixty patients performed
the maneuver, while the patients of the control group did
not perform it. In this research, all patients were given
written informed consent and an explanation of the
intervention’s method (how to perform the Valsalva
maneuver) as part of this interventional protocol. HD
patients' application of the Valsalva maneuver during
needle insertion through the consequence. To gather
information, employed socio-demographic and clinical
information questionnaires, including age, sex, marital
status, educational level, chronic diseases, period from
starting HD therapy, number of HD sessions per week,
height, and weight {Body Mass Index (BMI).

The second instrument was the Numeric Pain Scale
(NPS) to evaluate pain level during needle insertion in
HD patients. The total reliability for this tool was 0.934.
The patient was directed to select a number from a ten-
point scale representing pain intensity, categorized as no
pain (0), mild pain (1-3), moderate pain (4-6), severe
pain (7-9), and the most acute pain (10).1

The third instrument Visual Analog Scale for Anxiety
The instrument consists of a 10-cm horizontal line
labeled with “not at all anxious” on the left and “very
anxious” on the right. Patient was instructed to mark the
line below to indicate his or her current anxiety level.®
The total reliability for this tool was 0.934.

The selection of an analytical approach is contingent
upon the characteristics of the gathered data, with
guantitative research employing descriptive and
inferential statistics to examine numerical data.'> The
data were analyzed and interpreted utilizing the
Statistical Package for Social Sciences (SPSS), version
26.0. Cronbach's alpha (a), the Kolmogorov—Smirnov
test, and Levene's test in inferential statistics
demographic factors are described using the variance
and SD. For differential statistical tests, used the
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independent sample t-test, _ _ _ —
Spearman’s rank correlation Table 1: Comparative socio-demographic characteristics of the
patients in two groups
coefficient, and point biserial :
correlation Parameters Control Variance test
’ group
No analgesic medications were used (N = 60)
in patients undergoing HD. The ~
focus was primarily on the efficacy 8%21 N >20 0(0) 2(4) A=2.497
of the Valsalva maneuver itself as a 20 - 29 9 (18) 8 (16) P=.117
i L . Sig = NS
non pharma_cologlcal mtgrventlon_ to 30— 39 8 (16) 10 (20) ig
manage pain and anxiety during
needle insertion. 40-49 12 (24) 8 (16)
50 -59 11 (22) 10 (20)
3. RESULTS 60 — 69 7 (14) 6 (12)
Table 1 presents the descriptive 70-79 3 (6) 6 (12)
analysis  of  sociodemographic Total 50 (100) 50 (100)
characteristics of patients
undergoing HD. The findings reveal M+ SD 45.5+139 34.4+16.6
that the average age for patients was
. Mal 22 (44 N =3.57
455 + 139 vs. 34.4 + 16.6 years in Sex ae 33(69) (44) B 3.576
the study group compared to the Female 17 (34) 28 (56) P.' 062
control group. The variance test Total 50 (100) 50 (100) Sig = NS
shows no significant difference in
age group, indicating homogeneity = Level of Cant read / 4(8) 6 (12) N=.263
of groups (A =2.497, P =.117). The ~ €ducation  write P =.609
sex of patients reveals that males Primary 18 (36) 22 (44) Sig = NS
were dominant in the study group; 66 )
vs. 56%. The variance test shows no Intermediate 15 (30) 9(18)
significant difference between two Secondary 6 (12) 8 (16)
groups (A = 3.576, P = .062). .
Regarding level of education, the Diploma 5(10) 3(6)
highest percentage in the study group Bachelor 2(4) 2 (4)
0, 0,
(36%) _and c_ontrol group (44%) was Total 50 (100) 50 (100)
seen with primary school graduation.
The variance test shows no | Marital Unmarried 9 (18) 7 (14) A =.536
significant difference between two | status . P = .466
groups (A = 263, P = .609). More of Married 38(76)  33(60) Sig = NS
the patients were married in the study Widowed/er 3 (6) 10 (20)
group (76%) than in control group Total 50 (100) 50 (100)

(66%). But the difference was not

significant (A = .536, P = .466).

No: Number, f: Frequency, %: Percentage, A: Levene's Test, P: Probability value,

Sig: Significance, NS: Not significant, S: Significant, HS: Highly significant

Table 2 above presents the
descriptive analysis of clinical characteristics of patients
undergoing HD. The findings reveal that the average
duration of HD was almost equivalent, with no
significant difference between the two groups (A =.015,
P = .901). The number of HD sessions refers to “3+”
among 70% of patients in the study group and 60% in
the control group. The variance test shows no significant
difference between the two groups (A =1.798, P =.183).
Regarding body mass index, there was no significant
difference between the two groups (P =.365).
Hypertension was noted in more patients of the study
group than in the control group, but the difference

www.apicareonline.com

369

between the two groups was not significant (P = .907).

Table 3 reveals significant differences in pain levels
between the two groups. The study group demonstrated
a substantial reduction in pain severity, with 38%
reporting mild pain and 60% reporting moderate pain. In
contrast, the control group had no cases of mild pain,
with 58% reporting moderate pain and a notable 42%
experiencing severe pain. The mean pain scores also
reflect this difference; with the study group having a

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC

Mahdi EH, Dawood HA.

Valsalva maneuver in needle insertion pain

Table 2: Distribution of patients according to their clinical characteristics

Parameters

Study group Control group Variance test
(N = 60) (N =60)

Duration of 7 (14) 10 (20) N =.015
?yee”;f)d'a'ys's 1-5 34 (68) 32 (64) P =.901
6-10 9 (18) 7 (14) Sig=NS
11-15 0 (0) 1(2)
Total 50 (100) 50 (100)
M + SD 35+26 3.15+27
Number of 1 1(2) 2(4) N=1.798
sessions 2 14 (28) 18 (36) P=.183
3 35 (70) 30 (60) Sig =NS
Total 50 (100) 50 (100)
Body mass Underweight 0 (0) 1(2) N =.829
index ( Normal 18 (36) 20 (40) P =.365
Overweight 24 (48) 20 (40) Sig =NS
Obesity | 5 (10) 7 (14)
Obesity II 0 (0) 0 (0)
Obesity Ill 3 (6) 6 (4)
Total 50 (100) 50 (100)
Presence of | None 11 (22) 6 (12) AN=014
discase DM 6 (19 36) el
HT 20 (40) 30 (60)
HT+DM 9 (18) 6 (12)
HT+ Asthma 1(2) 0(0)
HT+DM+HF 2 (4) 3 (6)
HE+HT 1(2) 2 (4)
Total 50 (100) 50 (100)

Data presented as n (%); DM: Diabetes mellitus, HT: Hypertension, HF: Heart failure; P < 0.05 considered as significant,

lower mean (3.92 + 1.047) in the study group compared
to the control group (6.24 £ 1.170).

Figure 1 reveals that patients in the study group
experienced a moderate level of pain (60%) after
engagement in the intervention, compared to patients in
the control group (42%) who showed a severe pain level.
The study group reported a mean anxiety score of 3.28 £
1.429. compared to the control group with a score of
5.80 + 1.512.

Figure 2 shows that patients in the study group
experienced a mild level of anxiety (60%) after
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engagement in the intervention compared to patients in
the control group (64%) that showed moderate (64%) to
severe (30%) levels of anxiety.

Table 5 highlights significant differences in the level of
pain between the study group, which underwent the
Valsalva maneuver intervention, and the control group,
which did not. The study group reported a considerably
lower mean pain score (3.92 £ 1.047) compared to the
control group (6.24 + 6.24). The t-test analysis revealed
a highly significant difference between the groups (t = -
10.448, df = 98, P =.001), confirming the effectiveness
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Table 3: Comparative assessment of pain intensity in the two groups

Pain intensity

Study group Control group

voo — Jweso | woo

No pain 0 (0) 3.92 £1.047
Mild 19 (38)

Moderate 30 (60)

Severe 1(2)

Total 50 (100)

0 (0)
0 (0)

29 (58)
21 (42)
50 (100)

6.24+£1.170

f: Frequency, %: Percentage, M: Mean of total score, SD Standard deviation No pain= 0, Mild= 1 — 3, Moderate= 4 — 6,

Severe=7 - 10

Table 4: Comparative assessment of anxiety level in the two groups

Anxiety level

Study group Control group

Normal 1(2) 3.28+1.429
Mild 30 (60)

Moderate 18 (36)

Severe 1(2)

Total 50 (100)

0 (0) 5.80 + 1.512
3 (6)

32 (64)

15 (30)

50 (100)

f: Frequency, %: Percentage, Mean: Mean of total score, SD Standard deviation Normal= 0, Mild= 1 — 3, Moderate= 4 —

6, Severe=7-10

able 5: Significant differences in the level of pain in the two groups

S T S N T TS

Pain Study 3.92 +1.047

-10.448

Control 6.24 +6.24

t: t-test, df: Degree of freedom, P: Probability, P < 0.05 considered as significant,

of the Valsalva maneuver in significantly reducing pain
levels among patients.

Table 6 illustrates significant differences in anxiety
levels between the study group, which received the
Valsalva maneuver intervention, and the control group,
which did not. The study group had a lower mean anxiety
score (M = 3.28, SD = 3.28) compared to the control
group (M = 5.80, SD = 1.512). The t-test analysis
revealed a highly significant difference between the two
groups (t = -8.565, df = 98, P = .001), indicating that the
Valsalva maneuver was effective in significantly
reducing anxiety levels among patients.
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4. DISCUSSION

The socio-demographic characteristics of patients
undergoing HD play a crucial role in understanding their
overall health status and response to clinical
interventions. In this study, the lack of significant
differences in age distribution suggests homogeneity
between the groups, which is essential for a comparative
analysis. Previous research supports that middle-aged
and older adults constitute a significant proportion of HD
patients, often due to the higher prevalence of chronic
kidney disease (CKD) in these age groups.’® Sex
distribution in this study showed no significant
difference (A = 3.576, P = .062), indicating balanced
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Table 6: Significant differences in the anxiety level

in the two groups

Anxiety

Valsalva maneuver in needle insertion pain

Education level was another key variable examined,
with the majority of patients in both groups having only

primary-level education, with no significant differences

Variable | Group | Mean | t df | p- between educational backgrounds, which may influence
+SD value patients' understanding of their condition and adherence
001 to treatment. Low health literacy has been associated

Study  3.28 & - 98 with poorer disease management in HD patients, as
3.28 8.565 evidenced by studies indicating that patients with limited
Control  5.80 + education may struggle with treatment compliance and

symptom recognition.!® Married individuals constituted

1.512

t: t-test, df: Degree of freedom, P < 0.05 considered as

significant,

the majority in both of the groups, with no significant
differences observed (P = .466), perhaps due to social

support from spouses.'® However, widowed individuals

50 -
40 -

20 A

u Study

H Control

0_0

No pain

Mild Moderate Severe

Figure 1: Level of pain among patients for study group and control group

70 A
60 -
50 A
40 -

64
60

36
30 B Study

H Control

Normal

Mild Moderate Severe

Figure 2: Comparative level of anxiety among patients of the two groups

gender representation. The studies suggest that males

may experience faster disease progression due to factors

such as hypertension and diabetes.’

were more prevalent in the control group, compared to

the study group (20% vs.
6%), which may have
implications for emotional
distress and coping
mechanisms.?°

In this study, the mean
duration of HD was almost
equivalent in the two groups,
with the majority (68% vs.
64%) undergoing treatment
for 1-5 years. The lack of a
significant difference (A =
0.015, P = .901) suggests
comparable treatment
durations between groups,
which is important for
assessing intervention
effects.  Prior  research
indicates that longer dialysis
vintage is associated with
increased complications,
such as vascular access
problems and cardiovascular
disease.’>  However, the
relatively ~ short  mean
duration in this sample may
reflect either early-stage
CKD  management  or
regional treatment patterns.
The frequency of HD
sessions per week was
another key variable, with
most patients in both groups
receiving three or more
sessions  weekly  (study
group: 70%; control group:
60%). No  significant
difference was found (A =

1.798, P = .183), indicating similar treatment regimens.
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This  finding aligns with  clinical guidelines
recommending thrice-weekly HD as the standard for
maintaining metabolic balance.?? However, emerging
evidence suggests that more frequent sessions may
improve survival and reduce complications,?
highlighting a potential area for future intervention
studies.

Body mass index (BMI) distribution revealed that
overweight patients constituted the largest proportion in
both of the groups, with no significant differences (P =
.365). Obesity (Class I-111) was present in 16% of the
study group and 18% of the control group, consistent
with global trends linkihng CKD to metabolic
syndrome;?* although the "obesity paradox"—where
higher BMI correlates with better survival in dialysis
patients—has been observed in some studies.?®

Hypertension (HT) was the most prevalent comorbidity,
affecting 40% of the study group and 60% of the control
group, followed by diabetes mellitus (DM) (study: 15%;
control: 6%). The absence of significant differences (A
= 0.014, P = .907) suggests comparable comorbidity
burdens. These findings are consistent with
epidemiological data identifying HT and DM as leading
causes of CKD.?® Notably, 22% of the study group and
12% of the control group had no reported chronic
diseases, possibly indicating rare or idiopathic kidney
conditions. The high prevalence of HT underscores the
need for integrated cardiovascular management in HD
care.?” The findings presented in Table 3 demonstrate a
significant reduction in pain levels among HD patients,
who received the Valsalva maneuver intervention
compared to the control group. The study group
exhibited a more favorable pain profile, with 38%
reporting mild pain and 60% reporting moderate pain;
whereas, the control group had no patients with mild
pain, 58% with moderate pain, and a concerning 42%
with severe pain. The mean pain scores further reinforce
these differences, with the study group (3.92 + 1.047)
experiencing significantly lower pain than the control
group (6.24 £ 1.170). This is consistent with the findings
of Sadek et al. (2024), who observed that 63.3% of
pediatric HD patients in the Valsalva maneuver group
reported mild pain post-intervention compared to only
3.3% in the control group.® Similarly, Saputra &
Kasiman (2020) found a significant reduction in pain
intensity after VM application, reinforcing its role as an
effective nonpharmacological intervention.?®

There were significant differences in anxiety levels
between HD patients who received the Valsalva
maneuver intervention and those who did not. The study
group exhibited markedly lower anxiety levels, with
60% reporting mild anxiety and 36% reporting moderate
anxiety. In contrast, the control group showed
substantially higher anxiety levels, with 64%
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experiencing moderate anxiety and a concerning 30%
suffering from severe anxiety. These findings are further
supported by the mean anxiety scores, which were
significantly lower in the study group (3.28 + 1.429)
compared to the control group (5.80 + 1.512). The
reduction in anxiety levels in the study group (Table 4),
where 60% reported mild anxiety compared to only 6%
in the control group, further supports existing literature.
Moosazadeh M, et al (2020) noted that the VM significantly
decreased anxiety, with 63.3% of their VM group
exhibiting moderate anxiety versus 96.7% severe anxiety
in controls.® Mohamed Eldesoky H and Elesawy F. (2021)
found that VM led to a statistically significant decrease
in both pain and anxiety during peripheral intravenous
cannulation, corroborating the present study’s results.°

Our findings provide compelling evidence for the
efficacy of the Valsalva maneuver in pain management
for patients undergoing HD. The statistical analysis
reveals a substantial difference in pain levels between the
intervention and control groups, with the study group
demonstrating a mean pain score nearly 40% lower than
the control group (3.92 vs 6.24). The t-test result (t = -
10.448, P = .001) confirms this difference is not only
statistically significant but clinically meaningful too.
These results align with emerging research on non-
pharmacological pain interventions in dialysis settings.
The VM's effectiveness may be attributed to its dual
mechanism of action: activation of the parasympathetic
nervous system through vagal stimulation, which
modulates pain perception,? and the gate control theory
of pain, where the maneuver may compete with
nociceptive signals at the spinal cord level

5. LIMITATIONS

We did not use any analgesic, whether topical or
systemic, in the control group. It might have been an
ethically wrong practice. The pain scores and the anxiety
scores are subjective feelings, and individual perception
levels do not allow for exact quantitative measurements.

6. CONCLUSION

The analysis revealed that patients in the study group
who received the Valsalva maneuver intervention
experienced considerably lower pain levels compared to
those in the control group. Specifically, the intervention
group reported a higher percentage of mild and moderate
pain levels, with no severe pain cases. In contrast, a
significant proportion of control group patients
experienced severe pain. The Valsalva maneuver had a
notable effect on reducing anxiety levels among patients.
The majority of the intervention group reported mild to
moderate anxiety, with very few experiencing severe
anxiety. On the other hand, the control group exhibited
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higher levels of moderate and severe anxiety, with a
considerably higher mean anxiety score. The Valsalva
maneuver is an effective and safe intervention for
managing procedural pain and anxiety among
hemodialysis patients. Its implementation requires
minimal resources, making it highly applicable in
clinical settings.
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