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Children With Cystic Fibrosis Benefit From

Massage Therapy
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Objective: To measure the effects of parents giving massage therapy to their children with cystic fibrosis

to reduce anxiety in parents and their children and to improve the children’s mood and peak air flow

readings.

Methods: Twenty children (5-12 years old) with cystic fibrosis and their parents were randomly assigned to

a massage therapy or a reading control group. Parents in the treatment group were instructed and asked

to conduct a 20-minute child massage every night at bedtime for one month. Parents in the reading con-

trol group were instructed to read for 20 minutes a night with their child for one month. On days 1 and 30,

parents and children answered questions relating to present anxiety levels and children answered ques-

tions relating to mood, and their peak air flow was measured.

Results: Following the first and last massage session, children and parents reported reduced anxiety. Mood

and peak air flow readings also improved for children in the massage therapy group.

Conclusions: These findings suggest that parents may reduce anxiety levels by massaging their children

with cystic fibrosis and their children may benefit from receiving massage by having less anxiety and im-

proved mood, which in turn may facilitate breathing.
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Cystic fibrosis (CF) is a chronic, life-threatening dis-
ease typically diagnosed in early childhood. The
prevalence of CF is about 1 of every 3,300 live
births; it is the most common genetic disease in the
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United States (Cystic Fibrosis Foundation, 1998),
characterized by a generalized dysfunction of the
exocrine system (particularly affecting the gastro-
intestinal, pancreatic, hepatic, respiratory, and re-
productive systems). Chronic lung infections and
pancreatic inadequacy, resulting in deficient diges-
tion and malabsorption of nutrients, are the most
common complications of this multisystem disease.
The mean life expectancy for those with CF has in-
creased due to improved therapies. More than 25%
of patients reach adulthood, and 9% live past 30
years of age (Boucher, 1994).
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Besides the life-threatening health issues, adjust-
ment problems affect as many as 60% of mothers
and 62% of children (Thompson, Gustafson, Ham-
lett, & Spock, 1992). Distress, mild depression, and
conduct disorders have been documented (Burke et
al., 1989; Thompson et al, 1992). Not surprisingly,
maternal adjustment has been positively associated
with symptom reports (Thompson, Gustafson,
George, & Spock, 1994; Thompson et al., 1992).

Treatment for CF is focused on clearing airways
secretions, controlling infections in the lungs,
maintaining nutrition, and preventing intestinal
obstruction. Combination therapies include antibi-
otics to prevent and treat infections, broncho-
dilators, mucolytics, and corticosteroids (Hodson
& Warner, 1992), nutritional management that
includes pancreatic enzyme and multivitamin sup-
plements (Parker & Young, 1991) and chest physio-
therapy (postural drainage) to remove secretions
trapped in the airway (Maayan et al., 1989). Chest
physiotherapy may be required one to four times
daily and consists of rhythmic pounding and tap-
ping on different sections of the lungs to facilitate
loosening of bronchial secretions. Typically, parents
are trained to administer the chest physiotherapy.

An additional therapy that has not been ex-
plored for children with CF is massage therapy.
Studies from our research group reveal numerous
benefits for pediatric populations from massage
therapy. Premature infants who received 10 hospital
days of massage therapy gained 47% more weight,
had better reflex responses on the Brazelton Neona-
tal Behavioral Assessment Scale, and were dis-
charged 6 days earlier from the hospital compared
to a standard medical control group (Field et al.,
1986). In addition, a reduction in stress hormones
(norepinephrine, epinephrine) has been reported
for infants receiving daily massages (Field et al.,
1996), which suggests decreased sympathetic acti-
vation as an underlying mechanism.

Massage therapy has also been shown to benefit
children with chronic illnesses. For example, anx-
ious and depressed adolescents showed an increase
in positive affect and cooperative behavior follow-
ing daily massages (Field et al., 1992). In a recent
study on asthmatic children, parents were trained
to administer massage therapy (Field, Henteleff, et
al., 1998). Pulmonary functions improved includ-
ing forced vital capacity (FVC), forced expiratory
volume in 1 second (FEV 1%), forced midexpiratory
flows (FEF 25%-75%) and peak expiratory flow rate
(PEFR). In addition, the children displayed more
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positive attitudes by the end of the study and par-
ents’ anxiety levels decreased as a result of giving
massage.

Because children with CF present symptoms of
distress similar to those experienced by children
with other chronic illnesses, and because children
with CF show poor outcome measures on pulmo-
nary function tests, they may benefit from massage
therapy. Moreover, massage therapy requires little,
if any, compliance from the children, unlike chest
physiotherapy. In addition, because parental dis-
tress has been correlated with symptomology in CF
children (Thompson et al., 1992, Thompson et al.,
1994) and because parents who massage their chil-
dren report decreased anxiety (Field, Hernandez-
Reif, Seligman, et al., 1997), asking parents of chil-
dren with CF to massage their children may help
parents as well. Massage therapy is expected to be a
cost-effective treatment because parents can be
trained to conduct massages and it takes approxi-
mately half the time of chest physiotherapy.

The present study, therefore, assessed the effects
of massage therapy over one month on both par-
ents and their children with CE One month was
chosen as the outcome assessment period because
this time frame has been shown to yield significant
improvements in mood and in lowering anxiety
and stress hormones for children with chronic dis-
eases (Field, Hernandez-Reif, LaGreca, et al., 1997;
Field, Hernandez-Reif, Seligman, et al., 1997) and to
improve pulmonary functions in asthmatic chil-
dren (Field, Henteleff, et al., 1998). Children receiv-
ing massage therapy were expected to demonstrate
less anxiety and improved mood, based on previous
massage therapy findings with chronically ill chil-
dren, and show improved peak air flow readings
(Field, Henteleff, et al., 1998). Parental anxiety was
also expected to decrease from massaging their chil-
dren, as reported in other massage therapy studies.

Method
Participants

Twenty-four parents who had children with CF
were approached about the study during an office
appointment to one of two cystic fibrosis centers.
Only one parent, who had two adolescent children
with CF, refused to participate, stating that her chil-
dren’s CF was mild. The remaining 23 children and
their parents, who were willing to participate, were
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randomly assigned to a massage therapy or a read-
ing control group. Three of the 23 families were
later dropped from the study due to noncompli-
ance; one child and parent dyad had been assigned
to the massage therapy group and the other two
parent-child pairs were in the reading control
group. The three families had failed to keep their
30-day appointment and admitted to not following
the protocol instructions. The final sample was
composed of 20 children and their parents, 10 as-
signed to the massage therapy treatment group and
10 assigned to the reading control group. A power
analysis, based on measures of anxiety and peak air
flow readings, was conducted and indicated that a
sample of 20 subjects would be sufficient to detect
medium to large effects, so no other families were
approached.

The children ranged in age between 5 and 15
years (M age = 9.9). This wide age range was used
because it was most representative of the children
attending the day clinics. Parental informed con-
sents and child assents (for children 7 years or
older) were obtained prior to the start of the study.
All children were informed of the purpose of the
study, and for those in the massage therapy group,
the children were asked if they were willing to have
their parents massage them at night. The children
said they understood what massage entailed and all
agreed to be in the study.

The sample was predominantly lower to middle
socioeconomic status (M = 4.1 on the Hollingshead
Two Factor Index). Although CF is predominantly
a Caucasian disease, because of the ethnic diversity
in South Florida, the sample was 35% Caucasian,
30% African American, and 35% Hispanic. The chil-
dren’s CF condition was classified using the Na-
tional Institutes of Health (NIH) clinical scoring
for cystic fibrosis (revised) (Sockrider, Swank, Seil-
heimer & Schildow, 1994). Clinical severity (100 =
excellent, O = poor) for this sample ranged from 47
to 99 (M = 82.2). The scores for the massage therapy
(M = 82.2) and the control group (M = 82.0) did
not statistically differ (p > .05). Overall, the chil-
dren’s CF condition was mild. Two children (one in
the massage therapy and one in the reading control
group) had an NIH score of 47 and 62, respectively,
suggesting their CF condition was severe. Forty-two
percent of the children had not been hospitalized
in the past 12 months, whereas 15% had been hos-
pitalized once, 33% had two hospitalizations, and
10% had more than two hospitalizations in the past
year. Parents and children in the reading control

177

group were informed that after the 30-day reading
period they would be taught the massage therapy.
The groups did not differ on the above variables (all
ps > .05).

Procedures

During the study period, the children continued to
receive standard medical care, including examina-
tions by their pulmonary clinic. Half of the children
were randomly assigned to the massage therapy
treatment group and the other half to a reading
control group.

Massage Therapy. During a clinic visit, parents
were given written instructions and trained by a
massage therapist on how to conduct the massages.
The children in the massage therapy group received
a 20-minute massage from the parent before bed-
time, every night for 30 days. In all but one case,
the mother performed the massage sessions. The
procedure for massage therapy was similar to those
described in other massage therapy studies for pedi-
atric chronic illnesses (Field, Hernandez-Reif, La-
Greca, et al., 1997; Field, Hernandez-Reif, Seligman,
et al., 1997) with the exception that attention in
the present protocol was given to positioning for
optimal postural drainage and chest and stomach
procedures were added. Parents were called bi-
weekly to check compliance. They were also asked
to perform the massage therapy on the return visit
as an additional check on compliance.

Using small pillows under the legs and hips, the
child was first positioned lying on the back at a 45-
degree angle to assist postural drainage. The mas-
sage began by stroking with the flats of fingers the
(1) face/head area: (a) strokes to forehead starting
from the middle with both hands and then moving
towards side of face, (b) strokes under cheekbones,
using fingertips from nose to jaw (under cheek-
bones) and back, (c) strokes upward from middle of
jaw to sides of face, (d) massage to outer ears, bot-
tom to top, (e) small circles with fingers over entire
scalp; (2) neck: fingertips and flats of fingers in up-
ward strokes from base of neck to base of skull; (3)
chest: (a) smooth strokes along the sternum and up-
per ribs, using flats of fingers and palms, (b) strokes
from waist to shoulder along the side of body; (4)
abdomen: following the colon (a) circular, clockwise
strokes over the abdomen, (b) flat, gliding clockwise
strokes over the abdomen, (c) strokes to the sides of
the trunk, from waist up to the shoulder; (5) arms:
(a) short and long strokes with thumbs to top of
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hand and then to palm, (b) long gliding strokes
from wrist to shoulder, (c) rolling arm from wrist to
shoulder, using flats of hands; (6) front of legs: (a)
long strokes from ankle, to outside at hip and back
down to foot, first using one hand and then using
both hands to deliver strokes, (b) small circles over
the knee; (7) foot: (a) strokes, using thumbs, to work
top of foot from ankle to toes, (b) circles and criss-
cross strokes, using thumb, to bottom of foot, (c)
squeezes and light pulls to each toe; with the child
face down, (8) back: (a) crisscross strokes, with flats
of hands, from waist to neck, (b) small circles, using
fingertips, along side of spine from neck to waist,
(c) strokes with flats of hands from spine to side,
starting at waist and moving up to neck and back
down, (d) strokes down back from neck to waist,
using flats of hands; (9) back of legs: (a) strokes on
outside of legs from ankle to hip, (b) circular move-
ments, using thumbs, to back of knee, (c) large cir-
cles over back of calf muscle, moving from ankle to
knee and then flat strokes moving back and forth
to ankle, (d) continuous circles around the ankles,
(e) large circles over bottom of foot, using thumbs,
(f) shaking/rocking of leg.

Control Group. The primary care-giving parent
(always the mother for this group) of the children
in the control group was instructed to read to the
child for 20 minutes prior to bedtime. For the older
children, (four adolescents) parents read from a
novel of the adolescent’s choice. This period was
presented to parents as an opportunity to unwind
with their child before bedtime. The purpose for
this group was to control for potential placebo ef-
fects that might be attributed to attention from a
parent. Parents were telephoned biweekly by a re-
search assistant to check compliance on story read-
ing. Parents were advised not to massage their
children during the study period and informed that
after the assessments on the 30th day they would
be shown how to conduct the massage.

Assessments

Pre- and Postsession Assessments

(Immediate Effects)

Assessments were conducted at the pulmonary
clinic during the scheduled visit. These assessments
were made 20 minutes before and after the massage
or control period on days 1 and 30 of the 1-month
study. The assessments evaluated the immediate im-
pact of the massage (or control period) on the par-
ent’s anxiety levels, and the child’s anxiety and
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mood levels. Some effects of massage therapy have
been documented after one session and have typi-
cally included short-term changes in mood, anxi-
ety, and stress hormones. In this study, the short-
term assessments included an anxiety scale admin-
istered to parents and children and a mood scale
administered to the children.

Parent Questionnaire. The parent most involved
with the child’s care completed the State Anxiety
Inventory (STAI; Spielberger, 1973; Spielberger, Gor-
usch, & Lushene, 1970) questionnaire and was in-
structed on how to conduct the massage therapy or
to read with their child at night.

The parents completed the STAI, a 20-item scale
that assesses how they feel at the present moment.
Characteristic items include “I feel nervous,” “I feel
calm,” “I am tense.” Responses range from “Not at
all” to “Very much so.” The STAI scores increase in
response to stress. The scores range from 0 to 60
with a higher score reflecting more anxiety. The
STAI has acceptable concurrent validity (Spiel-
berger, 1973) and internal consistency (r = .83).

Child Questionnaires. A research assistant read
the assessments to the children and recorded their
answers. To reduce experimenter bias, the re-
searcher was instructed to read all questions in the
same tone of voice.

1. State Anxiety Inventory for Children (STAIC:
Spielberger, 1973). The children were assessed on
the STAIC, which is an adaptation of the STAI for
school-age children and adolescents who are below
average in reading level. The STAIC consists of 20
questions on present feelings. Children choose
from statements such as “I feel very calm,” “calm,”
or “not calm.” The STAIC has acceptable internal
validity (Montgomery & Finch, 1974; Spielberger,
1973).

2. Profile of Mood States (POMS; McNair, Lorr, &
Droppleman, 1971). The children’s depressed mood
was assessed by the POMS-depression subscale
(modified in this study for children), a short ques-
tionnaire consisting of 19 adjectives. A previous
study on massage effects for anxious children and
adolescents suggested that the POMS is a sensitive
measure for assessing mood changes in children
after therapy (Field et al., 1992). The modified
POMS was derived by selecting and simplifying
those items that comprised the depressed subscale
as listed in the POMS manual. Typical items in-
cluded “unhappy,” “sorry for things done,” “sad.”
If the child had trouble understanding an adjective,
it was placed in a sentence. The children responded
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Table I. Means for Pre-Post Measures for Massage and Control/Reading Group for Day 1 and Day 30 of the Study
Massage (n = 10) Control (n = 10)
Day 1 Day 30 Day 1 Day 30

Measures Pre Post Pre Post Pre Post Pre Post Effect size
Immediate effects

Parents’ anxiety

(STAI) 41.19(4.1) 36.4%* (3.7) |29.7%* (5.5) 30.9%* (9.3) |37.0°(5.5) 35.57(6.5) [ 36.32(11.2) 40.0°(10.6) 28
Child scales

Anxiety (STAIC) | 32.27(4.9) 26.10** (4.4) | 26.17** (2.9) 24.7°** (3.2) | 30.87(2.0) 30.29(3.1) | 33.19(6.6) 32.99(5.9) 34

Mood (POMS) | 4.6° (2.6) 2.0%* (2.5) 3.6°(3.0) 1.7 (2.7) | 5.7°(5.2) 6.47(4.7) |8.57(5.3) 7.2%(4.6) 26
Effects after 1
month

Peak air flow

(PEFR)< 271.57(87.8) 297.9%* (94.1) 255.0°(95.8) 244.0°(125.4) 47

Standard deviations (in parentheses) follow means.

a*Superscripts indicate significance levels for adjacent numbers in the cast of pre-post massage session changes, and those appearing in column 3
reflect the differences between premassage values on first and last days (*p < .05, **p < .01). The groups did not differ on baseline measures for

any of the above variables.
‘Higher numbers are optimal.

to how they felt “right now” on a 5-point scale
ranging from “not at all” to “extremely.” The scale
was found to have good face validity for measuring
depressed mood in children.

Day 1-Day 30 Peak Air Flow Monitoring. All parti-
cipants were trained to use peak flow meters by a
pediatric respiratory therapist, prior to enrolling
into the study. Their personal best values were de-
termined. Peak flow monitoring was performed
twice daily. Participants recorded the best of three
readings each time.

Peak flow monitoring is a measurement of air
flow through larger airways (but not of pulmonary
function) and is effort-dependent. Peak flow moni-
toring was used in this study because it was the only
objective pulmonary monitoring available in this
preliminary, short-term study and it provided some
monitoring of treatment effects. If children felt bet-
ter, they were expected to show more positive read-
ings, whereas negative readings were expected if the
treatment had negative aspects.

Results

Repeated measures by group (massage/reading)
MANOVAs and ANOVAs were conducted. The re-
peated measures were pre- and posttherapy sessions
(time) and first (day 1) and last day (day 30) of the
study. Post-hoc Bonferroni f tests were used to assess
interaction effects. Effect sizes were also conducted
and are reported in Table I.

Pre- and Postsession Assessments

(Immediate Effects)

For the STAI and STAIC, group by session interac-
tion effects for parents in the massage group, F(1,
17) = 6.28, p < .05, and their children, F(1, 17) =
5.73, p < .05, revealed a reduction in anxiety fol-
lowing the session on the first day for the parents
and for the children (see Table I).

For the POMS, a group by session interaction ef-
fect, F(1, 17) = 7.30, p < .05, revealed improved
mood for the massaged children following the first
and last day sessions (see Table I).

Day 1-Day 30 Assessments

A group by session by days interaction effect, F(1,
17) = 6.60, p < .05, for the children and for the
parents, F(1, 17) = 6.28, p < .05, on the STAI sug-
gested a reduction in the massaged children’s and
their parents’ anxiety levels on day 30 of the study
compared to day one (see Table I).

A group by days interaction effect, F(1, 17) =
8.04, p < .05, revealed an increase in peak air flow
readings for the massage therapy group by day 30
of the study. A moderate effect size was observed for
this measure (see Table I).

Discussion
Chronic illness is a potential stressor for sick chil-

dren and their families (Thompson et al., 1992). In
the present study, the immediate effects of massage
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therapy for children with CF included reduced anxi-
ety levels and improved mood. The children’s self-
reports of decreased anxiety were still evident by
the 30th day of the study, suggesting that the daily
massages reduced their stress levels. These data are
consistent with those in other massage therapy
studies showing decreased anxiety in children with
chronic illnesses, including asthma (Field, Hen-
teleff, et al., 1998), juvenile rheumatoid arthri-
tis (Field, Hernandez-Reif, Seligman, et al., 1997)
and diabetes (Field, Hernandez-Reif, LaGreca, et
al., 1997).

The reduced anxiety in the parents is also prom-
ising in that studies show that decreased maternal
anxiety facilitates child adjustment to CF (Thomp-
son et al., 1992). Furthermore, this finding is consis-
tent with results from studies that reveal bidirec-
tional effects for the receiver as well as the giver of
massage (Field, Hernandez-Reif, Quintino, Schan-
berg, & Kuhn, 1998) and with findings from other
studies wherein parents report reduced anxiety after
massaging their children with chronic illnesses
(Field, Hernandez-Reif, LaGreca, et al., 1997; Field,
Hernandez-Reif, Seligman, et al., 1997). Moreover,
that only one child-parent dyad failed to complete
the 1-month massage protocol suggests that mas-
sage therapy has general acceptability for families
who have children with CFE

The increased peak air flow readings following
1 month of massage therapy are also encouraging.
Although peak flow readings do not provide an ade-
quate measure of pulmonary function, they do pro-
vide a measure of the flow through the larger
airways and how well the children perform. That
the readings significantly increased with massage
therapy suggests the positive aspects of the treat-
ment with the limited sample and implies that mas-
sage therapy may have potential clinical signif-
icance for not only reducing psychological distress
but also for improving peak airflow in children with
CF. The peak expiratory air flow increase in the CF
children is also consistent with the increases re-
ported for children with asthma (Field, Henteleff,
et al., 1998).

One limitation of the present study, however,
was that measures of pulmonary functions were not
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obtained. Also, massage therapy was discontinued
after 30 days. Longer follow-up is required to deter-
mine whether massage therapy may ameliorate the
deterioration on pulmonary functioning caused by
CF. Future studies might explore longer effects of
massage therapy on lung function, which can be
studied by following changes in FVC, FEV 1%, FEF
25%-75%, number of respiratory exacerbations,
measurement of salivary stress hormones, and me-
tabolites of stress hormones in urine. Daily massage
over 3 months, for example, may lead to improved
airway tone and decreased irritability due to vigor-
ous coughing and chest physiotherapy (Hodson &
Warner, 1992).

Future research might also examine massage
therapy for alleviating some of the gastrointestinal
symptoms, such as abdominal pain, weight loss,
and mealtime behavior problems (Crist, McDon-
nell, Beck, Gillespie, & Mathews, 1992; Stark et al.,
1990; Stark et al., 1991), inasmuch as massage ther-
apy has reduced pain and enhanced weight gain in
other studies (see Field, 1996, for a review). Massage
therapy may lead to the release of food absorption
hormones, such as insulin and gastrin, by vagal
nerve stimulation (Uvnas-Moberg, Widstrom, Mar-
chini, & Windberg, 1987). This can be especially
beneficial for patients with CF, since this improves
nutritional status and muscle strength.

Because the small sample size is a limitation of
the current study, replication is necessary with a
larger controlled clinical trial. In addition, the
mechanism underlying the impact of massage ther-
apy on peak airflow is unclear and requires investi-
gation. Nonetheless, the results of this 30-day study
are encouraging. Incorporating massage therapy
into the routine of children newly diagnosed with
CF or those with mild-to-moderate pulmonary dis-
ease may be beneficial, not only in reducing the
children’s stress level, but also the parent’s anxiety.
Also, because parents can be easily taught to mas-
sage their children and compliance with the mas-
sage treatment was high, this form of therapy can
be considered a cost-effective treatment.
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