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Effect of needle length on incidence of local reactions to
routine immunisation in infants aged 4 months:
randomised controlled trial
Linda Diggle, Jonathan Deeks

Abstract
Objective To compare rates of local reactions
associated with two needle sizes used to administer
routine immunisations to infants.
Design Randomised controlled trial.
Setting Routine immunisation clinics in eight general
practices in Buckinghamshire.
Participants Healthy infants attending for third
primary immunisation due at 16 weeks of age: 119
infants were recruited, and 110 diary cards were
analysed.
Interventions Immunisation with 25 gauge, 16 mm,
orange hub needle or 23 gauge, 25 mm, blue hub
needle.
Main outcome measures Parental recordings of
redness, swelling, and tenderness for three days after
immunisation.
Results Rate of redness with the longer needle was
initially two thirds the rate with the smaller needle
(relative risk 0.66 (95% confidence interval 0.45 to
0.99), P = 0.04), and by the third day this had
decreased to a seventh (relative risk 0.13 (0.03 to
0.56), P = 0.0006). Rate of swelling with the longer
needle was initially about a third that with the smaller
needle (relative risk 0.39 (0.23 to 0.67), P = 0.0002),
and this difference remained for all three days. Rates
of tenderness were also lower with the longer needle
throughout follow up, but not significantly (relative
risk 0.60 (0.29 to 1.25), P = 0.17).
Conclusions Use of 25 mm needles significantly
reduced rates of local reaction to routine infant
immunisation. On average, for every five infants
vaccinated, use of the longer needle instead of the
shorter needle would prevent one infant from

experiencing any local reaction. Vaccine
manufacturers should review their policy of supplying
the shorter needle in vaccine packs.

Introduction
As part of the UK childhood immunisation schedule,
infants routinely receive diphtheria, pertussis, and teta-
nus (DPT) vaccine and Haemophilus influenzae type b
(Hib) vaccine at 2, 3, and 4 months.1 Nationally
available guidelines advise practitioners to administer
primary vaccines to infants by deep subcutaneous or
intramuscular injection using either a 25 or 23 gauge
needle but give no recommendation regarding needle
length.1 The question of optimum needle length for
infant immunisation has not previously been
addressed in Britain, despite calls from nurses for
evidence on which to base immunisation practice. We
conducted a randomised controlled trial of the two
needle sizes currently used by UK practitioners to
determine whether needle size affects the incidence of
redness, swelling, and tenderness.

Participants and methods
Participants
Eight of 11 general practices approached in Bucking-
hamshire agreed to participate in the study. Practice
nurses recruited healthy infants attending routine
immunisation clinics. Parents received written infor-
mation about the study when attending for the second
primary vaccination and were asked if they wished to
participate when they returned for the third vaccina-
tion. The only exclusion criteria were those normally
applicable to a child receiving primary immunisations.1
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We obtained ethical approval from the local ethics
committee.

Interventions
Infants were allocated to receive their third primary
immunisation with either the 25 gauge, 16 mm needle
or the 23 gauge, 25 mm needle according to a compu-
ter generated blocked randomisation scheme stratified

by practice. Allocations were concealed in sequentially
numbered opaque envelopes opened once written
parental consent was obtained. Practice nurses were
instructed verbally, by demonstration and in writing, to
use the technique of injecting into the anterolateral
thigh, stretching the skin taut and inserting the needle
at a 90° angle to the skin.2 The right thigh was used,
with the needle inserted into the skin up to the hub.

Outcomes
Parents recorded redness, swelling, and tenderness in a
diary for three days after immunisation. The size of
swelling and redness were measured with a plastic
ruler, while the child’s reaction to movement of the
limb or to touch of the site was graded with a standard
scale. We supplied parents with a prepaid envelope to
return the diary, and we contacted parents by
telephone if return was delayed.

At the start of the trial all practices were using the
0.5 ml mix of Pasteur-Merieux DPT/Hib vaccine. How-
ever, a change in national vaccine supply necessitated a
switch to the 1.0 ml mix of Evans DPT and Wyeth
Lederle Hib-Titer. Blocked randomisation ensured
that the numbers receiving each vaccine were evenly
distributed between the groups.

Statistical analysis
In order to detect clinically important relative
differences of 25% in tenderness and 30% in redness

119 infants attending
for 3rd vaccination dose

Randomisation

Vaccination with 25 G 16 mm
"orange" needle

Vaccination with 23 G 25 mm
"blue" needle

61 infants vaccinated 58 infants vaccinated

3 lost to follow up
1 wrongly entered at 2nd

vaccination dose
5 lost to follow up

57 completed trial 53 completed trial

Flow chart describing randomisation sequence

Baseline characteristics of 4 month old infants and rate of local reactions to immunisation over three days by needle used for
vaccination. Values are numbers (percentages) of infants unless stated otherwise

Local reaction

Size of needle Difference between longer and shorter needle

23 G, 25 mm (n=53) 25 G, 16 mm (n=57) Relative risk (95% CI); P value Test for trend

Baseline characteristics

Mean (SD) weight (kg)* 6.7 (0.9) 6.8 (0.9)

Age at vaccination (weeks):

16-17 37 (70) 36 (63)

18-19 11 (21) 16 (28)

>20 5 (9) 5 (9)

Sex

Male 34 (64) 30 (53)

Female 19 (36) 27 (47)

Site of injection:

Left leg 13 (25) 12 (21)

Right leg 40 (75) 45 (79)

Vaccine type†:

0.5 ml 8 (15) 8 (14)

1.0 ml 45 (85) 49 (86)

Local reactions

Redness:

At 6 hours 21 (40) 34 (60) 0.66 (0.45 to 0.99); P=0.04 P=0.007

At 1 day 15 (28) 36 (63) 0.45 (0.28 to 0.72); P=0.0002 P<0.0001

At 2 days 5 (9) 22 (39) 0.24 (0.10 to 0.60); P=0.0004 P=0.0004

At 3 days 2 (4) 16 (28) 0.13 (0.03 to 0.56); P=0.0006 P=0.001

Swelling:

At 6 hours 12 (23) 33 (58) 0.39 (0.23 to 0.67); P=0.0002 P=0.0009

At 1 day 15 (28) 36 (63) 0.45 (0.28 to 0.72); P=0.0002 P=0.0001

At 2 days 10 (19) 29 (51) 0.37 (0.20 to 0.69); P=0.0005 P=0.0007

At 3 days 7 (13) 23 (40) 0.33 (0.15 to 0.70); P=0.001 P=0.002

Tenderness:

At 6 hours 9 (17) 16 (28) 0.60 (0.29 to 1.25); P=0.17 P=0.4

At 1 day 4 (8) 8 (14) 0.54 (0.17 to 1.68); P=0.3 P=0.4

At 2 days 0 3 (5) 0 (not estimable); P=0.09 P=0.4

At 3 days 0 1 (2) 0 (not estimable); P=0.3 P=0.2

Any local reaction 33 (62) 48 (84) 0.74 (0.58 to 0.94); P=0.009

*Weight missing for three infants.
†0.5 ml vaccine=Pasteur Merieux DPT/Hib. 1 ml vaccine=Evans DPT reconstituting Wyeth Lederle Hib-Titer.
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and swelling, we estimated that 250 infants should be
recruited for the study to have 80% power of detecting
differences at the 5% significance level. In January
2000, problems with vaccine supply necessitated the
temporary nationwide replacement of the whole cell
component of the combined DPT/Hib vaccine with
acellular pertussis vaccine.3 As this vaccine has a differ-
ent local reactogenicity profile, we decided to stop the
trial early.

We used ÷2 tests to compare the proportions of
children with each local reaction at 6 hours and 1, 2,
and 3 days after immunisation. We compared
differences in the size of reaction using a ÷2 test for
trend.

Results
Of the 119 children recruited to the study, 61 were
randomised to the 16 mm needle group and 58 to the
25 mm needle group (see figure). Nine were not
included in the analysis (four in the 16 mm needle
group and five in the 25 mm group): diaries were not
returned for eight, while the ninth was mistakenly
included in the study at the second vaccination. Inclu-
sion of this child did not materially affect the results.
The two groups had similar baseline characteristics
(see table).

Over half of the infants vaccinated with the 16 mm
needle subsequently experienced redness and swelling
(table). The rate of redness with the 25 mm needle was
initially two thirds the rate with the 16 mm needle
(relative risk 0.66 (95% confidence interval 0.45 to
0.99)), and, by the third day, this had decreased further
to a seventh (relative risk 0.13 (0.03 to 0.56)). Similarly,
rates of swelling after injection with the longer needle
were initially around a third of those after use of the
smaller needle (relative risk 0.39 (0.23 to 0.67)),
and this difference was maintained for all three days.
These differences were statistically significant. Tender-
ness was less frequent and, although the rates of
tenderness were also lower with the longer needle
throughout follow up, the differences were not signifi-
cant (table).

Discussion
This study showed that both redness and swelling were
significantly reduced when the 23 gauge, 25 mm, blue
hub needle was used instead of the 25 gauge, 16 mm,
orange hub needle to administer the third dose of
diphtheria, pertussis, and tetanus and Haemophilus
influenzae type b vaccines to infants. The differences
suggest that, for every three to five infants vaccinated
with the longer rather than the shorter needle, one
case of redness and one of swelling would be
prevented.

The needles compared in this study are those most
commonly used in general practice.4 As they differed in
both length (16 v 25 mm) and bore (25 v 23 gauge), we
cannot know which of these factors determined the
observed differences in the rates of redness and swell-
ing. However, previous studies comparing injections
given at different depths (subcutaneous versus
intramuscular) with the same gauge needle have
shown similar differences in local reactions.5 6 We sug-
gest that the length of the longer needle used in our

study ensured that the vaccine reached the thigh mus-
cle in 4 month old infants.

Although our study was not blinded, parents were
not told which needle was used to vaccinate their child.
We believe that if knowledge of needle allocation intro-
duced bias into the results, it would be less likely that
such bias would be in the direction of the longer needle.

These findings are of clinical importance for those
involved in administering infant immunisations. In the
United Kingdom, where routine vaccines are currently
supplied with the shorter needle, a change in the
manufacturing process is now required. Any factor that
can reduce the rates of adverse reactions in childhood
vaccinations has the potential to improve parental
acceptance of vaccines7 and would be welcomed by
practitioners.
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What is already known on this topic

Most infants experience local reactions to routine
vaccinations

Previous local reactions have been cited by parents
as a disincentive to further vaccinations

National guidelines on immunisation do not
specify a preferred needle length

What this study adds

Local reactions are significantly reduced by use of
the 23 gauge, 25 mm, blue hub needle rather than
the 25 gauge, 16 mm, orange hub needle supplied
by vaccine manufacturers
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