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Synbiotic and control foods

The synbiotic food consisted of a probiotic viable 
and heat-resistant Lactobacillus sporogenes (1×107 
CFU), 0.04 g inulin (HPX) as prebiotic with 0.38 g 
isomalt, 0.36 g sorbitol and 0.05 g stevia as sweetener 
per 1 g. The pregnant women were asked to consume 
the synbiotic food 2 times a day from a 9 g package. 
Therefore, they received 18×107 CFU Lactobacillus 
sporogenes and 0.72 g inulin each day. Control food 
(the same substance without probiotic bacteria and 
prebiotic inulin) was packed in identical packages 
and coded by the producer to guarantee blinding. 
The synbiotic and control foods were provided by 
Sekkeh Gaz Company, Isfahan, Iran.

Statistical analysis

To ensure the normal distribution of variables, 
a histogram test was applied. For non-normally dis-
tributed variables, log-transformation was applied. 
Descriptive statistics (means and SDs) for general 
characteristics of the study participants were re-
ported. Data on dietary intakes were compared by 
the paired t-test. The paired-samples t test was used 
to detect within-group differences. The Student’s t 
test was used to detect differences between the two 
groups (control and synbiotic foods). To determine 
the effect of synbiotic food on glycemic status and 
serum hs-CRP, we applied repeated measures analy-
sis of variance where treatment*time interactions 
were tested by using Pillai’s trace. In these analyses, 
the treatments (synbiotic and control foods) were 
regarded as between-subject factors and time with 
two time-points (baseline and week 9 of intervention) 
was considered as a within-subject factor. To assess 
whether the magnitude of the change depended on 
the starting value, we conditioned all analyses on 
baseline values to avoid the potential bias that might 
have resulted. All statistical analyses were done using 
the Statistical Package for Social Science version 17 
(SPSS Inc., Chicago, Illinois, USA).

RESULTS

No serious adverse reactions were reported follow-
ing consumption of the synbiotic food in the pregnant 
women throughout the study. We found neither a 
significant difference in the mean value of age, nor 
of pre-pregnancy weight and BMI between the two 

groups (Table 1). Baseline weight and BMI as well as 
their means after intervention were not significantly 
different between the control and synbiotic groups.

At the study beginning, no significant differences 
were found between the two groups in terms of dietary 
intakes. Comparing the dietary intakes during the 
run-in period and throughout the study separately in 
each group, we observed no significant within-group 
differences in dietary intakes except for monoun-
saturated fatty acids (MUFA) in the control group 
(P=0.013) and for dietary fiber in the symbiotic group 
(P=0.022) (Table 2). Based on the three-day dietary 
records throughout the study, no statistically significant 
difference was seen between the two groups in terms 
of dietary intakes of energy, carbohydrates, protein, 
fat, saturated fatty acids (SFA), polyunsaturated fatty 
acids (PUFA), MUFA, cholesterol and dietary fiber. 

However, consumption of a synbiotic food did 
not show any significant impact on insulin actions in 
the synbiotic group; compared to the control food, 
it resulted in a significant decrease in serum insulin 
levels (-0.26 vs. 6.34 µIU/mL, P=0.014), HOMA-IR 
(-0.13 vs. 1.13, P=0.033), a significant difference in 
HOMA-B (5.30 vs. 34.22, P=0.040) and a significant 
rise in QUICKI score (0.002 vs. -0.02, P=0.022) 
(Table 3). We did not find a significant effect of the 
synbiotic food consumption on FPG and serum hs-
CRP levels. Within-group differences in the control 
group demonstrated a significant increase in serum 

Table 1. General characteristics of the study participants

Control  
food

(n=26)

Synbiotic 
food

(n=26)

P

Maternal age (y) 29.0±4.6 26.4±6.3 0.097

Height (cm) 160.0±6.1 160.5±7.3 0.805

Pre-pregnancy weight (kg)* 67.1±10.6 64.8±13.3 0.478

Weight at study baseline (kg) 72.2±11.5 71.9±14.2 0.935

Weight at end-of-trial (kg) 75.6±11.5 75.6±13.5 0.997

Pre-pregnancy BMI (kg/m2)* 26.2±3.7 25.1±4.8 0.381

BMI at study baseline (kg/m2) 28.2±4.1 27.9±5.1 0.851

BMI at end-of-trial (kg/m2) 29.5±4.1 29.4±4.9 0.916

Data are means± standard deviation. P-values were derived 
using independent t test.
*Based on participants’ measured weight and height as registered 
in their records in the maternity clinics.


