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ABSTRACT
Background: Infants undergo various painful procedure such as vitamin K injection. Oral sucrose has been a standardized 

analgesia used during these procedures. 
Objective: To investigate the analgesic and anti-nociceptive properties of honey by using a locally derived Tualang honey.
Methods: 78 newborns were randomized into 2 groups (using randomization software) for either 2 ml of Tualang honey or 2 

ml of 24% sucrose. Enrolled neonates underwent venipuncture by an experienced medical doctors. Recording on the procedure 
started 30 seconds prior to venipuncture until 3 minutes after completion of venipuncture. Two observers assessed the pain 
scores of these neonates using Premature Infant Pain Profile (PIPP). Basic characteristics, PIPP score and sugar post procedure 
were also documented. 

Results: The cumulative PIPP score was analyzed by combining score at 30 seconds and 2 minutes 30 seconds giving a maxi-
mum score of 42. 36 out of the 74 infants did not cry during and after venipuncture. The median duration of total audible cry 
after venipuncture was 4 seconds for sucrose group and 5.5 seconds for honey treated group. Only 1 infant from the sucrose 
treatment group developed hypoglycemia post treatment 

Conclusion: Tualang honey was as effective as 24% sucrose in reducing pain score during the venipuncture in neonates.
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INTRODUCTION

Hospitalized infants are subjected to painful procedures like veni-
puncture, heel prick and immunization. Various methods have been used 
to reduce pain either pharmacological or non-pharmacological methods 
have been studied1). Oral sweet solution such as dextrose or sucrose has 
been shown to be safe and effective method of analgesia for minor pain-
ful procedures. In recent Cochrane review2), sucrose at a concentration 
more than 24% has been shown to be a safe and effective method of 
analgesia in the newborn. It is postulated that activation of the endoge-
nous opioid system through taste which indirectly relieving the pain3). 

However, little is known on the analgesic effect of other naturally 
sweet substance such as honey. Honey is a golden yellow viscous fluid, 
supersaturated with sugars (mainly fructose and glucose) and is derived 
via transformation and concentration of nectars from flowers. The 
honey has been used for thousands of year in traditional medicine and 
recently it has gained interest for laboratory and clinical application. It 
is used as pain remedy as it reduces sensitization following inflamma-
tion-mediated prostaglandin synthesis and pressure on tissue resulting 
from oedema4). Studies in the past have demonstrated the values of 
anti-nociceptive5), anti bacterial and anti-platelet activity6) in non-su-
crose sweet solutions especially honey. 

Our study attempted to investigate the analgesic and anti-nocicep-
tive properties of honey by using a locally derived Tualang honey. 

Tualang honey is used mainly because availability locally and has 
undergone gamma irradiation as safety use against infective agent such 
as botulism7). We aimed to test the hypothesis that Tualang honey has 
comparable analgesic effect as sucrose during the venipuncture in new-
born. The specific objectives are to determine the effectiveness of honey 
as analgesia using cumulative pain score at 2 minutes and 30 seconds 
post procedure and to determine the possible short term side effects of 
honey.

METHODS

Study design
This was a prospective, single centre, randomized controlled trial 

with 1:1 allocation ratio, a comparable equivalence parallel study 
design, conducted at the neonatal teaching hospital unit in the Northern 
East Coast of Peninsular Malaysia.

Ethical Clearance
The research followed the principles of the Declaration of Helsinki. 

Written informed consent was obtained from all parents who have 
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agreed to let their infants to be included in the study. This study was 
approved by Ethics Committee of Universiti Sains Malaysia (USMKK/
PPP/JEPeM [236.3.(04)].

Participants
Eligible participants were all neonates of more than 37 weeks gesta-

tional age with birth weight more than 2.5 kg. Neonates were excluded 
if they had major congenital anomalies (developmental abnormalities of 
two or more systems) or severe neurological deficits or receiving seda-
tive or analgesia 12 hours prior to venipuncture or abnormal baseline 
heart rate (heart of < 100/min or > 180/min) or abnormal oxygen satura-
tion (oxygen saturation < 94%), or infant of diabetic mother or mother 
with maternal pyrexia in the intrapartum period or babies who were not 
on oral feeding. 

Study setting
The study took place in Neonatal Intensive Care Unit at the 

Hospital Universiti Sains Malaysia, Kelantan from April to June 2011. 
The hospital is a tertiary referral and teaching hospital serving for 
approximately 1.2 million populations with over than 33000 deliveries 
per annum.

Intervention
78 newborn infants were randomized into 2 groups. Consents were 

obtained from the parents prior to the study enrolment. The pre-allocat-
ed groups of neonates were given either 2 ml of Tualang honey or 2 ml 

of 24% sucrose which were pre-packed in 3 ml syringes. These solu-
tions were prepared and coded by a research staff nurse who was not 
involved in the recruitment of the participants. The solution was pre-
pared in a covered syringe, labeled as solution A or solution B. The 
investigator, parents and all other staffs involved in the care of the neo-
nates were all blinded. Due to the nature of the prepared solutions, the 
personnel performing the procedures and the one who administered the 
solutions were not blinded to the intervention. 

Enrolled neonates were taken to a quiet room and placed on a table 
for venipuncture. If the infant was asleep, the investigator or medical 
personnel gently would wake the infant. The medical personnel 
involved in blood taking were senior medical officers with years of 
experiences in paediatrics blood taking. Before starting the procedure, 
every effort was taken to ensure that the baby was quiet and not crying. 
The pre-packed solutions were then administered directly onto the dor-
sum of the infants tongue with 3 mL syringe over 30 seconds duration 
by the staff nurse in charge. The venipuncture was done at the dorsum 
of the hands for clinical blood sampling. In cases where there was fail-
ure to obtain blood, a second attempt at blood taking was done after two 
minutes without administering a repeat solution. 

Locally derived Tualang honey was used, of which it was derived 
from a wild multi-floral honey commonly found in the Malaysian Rain 
Forest. The honey was sterilized using Gamma irradiation at 25 kGy to 
eliminate all potential contamination especially botulinum spores. The 
honey was supplied by the Federal Agricultural Marketing Authority 
(FAMA) of Malaysia.

The subjects were monitored using oxygen saturation and heart rate 
reading prior to the procedure. A neonatal nurse was stationed to moni-
tor the clinical progress at all times. Documentation and reporting of 
any adverse events were made accordingly.

A Panasonic digital video camera was used to record the procedure. 
Each recording was made 30 seconds prior to venipuncture until 3 min-
utes after completion of venipuncture. Upon completion of sample col-
lection, two observers assessed the pain scores by viewing all the video-
tapes independently in random order to a 21 inch screen computer. The 
duration of cry was timed during each playback of the videotape from 
completion of venipuncture until the baby became silent. In cases where 
the abnormal saturation or heart rate of the baby at baseline or not docu-
mented or due to technical errors during videotaping, the participants 
would be considered dropped from the study.

The basic characteristics of each infant such as age, sex, weight, 
length and head circumference were documented. Any possible adverse 
event such as hyperglycemia (blood glucose level more than 10 mmol/
l), glycosuria (tested by taking sample of first voided urine) and diar-
rhea (increase in volume or change in consistency of feces) were record-
ed within the first 24 hours after the procedure. A baseline blood sugar 
level was taken during initial venipuncture and repeated 2 hours post 
procedure. 

The degree of pain in neonates was measured using the Premature 
Infant Pain Profile(PIPP). PIPP is a validated and reliable tool consists 
of 3 behavioural (facial actions- brow bulge, eye squeeze and nasolabial 
furrow) and 2 psychological(heart rate and oxygen saturation) indica-
tors, and 2 contextual (gestational age and behavioural state) variables 
that modify pain8). The observers were briefed on how to perform the 
scoring prior to ensure consistent scoring method and understanding.

Figure 1. CONSORT flow diagram illustrating the recruitment 
of the infants

Table 1. Baseline variables for infants from 2 treatment groups 
 Sucrose group Honey group P value1

 Mean(SD) Mean (SD)
 (N = 36) (N = 38) 

Postnatal age (days) 3.2 (3.9) 2.8 (2.5) 0.60

Weight (kg) 3.1 (0.4) 3.2 (0.5) 0.35

Baseline heart rate (b/min) 144 (17) 147 (17) 0.45

Mean baseline oxygen saturation (%) 97 (4) 98 (1) 0.14

Baseline PPIP Score 1.1(0.6) 0.87 (1) 0.24

1 Independent t test 

PPIP= Premature Infant Pain Profile (range of score)
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Sample size
Sample size calculation was done by using power of 80%, type 1 

probability error (α) = 0.05, we concluded the sample size as 78 with 
the inclusion of 10% drop out, 39 neonates for each intervention groups. 

Allocation concealment
The allocation sequence was generated using the randomization 

software by one of the co investigator who has no role in managing the 
patient. Concealment of allocation was ensured using opaque sealed 
envelopes containing the choice of therapy which were numbered 
accordingly. No interim analysis was done in this study.

Statistical methods
Data entry and analysis was performed using the Statistical Package 

for Social Sciences (SPSS) Version 18 software. Mann Whitney U test 
was used to analyse the pain score and cry duration between both groups. 
A two tailed p value of < 0.05 was considered as statistically significant.

RESULTS

Baseline data
The participants enrolled consisted of 44 males and 34 females. The 

post natal age ranged from 1 to 24 days old with a mean age of 3 days, 
and SD of 3.2. The birth weight of these infants ranged from 2.49 to 4.7 
kg, with a mean weight of 3.16 kg and SD of 0.45 .Their length ranged 
from 46 cm to 56 cm, with a mean length of 51 cm, SD of 2.27 while 
their occipito-fronto circumference ranged from 31cm to 36cm with a 
mean of 33 cm, SD of 1.31. The baseline heart rate was between 102 to 
173 beats per minute with mean of 146 beats per minute and SD of 17. 
Finally, their baseline oxygen saturation ranged from 88 to 100% with a 
mean of 97% and SD of 3.9. There were no significant differences 
among both groups concerning these variables (Table 1).

Among the 78 infants recruited, 4 dropped out from this study for 
various reasons such as abnormal baseline heart rate and oxygen satura-
tion, improper attachment of saturation monitoring and technical error 
during video recording. The final numbers of participant who were ana-
lyzed for PIPP score and duration of cry were 74, of which 36 from 
received sucrose as standard and 38 infants received honey in the inter-
vention group.

Outcomes and estimation

1) PIPP Score between the treatment groups

The cumulative PIPP score was analyzed by combining score at 30 
seconds and 2 minutes 30 seconds giving a maximum score of 42. None 
of the 74 infants obtained a maximum score of 42. A total of four infants 
have a maximum cumulative PIPP score of 24 at 2 minutes and 30 sec-
onds. Out of this 1 infant was from the sucrose group and 3 were from 
the honey group respectively. A total of seven infants have a PIPP score 
of 0, four of them were from the sucrose group while three neonates 
were from the honey group. The median cumulative PIPP score at 2 
minutes 30 seconds after venipuncture was 7 for neonates receiving 
24% sucrose and 6.5 for neonates receiving honey. The difference in 
median between both groups was 0.5.

A Mann-Whitney U test was performed to test the difference 
between the PIPP score between both groups. The calculated p value 
was 0.761 (Table 2).

2) Duration of cry between treatment groups

Thirty six out of the 74 infants in this study did not cry at all during 
and following venipuncture. Out of these, 18 infants were from each of 
sucrose and honey groups. The maximum duration of cry for both 
groups was 180 seconds. Four infants who were from the sucrose group 
and one from the honey group have had a maximal duration of cry 
(cried maximally for 180 seconds).

The median duration of total audible cry after venipuncture was 4 
seconds for sucrose group and 5.5 seconds for honey treated group. This 
gives a median difference of 1.5 seconds in between both groups. The 
Mann Whitney U test showed a p value of 0.803 when performed to test 
for the difference between both groups in relation to duration of crying 
time (Table 2).

3) Inter rater agreement of PIPP

The 74 video recordings were assessed by two independent observ-
ers randomly and the scores were tabulated and compared individually. 
The intra class correlation coefficients (ICC) for the cumulative PIPP 
score at 2 minutes 30 seconds after venipuncture. The result yield an 
intra class correlation coefficient of 0.95 (95% confidence interval).

4) Adverse effects

All the 74 infants were observed for 24 hours following the proce-
dure for any adverse event. Only 1 infant from the sucrose treatment 
group had episode of hypoglycemia 2 hours post treatment and was 
treated according to ward protocol. No infant from both groups devel-
oped hyperglycemia, diarrhea or glycosuria.

DISCUSSION

To the best of our knowledge, this is the first study using oral honey 
as analgesic in the newborn period. The result from this study showed 
that honey a comparable analgesic effect as 24% sucrose during veni-
puncture, as determined by the similar pain score (PIPP) and duration of 
crying time post venipuncture. The result has shed an important clinical 
implication in the management of neonatal pain. 

The comparable pain score using the Premature Infant Pain Profile 
score between both groups showed that honey can be use as an alternative 
sweet substance for analgesia in the newborn. This study demonstrated 
the analgesic and anti-nociceptive effect of honey; however its exact 
mechanism of action remains to be elucidated. The similar median crying 
time between both groups again revealed the effectiveness and compati-
bility of honey with sucrose during blood taking in newborn. Previous 
studies focused on different group of patients and type of pain9,10).

Approximately half of the infants from both groups (50% from 
sucrose group, 47% from honey group) did not cry during or following 
venipuncture, indicating the evidence for oral sweet solution as a meth-
od of analgesia in infants. These agents are relatively cheap, safe, tolera-
ble and rarely developed adverse effects compared to active pharmaco-
logical agents like acetaminophen or midazolam.

The most interesting finding is the absence of adverse effects like 
hyperglycemia, diarrhea and glycosuria in the honey treated group. 
Various literatures have highlighted the concern of botulism when 
honey is used in the neonatal period. This can deter parents from giving 
consent. The use of gamma radiated honey has been the cornerstone for 
quality control (by culturing honey pre and post radiation treatment) 
eliminates the possibility of botulism.

The Premature Infant Pain Profile (PIPP) which was chosen as the 
tool for composite measure to assess acute pain in term and preterm 
infants. The tool has been validated in studies worldwide. The study has 
shown a high inter rater reliability of 0.95 with 95% confidence interval. 
This is in concordance with other studies which yield reliability coeffi-
cient between 0.93-0.9611).

We did not find any significant difference statistically between both 
treatment groups; hence the honey is comparable to sucrose in term of 
analgesic effect. We believe that the study venture into a pioneer study 

Table 2. Median cumulative PIPP Score and duration of cry 
between treatment groups

 SUCROSE 24% HONEY p-value z statistic
 Median (IQR) Median (IQR) 

Cumulative  7( 13) 6.5(15) 0.761         -0.108
PIPP score 

Duration of  4(42) 5.5(82) 0.803         -0.249
cry (seconds)
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on the use of honey in neonates. Only one infant was noted to have epi-
sode of adverse effect ie hypoglycemia from the group receiving 
sucrose. There were three infants; two from the sucrose group and one 
from the honey group; who were observed to spit up the test solution. 
This is considered minor adverse effect rather than the anticipated one. 
The appropriate use of oral sweet solutions for reduction of pain during 
minor painful procedure in both term and preterm infants did not 
increase the risk of severe complication such as necrotizing enterocoli-
tis, hyperglycemia, adverse neurodevelopmental outcome and tolerance 
to sucrose analgesia12).

Several factors such as duration of venipuncture, episodes of previ-
ous venipuncture, and the fed state of the infants should be taken into 
account in order to avoid potential bias which may affect the result of 
this study. There were a few confounding factors which could possibly 
affect the outcome of this study. Despite similarity in the PIPP score and 
crying duration between both groups, some results fell outside the 
expected values, therefore considered as outliers. Among possible factor 
was satiety state of the infants involved before the venipuncture. It was 
observed that hungry infants scored higher PIPP and longer crying time 
after the procedure. Infants enrolled were allotted to different feeding 
regime certainly affect the outcome of both groups. There was also lack 
of documentation regarding the duration of each venipuncture. Although 
the whole procedure was videotaped, some of the recordings were made 
towards the completion of venipuncture thus hindering proper assess-
ment and duration of venipuncture. This is an important factor to be 
considered, as the longer duration of venipuncture could result in longer 
crying time and higher pain score. It is pertinent to note previous blood 
taking session that may influence how the infants react to such proce-
dure. Literature has shown that infants may develop hyperalgesia if 
repeatedly subjected to painful procedure13). This in turn may act as a 
potential bias if not adequately addressed in future study.

Although venipuncture was performed by experienced medical offi-
cer trained in pediatrics, the difference in technique and skill of veni-
puncture, phlebotomy experience, condition of the infants could also be 
a potential bias which may affect the outcome of this study. Finally, as 
there was no prior study using honey in the newborn period, the exact 
concentration or volume of honey required to induce analgesic and 
anti-nociceptive effect is not well known. This could explain why the 
honey treated group is only comparable and not superior to sucrose as 
analgesia.

CONCLUSION

This study has shown by using a 2 ml of Tualang honey giving 2 
minutes prior to venipuncture was as effective as giving 24% sucrose in 
reducing pain score. This was largely supported by the similar cumula-
tive PIPP score and duration of crying time post venipuncture in both 
groups. Honey is also shown to be safe without adverse effect seen for 
the infants involved in this study.

RECOMMENDATION

The most important clinical application is the use of Gamma radiated 
Tualang honey is safe as well as producing analgesia effect during the 
painful intervention in the infants. Honey can now be regarded as the non 
pharmacological alternative of sweet substance in generating analgesia.

Larger number of participants should be enrolled for future study to 
carefully delineate the effect of honey. This includes establishing exact 
mechanism pathway of honey, the optimal volume or dosage to achieve 
maximal effect. The pain management in neonates generally has been 
less than optimal. National guideline regarding management of pain in 
the Neonatal Intensive Care Unit (NICU) should be developed and 
implemented nationwide using optimally available substance in one's 

clinical context. 
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