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A retrospective study of supplemental iron intake
in singleton pregnancy women with risk of
developing gestational diabetes mellitus
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Abstract
This study investigated the effect of supplemental iron intake (SII) in early singleton pregnancy women with the risk of developing
gestational diabetes mellitus (GDM) among Chinese population.
This study included 259 singleton pregnancy participants. Of those, 135 women underwent SII and were assigned to an

intervention group, while 124 participants received no SII and were assigned to a control group. The outcome measurements
consisted of the number of patients with GDM development, the levels of hemoglobin (Hb) and ferritin, and the outcomes of infant at
delivery.
No significant difference in the number of patients with GDM development was found between 2 groups at delivery. However,

when compared with control group, subjects in the intervention group showed greater efficacy in delivery mode choice of vaginal
delivery (P= .04), and cesarean section (P= .01), as well as the birthweight of infants (P< .01). Moreover, Hb and ferritin levels were
also significantly higher in the intervention group than those in the control group (P< .01).
The results of this retrospective study showed that SII may not increase risk of developing GDM in singleton pregnancy women;

and also may benefit both pregnancy women and infants among Chinese population.

Abbreviations: DM = diabetes mellitus, GDM = gestational diabetes mellitus, Hb = hemoglobin, SII = supplemental iron intake.
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1. Introduction

Gestational diabetes mellitus (GDM) is one of the most common
complications during the period of pregnancy.[1–5] It is reported
that the prevalence of GDM ranges from 1.7% to 11.7% around
the world.[6–7] Many factors can result in such condition. These
factors included age, race, and family history of diabetes mellitus
(DM).[8–11] If it cannot be controlled very well, it may result in
several complications which can affect both mother and the baby,
such as high blood pressure and preeclampsia, and future DM for
the mother; and excessive birth weight, preterm birth, respiratory
distress syndrome, hypoglycemia, and type 2 DM later in life for
the baby.[8–11]

Several previous studies have reported that supplementation
iron intake (SII) is associated with the risk of type 2 DM in
healthy population.[12–15] However, some other studies found
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that there is no association between SII and GDM among the
pregnancy population.[16–19] Although many studies have
explored the effect of SII among both normal and GDM
population, this issue is still controversial.
Presently, no specific study focuses on the investigation of the

effect of SII in Chinese pregnancy women. Thus, in this
retrospective study, we investigated the effect of SII in singleton
pregnancy women at less than 16-week gestation with risk of
GDM among Chinese population.
2. Methods

2.1. Ethics

This study was approved by the ethics committee of The People’s
Hospital of Yan’an, and Affiliated Hospital of Yan’an University.
It was also conducted at these 2 hospitals from January 2011 to
December 2015. All patients provided the informed consent.
2.2. Patients

In this retrospective study, 259 singleton pregnancy women at
gestational age less than 16 weeks, and Hb levels between 8 and
14g/dL were included in this study. All participants started to
receive SII at less than 16 weeks of gestation with normal level of
hemoglobin (Hb). However, subjects were excluded if they had
existing DM, abnormal Hb (Hb<8g/dL, or Hb>14g/dL), and
received SII after 16 weeks gestation.
2.3. Interventions

Around 135 pregnancy women received SII 300mg daily, 7 days
weekly until the baby delivery, and were assigned to an
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Table 1

Patients characteristic at baseline.

Characteristics
Intervention group

(n=135)
Control group

(n=124) P value

Age, years 30.9 (1.3) 31.1 (1.5) .25
Race Asian (Chinese) 135 (100.0%) 124 (100.0%) –

Gestational age, weeks 10.8 (3.1) 11.0 (3.3) .62
Family history of GDM 14 (31.9%) 12 (38.9%) .85
BMI, kg/m2 20.6 (0.4) 20.5 (0.5) .08
Parity
0 127 (94.1%) 118 (95.2%) .70
1 8 (5.9%) 6 (4.8%) .70

Hb, (g/dL) 12.3 (0.05) 12.4 (0.05) .16
Ferritin, pmol/L 190.1 (5.9) 189.1 (6.1) .18

BMI=body mass index, GDM=gestational diabetes mellitus, Hb=hemoglobin.
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intervention group. A total of 124 women did not receive SII, and
were assigned to a control group.
2.4. Outcome measurements

The outcomes were measured by the number of subjects with
development of GDM, the levels of Hb, and ferritin, and the
outcomes of infant at delivery.
2.5. Statistical analysis

All data were analyzed by using the Statistical Package for the
Social Sciences software v.17.0 (SPSS Inc., Chicago, IL). The
minimum sample size of 135 patients in the intervention, and 124
patients in the control group with a=0.05, 1�b=0.8. Student’s
t-test orWilcoxon andMann–Whitney tests were used to analyze
the continuous outcome data. Pearson’s chi-square or Fisher’s
exact tests were utilized to analyze the categorical outcome data.
P value of P< .05 was regarded as the statistically significant.
3. Results

The patient characteristics at baseline are listed in Table 1. No
significant differences of characteristic values were found
between 2 groups (Table 1). These characteristic values consisted
of age, race, and gestational age, family history of GDM, body
mass index, parity, hemoglobin, and ferritin.
The outcome measurements of pregnancy women at delivery

were showed in Table 2.
Table 2

Outcome measurements of pregnancy women at delivery.

Outcome measurements
Intervention group

(n=135)
Control group

(n=124) P value

Development of GDM 10 (7.4) 9 (7.3) .96
Hb, g/dL 12.1 (0.06) 11.7 (0.08) <.01
Ferritin, pmol/L 65.8 (3.1) 53.7 (2.9) <.01
BMI, kg/m2 26.9 (0.5) 27.0 (0.4) .07
Preterm delivery 22 (16.3) 26 (20.9) .33
Vaginal delivery 85 (63.0) 62 (50.0) .04
Instrumental delivery 14 (10.4) 13 (10.5) .98
Cesarean section 36 (26.6) 49 (39.5) .01

Note: Data are present as mean± standard deviation, or n (%).
BMI=body mass index, GDM=gestational diabetes mellitus, Hb=hemoglobin.
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At delivery, there were no significant differences in the
development of GDM (P= .96), BMI (P= .07), preterm delivery
(P= .33), and instrumental delivery (P= .98) between 2 groups
(Table 2). However, significant differences were found in vaginal
delivery (P= .04), cesarean section (P= .01), and the levels of Hb
groups (P< .01), and ferritin (P< .01) between the 2 groups
(Table 2).
The outcome measurements of infant at delivery were

summarized in Table 3. There was no significant in the
gestational age (P= .08), Apgar score at 1 and 5 minute
(P= .91, P= .89), respectively, ferritin (P= .12) and Hb (P= .07)
from cord blood, neonatal jaundice (P= .77), and sepsis (P= .67)
between the 2 groups (Table 3). However, the birth weight of
infants was significantly higher in the intervention group than
that in the control group (P< .01, Table 3).
4. Discussion

Iron deficiency anemia is a very common issue during the period
of pregnant women. Such condition often results in many adverse
events on both mother and the baby. It often includes pre-
eclampsia, preterm delivery, and even can increase the mortality
in some severe cases for mother and the baby. Previous study has
been reported that pregnant women require a greater amount of
iron to meet the needs of pregnancy and delivery,[20] and at least
50% anemia results from the iron deficiency.[21] Thus, at such
situation, SII is recommended to correct this condition.[21]

Previous related studies have also reported the association of
SII in pregnant participants. However, this issue remains a
controversial topic. One study conducted in Iran included normal
and GDM population to investigate the risk factors of GDM.[14]

Its results found that the levels of serum ferritin were significantly
higher among the GDM population than that among the healthy
population.[14] The other study conducted a randomized
controlled study to explore the effect of SII from early pregnancy
population.[17] The results of this study demonstrated that SII
cannot increase the risk of GDM for the pregnancy women.
Moreover, it can also benefit their pregnancy outcomes.[17]

The result of our study is partly consistent with the previous
study.[17] In our study, we found that SII can reduce the numbers
of patients to receive cesarean, and can help to increase vaginal
delivery for the pregnancy women.Moreover, the Hb and ferritin
levels are also significantly higher in the patients who received SII
than those who did not receive it. Additionally, in the
intervention group, the infants also had significant higher in
birth weight than those in the control group.
Table 3

Outcome measurements of infant.

Outcome measurements Intervention group
(n=135)

Control group
(n=124) P value

Gestational age, weeks 38.7 (0.4) 38.6 (0.5) .08
Birth weight, gram 3256.8 (24.5) 3144.6 (25.7) <.01
Apgar score at 1 min 8.9 (0.08) 8.9 (0.06) .91
Apgar score at 5 min 9.8 (0.05) 9.8 (0.04) .89
Ferritin from cord blood, pmol/L 461.7 (14.8) 464.6 (15.1) .12
Hb from cord blood, g/dL 15.5 (0.17) 15.6 (0.21) .07
Neonatal jaundice 52 (38.5) 50 (40.3) .77
Sepsis 9 (6.7) 10 (8.1) .67

Note: Data are present as mean± standard deviation, or n (%)
Hb=hemoglobin.
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This retrospective study had its strength of cutting out the
variability outcome assessments among different centers and
different population, because this study only included Chinese
Han population. On the other hand, its results may affect the
generalizability of this finding to the other ethnicities. Moreover,
more clinical trials, especially the randomized controlled trials are
still needed to warrant our results, and to explore the effect of SII
to the other population.
5. Conclusion

The results of this study found that SII may not increase the risk of
GDM development among Chinese population. Moreover, it
may benefit the outcomes of both pregnancy women and infants.
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