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Introduction 

In recent years, infant hospitalizations and subsequently the number of painful 

procedures have increased (1, 2). Based on studies, invasive medical procedures, 

especially those requiring the use of needles, are the major source of pain, which 

may have short-term and long-term physical and developmental consequences 

for infants (3, 4). Therefore, nursing staff should reduce the number of painful 
procedures and pay enough attention to pain assessment and management as the 

5th vital sign (5). Glucose, sucrose, pacifier, and breast milk are the most 

common non-pharmacological interventions used before painful procedures (4, 
6, 7). The analgesic mechanism of sweet-tasting solutions has not yet been 

determined (8); however, some studies have shown that activating the opioid 

system through taste indirectly reduces pain (9). The analgesic effect of sucrose 
and glucose on neonates has been well established, but little is known about the 

effect of sweet solutions on procedural pain in infants older than 1 month (2, 4). 

Despite the greater effectiveness of sucrose solution, 10% dextrose solution is 
more available in emergency departments and could therefore be a suitable 

alternative to sucrose solution. For this reason, some studies have been conducted 

on the effectiveness of dextrose solution for reducing pain in infants (7, 10, 11). 
In the present study, we aimed to investigate the effectiveness of 10% oral 

dextrose solution in reducing pain caused by venipuncture in infants. 

 

Methods 

The present study was a randomized, double-blind, parallel-group, placebo-

controlled clinical trial that was performed on infants aged 1-12 months 
undergoing venipuncture in the emergency department of Taleghani Hospital in 

Gorgan, Iran. Inclusion criteria included age of 1-12 months, the need for 

intravenous catheters for the infant at the time of admission to the emergency 
department, and parental consent for infants’ participation in the study. Exclusion 

criteria included impaired level of consciousness, possible poisoning, diabetes, 
and or other life-threatening illnesses. The sample size of 26 was estimated for 

the primary outcome using G-power software considering an alpha error of 0.05, 

a power 80%, and an effect size of 0.5 (Cohen's d). Due to the possibility of loss 
to follow-up, the sample size of 30 for each group was estimated. The enrollment 

phase of the study was from October to January. During this period, eligible 

infants were randomly assigned to intervention and control groups. 
The primary outcome of this study was to determine the severity of pain 

during venipuncture using the Face, Legs, Activity, Cry, and Consolability 

(FLACC) observational pain assessment scale. This scale evaluates the severity 
of pain based on the score given for observing five behaviors including facial 

posture, leg posture, body movements, crying posture, and consolability. 

According to the behavioral changes after painful stimulation, zero to 2 points 
are assigned. The total score ranges between 0 and 10, and higher scores indicate 

greater pain severity  (12, 13). Secondary outcomes included the pain score of 

infants after adjusting for age and gender.  
The intervention and control groups were fed 2 ml of 10% dextrose solution 

and 2 ml of water two minutes before venipuncture, respectively. The syringes 

were filled by a person other than the one administering them. An experienced 
nurse performed the venipuncture while the infant was laid down on the bed. 

During the venipuncture, the behavior of the infants (face and body) was video 

reordered. All people involved in the study intervention were blind to the content 
of the syringes and the assignment of infants in the study groups. To maintain the 

uniformity of the procedure, all venipunctures were done by a fixed nurse. 

The recorded videos (60 cases) were observed and scored independently by 
two nurses blind to the purpose of the study and infants' allocation. Although 

there was a high agreement between the scorers (Kappa: 0.81, P-value = 0.0001), 

disagreements were resolved by a third independent reviewer. Data were 
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analyzed using STATA software version 14. One- and two-way ANOVA and 

ANOVA-ANCOVA tests were used for evaluating the effectiveness of the 

intervention in reducing infant pain and controlling the effect of potential 
confounders/covariates such as age and gender. In addition, the independent t-

test and Pearson's chi-squared test were used to compare the characteristics of the 

infants before the intervention. Based on the central limit theorem and the sample 
size of 30 infants in each group, the distribution of pain scores was considered 

normal, but the equality of pain scores variances was examined and confirmed 

before the study (F =0.7129, P= 0.36). 
Data were analyzed using statistics (t, f, and chi2) and effect size indices 

[mean difference, SMD (d Cohen’s), and Partial eta2]. All tests were carried out 

at 95% confidence interval. Data are presented as mean ± standard deviation 
(SD). The referred interpretive areas of effect size (Cohen’s d) in this study were: 

weak effect: 0.20-0.49, moderate effect: 0.50-0.79, and strong effect: 0.80-1.19 

(14). 
 

Results 

Of 73 infants, 60 infants who had been admitted to the triage department of 
Taleghani Hospital in Gorgan were eligible to participate Figure 1.  

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 

They were mostly girls (46.7%), with a mean (±SD) age of 7.7 (3.29) months. 
The mean age of the subjects differed significantly between the two groups (Table 

1). 

The mean pain score in the intervention group was slightly lower than that 
in the control group (t=0.79, P-value = 0.43).  In addition, the effect size (SMD/ 

Cohen’s d) of 10% oral dextrose on pain reduction was - 0.2 (CI 95%: -0.30 to 

0.71) Table 2. 

Although there was a significant difference (t= 3.09, P=0.003) in the mean 

pain score (±SD) between girls and boys [7.30 (2.74) vs. 9 (1.44)], the adjusted 
analysis for gender showed that the difference in pain score between the groups 

was non-significant (F=0.55, P=0.46). Adjusted analysis for age showed a non-

significant difference between the two groups in terms of pain score (F=0.62, 
P=0.43) Table 3. 

 

Discussion 
This study showed that 2 ml of 10% oral dextrose before venipuncture had a 

weak and non-significant effect on pain reduction. The majority of studies have 

been focused on the effectiveness and applicability of sucrose in reducing 
procedural pain in newborns, while only a limited number of studies have 

examined the effectiveness of dextrose on infant pain (4, 5, 10, 15). In addition, 

recommending a fixed concentration of sweet solutions for reducing 
procedural pain in infants is challenging. Kassab et al. conducted a systematic 

review on the effectiveness of glucose in reducing needle-induced pain among 

infants aged less than 12 months. They claimed that because of significant 
methodological heterogeneity in terms of amount, concentration, and the route 

of glucose solutions administration as well as the method of outcome 

assessment, conducting a meta-analysis reach to an inclusive conclusion was 
not feasible. Therefore, conducting further clinical trials on this issue is 

required (16). As a result, the lack of enough evidence made it difficult to find 

similar and appropriate studies to compare our findings with those of previous 
studies.  

Although some studies confirmed the effectiveness of >20% glucose in 

relieving pain in newborns, there is a need to conduct more studies to find the 
lowest effective concentration of dextrose with the least complications (e.g. 

hyperglycemia) (6, 17, 18). In a study by Dilen et al., the effects of different 

glucose concentrations were assessed on procedure-related pain in infants, and 
the highest rate of pain reduction in infants was achieved by the administration 

of 30% glucose solution (19). 

Inconsistent with our findings, numerous studies indicated that different 
concentrations of oral dextrose/glucose solution may reduce pain in neonates 

and infants following procedures with needles (4, 6, 18, 19, 20). For example, 

Jatana et al. studied the effects of 10, 25, and 50% oral dextrose and water on 
pain caused by lancet sampling in 125 infants. They reported that the use of 

dextrose in different concentrations could exert analgesic effects on full-term 

neonates with limited side effects (21). In a systematic review and meta-
analysis, Harrison et al. recommended oral glucose or sucrose solution for 

reducing pain and crying duration in infants 1 to 12 months of age undergoing 

painful procedures (9, 22).  

The inconsistency between our findings and the results of other studies can 

be justified from different aspects. First, it can be due to the difference in pain 

management procedures. For example, in the study by Harrison et al., the 
analgesic effect of a sweet solution was assessed for about 3 to 5 minutes with 

a 2-minute peak, and because intravenous infusion takes longer than 

vaccination, the effect of the sweet solution may be reduced (23). The second 
view is the notable variation in the method of pain assessment between 

different studies (4). For example, the Neonatal Infant Pain Scale, Modified 
Behavioral Pain Scale, and University of Wisconsin Children's Hospital scales 

have been used in the mentioned studies, while we used the FLACC scale. The 

third aspect is the difference in the concentration of dextrose solution used for 
the interventions. In the present study, a 10% dextrose solution was used, while 

in most previous studies, a higher concentration of sucrose or glucose was used.  

Table 1. Challenges of the divorce prevention and reduction program in Iran 

Variables Intervention group Control group P-value 

Age (months) Mean: 24 6.37 (2.96) 9.03 (3.10) 0.001* 

Sex ferquency (%) Female 14 (46.67) 13 (43.33) 0.79£ 

History of hospitalization frequency (%) Yes 11 (36.67) 17 (56.67) 0.12£ 

Chief complains frequency (%) 

Fever 9 (30) 9 (30) 

0.60£ 
Gastroenteritis 10 (33.33) 13 (43.33) 

Respiratory illness 8 (26.67) 4 (13.33) 

Others 3 (10) 4 (13.33) 

*Independent T test,  £ Pearson chi2 

 

 

Table 2. Comparison of pain scores between the intervention and control groups (two-group t-test) 

Groups Mean (±SD) Mean difference (CI 95%) Cohen`s d CI 95% F statistics P-value 

Intervention 8 (2.5) 
-0.47 (-1.64,0.71) -0.21 (-0.71,0.30) 0.63 0.43 

Comparison 8.47 (2.1) 

 

 

 

Table 3. Crude and adjusted mean score of pain in the study groups according to the multivariate analysis 

Model Intervention group (n=30) Control group (n=30) Mean difference (CI 95%) Cohen’s d (CI 95%) Partial eta2 F statistics P-value * 

Crude 8 (2.5) 8.47 (2.1) -0.47 (-1.64, 0.71) -0.2 (-0.71, 0.30) 0.01 0.63 0.43 

Adjusted a 8.49 (2.41) 7.98 (2.41) -0.51 (-1.82, 0.79) -0.21 (-0.71, 0.29) 0.01 0.62 0.43 

Adjusted b 8.03 (2.13) 8.44 (2.13) -0.41 (-1.51, 0.69) -0.19 (-0.69, 0.32) 0.01 0.55 0.46 

Adjusted c 8 (2.26) 8.46 (2.26) -0.46 (-1.68, 0.76) -0.2 (-0.30, 0.71) 0.01 0.58 0.45 

* Calculated based on AN0VA / ANCOVA models 

a Adjusted for primary outcome and age covariance 

b Adjusted for primary outcome and gender 

c Adjusted for primary outcome and covariate of age and gender 

Assess for eligibility (n=73) 

Excluded (n=13): 

• Impaired level of consciousness (n=2) 

• Severe clinical condition (n=6) 

• Unwillingness to participate (n=5) 

Randomized (n= 60) 

Allocated to control (n=30) 

• Received allocated intervention 

(n=30) 

• Did not receive allocated 

intervention (n=0) 

Allocated to intervention (n=30) 

• Received allocated 

intervention (n=30) 

• Did not receive allocated 

intervention (n=0) 

Lost to follow-up (n=0) 

Discontinued intervention (n=0) 

Lost to follow-up (n=0) 

Discontinued intervention (n=0) 

Analysed (n=30) 

• Excluded from analysis (n=0) 
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Figure 1. Stages of entering the subjects and assigning to 

groups (based on Concert Flowchart 2010) 
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In line with our results, some studies showed that feeding a 10% glucose 

solution is similar to or slightly better than simple water (18, 20). Considering 

the research gap, it is recommended to conduct further studies on the 
effectiveness of sweet solutions, with different amounts and concentrations, in 

reducing procedural pain in infants older than one month.  

 

Conclusion 

The results indicated that using 10% oral dextrose 2 minutes before venipuncture 

has a weak and non-significant reducing effect on the pain of infants. However, 
further clinical trials should be conducted on different concentrations and 

volumes of dextrose solution and incorporate a larger study population.   
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