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Background: It is necessary to establish an effective subcutaneous injection procedure for 

adult and elderly individuals because many drugs such as hormones and interferon are generally 

delivered by subcutaneous injection. We tested whether pain during subcutaneous injection can 

be decreased by prior application of localized manual pressure at the injection site.

Methods: In this semirandomized, open-label study evaluating the manual pressure method 

for transient analgesia, physicians applied pressure with their thumbs for 10 seconds to create 

a nonpainful skin depression at the injection site immediately before subcutaneous injection 

of the influenza vaccine to patients. Control patients received the vaccine by the same route, 

but without prior application of focal pressure. In addition to pain, we evaluated patient age, 

gender, height, weight, body mass index, body temperature, and fat thickness at the brachial 

triceps muscle. Pain intensity was estimated using a 100 mm visual analog scale (VAS) and 

the face scale (FS). Categorical variables were compared using Chi-square tests and continu-

ous variables were compared using unpaired t-tests between the intervention group and control 

group. Multivariate analysis was performed using the VAS or FS score as the dependent variable 

and weight, age, height, fat thickness at the brachial triceps muscle, and body temperature as 

independent variables.

Results: There were no significant differences in demographic variables, VAS scores (22.5 ± 23.0 

versus 21.2 ± 23.6, P = 0.4), or FS scores (2.5 ± 2.1 versus 2.4 ± 2.1, P = 0.4) between the 

intervention and control groups. There was a significant negative correlation between age and 

subjective pain intensity (VAS, r = −0.32; FS, r = −0.28).

Conclusion: The manual pressure method was not effective in decreasing pain during sub-

cutaneous injection. Alternative methods of focal transient analgesia should be developed to 

improve vaccination rates and relieve anxiety associated with subcutaneous injection.

Keywords: pain, subcutaneous injection, pressure, visual analog scale, analgesia

Introduction
Many treatment regimens require occasional or routine subcutaneous injections. 

Vaccination programs for immune activation are vital for preventing the spread of 

infection and decreasing the severity of infection in individual patients.1 Vaccines 

can be administered orally or by inhalation; however, subcutaneous, intradermal, or 

intramuscular injections are still the most common routes of administration.2

Family physicians regard fear of injections as an impediment to immunization 

compliance in adults. Patient vaccination compliance may be decreased by the fear of 

pain during injection. Although there are many studies on pain during vaccination in 

children,3–6 there are few studies focusing on the adult population,7,8 possibly because 

pain and fear of injection are presumed to be less intense in adults.3 These studies 
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Q2:  How was the pain at the time of injection?
          Please encircle (o) the picture applicable to you

Q1:  What was the pain intensity at the time of injection?
          Please cross out(/) the line applicable to you

Figure 1 Pain questionnaire.
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show that pain during vaccination can be decreased by the 

use of analgesic drugs.4,5 In addition, different types of 

physical interventions6 have been developed to decrease 

pain during injection. However, time constraints, expense, 

and the possibility of side effects have limited the applica-

tion of these interventions. Therefore, they are unfamiliar 

in general practice.

In the United States and Europe, influenza vaccination 

is usually administered by intradermal injection.9 However, 

in Japan, influenza vaccination guidelines recommend sub-

cutaneous injection.10 In adults, application of local manual 

pressure at the injection site decreases pain during subsequent 

intramuscular injection.8 This manual pressure method is 

advantageous because it requires no additional medication, 

has few (if any) side effects, requires no additional equip-

ment, and does not appreciably prolong treatment time. 

Therefore, this method can be an effective and practical 

means of decreasing pain during subcutaneous injection.

In Japan, although the manual pressure method is recom-

mended for relieving pain during injection of the influenza 

vaccine, no study has assessed the efficacy of this method 

for the relief of pain during subcutaneous injection. To 

evaluate the pain-relieving effects of this procedure, we 

compared visual analog scale (VAS) scores of adult patients 

who received subcutaneous injection immediately after 

10 seconds of local pressure application at the injection 

site with those of controls who received no such treatment 

before injection.

Materials and methods
study design
This semirandomized, open-label study was conducted from 

November 11, 2011 to December 31, 2012 in rural clinics 

and general hospitals. The study protocol was approved by 

the research ethics committee of Yamaguchi Grand Medical 

Center and conformed to the principles of the Declaration of 

Helsinki. Patients were assured that their participation was 

voluntary, and all participants provided written informed 

consent.

Participants
Participants were adults (.20 years of age) from the general 

population who were scheduled to receive the influenza vac-

cination by subcutaneous injection. Patients were excluded if 

they did not provide written consent, were aged ,20 years, 

or could not complete the pain scales or other test forms. 

Patients who did not complete either were excluded from 

the analysis.

Interventions
The patients were semirandomly allocated to either the control 

(odd) or intervention (even) groups using case numbers. From 

a previous study, we estimated that the E/S (standard effect 

size/standard deviation) was 0.4.8 We estimated that the E/S 

for our study was 0.25 in consideration of the clinical effect 

and difference between subcutaneous injection and intra-

muscular injection. Values for α and β were set at 0.05 and 

0.20, respectively. We estimated that 253 cases would be the 

size of each group. We set the target number for each group 

as 350 cases and a total of 700 cases in consideration of the 

exclusion criteria. Participants were not aware of their group 

allocation in advance, and the physician was not present dur-

ing completion of the test measures for pain. The experimental 

intervention used in this trial was the manual pressure method, 

which was applied immediately before injection. Using this 

method, the physician applied pressure using the thumb to 

depress the injection site (posterior surface of the upper arm) 

for 10 seconds immediately before immunization. The pres-

sure applied was sufficient to cause a skin depression but no 

pain. All other techniques were as per the 2003 influenza 

vaccination guidelines for Japan10 and included the unified 

even talking technique. The injection site was approximately 

one third down from the shoulder on the arm extensor of the 

patient’s choice. The injection needle used for all participants 

measured 26 G × 0.45, ½ × 13 mm. The vaccine used was 

acquired and stored by each clinic and hospital. The syringe 

was filled directly from the vial before vaccination.

Measurements
In addition to pain, we evaluated age, gender, height, weight, 

body mass index, body temperature, and fat thickness at the 
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Table 1 Baseline characteristics of patients in control and 
intervention groups

Control 
(n = 345)

Intervention 
(n = 334)

P-value*

age, years, mean ± sD 61.6 ± 19.8 61.4 ± 18.7 0.7
Gender, n (%) 0.4
 Men 105 (30) 91 (27)
 Women 240 (70) 243 (73)
Weight, kg, mean ± sD 54.8 ± 10.3 54.7 ± 11.1 0.6
height, cm, mean ± sD 155 ± 10.3 154 ± 10.6 0.4
Body mass index, kg/m2, 
mean ± sD

22.5 ± 4.6 22.8 ± 4.3 0.6

Body temperature, °c,  
mean ± sD

36.1 ± 0.8 36.1 ± 0.5 0.4

Fat thickness at the  
brachial triceps muscle,  
mm, mean ± sD

11.3 ± 7.6 11.8 ± 7.8 0.4

Note: *Unpaired t-test or chi-square test.
Abbreviation: sD, standard deviation.
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brachial triceps muscle. To assess pain, patients completed 

a 100 mm VAS and a face scale (FS, Figure 1).

statistical analysis
We used the Statistical Package for the Social Sciences 

II (SPSS Japan Inc, Tokyo, Japan) for the statistical 

analysis. A P-value of ,0.05 (two-tailed) was considered 

to be statistically significant. A correlation coefficient 

(r) of .0.2 was considered significant. We calculated 

mean ± standard deviations for categorical variables and 

proportions for continuous variables. Categorical variables 

were compared using Chi-square tests and continuous 

variables were compared using unpaired t-tests between 

the intervention and control groups. VAS and FS scores 

were treated as continuous variables. Multivariate analysis 

was performed using the VAS score or FS score as the 

dependent variable and weight, age, height, fat thickness 

at the brachial triceps muscle, and body temperature as 

independent variables.

Results
A total of 693 adults participated, of whom 679 were included 

in our analyses (345 in the intervention group and 334 in 

the control group, Figure 2). There were no significant dif-

ferences in demographic or clinical variables between the 

two groups (Table 1). As a result, we analyzed 679 cases. 

Therefore, the number of cases used was sufficient to consider 

the effectiveness of this method.

Although there were differences in the VAS (22.5 ± 23.0 

versus 21.2 ± 23.6, P = 0.4) and FS (2.5 ± 2.1 versus 2.4 ± 2.1, 

P = 0.4) scores between the intervention and control groups, 

the differences were not significant (Table 2).

Multivariate analysis showed that there was a significant 

negative association between each pain score and age; younger 

participants reported more intense pain (VAS, r = −0.32; 

Patients scheduled to receive flu vaccination by subcutaneous injection
(n  =  723)

Excluded: (n = 30)

Total participants
(n = 693)

Participants for analysis
(n = 679)

Intervention
(n = 334)

Control
(n = 345)

Those who did not complete both were excluded from
analysis (n = 14)

• <20 years (n = 23)
• No written consent (n = 3)
• Did not complete  the pain scales or other test forms (n = 4)

Figure 2 selection of patients and randomization.
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FS, r = −0.28). There were no other significant correlations 

between demographic or clinical variables and pain scores.

Discussion
The manual pressure method was not effective for decreasing 

pain during subcutaneous injection of the influenza vaccine. 

However, we clarified that the degree of pain associated with 

this influenza vaccine was judged to be mild (approximately 

2/10) as per the VAS score. Therefore, it remains to be deter-

mined if this method is more efficacious for more painful 

injections. There were significant differences in the level 

of pain experienced by participants of different ages, with 

younger participants reporting more intense pain.

Analgesia from manual pressure presumably involves 

interference of nociceptive transmissions by other somatosen-

sory modalities, as explained by the gate control theory.11 Of 

course, this study neither confirms nor refutes the gate control 

theory. Rather, we suggest that pain during subcutaneous 

injection is equally influenced by psychologic factors as it 

is by nociceptive stimulation, and older people and patients 

with diabetes have a higher pain threshold, probably because 

their receptors are worn out.

It was reported that pain during intramuscular injec-

tion was significantly more intense in women than in men, 

although there was no significant age dependence in this 

finding.7 In that study, the average age was lower and the 

age range narrower than in our study. In contrast, we found 

no gender differences in the level of pain experienced in our 

study, at least in the age group ,65 years.

Our study has two limitations. First, we only assessed 

pain experienced during injection and not the subsequent 

pain that many experience at the injection site. Second, there 

was no way of masking the treatment, and pain ratings were 

subjective, leading to the possibility of a placebo effect.

Conclusion
The manual pressure method used in this study was not effec-

tive for decreasing mild pain during subcutaneous injection 

of the influenza vaccine. Pain during subcutaneous injection 

of the influenza vaccine was low (VAS ,3), to the point that 

analgesia was not required. If necessary, we can consider the 

use of topical anesthetics as well as psychologic support for 

patients with extreme fear of needles.
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Table 2 Visual analog scale and face scale scores for control and 
intervention (manual pressure method) groups

Control Intervention P-value*

Visual analog scale score 21.2 ± 23.6 22.5 ± 23.0 0.4
Face scale score  2.4 ± 2.1  2.5 ± 2.1 0.4

Notes: Data are expressed as the mean ± standard deviation. *Unpaired t-test.
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