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Abstract

Background: Feeding intolerance in premature infants is one of the main causes of their long-term hospitalization
in NICUs. Massage therapy is a cost-effective intervention that has a positive impact on the health of infants and
their parents. This systematic review investigates the effect of massage on feeding intolerance in preterm infants.

Methods: A search was carried out in English databases including Medline (via PubMed), Scopus, Cochrane Library,
Google Scholar, Embase (via Ovid) and Persian databases including SID and Magiran for articles published until
November 2019 with language restrictions (English or Persian) but no time restrictions. The risk of bias in the
studies was assessed using the Cochrane guidelines. The results of the meta-analysis were reported as mean
difference, and the heterogeneity of the studies was evaluated using I°. GRADE approach was used to assess the
quality of the evidence.

Results: Of the 528 reviewed articles, eight were eligible for this study and finally six studies were included in the
meta-analysis. According to the meta-analysis conducted on 128 preterm infants, the mean gastric residual volume
(MD=-2.11;95% ClI: —2.76 to — 145, P < 0.00001) and mean frequency of vomiting (MD =—0.84; 95% Cl: — 1.37 to
—0.31; P=0.002) were significantly lower in the massage therapy group compared to the control group. The mean
abdominal circumference (MD =—1.51; 95% Cl: —4.86 to 1.84; P=10.38) and mean gastric residual number (MD = —
0.05; 95% Cl: —0.34 to 0.24; P=0.74) were lower in the massage therapy group compared to the control group,
although not in a statistically significant manner.

Conclusion: Massage therapy significantly reduces the gastric residual volume and vomiting in preterm infants.
Given the limited number of reviewed studies, the small number of neonates examined, and the short intervention
periods, it is recommended that clinical trial be conducted with accurate methodology, longer interventions and
larger sample sizes to ensure the effect of massage on feeding intolerance in these infants.
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Background

Premature birth is one of the most important direct
causes of neonatal mortality, and the second leading
cause of child mortality after pneumonia. Each year, one
million out of the 15 million premature infants born die
in the first year of life due to the complications of pre-
mature birth [1]. In recent years, significant improve-
ments have been made in the care provided to these
infants; however, prematurity is still a major cause of in-
fant morbidity and mortality in developing countries [2].

Many premature babies are transferred to NICUs after
birth and are fed by tube (nasal or oral route) [3]. Due
to their prematurity, these infants lack a proper coordin-
ation between sucking, swallowing and breathing, and
their risk of aspiration is therefore increased and they
have to be fed by gavage [4]. Feeding problems are one
of the factors causing the prolonged hospitalization of
premature infants in NICUs [5]. The incomplete devel-
opment of the gastrointestinal motility system in prema-
ture infants increases the gastric emptying time and
decelerates bowel movements and eventually leads to
symptoms such as constipation, abdominal distention
and increased gastric residual volume (GRV) [6]. A high
GRYV increases the risk of gastrointestinal complications,
such as necrotizing enterocolitis (NEC) [7]. Feeding in-
tolerance is one of the major causes of weight loss in
preterm infants that increases the risk of infection and
prolongs prenatal feeding [3].

According to a meta-analysis conducted by Wang
et al., massage therapy is a cost-effective intervention
that improves weight gain and reduces hospitalization
time in preterm infants [8]. In addition, massage therapy
has a role in stimulating the digestive system and the
vagus nerve in preterm infants and may thereby affect
the growth of these infants [9].

Given the crucial role of neonatal nutrition and its as-
sociation with cardiovascular disease risk factors, bone
problems and cognitive function in adulthood [10] and
the potential positive effect of massage on this variable
[11], and also since some review studies 8, 12] have in-
vestigated the effect of massage therapy on a number of
outcomes in preterm infants while no systematic review
studies have yet examined the effect of this method on
feeding intolerance in these infants, this review study
was conducted to determine the effect of massage ther-
apy on feeding intolerance in preterm infants.

Methods

Search strategy and study selection

This systematic review study examined randomized, con-
trolled, clinical trials and quasi-experimental studies that
evaluated the impact of massage therapy on preterm in-
fants’ feeding intolerance. A search was carried out on all
the articles published in English or Persian and indexed in
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English databases including Medline (via PubMed), Sco-
pus, Cochrane Library, Google Scholar, Embase (via Ovid)
and the Persian databases including SID and Magiran.
The keywords used alone or in combination with other
words included “preterm infants”, “feeding”, “feeding in-
tolerance”, “massage”, “tactile-kinesthetic stimulation”,
and their Persian equivalents.

All the articles reporting about randomized controlled
clinical trials or quasi-experimental studies examining the
effect of massage on the symptoms of feeding intolerance
were reviewed. The PICO model (patient, intervention,
comparison and outcome) was used. The patients in-
cluded preterm infants (gestational age less than 37 full
weeks). The intervention included the use of massage
therapy. The comparison group consisted of those receiv-
ing routine care or any intervention other than massage
therapy. Studies that investigated term infants or adults,
and had no control groups were excluded.

Primary outcomes
Mean GRV and number of gastric residual.

Secondary outcomes
Mean frequency of vomiting and abdominal circumference.

Data extraction

Two authors examined the acceptability and quality of
the articles separately, and any disagreement was re-
solved by consensus and consultation with a third per-
son. The following data were extracted and recorded in
a checklist designed by the research team: first author’s
name and year of publication, type of study, number of
randomized participants, type of intervention and its
duration, gestational age, follow-up time, outcomes and
results (Table 1).

Assessing the risk of bias in included studies

Allocation sequence bias, allocation concealment bias,
participants, personnel and outcome assessor blinding
bias, attrition bias and reporting bias were separately
assessed by two authors using the Cochrane handbook.
GRADE approach was used to assess the quality of the
evidence.

Statistical analysis

RevMan version 5.3 software was used to perform the
meta-analysis and draw the risk of bias plots. The results
of the meta-analysis were reported as mean difference
with a confidence interval of 95%. The heterogeneity of
the studies was evaluated using I%. The fixed effect was
reported in the case of no significant heterogeneity (I* <
50%, p 20.01) and the random effect in the case of sig-
nificant heterogeneity (I*>50%, p<0.01). If the mean
and standard deviation were reported zero in a study, its
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results were not entered into the meta-analysis due to
the inability to enter these values into RevMan software,
and only the relevant values were reported in the results.

Results

Of the 528 articles searched, 504 were excluded for rea-
sons such as non-relevance to the study subject, a non-
interventional methodology and being a duplicate. Of
the remaining 16 articles, four were excluded from the
study for language restrictions, three for having different
target groups and one due to the lack of a control group.
Since the study by Karbandi et al. (13) reported the over-
all incidence or non-incidence of feeding intolerance ra-
ther than the symptoms of intolerance, only their overall
results are presented in Table 1 and their data were not
included in the meta-analysis. Also, in the study by
Fouda et al. (14), the values associated with the variables
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in question were zero, therefore, a meta-analytic assess-
ment was not possible. Finally, six studies were included
in the meta-analysis (Fig. 1).

Characteristics of included studies

Two of the studies were conducted in Egypt [14, 15],
one in Turkey [16], one in South Korea (17) and four in
Iran [13, 18-20]. Three of the studies were quasi-
experimental [14—16], one was a pilot study [17] and
four were RCT's [13, 18-20]. The sample size of the pre-
term infants ranged from a minimum of 20 [17] to a max-
imum of 64 [19]. Massage therapy was performed in four
of the studies twice per day for 5 days [15, 16, 19, 20],
twice per day for 7 days in two other studies [14, 18], twice
per day for 14 days in one study [17], and three times per
day (each lasting 15 min) for 5 days in another study [13].
The type of massage applied in the included studies was
abdominal massage in six of the studies [14, 15, 18-20],

Records identified through database
searching
5 (n =528)
§ Cochrane library: 63
2 PubMed: 49
5 Embase: 60
= Google Scholar: 278
Scopus: 59 Additional records identified
SID: 10 through other sources
Magiran: 9 (n=0)
Records after duplicates (504) removed
(n=24)
2
E
B v
= Records screened Records excluded
(n=24) " (n=8)
Full-text articles excluded,
with reasons (n = 8)
Full-text articles - Language limitation (n=4)
d for eligibilit
assesse(n zr1e6;g1 ity -Different participants (n=3)
o
- Without control group (n=1)
3 1
o1
E
S Studies included in the
NS systematic review
(n=38)
Fig. 1 PRISMA flow diagram
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias) -

0%  25% 50% 75%  100%
[ Low risk of bias [ Junciear risk of bias [l High risk of bias
Fig. 2 The risk of bias graph

J
massage based on written protocol in one study [17] and
passive massage movements in another study [13]. GRV
was measured using a 5-cc syringe, abdominal circumfer-

e N

ence was measured using a meter, and the mean fre-
quency of vomiting was estimated by observation and
recorded in a checklist (Table 1). “The acceptance criteria
of feeding tolerance included the presence of the gastric
residuals of less than half of the previous meal, no vomit-
ing, and lack of distention” [18].

Bias in the studies

The allocation sequence bias had a low risk in six of the
studies [13—15, 18-20], an unclear risk in one study [16]
and a high risk in the other [17]. The allocation conceal-
ment bias had an unclear risk in all the studies [13-20].
The participants, personnel and outcome assessor blind-
ing bias had an unclear risk in six of the studies [13-17,
20] and a high risk in two [18, 19]. The incomplete out-
come bias had a high risk in only one study [18] and a low
risk in the others. The selective reporting bias had an un-
clear risk in six studies [13—17, 20] and a low risk in two
others [18, 19] (Figs. 2 and 3, Table 2). The results of Choietal. 2015
GRADE approach for evidence are reported in Table 3.

Blinding of participants and personnel {(performance hias)

Blinding of outcome assessment (detection bias)

~
o

® O OO S S O ® | mompeteoutcome data (attrition bias)
o0 .

Selective reporting (reporting hias)

= | Allocation concealment (selection hias)

~
~
-

Fazlietal 2017

-~ . . Random sequence generation {selection hias)

Meta-analysis results Fouda etal. 2018

GRV .

The mean GRV was significantly lower in the massage Ghasemietal. 2010 | @ |2 | @ | 2 g

group than that in the standard care group (MD =- Karbandietal. 2013 (@ |2 |2 |2 2

2.11; 95% CL -2.76 to - 1.45; P=0.60; I* = 0%; df =2;

Ch12 =1.04, P< 000001), (Flg 4) Mohamed and Ahmed. 2018 . ? ? ? 7/
In the study by Tekgiindiiz et al. [16], the mean Shaerietal2017 | @ | 2 | @ | @ ®

and standard deviation of GRV were 4.91+3.21 in

the massage therapy group on the first day and Tekglndizetal. 2014 | 72 |2 |72 | 2 2

0.00 £ 0.00 on the last day, which shows a significant
reduction (P<0.05); in the control group, however,

Fig. 3 The risk of bias summary
.
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Table 2 Risk of bias summary in included studies

Bias risk Tekglndiz Shaeri et al, Mohamed & Ghasemi Choi et al, Fazlietal, Karbandi Fouda et al,
et al, 2017 [19] Ahmed, et al, 2015 [17] 2017 [18] etal, 2018 [14]
2014 [16] 2018 [15] 2019 [20] 2013 [13]

Random sequence generation (selection bias) ? Y Y Y N Y Y Y

Allocation concealment ? ? ? ? ? ? ? ?

Blinding of participant and personnel ? N ? ? ? N ? ?

Blinding of outcome assessment ? N ? ? ? N ? ?

Incomplete outcome data Y Y Y Y Y N Y Y

Selective reporting Y Y ? ? ? Y ? ?

(?): Unclear risk of bias; Yes (Low risk); N: No (High risk)

GRV was 2.6 +1.15 on the first day and 0.00 + 0.00
on the last day, which does not show a significant
difference with the first day (P> 0.05).

In the study conducted by Fouda et al. [14] on 60
preterm infants, the first intervention group (un=20)
received massage therapy one hour before feeding the
infant, the second intervention group (n =20) received
massage therapy one hour after feeding, and the con-
trol group (n=20) received no massage. In the con-
trol group, on the seventh day of the intervention,
two infants (10%) had a GRV less than 25%, 13 (65%)
had 25 to 50% of GRV and five (25%) had more than
50% of GRV, while in both intervention groups, GRV
was zero; since the variables with values of zero can-
not be entered into RevMan software, these values
were not included in the meta-analysis.

The number of gastric residual

The mean number of gastric residual was lower in the
massage group than in the standard care group, although
not significantly (MD = -0.05; 95% CI: -0.34 to 0.24;
P=0.79; I> = 0%; df = 1; Chi* = 0.07, P = 0.74), (Fig. 5).

Mean frequency of vomiting

The mean frequency of vomiting was significantly lower
in the massage group than that in the standard care
group (MD = -0.84; 95% CI: — 1.37 to - 0.31; P=0.002)
and the heterogeneity level was high (I* = 75%; Tau2 =
0.12; Chi2 = 3.94, P = 0.05) (Fig. 6).

In the study by Ghasemian et al. [20], the mean
and standard deviation of vomiting frequency during
the 5 days of the intervention was 0.27 + 0.07 in the
control group, while no vomiting was reported in the

Table 3 Quality assessment of included studies based on GRADE approach

No. of studies Design Risk of Inconsistency  Indirectness Imprecision  Other Abdominal Routine  Pooled Final
bias considerations  massage Care effect judgment
Relative
(95% Cl)
GRV
3 Randomized No No Serious No serious  No serious No serious 17.18/76 1997/76 =211 [-278,-145] RRXIRXR
Serious indirectness  imprecision High
trials
Number of
gastric residual
2 Randomized No No Serious No serious  Serious No serious 0.32/25 0.35/24  —0.05 [-0.34, 0.24] RRKRXO
Serious indirectness  imprecision® Moderate
trials
Vomiting
frequency
2 Randomized No Very serious No serious ~ No serious No serious 0.16/44 1.17/43 —084 [-137,-031] KO0
Serious inconsistency® indirectness  imprecision Low
trials
Abdominal
circumference
4 Randomized No Serious Very serious No serious  Serious No serious 24.53/86 2630/85 —151[-486, 184 QOO0
inconsistency®  indirectness impredsiomb Very low
trials

2 12 is higher than 40%, ® Not met optimal information size/ Cl is very wide
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Test for overall effect: Z=6.28 (P < 0.00001)

Massage Standard Care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Ghasemietal. 2019 243 193 14 425 47 14  B1% -1.82[4.49 085 I
Mohamed and Ahmed. 2018 42.38 34 30 46.38 9.9 30 31% -4.00[7.75,-0.29) —_—
Shaeri etal.2017 0.01 0.006 32 208 200 32 908% -2.07[2.76,-1.39) .'
Total (95% CI) 76 76 100.0% -2.11[-2.78,-1.45] <&
Heterogeneity: Chi*=1.04, df= 2 (P = 0.60); F=0% — +—

Fig. 4 Forest plot for estimate the effect of massage on the GRV in the preterm infants

4 -2 0 2 4
massage therapy Standard care

intervention group. Also, in the study by Shaeri et al.
[19], the mean and standard deviation of vomiting
frequency in the post-intervention stage was 0.133 +
0.01 in the control group and 0.00 + 0.00 in the inter-
vention group, which suggests a significant reduction
in the intervention group compared to before the
intervention (P<0.001). According to the aforemen-
tioned reasons, the mean frequency of vomiting was
not meta-analyzed in these two studies.

Abdominal circumference

The mean abdominal circumference was lower in the
massage group than that in the standard care group al-
though not in a statistically significant manner (MD = -
1.51; 95% CI: —4.86 to 1.84; P=0.38), and the level of
heterogeneity was high (I> =90%; Tau®=9.54; Chi’=
31.52, P<0.0001), (Fig. 7).

Discussion

In the present meta-analysis, massage therapy reduced
the mean GRV, mean frequency of vomiting, mean ab-
dominal circumference and mean gastric residual num-
ber in preterm infants, but this reduction was not
statistically significant for the mean gastric residual
number and abdominal circumference.

In preterm infants, feeding tolerance depends on the
maturation rate of the gastrointestinal tract (hormone
and enzyme function, bacterial colonization, etc.),
most of which occurs in the last 20 weeks of gestation.
Nonetheless, an increase in microvilli that increases
the absorption area continues in the last trimester of
pregnancy and afterwards [21]. In premature infants,

bacterial colonization is abnormal for several reasons,
such as cesarean delivery, widespread use of antibi-
otics and NICU hospitalization, which makes them
vulnerable to feeding intolerance and NEC [21-24].

Interventions to prevent or treat feeding intolerance
should be designed to support or resolve the problems
associated with inadequate gastrointestinal tract matur-
ation, such as problems with motility and digestion [25].
Parasympathetic nerve stimulation is one of the mecha-
nisms that may contribute to the positive effect of mas-
sage on feeding intolerance. Massage stimulates the
gastrointestinal tract by stimulating the parasympathetic
nerve, thereby increasing gastrointestinal motility and
making food easier to digest [26].

Measuring the GRV is one of the best ways to de-
tect gastric emptying delays [27]. In a clinical trial
with massage therapy (two times per day for 3 days,
20 min each time) performed for patients in ICU,
Momenfar et al. reported that massage reduced GRV
significantly in the intervention group compared to
the control group (P<0.001), [28]. The results of
their study are in line with the findings of the present
meta-analysis, but with the difference that the major-
ity of the interventions in the present study had
lasted for at least 5 days, whereas in Momenfar’s
study, the intervention duration was 3 days.

In another clinical trial, Uysal et al. [29] concluded
that massaging patients hospitalized in the neurosur-
gery ward reduces GRV, vomiting and flatulence (ab-
dominal circumference) significantly. The results of
this study are in agreement with the present review in
terms of vomiting and GRV but inconsistent in terms

Heterogeneity: Chi*= 0.07, df=1 {P=0.79); F= 0%
Testfor overall effect Z=0.34 (P=0.74)

Massage Standard Care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Choietal. 2015 0.2 042 10 028 042 10 62.3% -0.08[-0.45, 0.29]
Fazlietal 2017 04 07 15 04 08 14 37.7% 0.00[-0.47, 0.47]
Total (95% CI) 25 24 100.0% -0.05[-0.34,0.24]

Fig. 5 Forest plot for estimate the effect of massage on the number of gastric residual in the preterm infants

2 10 1 2
massage therapy Standard care
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Massage Standard Care

Study or Subgroup Mean SD Total Mean

SD Total Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Mean Difference

Testfor overall effect: Z= 3.09 (P = 0.002)

Mohamed and Ahmed. 2018 0.08 0.05 30 113 02 30 622% -1.05[1.12,-0.98) |

Tekglnduz etal. 2014 0.35 049 14 084 089 13 37.8% -0.49[-1.04, 0.06) -

Total (95% CI) 44 43 100.0% -0.84[1.37,-0.31] <&
Heterogeneity: Tau®= 0.12; Chi*= 3.94, df= 1 (P = 0.05); F=75% t I t

Fig. 6 Forest plot for estimate the effect of massage on the vomiting frequency in the preterm infants

4 2 0 2 4
massage therapy Standard carel

of abdominal circumference. In a study by Warren
[30], massaging adult patients also reduced GRV and
abdominal circumference, which is inconsistent with
the present meta-analysis with regard to abdominal
circumference. In a study by Choi et al. [17], although
massaging increased defecation frequency signifi-
cantly, the abdominal circumference of the infants did
not show a significant difference on the 14th day of
the massage therapy.

An increased GRYV raises the likelihood of vomiting
and consequently the risk of aspiration. Preventing an
increase in GRV and vomiting frequency is therefore
very important in patients with enteral nutrition [31].
In a clinical trial performed by Babai et al. [32] on 70
preterm infants hospitalized at the NICU (35 patients
per group), the prophylactic administration of oral
erythromycin at a dose of 2.5mg/kg of bw for six
hours over 10 days caused a significant reduction in
GRYV in the intervention group; however, there were
no significant differences in vomiting frequency be-
tween the two groups. The prophylactic administration
of erythromycin has side-effects such as hypertrophic
pyloric stenosis; meanwhile [33], according to a review
study by Vickers [12], no adverse effects have been re-
ported for massage. Massage therapy has other positive
effects on premature infants as well, such as strength-
ening the immune system, promoting development, re-
ducing stress, increasing pain tolerance and reducing
hospitalization time [34]. In addition to the benefits
noted for premature infants, massage therapy also has

positive effects on their mothers, as it reduces the
symptoms of depression and anxiety in them [35] and
promotes the mother-infant interaction [36].

Strengths and limitations of the study

The main strengths of this review included the con-
sideration of preterm infants as a vulnerable group,
the use of non-pharmacological methods and the low
risk of incomplete outcome bias (attrition) in more
than 70% of the reviewed studied.

None of the studies provided any information on
allocation concealment; also, the risk of personnel
and outcome assessor blinding bias was unclear or
high in most studies, which meant lower-quality
studies. Based on the GRADE approach for the com-
parison of the massage group and the routine care
group, the available evidence regarding GRV, number
of gastric residual, vomiting frequency and abdom-
inal circumference were high, moderate, low and
very low in terms of quality, respectively. Therefore,
the results of the vomiting frequency and abdominal
circumference are close to real with little confidence.
Another limitation of this review was restriction of
language to Persian and English. Also, low sample
size and differences in the duration and frequency of
massage in included studies were other limitations
that may contribute to the high heterogeneity in the
meta-analyses of abdominal circumference and num-
ber of gastric residual outcomes.

Massage Standard Care
Study or Subgroup Mean SD Total Mean SD Total

Weight IV, Random, 95% ClI

Mean Difference
IV, Random, 95% CI

Mean Difference

Choietal 2015 2475 092 10 2368 096 10
Mohamed and Ahmed. 2018 237 1.3 30 27.87 4.7 30
Shaerietal. 2017 25.83 1005 32 2581 1222 32
Tekglndiz et al. 2014 2321 353 14 2584 414 13

Total (95% CI) 86 85
Heterogeneity: Tau®= 9.54; Chi®= 31.52, df= 3 (P < 0.00001); F=90%
Test for overall effect: Z=0.88 (P = 0.38)

30.1%
28.3%
16.8%
24.9%

100.0%

Fig. 7 Forest plot for estimate the effect of massage on the abdominal circumference in the preterm infants
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Conclusion

Massage therapy significantly reduces GRV and vomiting
in preterm infants. Given the limited number of reviewed
studies and the small number of neonates examined and
the shorter intervention periods, clinical trials with accur-
ate methodology, longer interventions and larger sample
sizes are needed to ensure the effect of massage on feeding
intolerance in these infants. Moreover, given that all the
reviewed studies were from countries in Asia, the impact
of this intervention is recommended to be examined on
feeding intolerance in European countries.
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