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Original Article

Abstract
Background and aims: Biophysical evaluation of fetal profile and movements is a useful tool for assessing fetal health, which even has 
significant effects on neonatal health. This study aimed to compare the biophysical parameters of the profile – fetal movement index, in 
particular – before and after corticosteroid administration in two groups receiving dexamethasone and betamethasone.
Methods: In this descriptive/analytical study, 200 patients diagnosed with preterm delivery and admitted to the gynecology section of Hajar 
Hospital in Shahrekord in 2016 were investigated. Their demographic findings and medical histories were collected using a checklist form. 
Then their biophysical profiles 24 to 48 hours after corticosteroid administration were assessed. Finally, the data were analyzed by SPSS v. 
18 software using t test, chi-square and Fisher exact test.
Results: According to our study results, there was a significant difference in fetal movements before and after receiving corticosteroids, 
and the decrease in the percentage of movements was greater in the betamethasone group (P < 0.001). Also, the biophysical profile was 
significantly different in the dexamethasone group compared to the betamethasone group (P < 0.001). No significant difference was found 
between two groups in terms of fetal respiration and non-stress test (NST) before and after receiving corticosteroids (P = 0.47 and P = 0.65, 
respectively).
Conclusion: Dexamethasone administration had less effect on reducing fetal movement index than betamethasone administration. As the 
result, the biophysical profile was significantly different in the dexamethasone group compared to the betamethasone one.
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Introduction 
The rate of premature births before normal gestational 
age (i.e., from 20 to 37 weeks gestation) has recently 
increased among pregnant women (1). This increase has 
raised considerable concerns since it can cause numerous 
problems for both mothers and neonates or infants (2). 
Premature birth is one of the leading causes of death among 
non-abnormal infants, which places great economic and 
psychological burden on society (3,4). Premature infants 
may experience fatal problems such as respiratory distress 
syndrome, intraventricular hemorrhage, patent ductus 
arteriosus, pneumothorax, and necrotizing inflammation 
of the gastrointestinal tract; however, the administration of 
glucocorticoids 48 hours or seven days before delivery can 
reduce the severity of these problems and disorders (5,6). 
Previous studies have shown that prenatal glucocorticoid 
intake reduces fetal activity, behavioral changes, as well as 
psychological problems, and alters the biophysical profile 
score (7-9). Previous studies have also revealed that 

normal biophysical profile score in pregnancy leads to 
favorable pregnancy outcomes and, as a health indicator, 
reduces problems such as low APGAR scores, neonatal 
resuscitation, neonatal intensive care admission, as well as 
neonatal resuscitation and mortality (10,11). Biophysical 
profile assessment is a useful tool for assessing fetal health; 
several studies have also recommended performing a 
comparison between betamethasone and dexamethasone 
in order for reducing maternal and neonatal complications 
(12). Moreover, drugs with positive effects and minimal 
side effects should be selected when prescribing 
corticosteroids for pregnant mothers – including 
pulmonary puberty of the fetus in preterm delivery – to 
serve different purposes (13). However, further studies 
are required to develop a more accurate assessment of the 
ambiguous aspects of corticosteroid administration in 
other populations, dosage, risky and multiple pregnancies, 
and drug preference (14). Therefore, the present study 
aimed to examine the preference of betamethasone or 
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dexamethasone when dealing with fetal movements and 
biophysical profile. It was hoped that this study would 
effectively contribute to improving the preterm delivery 
protocol.

Materials and Methods
In this cross-sectional (descriptive/analytical) study, the 
medical files of mothers having suffered from preterm 
labor pain and received treatment for preterm labor 
from 22 April, 2014 to 22 June, 2015 in Hajar Hospital 
of Shahrekord were included. Out of all available cases, 
200 ones with gestational age 28-34 weeks and meeting 
the inclusion criteria were explored in the study. Pregnant 
women with following status were also included in our 
study: those admitted to labor and gynecology with a 
diagnosis of preterm delivery (according to Creasy criteria) 
(15); those in 28 to 34 weeks of pregnancy; the ones 
received corticosteroids for pulmonary maturation; those 
with normal biophysical profile scores before receiving 
corticosteroids; and those completely satisfied with 
participating in the study. On the other hand, maternal 
medical complications such as diabetes and preeclampsia, 
abnormal fetal heart rate, fetal abnormalities, biophysical 
profile score less than 10, and impaired fetal movement 
prior to corticosteroid injection were considered as 
exclusion criteria. The census sampling method was 
adopted in the present study. The reduction rates of fetal 
movement for the group receiving betamethasone and for 
the one receiving dexamethasone were assumed equal to 
40% and 60 samples, respectively (16); and considering 
95% confidence interval and 80% power of sample size 
in each group based on the following formula, the sample 
size is equal to 99 and in the whole study, it is equal to 198. 
For more accuracy, 100 individuals were included in each 
group using the following formula:
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Following the medical files, 100 files belonged to 
those who had received betamethasone and 100 ones 
belonged to those who had received dexamethasone 
were selected by a gynecologist. To match the groups, the 
number of biophysicals performed by each radiologist 
for both groups was considered equal; all biophysical 
profiles examined in this study had been performed 
24 to 48 hours after receiving corticosteroids. After 
selecting the files based on the checklist form and 
receiving corticosteroids, the information required for 
this study including age, gestational age, fetal movement 
index, fetal respiration, amniotic fluid index (AFI), fetal 
coordination, and non-stress test (NST) were extracted. 
Each patient’s information such as age, gestational age, 
and biophysical profiles was recorded in a checklist after 
receiving corticosteroids including fetal movement, fetal 
respiration, fetal coordination, AFI, and NST.

Then the collected data were analyzed by SPSS v. 22 

using t test, chi-square, and Fisher exact test. A value less 
than 0.05 was considered as the level of significance.

Results
In this study, a total of 200 pregnant women in 28 to 34 
weeks of pregnancy and hospitalized for preterm delivery 
were examined. There was no significant difference 
between the two groups in terms of maternal age 
(P = 0.776) and gestational age (P = 0.191) (Table 1).

After administrating the drugs, a significant difference 
was observed between the two groups receiving 
betamethasone and dexamethasone in terms of fetal 
movement (P < 0.001). Dexamethasone administration 
significantly reduced fetal movements and biophysical 
profile (P < 0.001). However, the comparison between the 
two groups receiving betamethasone and dexamethasone 
showed no significant difference in terms of fetal respiration 
(P = 0.47) and fetal heart rate variability (P = 0.65) (Table 
2). It should be noted that all patients in both groups were 
normal in terms of fetal tone and AFI.

Discussion
This study aimed to compare the effects of dexamethasone 
and betamethasone on fetal motility in biophysical profile 
in preterm delivery. According to the study results, a 
significant reduction in fetal movements was observed in 
the betamethasone group. Furthermore, the biophysical 
profile in betamethasone group was significantly lower 
than that of dexamethasone group. As for other variables, 
no significant difference was detected between the 
two groups. These results may have been attributed to 
the inherent properties of corticosteroids reported by 
numerous studies conducted in this field. The changes 
resulting from the administration of corticosteroid drugs 
have some effects that manifest themselves as a decrease 
in the biophysical profile. Examples include hypoxia and 
profound acidosis which affect the cerebral cortex and 
reduce fetal movement and respiration (17). Our study 
results were in line with the findings from a study by 
Mushkat et al where betamethasone was determined to 
decrease the fetal movements while it was observed by 
the ultrasonic testing and perceived by the mother. There 
was also a decrease in fetal breathing  movements of 

Table 1. Comparison of Maternal and Gestational Ages in the Two Groups 
Receiving Dexamethasone and Betamethasone

Variables Groups Min Max Mean ± SD P value

Maternal age

Betamethasone 18 40 27.13 ± 5.181

0.776Dexamethasone 17 42 26.92 ± 5.260

Total 17 42 27.03 ± 5.209

Gestational 
age

Betamethasone 28 34 32.30 ± 1.542

0.191Dexamethasone 28 34 32.01 ± 3.293

Total 3.28 34 32.01 ± 2.581

https://www.sciencedirect.com/topics/medicine-and-dentistry/fetus-breathing
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those receiving betamethasone (18). In a similar study, 
dexamethasone was found to have fewer side effects 
in terms of fetal movement. Moreover, a significant 
reduction in the biophysical profile score was reported 
for betamethasone group, but not for the dexamethasone 
one (19). In Khazardoost et al study, betamethasone 
administration was discovered to cause a significant 
reduction in biophysical score, umbilical artery indices, 
and fetal movements (20). According to the results from 
a review study, there was a reduction in fetal motility, 
amniotic fluid volume, fetal respiration, and fetal heart rate 
after administrating betamethasone and dexamethasone 
(21). Taking into account the biophysical profile scores 
and movement counts, Jackson et al also reported that 
breathing motion and fetal movements were decreased 
after glucocorticosteroid administration. The decrease 
in AFI observed after administrating glucocorticosteroid 
may have been due to the reduction in the flow of alveolar 
fluid into the amniotic sac as well as the decrease in fetal 
respiration (8). In contrast, another study found that 
although administrating betamethasone to pregnant 
women resulted in evident yet transient reduction in fetal 
movement, the administration may have not necessarily 
and adversely affected the fetal health. Moreover, 
biophysical indicated that biophysical profile results of 
amniotic fluid were unchanged (22). The discrepancies 
observed in the results from the different studies could have 
been attributed to the differences in the type of studies, as 
well as to the transient changes in biophysical condition of 
the fetus. In general, it seemed that corticosteroids were 
capable of reducing the biophysical profile of the fetus by 
causing hypoxia and changes in the middle cerebral artery 
and by reducing intracranial pressure in the fetus (23,24). 

Conclusion
It was concluded that the administration of dexamethasone 
to pregnant women had a minimal reducing effect on fetal 
movement index and, therefore, on biophysical profile. 
Moreover, a significant decrease was observed in the 
betamethasone group regarding biophysical profile and 
fetus movement. Therefore, dexamethasone was found to 
be a more effective drug than betamethasone for pregnant 
women. Taking into account some factors such as the 

pharmacological side effects of each drug, the patients’ 
conditions, as well as the findings obtained from the 
studies on pharmacological properties of corticosteroid 
drugs and their differences, however, it was highly 
recommended that further studies with larger sample 
sizes be conducted.
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