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ABSTRACT

Background: Vaccine use has been increasing worldwide, and adult populations 
are presented with more opportunities to experience pain from vaccine injection. The 
insertion of a needle through the skin is the most common source of iatrogenic pain, 
and needle phobia is a major concern in medical practice. However, it is unclear which 
factors play major roles in the perception of pain from vaccine injection in adults. 
Aim: To evaluate the infl uences of patient characteristics on pain perception due to 
intramuscular vaccine injection in healthy adult volunteers. Material and Methods: 
The injection of hepatitis B vaccine using a 24 mm, 24-G needle was performed as 
a uniform stimulus, and the intensity of injection pain was measured immediately 
after the injection using a 100-mm visual analogue scale (VAS). The infl uences of 
patient characteristics on pain intensity were investigated. Results: One hundred 
sixty volunteers (65 males, 95 females) were enrolled in this study. The average VAS 
score was 20.8 ± 17.1 (range 0 to 67) in males and 34.4 ± 19.7 (range 2 to 76) in 
females (P < 0.001). However, there were no correlations between VAS score and 
age, body mass index or maximal pain score from previous painful experiences. The 
VAS score was also not affected by the experience of previous vaccine injections, a 
history of childbirth in females, or religion. Conclusions: Gender appears to be the 
only major factor that infl uences the pain of intramuscular vaccine injection. The-
refore, pain-reducing methods will be needed when performing injection procedures, 
particularly in women.  

(Rev Med Chile 2012; 140: 192-197).
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Percepción de dolor después de una inyección 
intramuscular en adultos

Antecedentes: La inserción de una aguja para inyecciones es la forma más común 
de inducción de dolor iatrogénico. No se sabe qué factores afectan la percepción del 
dolor. Objetivo: Evaluar la infl uencia de características propias de los pacientes en la 
percepción de dolor después de una inyección intramuscular. Material y Métodos: Se 
utilizó como estímulo, la inyección  intramuscular de vacuna de hepatitis B, mediante 
una aguja de 24 mm (24 G). La intensidad del dolor fue evaluada inmediatamente 
después de la inyección utilizando una escala visual análoga de 100 mm (VAS). Se 
evaluó la infl uencia de las características de los pacientes en la intensidad del dolor. 
Resultados: Participaron 160 voluntarios (65 hombres). El puntaje VAS fue 20,8 ± 
17,1 (rango 0 a 67) en hombres y 34,4 ± 19,7 (rango 2 a 76) en mujeres (p < 0,01). 
No hubo asociación entre el puntaje VAS y edad, índice de masa corporal, haber 
experimentado previamente dolor, haber dado a luz en mujeres o religión. Conclu-
siones: El género es la única variable que se asocia con la percepción de dolor después 
de una inyección intramuscular. 
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A
lthough the use of vaccines for the preven-
tion of infectious diseases has primarily 
focused on vaccination of children, the 

recent pandemic spread of novel infl uenza and 
the development of novel vaccines against herpes 
zoster1 and cervical cancer2 have led to increased 
use of vaccines in the adult population. Adequate 
vaccinations for preventable diseases are recom-
mended for health care workers or persons at 
increased risk of complications from the diseases.3 
As a result, adults have been provided with more 
opportunities for vaccination than existed in the 
past. 

Needle insertion through the skin is the most 
common source of iatrogenic pain, and ‘needle-
phobia’ can seriously compromise medical care. 
There have been several efforts to reduce needle-
induced pain or distress4,5. However, even if a 
uniform nociceptive stimulus is applied, indivi-
duals may complain of pain to varying degrees 
because pain is a subjective experience to a noxious 
stimulus and many individual factors contribute 
to pain perception. For this reason, the objective 
quantifi cation of individual pain intensity and 
identifi cation of the factors infl uencing pain 
perception are very important for the ultimate 
reduction of pain in medical practice. 

There have been several studies on vaccine-
related pain in children, but few such studies 
have been conducted in adults. Numerous studies 
have examined the individual factors infl uencing 
pain perception using thermal,6-9 cold pressor,10, 11 
mechanical,12 ischemic,13, 14 chemical15, 16 or elec-
trical17-19 stimuli to provoke pain. However, these 
studies have limitations for clinical application 
because they were either laboratory-based or used 
only noninvasive noxious stimuli. Furthermore, 
the results of these studies were inconsistent and 
depended on the pain provocation method. Con-
sequently, these studies have limitations to actual 
clinical applications involving vaccine-injection 
pain in adults. The purpose of our study was to 
identify which patient characteristics represent 
the main infl uence on pain perception during 
intramuscular (IM) vaccine injection in adults.

Material and Methods

Study subjects
Study approval was obtained from our insti-

tutional review board (IRB No. H-0806-074-248), 

and all participants provided written informed 
consent. This study was carried out on healthy Ko-
rean volunteers who were older than 20 years and 
who visited the public health center for hepatitis B 
vaccination from February 2006 to February 2007. 

The exclusion criteria included participants 
with peripheral neuropathy; participants taking 
medications that might interfere with pain per-
ception; and those who were unable to understand 
the visual analogue scale (VAS) for pain.

Pain provocation method
Uniform IM injections of all study participants 

were carried out with a hepatitis B vaccine (Euvax®, 
LG Life Science, Ltd., Korea) using a 24 mm, 24-G 
needle (Unibody® Becton Dickinson Korea, Ltd., 
Korea). The skin was prepared with a 70% isopro-
pyl alcohol-soaked cotton swab for 10 seconds, 
followed by an injection of 1 mL of vaccine into 
the deltoid muscle of the non-dominant arm by 
a single female nurse.

Pain assessment
Prior to the injection, one male doctor ex-

plained the 100-mm VAS for pain and obtained 
informed consent from each patient. Immedia-
tely after the injection, the subjects were asked 
to report to the same doctor their maximal pain 
intensity during the injection in the absence of the 
nurse who performed the injection. The following 
demographic data was recorded: age, gender, 
height, weight, number of previous hepatitis B 
vaccinations, childbirth history, religion and the 
maximal pain score of any previous experiences 
such as trauma or surgery. 

Statistical analysis
A pilot study showed a gender allocation ratio 

of males/females of 0.75 and a mean difference 
in the VAS score between genders of 12, with a 
standard deviation of 19. According to the pilot 
study, the required sample size was 47 for the male 
group and 61 for the female group under alpha = 
0.05 and beta = 0.10.

Statistical evaluation was carried out using an 
independent Student’s t-test, one way analysis of 
variance, Pearson’s correlation analysis or analysis 
of covariance (ANCOVA). P-values of less than 
0.05 were considered statistically signifi cant. All 
values are presented as the mean ± standard 
deviation.
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Results

Patient characteristics
One hundred sixty participants, 65 males and 

95 females, were enrolled in this study (Table 1). 
The average age was 32.0 ± 11.0 years (range 20 
to 64 years, median 31 years) and the average 
body mass index (BMI) was 22.4 ± 3.37 kg/m2 
(range 15.24 to 32.39 kg/m2). There were no 
statistical differences with regard to age, num-
ber of previous hepatitis B vaccine injections, 
religion or maximal pain score of any previous 
experience between the male and female subjects. 
However, there was a difference in body mass 
index (BMI) between genders (P < 0.001), which 
was considered a co-variable when performing 
the ANCOVA. 

Relationships between patient characteristics 
and VAS score

The average VAS score was 28.9 ± 19.8 (range 
0 to 76, Figure 1). The VAS score of males and 
females was 20.8 ± 17.1 (range 0 to 67) and 34.4 ± 
19.7 (range 2 to 76), respectively. Females reported 
a signifi cantly higher VAS score for a uniform inva-
sive stimulus compared to that of males (P < 0.001, 
Figure 2). The number of previous hepatitis B 
vaccinations (P = 0.29), the experience of labor 
pain (P = 0.25), and religion (P = 0.28) did not 
affect the VAS score (Table 2). 

Pearson’s correlation analyses showed that 
neither age (r = 0.03, P = 0.74), BMI (r = -0.22, 
P =0.089) nor the maximal pain score of any pre-
vious experiences (r = 0.21, P = 0.076) infl uenced 
the perception of pain (Table 3).

Figure 1. Histogram of VAS sores. The overall VAS score of 
all participants was 28.9 ± 19.8 (mean ± standard deviation).

Table 1. Subject characteristics

Male Female Overall P-value

Number of participants 65 95 160 NA

Age (years) 33.5 ± 10.8 31.0 ± 11.0 32.0 ± 11.0 0.17

Body mass index (kg/m2) 24.6 ± 3.05 20.6 ± 2.38 22.4 ± 3.37 < 0.001

Religion (Yes/No/No answer) 27/32/6 39/40/16 66/72/22 0.36 

Number of previous
hepatitis B vaccinations (0/1/2)

36/17/12 39/33/23 75/50/35 0.20

Experience of labor pain (Yes/No) NA 48/47 95 NA

Maximal pain score of previous experience 79.2 ± 18.1 81.3 ± 18.0 80.4 ± 18.0 0.62

Values are mean ± standard deviation or number of participants. NA, not assessed.

Figure 2. Boxplot of VAS scores. Females reported a higher 
mean VAS score than did males (P < 0.001). 
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Table 2. Visual analogue scale (VAS) scores for 

categorical variables

VAS score P-value

Gender Overall 28.9 ± 19.8 < 0.001

Male 20.8 ± 17.1

Female 34.4 ± 19.7

Repeated number of 
vaccinations

0 26.7 ± 18.3   0.29

1 29.3 ± 18.7

2 33.0 ± 23.9

Labor pain* Yes 32.1 ± 16.4   0.25

No 36.8 ± 22.5

Religious Yes 27.5 ± 17.5   0.28

No 31.1 ± 20.4

Only gender showed statistical significance on the VAS score. 
NA, not assessed; N-S, nonspecific. *Evaluated in female 
participants

Table 3. Correlation coefficients between 

continuous variables and VAS scores

Pearson’s 

correlation 

coefficient 

(r)

P-value

Age 0.03 0.74

Body mass index -0.22 0.089

Maximal pain score of 
previous experience

0.21 0.076

Discussion and conclusions

In this study, we attempted to identify patient 
characteristics that may infl uence the perception 
of pain in actual clinical situations of IM vaccine 
injection. The results revealed gender to be the ma-
jor factor that infl uenced the perception of pain. 
The effect size of this study was 0.69, which implies 
a moderate to large difference in pain perception 
between genders. This result is in agreement with 
those of previous studies7,14,16 that consistently 
demonstrated that females are more sensitive to 
pain than are males. This phenomenon could be 
explained by physiological and psychological gen-
der differences. Men may have stronger µ-opioid 

systems than women16, although the contribution 
of pain processing at the spinal level also differs 
between males and females18. In addition, there 
are gender differences in cognitive-affective factors 
of pain response10. Furthermore, cultural factors 
may be involved, such as the education of males 
to have a stoic attitude and to underreport pain.20 
Gender differences in pain perception are thought 
to be infl uenced by a combination of these factors. 

We did not observe any age effect on pain 
perception. The results of previous studies on 
age-related differences in response to experimental 
noxious stimuli are equivocal and inconsistent 
according to the pain-inducing methods. Lau-
tenbacher et al8 reported that the thresholds for 
non-noxious stimuli increase with age, whereas 
the pressure pain thresholds decrease, although 
the heat pain threshold showed no age-related 
changes. Pickering et al9 reported that pressure 
nociception decreases with age especially in ma-
les, while thermal thresholds are not modifi ed. In 
addition, relative decreases were observed in the 
frequency and intensity of pain associated with 
visceral disease, musculoskeletal conditions, and 
malignancies in adults of advanced age21. Our stu-
dy was limited to the evaluation of the age effect 
on pain perception since only one person was over 
the age of 60 and no pediatric participants were 
recruited. Further studies will be needed to com-
pare differences in pain perception for a uniform 
invasive stimulus according to age.

Limited information is available on how a pre-
vious pain experience infl uences pain perception. 
In this study, pain perception was not infl uenced 
by a previously-experienced maximal pain sco-
re, the number of experienced vaccinations or 
the experience of labor pain. This suggests that 
previous pain experience does not infl uence pain 
perception. 

We found no relationship between religion and 
VAS score. In a previous study of patients with 
cancer pain, religion was associated with a signi-
fi cantly lower prevalence of depression but was 
not related to the intensity of pain perception.22 
Another study carried out in patients with mus-
culoskeletal pain showed that religion/spirituality 
was not related to pain intensity or life interference 
caused by pain23. Our results are consistent with 
these studies, even though our study was carried 
out in an acute pain setting. 

BMI did not infl uence the VAS score in our 
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study. In a previous study, in which electrical 
stimulation was applied to evoke pain, body size 
was the only signifi cant factor that correlated with 
electrical sensitivity,17 although the precise mecha-
nism was unclear. Unlike our study, that previous 
study was based on non-invasive pain from elec-
trical stimulation. Our fi ndings suggest that BMI 
does not infl uence pain perception when applied 
invasively, as opposed to superfi cially applied pain. 

Our study has several advantages for evaluating 
the factors that infl uence pain perception. The de-
gree of maximal pain was assessed during an intra-
muscular injection for vaccination using a 24 mm, 
24-G needle. The insertion of a needle through the 
skin is the most common source of iatrogenic pain 
in hospitals and a frequently encountered aversive 
stimulation during medical procedures. Therefore, 
this situation more accurately refl ects real life than 
does laboratory-based non-invasive pain for the 
evaluation of factors related to pain perception. 
Another advantage of our pain-evoking method is 
that it produces a uniform noxious stimulus to all 
participants, unlike the control subjects of other 
clinical studies. 

However, this study had some limitations. 
First, it did not refl ect chronic pain. Although the 
stimulus applied to the participants was closer to 
a clinical situation than laboratory-based noxious 
stimuli, it still involved the pain from a single 
vaccine injection. The pain from injection was 
very brief and stimulated a very small anatomical 
region. In contrast, most forms of clinical pain are 
longer lasting and affect larger body areas. Second, 
the intensity of the noxious stimulus was low. The 
average VAS score indicated mild pain for most 
participants, which may not be the ideal stimulus 
for investigating individual differences. Although 
an intensity that was at least moderate would have 
been preferable for evaluating the relationship bet-
ween patient characteristics and invasive noxious 
stimuli, the application of such a degree of invasive 
pain is discouraged due to ethical considerations. 
Third, the indirect VAS was used to quantify pain 
intensity. Although the VAS is one of the most 
widely and frequently used methods to quantify 
the intensity of pain due to its high validity and 
consistency24, it remains an indirect measure. Ac-
tual pain sensation may not be refl ected directly by 
the expression of the intensity of pain. However, 
no other methods to directly measure subjective 
pain sensation are currently available. Therefore, 

an indirect method of quantifying the intensity of 
pain is the only choice. Fourth, our study did not 
consider other variables that could also have in-
fl uenced pain perception such as mood status, level 
of education, marital status, and socio-economical 
status of the participants. Further studies will be 
needed to determine the effects of these variables 
when applying a uniform stimulus. Finally, this 
study included only one person over the age of 
sixty. Consequently, it could only refl ect age effects 
for young and middle-aged people.

In conclusion, gender is a signifi cant predictor 
of pain perception due to invasive stimulation. 
Other factors such as age, body mass index, 
previous pain experience, number of vaccine 
injections, childbirth history and religion did 
not affect the pain perception. Therefore, various 
methods like topical anesthetics or vapocoolant 
spray should be used to reduce th e intensity of 
pain when performing invasive procedures, par-
ticularly in women.  
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