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Abstract

Background: Jaundice is one of the most common problems in the neonatal period. Phototherapy is one of the most commonly
used treatments for jaundice that can be used as a simple, practical home-based treatment. Hospitalization during the first days of
birth to conduct phototherapy may result in problems like nosocomial infections and mother separation from the baby.
Objectives: The aim of this study was to evaluate the efficacy of home phototherapy in the duration of treatment, mean bilirubin
level, and complications.
Methods: This clinical trial was performed on newborns with jaundice in Isfahan health centers. The sample was randomly divided
into two groups: Phototherapy at home (32 patients) and phototherapy at the hospital (32 patients). A demographic questionnaire
and a researcher-made checklist were used to collect data on variables such as the duration of treatment, the frequency of treatment
failure, mean bilirubin, and phototherapy complications.
Results: The mean duration of phototherapy in both groups was two days, which showed no significant difference (P = 0.32). The
most common complication in both groups was skin rashes and restlessness, which also showed no significant between two groups
(P > 0.05). There was no significant difference in terms of treatment failure (P = 0.246). Statistical tests also revealed that bilirubin
reduction was the same in both groups.
Conclusions: Home phototherapy can be suggested as a safe treatment with no complication to the patients.
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1. Background

The serum level of bilirubin is naturally elevated dur-
ing the third to fifth day of life followed by a gradual
decrease. Hyperbilirubinemia occurs when the indirect
bilirubin level of the neonates’ sera exceeds 1.5 mg/dL.
Proper management is important in the treatment and
prevention of jaundice symptoms (1). Phototherapy is one
of the most commonly used neonatal jaundice therapies
in which the light energy converts insoluble and indirect
bilirubin into direct and soluble bilirubin that can be ex-
creted through the liver and kidneys (2). Light spectrum,
radiation energy, and the exposed surface of the body can
affect the effectiveness of phototherapy (3). In fact, the im-
portance of neonatal jaundice treatment is not only due to
the economic, social, and psychological consequences of
the newborn hospitalization, but also because of the com-
plications in the nervous system of the baby (4).

Phototherapy has been used to prevent neonates’ mor-
tality as much as oxygen (5). In a study in 2017, the re-

searchers concluded that although phototherapy is a com-
mon practice in the NICUs, its control, care, and follow-up
are necessary as it may result in side effects (6). Similar to
many other therapies, phototherapy can lead to complica-
tions such as skin rashes, eye damage (light toxic effects
on the retina, corneal scarring, and infectious conjunctivi-
tis), hyperthermia, dehydration, and diarrhea, along with
complications of the nervous system, if applied inappro-
priately (7). Hospitalization in the first days of birth for
phototherapy may lead to nosocomial infections, separat-
ing the mother from the baby, a sense of having a sick new-
born in the parents and relatives, waste of time, high cost
of hospitalization, occupation of hospital beds (which can
be used for more severe cases), and limitation of breast-
feeding due to improper conditions (8).

Nursing home care is one of the nursing interventions
(9). Home care, especially home phototherapy, is becom-
ing increasingly popular and it is recognized as a safe and
easy way to be applied at home under the supervision of
experts. Despite the controversy about the safety and fea-
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sibility of this method, home phototherapy is currently
used in the United States, Britain, Australia, Malaysia, and
Iran (10). Considering the contradictory results of studies
on home phototherapy, the Regional Child Health and Hu-
man Development Organization conducted a prospective
case-control study on neonatal jaundice and responded
to the ambiguities and questions about home photother-
apy. Accordingly, home phototherapy was more effective
and convenient for healthy, termed neonates than hospital
phototherapy. Moreover, this therapeutic approach had no
serious complications (11).

Nowadays, home phototherapy is very popular due to
the importance of preventing mother-infant separation,
as well as the continuity of care at home (12). On the
other hand, home phototherapy, if not complying with
standards and not supervised by qualified physicians and
nurses, may lead to complications. Rogerson et al. believe
that home-based phototherapy could be easily done, but
it would be better if pediatricians and nurses provide the
primary care and supervision instead of other groups who,
for any reason, sometimes without the necessary expertise,
provide phototherapy treatment equipment at home (13).

The major feature of home phototherapy is the lack of
mother-infant separation (14). Neonatal and child health
in adulthood is important (15-17). Phototherapy at home
can be a proper substitute for hospital interventions if
the parents are educated about home phototherapy it is
done under the supervision of trained nurses. Regard-
ing what mentioned above, home phototherapy is not of-
ficially practiced at medical centers and the health system
still does not trust this method.

2. Objectives

The present study aimed to investigate the efficacy of
home phototherapy and its effect on treatment duration,
total bilirubin level, and treatment failure, as well as side
effects.

3. Methods

In this clinical trial, the sample was randomly se-
lected from Isfahan health centers from January to June
2017. Neonates who were diagnosed with physiologic jaun-
dice confirmed by a physician to be a candidate for pho-
totherapy with following inclusion criteria (according to
home phototherapy guidelines approved by the Ameri-
can Academy Pediatrics (AAP)) were enrolled in the study:
A term newborn with a total bilirubin level between 14
and 18 mg/dL, an age of more than three days, a weight
of more than 2500 grams, no risk symptoms such as

mother-infant blood incompatibility, polycythemia, fav-
ism, Coombs’ positive anemia, and no history of severe
neonatal jaundice in the family (18). The sample was se-
lected by a convenience sampling and divided into two
groups of test (home phototherapy) and control (hospi-
tal phototherapy). Sampling continued until the desired
sample size reached (32 neonates in each group). The re-
search objectives were explained to the parents and writ-
ten consent was obtained for the participation in the re-
search. In this study, a standard phototherapy device was
used. The tests of total bilirubin, blood group determi-
nation, and CBC were performed at the beginning of the
treatment procedure and the results were recorded. The
total bilirubin level of the newborns was measured daily
and the results were used to decide on treatment contin-
uation, discontinuation, or admission to the hospital. The
infants’ checklists were given to the parents while the re-
searcher remained fully in contact with the parents. The
demographic data, the prevalence of treatment failure, the
complications of phototherapy, and the duration of treat-
ment were collected for statistical analysis.

4. Results

64 healthy, term neonates were enrolled in the study.
62.5% of the neonates in the test group and 56.2% in the
control group were boys. The chi-square test showed no
significant difference between the two groups in terms of
sex and blood type (P > 0.05) (Table 1). Based on the Mann-
Whitney test, there was no significant difference between
the two groups in terms of age and weight of the neonates
(P > 0.05) (Table 2). The highest fetal age was 39 weeks and
the independent t-test revealed no significant difference
between the two groups in the fetal age (P > 0.05). This test
also indicated that there was no statistically significant dif-
ference in the required duration of phototherapy (2.28 in
the test and 2.44 in the control groups) (2 days on average)
(P > 0.05) (Table 3). Home phototherapy had two cases of
failure (6.2%). Based on the independent t-test, the mean
bilirubin level (before and after treatment) showed no sig-
nificant difference between the two groups (P > 0.05) (Ta-
ble 4). The frequency distribution of phototherapy compli-
cations is presented in Table 5.

5. Discussion

Due to the prevalence of chronic diseases in children
and infants, attention to their health is important (17, 19).
The study investigated the impact of home photother-
apy on the treatment duration, complication prevalence,
bilirubin mean, and treatment failure among neonatal
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Table 1. Blood Type and Sex of the Neonates in the Two Groupsa

Variable Home Phototherapy Hospital Phototherapy
Chi-Square Test

χ2 P

Blood type 6.27 0.28

A+ 11 (34.4) 12 (37.5)

A- 0 (0) 1 (3.1)

B+ 9 (28.1) 7 (21.9)

O+ 5 (15.6) 15.6 (25)

O- 3 (9.4) 1 (3.1)

AB+ 4 (12.5) 3 (9.4)

Sex 0.26 0.61

Male 12 (37.5) 14 (43.8)

Female 20 (52.5) 18 (56.2)

aValues are expressed as No. (%).

Table 2. The Age and Weight of the Infants in the Two Groupsa

Variable Home Phototherapy Hospital Phototherapy
Mann-Whitney Test

Z P

Calender age (day) 0.70 0.48

3 - 6 15 (46.8) 18 (56.2)

7 - 10 11 (34.4) 9 (28.1)

11 - 14 6 (18.8) 5 (15.7)

Weight (gram) 0.75 0.45

2500 - 3000 27 (84.4) 29 (90.6)

Over 3000 5 (15.6) 3 (9.4)

aValues are expressed as No. (%).

Table 3. The Mean Duration of Phototherapy in the Two Groups

Group Mean ± SD
Independent t-Test

t P

Home phototherapy 2.28 ± 0.63
0.99 0.32

Hospital phototherapy 2.44 ± 0.62

jaundice patients. Jaundice has many complications for
children (20). In this study, A+ blood type had the high-
est frequency in the test and control groups with the preva-
lence of 37.5% and 34.4%, respectively. In a study by Lavanya
et al. in 2012, it was concluded that neonatal jaundice had
a higher prevalence among infants with blood types of AB
and A. In that study, the highest prevalence was related to
A+ (21). The mean of calendar age was 3 - 6 days, which
was in agreement with the study of Khatami and Soltani in
which the mean calendar age was reported to be 7.2 days.

The mean duration of phototherapy was 2 days, on av-

erage, in both groups. In the study of Khatami and Soltani
this parameter was 33 h (24 - 86 h), which is in line with
the results of the current study (22). The results of this
study showed no statistically significant difference in the
pre- and post-treatment bilirubin level of neonates from
the two groups. This means that home and hospital pho-
totherapy had the same impact on the bilirubin level.

The Fisher’s exact test showed that on the first day,
there was no significant difference in the frequency of
fever between the two groups (P > 0.05). The chi-square
test revealed no significant difference between the two
groups in terms of the incidence of complications such
as exanthem, weakness, bad lactation, and restlessness (P
> 0.05). The frequency of fever was quite similar in the
two groups and no omphalitis and conjunctivitis occurred
in the two groups. In a study conducted by Barzgar et al.
in 2005, it was concluded that infection was more likely
to occur in the hospital phototherapy group than in the
home phototherapy group (23). In that study, 19 neonates
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Table 4. The Mean Bilirubin Level (mg/dL) in the Two Groups in Different Periodsa

Time Home Phototherapy Hospital Phototherapy
t-Test

t P

First day (admission day) 16.02 ± 1.17 16.46 ± 1.47 1.31 0.19

Second day 12.24 ± 1.67 12.43 ± 2.48 0.37 0.71

Third day 10.25 ± 0.40 10.08 ± 1.07 0.64 0.53

aValues are expressed as mean ± SD.

Table 5. Phototherapy Complications in the Two Groups in Different Periodsa

Time/Complications Home Phototherapy Hospital Phototherapy
Chi-Square

χ2 P

First day

Skin rashes 13 (40.6) 16 (50) 0.57 0.45

Diarrhea 3 (9.4) 3 (9.4) - 1

Fever 1 (3.1) 3 (9.4) - 0.31

Weakness 6 (18.8) 10 (31.2) 1.33 0.25

Weak lactation 7 (21.9) 13 (40.6) 2.62 0.11

Restlessness 12 (37.5) 8 (25) 1.16 0.28

Omphalitis 0 (0) 0 (0) - 1

Conjunctivitis 0 (0) 0 (0) - 1

Second day

Skin rashes 16 (50) 15 (46.9) 0.06 0.80

Diarrhea 1 (3.1) 2 (6.2) - 0.5

Fever 0 (0) 2 (6.2) - 0.25

Weakness 7 (21.9) 7 (21.9) - 1

Weak lactation 5 (15.6) 8 (25) 0.87 0.35

Restlessness 9 (28.1) 9 (28.1) - 1

Omphalitis 0 (0) 1 (3.1) - 0.5

Conjunctivitis 0 (0) 0 (0) - 1

Third day

Skin rashes 6 (18.8) 7 (21.9) 0.10 0.76

Diarrhea 0 (0) 0 (0) - 1

Fever 0 (0) 0 (0) - 1

Weakness 1 (3.1) 2 (6.2) - 50

Weak lactation 2 (6.2) 2 (6.2) - 1

Restlessness 2 (6.2) 4 (12.5) - 0.34

Omphalitis 0 (0) 0 (0) - 1

Conjunctivitis 0 (0) 0 (0) - 1

aValues are expressed as No. (%).

from the hospital group were found with conjunctivitis
and seven suffered from omphalitis, which is not in line
with our study. In addition, due to inadequate monitoring

and non-compliance with the ambient temperature, the
neonates can easily develop hypothermia or hyperthermia
during phototherapy (24).
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In Khatami and Soltani’s study, the results showed
seven cases of body temperature imbalance in the home
phototherapy group; the frequency of infant’s restlessness
in the early hours of phototherapy was 33% and that of the
subsequent problem (intolerance to eye protection) was
27%. In a study by Eghbalian in 2009, the most common
complications of phototherapy were diarrhea, cutaneous
rashes, skin discoloration, hyperthermia, and intangible
fluid excretion. In this study, some of these complications
were found in both groups. It seems that the increased
awareness of the importance of jaundice and early refer-
ring to hospital among families can be helpful in reducing
the complications of jaundice (6). In the group of hospi-
tal phototherapy, there were no cases of treatment failure
while two failures were recorded in the home photother-
apy group (6.2%). This difference was not significant ac-
cording to Fisher’s exact test (P = 0.246). In Khatami and
Soltani’s study, eight failures were reported for home pho-
totherapy, which is much higher than the results of the
present study. It is noteworthy that, the reason for the
higher rate of success in home-based treatments includ-
ing phototherapy could be due to the lack of up-to-date
relevant articles in Iran (in this field), the difference in the
level of people’s demands from past to present, higher will-
ingness to carry out nursing care at home, increased in-
formation and improved public and families awareness,
the greater sensitivity of parents to their newborns’ treat-
ment and, of course, declined number of children per fam-
ily which has resulted in the more attention of parents to
their children.

The limitation of this study was that despite that home
phototherapy is suggested by the AAP, it is not officially ac-
cepted for the treatment of neonates’ jaundice; hence, the
researchers faced many problems to convince people to co-
operate.

5.1. Conclusions

Due to the lower incidence of complications and the
same duration of treatment, as well as the lack of treat-
ment failure, it can be concluded that home phototherapy
can be a suitable alternative for treating neonates’ jaun-
dice. Therefore, this method is recommended for neonatal
jaundice treatment through correct training of photother-
apy at home.

Footnotes

Clinical Trial Registration: IRCT20180527039869N1.
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