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Abstract
Aim: To evaluate the effects of massage in 4- to 5-year-old children with aggression and deviant

behaviour at day-care centres.

Method: The children received daily massage in preschool at the midday rest (n = 60). The controls

were listening to a story (n = 50). The Child Behaviour Checklist (CBCL) was used to rate the

children’s behaviour by parents and staff before the treatment started, and after 3 and 6 months. A

long-term evaluation was also carried out. It included all massaged children still in daycare after

12 months (n = 34).

Results: Children with high scores of behaviour problems, receiving massage and/or extra attention

showed significant decrease in aggression scores after 3 months, but after 6 months significantly

lowered scores were only found in massage-treated deviant children. Parents of the children receiving

massage rated a significant decrease of somatic problems of their children. Staff rated that the

massaged children’s social problems decreased, compared to the control children. Attention

problems tended to decrease, especially at home. A continuous decrease in aggressive behaviour

and somatic problems over a 12-month period was observed in the children receiving massage.

Conclusion: Daily touching by massage lasting for 5–10 min could be an easy and inexpensive way to decrease

aggression among preschool children.

INTRODUCTION
Aggressive behaviour in young people seems to be an in-
creasing problem in the western society. In Sweden, child
abuse and violence among young people has increased dur-
ing the last decades (1). Probably, changes in family struc-
ture, exposure to violence in the media and drug abuse in-
cluding alcohol are involved. Aggressive behaviour in an
individual child is quite stable from toddlerhood into adoles-
cence (2,3). In Sweden, most women are part of the labour
market and their small children are taken care of in day-
care centres by professional staff, usually preschool teach-
ers. A serious problem, reported by the staff, is aggressive
behaviour, in particular among boys. The aggressive prob-
lems may be treated with behaviour techniques. However,
this treatment is difficult to adopt in a day-care setting.

Massage and the mechanisms of touching have been stud-
ied in animals. In response to various kinds of non-noxious
sensory stimulation, the peptide oxytocin is released into the
blood circulation and into the cerebrospinal fluid (4,5). The
effects caused by oxytocin are strikingly similar to the ones
seen in response to massage and facilitates social interaction
and cognition (6,7). Oxytocin administered to humans has a
calming effect (8). It is possible that the beneficial effects can
be induced by the treatment with massage – like touching.
Thus, it is important to evaluate whether massage, an easy
and inexpensive method, is effective, in children at day-care
centres.

This study sought to examine, in a controlled way, the
long-term effects of massage. The setting was nonclini-
cal. The study was focused on problematic behaviour in
preschool children. The hypothesis was that massage should
decrease aggression, deviant behaviour and social prob-
lems.

METHODS
One hundred and ten, 4- to 5-year-old children, at day-care
centres in Stockholm and Uppsala participated in the study.
In Sweden, a day-care centre normally cares for 12–15 chil-
dren. One department cares for these children between the
ages from 1 to 5 years. The children stay at the same depart-
ment until the age of 6, when they continue to school. Each
department has 3–4 staff members, educated as preschool
teachers.

Massage
Nine day-care centres were chosen for the study. The staff
had been trained in massage therapy. The method is de-
scribed by Axelson and Hedberg (9). The massage consists
of slow stroking and nonpainful kneading at least 3–4 times
of the parts the child points out. Mostly soft tissue is mas-
saged. Hands, arms, back and neck are the parts most com-
monly treated. The massage usually lasts for 5–10 min and
all children at the department receive the same treatment.
Massage starts on the back and is spread to other parts of
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the body if the child so wishes. It is very important that the
child finds it comfortable and therefore the treatment was
individualized.

There is a routine to have a period of rest at noon in
Swedish day-care centres. This time was chosen for the treat-
ment. The children who accepted massage were given daily
massage (the massage group). None of the children refused
massage. The children had no massage therapy before the
study started. Different staff members, whom the children
knew well, gave the massage. The children could also listen
to a story or music during the rest – similar to the controls.

Controls
Six other departments at the same day-care centres served
as controls. The staff at these centres had not yet received
full training in massage. However, they had a positive atti-
tude to the treatment. The children had no massage during
the study. Instead, they listened to stories read by the staff
members or listened to music. No individual attention was
given to each child unless asked for by the child.

Participants
In total, 110 children (60 in the massage group and 50 con-
trol children) were evaluated by both parents and staff mem-
bers at all three times. Forty-seven children were 4 years
old and 59 children were 5 years old. One was younger,
3.5 years and another three were 6 years old. Fifty-three
were boys and 57 were girls.

Evaluation
The first evaluation of the study was carried out in October.
The children had been adjusted in their group from August
when the new school year started. The parents of 154 chil-
dren were asked to participate in the study and 142 accepted
participation, 75 in the massage group and 67 controls. The
children were evaluated after 3 and 6 months. Only 122
parents, 67 in the massage group and 55 controls evaluated
their children all three times. The staff scored 149 children
all three times.

A third follow-up was performed after 1 year on 36 of the
massage group children. These children had continuously
received massage. Parental evaluations were available for
34 children. Only the younger children, four years old at the
start of the study, were possible to follow for a whole year.
The older children had already started school.

The Swedish translation of the Child Behaviour Check-
list (CBCL 6–18 years) was used to evaluate behaviour and
emotions before the massage therapy started, after 3 months
and after 6 months (10). The CBCL was filled in by one par-
ent and by one staff member, usually a preschool teacher,
who knew the child well. The version 1.5–5 years was not
translated into Swedish when the study started. Questions
no. 5 (acts like the opposite sex), no. 73 (sexual problems),
no. 91 (talks about suicide), no. 101 (truancy), no. 105 (al-
cohol or drug use) and no. 110 (wishes to be the opposite
sex) were omitted as inapplicable to the young age group.

Ethics
The Ethical Committee of the Medical Faculty at Uppsala
University approved the study. The parents gave their in-
formed consent.

Statistics
Repeated measure analysis of variance (ANOVA), with re-
verse Helmert (difference) as contrast, was used to compare
changes over time among children in the massage group
and controls in order to control for the differences between
the groups in the first scoring before the massage started.
Some violation from normal distribution was detected, but
ANOVA is considered to be quite robust when the cells
included have the similar numbers of cases (11). Kendall’s
W-tests were used as a validation in the smaller group of
children within the 75th to the 100th percentile. Paired
t-tests were used to compare the first and fourth (12-month)
measure of the massage group.

RESULTS
Total sample
Parents’ total CBCL scores were in the massage group
18.9 ± 14.2 while the controls scored 18.1 ± 14.4, t =
0.29 (n.s). The staff scored the massage children higher than
the control children before the treatment started (19.6 ±
17.6 vs. 12.8 ± 13.4, t = 2.25, p = 0.03). Parents and staff
did not differ significantly in total scoring (18.5 ± 14.2 vs.
16.5 ± 16.1, t = 1.09, n.s.). They differed as concerns at-
tention scores (1.9 ± 2.1 vs. 2.5 ± 3.3, t = 2.10, p = 0.04)
and as concerns social problems (1.1 ± 1.6 vs. 1.4 ± 1.9,
t = 1.98, p = 0.05) but not as concerns aggressive behaviour
(6.6 ± 5.1 vs. 6.1 ± 6.7, t = 0.78, n.s.). No significant effects
of massage were found when all children were included in
the analyses.

Subgroup analysis
When children with the highest scores, 75th–100th per-
centile of total CBCL rated either by the parents or staff,
were analysed, some differences were observed. Twenty-
nine children (18 children in the massage group and 11
controls) were scored high by the parents, and 28 (19 in
the massage group and 9 controls) were scored high by the
staff. All 57 children were included in the separate subgroup
analysis.

When the scores obtained after 3 months were com-
pared, no differences were observed between the groups.
Both groups had decreased in comparison to the observa-
tions made before the study started (Table 1). As the num-
bers of children in each group were quite small, we wanted
to validate the ANOVA model with a nonparametric test.
The Kendall’s W-test was used and showed no different pat-
tern.

When the ratings performed by the parents were anal-
ysed, some differences appeared between the massage group
and the controls (Table 1). The factors that differed signif-
icantly between the groups were aggressive behaviour and
somatic problems. The changes from 3 to 6 months were
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Table 1 Ratings of CBCL scores (mean ± SD) of children with the highest scores, 75–100 percentile, who had regular massage (n = 18) at the day-care centre
compared to children with no massage (controls, n = 11)

Massage Control From 3 to 6 months

0 months 3 months 6 months 0 months 3 months 6 months F∗ p-value

Aggressive behaviour 13.2 ± 4.2 8.8 ± 5.4 7.4 ± 4.0 13.0 ± 3.9 7.4 ± 5.1 9.1 ± 5.9 4.65 0.04
Attention problems 4.2 ± 2.5 2.3 ± 2.6 2.1 ± 1.8 4.0 ± 2.3 2.1 ± 1.5 2.3 ± 2.1 0.51 n.s.
Anxious/depressed 3.7 ± 3.3 2.2 ± 2.6 2.4 ± 2.6 6.5 ± 4.1 3.1 ± 4.1 3.9 ± 3.1 0.24 n.s.
Social problems 2.2 ± 1.4 1.1 ± 1.0 0.9 ± 0.7 3.4 ± 2.7 1.7 ± 1.5 1.9 ± 1.7 0.02 n.s.
Somatic problems 1.9 ± 1.8 1.2 ± 1.9 1.1 ± 1.4 0.6 ± 0.6 0.9 ± 1.6 1.1 ± 1.2 5.77 0.02

Total 36.8 ± 10.4 23.9 ± 14.8 20.6 ± 8.7 38.8 ± 15.1 22.8 ± 16.6 26.6 ± 16.2 3.53 0.07

Parental ratings before treatment (0 months), after 3 and 6 months.
∗Interaction from 3 to 6 month with respect to different mean values at 0 month.

Table 2 Ratings of CBCL scores (mean ± SD) of children with the highest scores, 75–100 percentile, who had regular massage (n = 19) at the day-care centre
compared to children with no massage (controls, n = 9)

Massage Control From 3 to 6 months

0 months 3 months 6 months 0 months 3 months 6 months F∗ p-value

Aggressive behaviour 15.3 ± 7.1 10.4 ± 7.5 9.7 ± 6.0 12.8 ± 7.0 5.9 ± 3.6 10.2 ± 6.3 6.50 0.02
Attention problems 6.4 ± 3.8 3.9 ± 3.3 3.6 ± 3.2 6.7 ± 5.3 4.0 ± 3.5 5.3 ± 4.6 0.28 n.s.
Anxious/depressed 4.8 ± 2.9 1.6 ± 1.2 2.0 ± 2.2 5.8 ± 4.0 2.1 ± 1.7 2.6 ± 1.4 0.03 n.s.
Social problems 4.1 ± 2.2 2.7 ± 1.8 2.1 ± 1.7 3.4 ± 1.8 2.3 ± 1.9 3.0 ± 2.4 7.38 0.01
Somatic problems 0.4 ± 0.3 0.2 ± 0.4 0.4 ± 0.6 0 0 0.2 ± 0.4 0.23 n.s.

Total 40.2 ± 17.1 24.6 ± 14.8 23.9 ± 14.9 35.0 ± 15.4 16.8 ± 7.0 27.2 ± 9.6 8.98 0.006

Staff ratings before treatment (0 months), after 3 and 6 months.
∗Interaction from 3 to 6 month with respect to different mean values at 0 month.

more prominent in the massage group as compared to the
controls (F = 4.65, p = 0.04 and F = 5.77, p = 0.02).

When the staff ratings were analysed, a similar pattern ap-
peared. In analogy with the parents’ ratings, a decrease was
found at 3 months in both groups. There were no differences
after 3 months but were there after 6 months. The aggressive
behaviour score decreased between 3 and 6 months after the
start of treatment in the massage group (F = 6.50, p = 0.02).
Further, the social problem score was lower at 6 months in
the massage group (F = 7.38, p = 0.01). However, no signif-
icant differences were found in the factor somatic problems
(Table 2).

A common pattern in the observations by both the par-
ents and the staff was that the values for the majority of
the CBCL factors decreased in both groups after 3 months.
Furthermore, an interesting observation was that the boys
in both groups showed decreased levels of social problems
(F = 3.79, p = 0.06) according to parental ratings and that
the intensity of activities diminished from 0 to 3 months
in the control group (F = 6.03, p = 0.02) according to the
staff.

Long-term effects
The evaluation after 12 months showed a continuous de-
crease in the CBCL subscales aggressive behaviour and
withdrawal. However, only about half the children in the

massage group were evaluated. Both the parents and the
staff made the same observations. Parents also rated a de-
crease of attention problems and somatic problems. The
staff observed a decrease of anxiety symptoms (Table 3).

DISCUSSION
A short daily period of massage-like touching over a pe-
riod of 6 months seems to have some beneficial effects on
the behaviour of the most deviant preschool children. Both
staff and parental ratings of aggressive behaviour of CBCL
showed reduced scores. However, the decrease at home was
not as clear as the reduction of aggression at the day-care
centre. This is expected, as aggression is usually more promi-
nent in groups of children, and consequently more easily
identified by the staff than by the parents. In addition, so-
cial problems decreased and the children behaved in the
day-care setting. Physical complaints were reduced at home.
The study groups were small and the power of this study is
a problem, but the statistical techniques used minimise the
risk.

Children in both groups improved after 3 months. A
placebo effect, often found in controlled therapy studies,
could explain this, as the control group also received some
extra attention. The fact that the children in the control
group deteriorated after the next 3 months supports this
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Table 3 Parental (n = 34) and staff (n = 36) ratings (CBCL) of preschool children in day-care who received massage during mid-day rest over 12 months
(mean ± SD)

Parents Staff

0 months 3 months 6 months 12 months 0 months 3 months 6 months 12 months

Aggressive behaviour 6.9 ± 5.7 4.9 ± 4.6 4.8 ± 4.2 4.4 ± 4.0∗∗ 4.2 ± 5.2 3.1 ± 5.4 3.1 ± 4.7 2.4 ± 4.2∗

Attention problems 2.1 ± 2.3 1.2 ± 1.4 1.2 ± 1.6 1.2 ± 1.7∗ 2.2 ± 2.7 2.3 ± 2.9 2.0 ± 3.2 1.8 ± 3.6
Anxious/Depressed 1.4 ± 2.2 0.9 ± 1.7 0.9 ± 1.5 1.0 ± 2.0 1.8 ± 2.1 1.2 ± 1.7 1.4 ± 2.0 0.9 ± 1.9∗

Social problems 1.0 ± 1.4 0.5 ± 1.0 0.5 ± 0.9 0.5 ± 1.3† 1.2 ± 1.6 1.2 ± 1.3 0.9 ± 1.8 0.8 ± 1.02†

Somatic problems 0.9 ± 1.4 0.6 ± 1.1 0.4 ± 0.9 0.3 ± 0.6∗∗ 0.2 ± 0.5 0.3 ± 0.6 0.2 ± 0.5 0.2 ± 0.5∗∗

Withdrawn 1.3 ± 1.7 0.8 ± 0.9 0.8 ± 0.9 0.8 ± 1.3∗ 1.3 ± 1.6 0.9 ± 1.6 1.0 ± 1.3 0.5 ± 1.2∗∗

Total 19.0 ± 15.2 12.7 ± 10.9 12.2 ± 9.2 11.3 ± 10.9∗∗∗ 13.7 ± 12.6 10.6 ± 11.3 10.6 ± 11.4 7.7 ± 11.6∗∗∗

t-test between 0 and 12 months, two-tailed significance.
†p < 0.1, ∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.

assumption. Aggression in children tends to decrease with
increasing age, which could be another explanation (2).

This study differs from previous studies since it was per-
formed on a long-term basis in a normal day-care setting.
The staff, mostly preschool teachers, working at the day-care
centres, performed the massage. In our prolonged study, the
effects of the massage were reinforced and sustained.

Our findings are in line with those of previous studies.
Massage therapy in humans reduces pain, increases alertness
and reduces stress symptoms and reduces stress hormones
(6,12). Furthermore, stress reduction in various somatic dis-
eases and autism has been demonstrated. Improved growth
and maturation in preterm infants have also been reported
(13,14).

It might be argued that this study was not performed in a
blind fashion and was not randomized. An external observer
could have been used to carry out the study in a blind fash-
ion. However, this would have been very time-consuming
and expensive since several observers would have been
needed. Interobserver agreement should also have been
checked. Another practical aspect is that trained observers
are very difficult to find. Thus, it was not possible to perform
the study in a blind way. Another objection to the result is
that there might be an allegiance bias towards the massage
method, which cannot be completely ruled out. However,
the fact that similar results were obtained in both massage
and control groups after the first 3 months does not sup-
port this assumption. An alternative explanation could be
that the individual attention given to the massaged children
contributed to the positive effect.

The CBCL evaluations are widely used and considered to
be reliable when performed by teachers and parents (15).
Different behaviours rated by external observers, teachers
and parents who know the child well have been reported
to have a satisfactory correlation (16). However, as in most
studies, parents and teachers differ somewhat in their scor-
ing of children’s behaviour (17).

It has been suggested that daily touching is diminishing
within the families during the last decades. The reason is
that most children, at least in Sweden, are not in the care of
the family during daytime. Instead, the parents are working

out of home. Thus, more intimate contacts are less frequent.
Reconciliatory behaviour after conflicts, such as touching,
playful activities are considered to decrease future aggres-
sion, stress and frustration and to increase co-operation and
tolerance (18,19).

Oxytocin has calming and socializing effects. It is released
during social interaction. Thus, oxytocin release may have
diminished. Together with present-day stress, this may influ-
ence the behaviour of today’s children. Further studies are
needed to validate our findings. However, the study indi-
cates a possibility, if confirmed, to decrease small children’s
aggressive behaviour easily and inexpensively within the re-
sources of ordinary daycare.
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