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Abstract 
Background: Globally, diabetes mellitus is a major metabolic health problem that affects significant number of population. 
Diabetes can be classified into type 1, type 2, secondary forms and gestational diabetes mellitus (GDM); by far GDM is 
responsible for about 90% of diabetes in pregnant women. Worldwide, the prevalence of GDM is in the range of 1%-14%. A 
lot of published articles raised the issue that women who developed GDM are at high risk of developing type 2 diabetes later 
on during life.  
Objective: to study the association between serum ferritin level and fasting blood sugar concentration in pregnant women. 
Patients and methods: The present case control study included 49 pregnant ladies who were attending regularly prenatal 
obstetric clinic in Child and Maternity Teaching Hospital in Al-Dwiniyah province in Iraq. The study started on June 2016 and 
extended through July 2017. Data collected included age of women, gestational age, fasting blood sugar, body mass index and 
serum ferritin level.  
Results: There was significant positive correlation between serum ferritine (P<0.001) and fasting blood sugar and the highest 
serum ferritin level was seen in diabetic women. Mean serum ferritin of women with GDM was significantly higher than that 
of prediabetic and healthy control women (P<0.00). a positive correlation was found between body mass index and fasting 
blood sugar when bivariate correlation was carried out (P<0.001); however, univariate linear regression showed that the effect 
of BMI was insignificant.  
Conclusion: high serum ferritin is a significant predictor of developing gestational diabetes mellitus by pregnant ladies.  
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INTRODUCTION 
Globally, diabetes mellitus is a major metabolic health 
problem that affects significant number of population. (1) 
Diabetes can be classified into type 1, type 2, secondary 
forms and gestational diabetes mellitus (GDM); by far 
GDM is responsible for about 90% of diabetes in pregnant 
women. (2, 3) Worldwide, the prevalence of GDM is in the 
range of 1%-14%. (4)A lot of published articles raised the 
issue that women who developed GDM are at high risk of 
developing type 2 diabetes later on during life. (5) The 
development of GDM is associated with increased risk of 
significant maternal and fetal complications and for that 
reason it is of prime importance to diagnose the disease as 
early as possible with targets of strict control to get rid of 
these imminent adverse outcomes. (6, 7) the risk factors for 
development of GDM are not well characterized and 
extensive investigation have been done; however there is 
still a lot of information that need to be elucidated about 
how to develop and how to avoid GDM. Potential risk 
factors include older age, obesity, family history, 
hypertension and increased serum ferritin level. (8) Some 
authors suggested a positive correlation between high 
serum ferritin and high blood sugar in pregnant women (9, 
10). Other studies generalized the idea that high iron 
storage is associated with impaired glucose metabolism in 
type 2 diabetes besides being blamed in the pathogenesis of 
GDM. (11-13)some evidence existed that iron deficiency is 
associated with enhanced insulin sensitivity. (14, 15)on the 
other hand it has been recorded that high serum  frritin is 
associated with increased insulin resistance (16-18). 
Despite these findings, a lot of controversy existed in 
published literatures that justified the conductance of the 

current study; in this regard several cross sectional studied 
denied the existence of a correlation between serum ferritin 
level and fasting blood sugar (19). So the aim of the present 
study was to investigate the relation between fasting blood 
sugar concentration and serum ferritin concentration in a 
sample of pregnant ladies.  

PATIENTS AND METHODS 
The present case control study included 49 pregnant ladies 
who were attending regularly prenatal obstetric clinic in 
Child and Maternity Teaching Hospital in Al-Diwaniyah 
province in Iraq. The study started on June 2016 and 
extended through July 2017. Verbal consent was taken 
from all women participating in the present study and the 
study was approved ethically by the ethical approval 
committee in Al-Diwaniyah Health Directorate. During this 
period body mass index was assessed in early first trimester 
for all women participating in the current study. Women 
were followed up till the third trimester and a fasting blood 
sample was taken from each woman at mid third trimester 
and sent for lab in order to measure both fasting blood 
sugar and serum ferritin. 
Data collected included age of women, gestational age, 
fasting blood sugar, body mass index and serum ferritin 
level and these data were administered into a Microsoft 
Office Excel sheet. Data analysis was carried out using 
SPSS version 23. Nominal variables were expressed as 
number and percentage whereas numeric variables were 
expressed as mean, standard deviation and range. Pearson 
correlation coefficient was used to evaluate bivariate 
correlation whereas univariate linear regression analysis 
was conducted to eliminate bias caused by 
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covariates.Kruskall Wallis test was carried out to study 
mean serum ferritin rank differences among various groups 
that were classified according to mean fasting blood sugar. 
The level of significance was considered at P ≤ 0.05.   
 

RESULTS 
The present study included 49 pregnant ladies with a mean 
age of 30.02 ±6.37 years and the age range was from 20-40 
years. Mean body mass index of the entire sample was 
27.06 ±5.31 kg/m2 and it ranged from 20-39 kg/m2.  
According to body mass index, 21(42.7%) women were 
normal, 11(22.5%) women were overweight and 17 
(34.7%) women were obese. Mean fasting blood sugar of 
all women enrolled in the present study was 118.90 ±19.10 
and it ranged from 90-165 mg/dl. According to fasting 
blood sugar women were grouped into three categories: 
normal, prediabetic and diabetic. The sample included 6 
(12.2%) normal, 31 (63.3%) prediabetic and 12 (24.5%) 
diabetic women.  Mean serum ferritin was 93.38±37.91 
mg/dl and it ranged from 20-175 mg/dl, as shown in table 
1.  

To study the correlation between serum ferritin and fasting 
blood sugar, bivariate correlation was evaluated and 
showed highly significant positive correlation (r=0.680; 
P<0.001); however R2 value was 0.462, indicating that this 
correlation can predict only 46.2 % of cases, as shown in 
figure 1. Moreover mean serum ferritin concentrations in 
normal, prediabetic and obese women were as following: 
64.33 ±30.09 mg/dl, 82.42 ±31.42 mg/dl and 136.25 
±19.12 mg/dl, respectively and the difference was highly 
significant (P<0.001), as shown in figure 2.    
Due to the presence of 34.7% obese women and 22.5% 
overweight women, a correlation was made between body 
mass index  and fasting blood sugar and between body 
mass index and serum ferritin and both of these correlations 
were highly significant (P<0.01), as shown in figures 3 and 
4. For that reason, uni-variate linear regression analysis was 
performed and it showed that the correlation between 
fasting blood sugar and body mass index was insignificant 
(P=0.124) and that the correlation between fasting blood 
sugar and serum ferritin was highly significant (P<0.001) 
and the adjusted R-squared was 0.483, as shown in table 2.   

 
Table 1: General characteristics of the study sample 

Characteristic Value 
Number of cases  49 
Age  (years) Mean± SD 30.02 ±6.37 
 Range (min-max) 20 (20-40) 
BMI (kg/m2) Mean± SD 27.06 ±5.31 
 Range (min-max) 19 (20-39) 

Normal Number (%) 21 (42.7) 
Overweight Number (%) 11 (22.5) 
Obese Number (%) 17 (34.7) 

FBS (mg/dl) Mean± SD 118.90 ±19.10 
 Range (min-max) 75 (90-165) 

Normal Number (%) 6 (12.2) 
Prediabetic Number (%) 31 (63.3) 
Diabetic Number (%) 12 (24.5) 

Serum ferritin (mg/dl) Mean± SD 93.38±37.91 
 Range (min-max) 155 (20-175) 

 

 
Figure 1: Bivariate correlation between fasting blood sugar and serum ferritin 
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Figure 2: Mean serum ferritin according to fasting blood sugar categorization of sample 
 

Figure 3: Bivariate correlation between fasting blood sugar and body mass index 
 

Figure 4: Bivariate correlation serum ferritin and body mass index 
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Table 2: Results of uni-variate linear regression analysis 
Source Type III Sum of Squares df Mean Square F P-value 

Corrected Model 8607.264 3 2869.088 14.505 <0.001 
Intercept 4215.582 1 4215.582 21.312 <0.001 
Age 0.025 1 0.025 0.000 0.991 
BMI 486.761 1 486.761 2.461 0.124 
Serum ferritin 3335.883 1 3335.883 16.865 <0.001 
Error 8901.226 45 197.805   
Total 710208 49    
Corrected Total 17508.49 48    
 

DISCUSSION 
The present study showed highly significant correlation 
between fasting blood sugar and serum ferritin in pregnant 
ladies and that the highest serum ferritin was seen in 
diabetic women. In addition, the study showed that the high 
fasting blood sugar was not merely due to high body mass 
index and that serum ferritin was a significant independent 
variable to predict and explain the high blood sugar in those 
diabetic women. The results of the present study agrees 
with Sharifi  et al., in 2010 who stated that women with 
gestational diabetes mellitus (GDM) had a higher 
concentration of serum ferritin (112 ± 28.4 pmol/L in GDM 
versus 65 ± 16.9 pmol/L in controls, P< 0.001). A positive 
correlation was found between serum ferritin level and 
mid-pregnancy fasting plasma glucose and HbAlc levels. 
(20) In addition Soheilykhah et al., in 2017 carried out a 
study on 1,384 pregnant women and found that women 
who developed GDM had a higher concentration of serum 
ferritin than women who did not develop GDM, and this 
result is in accordance with  the findings of the present 
study. (21) Moreover, Chen et al., in 2006 performed a 
study that included 1,456  pregnant women and concluded 
that women who developed GDM had a higher 
concentration of serum ferritin than women who did not 
develop GDM (P < 0.001). and that elevated serum ferritin 
level was significantly and positively correlated with BMI. 
(22) Again these findings are similar to the findings of the 
presents study. 
In another case control study, Amiri et al., in 2013 found 
that high serum ferritin level increased the risk of 
gestational diabetes to 2.4-fold which is in agreement with 
the finding of the current study (23). Administration of iron 
supplements along with vitamin C in women with sufficient 
levels of iron stores contributes to free radical 
overproduction, lipid membrane damage, delayed growth 
and increased carcinogenesis.(24) In addition, increased 
iron administration affects insulin secretion and increases 
lipid oxidation and leads to decrement in muscle glucose 
uptake and consumption and increment in gluconeogenesis 
in liver, resulting in enhanced sensitivity to insulin and 
predisposition to GDM.(25) In some studies, iron level 
augmentation has been identified as a harmful factor for the 
body through oxidative stress and free radicals.(26, 27) 
Excess iron and oxidative stress play a role in the 
pathogenesis and increased risk of type II diabetes and 
other associated disorders. Recently, it has been clear that 
iron influences glucose metabolism even in the absence of 
excess iron. The surveys have displayed that body iron 
stores are involved in impaired glucose tolerance and 

gestational diabetes, because iron compounds can affect 
insulin synthesis and secretion, increased lipid oxidation 
and subsequent reduction in glucose transport into the 
muscle and elevation in gluconeogenesis, and as a result, 
eventuate in insulin resistance in tissues.(28) Iron has a role 
in diabetes development via three mechanisms: (1) 
decreased insulin production, (2) increased resistance to 
insulin and (3) causing liver dysfunction.(29).  
 

CONCLUSION: 
High serum ferritin is a significant predictor of developing 
gestational diabetes mellitus by pregnant ladies. Referring 
to the above information it appeared that routine 
administration of iron supplementation to pregnant ladies 
should be questioned.  
 

REFERENCES 
1.  Fernandez-Real JM, Lopez BA, Ricart W. Cross talk between iron 

metabolism and diabetes. Diabetes Care. 2002;51:2348–54.  
2.  Fauci AS, Braunwald E, Kasper DI, Hauser SL, Longo DL, Jameson 

JL, Loscalzo J. 17th ed. New York: McGraw Hil Medical; 2008. 
Harrisin's principles of Internal Medicine; p. 631. 

3.  Cunningham FG, Leveno KG, Bloom SL, Hauth JC, Gilsrab LC, 
Wenstrom KD. 22nd ed. New York: McGraw Hill; 2005. Williams 
Obstetrics; pp. 1170–2. 

4.  American Diabetes Association Classification and diagnosis of 
diabetes mellitus. Diabetes Care. 2006;29(Suppl 1):S4–7.  

5.  Hosainnejad A, Maghboli Z, Larijani B. The incidence of gestational 
diabetes in women with previous gestational diabetes. Iran J 
Diabetes Lipid. 1983;4:27–35. 

6.  Griffin ME, Coffery M, Johnson H, Scanlon P, Foley M, Stronge J, 
et al. Universal vs, risk factor-based screening for gestational 
diabetes mellitus: Detection rates, gestation at diagnosis and 
outcome. Diabetes Med. 2000;17:26–32.  

7.  Sayah SH, Chondra A, Eberhardt MS. Pregnancy expreince among 
women with and without gestational in the U.S. 1995 national survey 
of family growth. Diabetes Care. 2005;28:1035–40.  

8.  Kale SD, Kulkarni SR, Lubree HG, Meenaku Mari K, Deshpande 
VU, Rege SS, et al. Characteristies of gestational diabetic mothers 
and their babies in an India diabetes clinic. J Assoc Physician India. 
2005;53:857–63.  

9.  Lao TT, Pon TC. Anemia in pregnancy is the current definition 
meaningful. Eur J ObstetGynecol Report Biol. 1996;68:53–8.  

10.  Lao TT, Chan PL, Tam XF. Gestational diabetes mellitus in the last 
trimester: A Feature of maternal iron excess? Diabetes Metab. 
2001;18:218–23.  

11.  Medalie JH, Papier CM, Goldbourt U, Herman JB. Major factors in 
the development of diabetes mellitus in 10,000 men. Arch Intern 
Med. 1975;135:811–7.  

12.  Barbieri M, Ragno E, Benvenutti E, Zito GA, Corsi A, Ferrucci L. 
New aspects of the insulin resistance syndrome, impact on the 
hematological parameters. Diabetologia. 2001;44:1232–7.  

13.  Lao TT, Tam KF. Maternal serum ferritin and gestational impaired 
glucose tolerance. Diabetes Care. 1997;20:1368–9.  

14.  Fernandez-Real JM, Lopez BA, Wifredo R. Cross-Talk between iron 
metabolism and diabetes. Diabetes. 2002;51:2348–54.  

Ashwaq Kadhim Mohammed et al /J. Pharm. Sci. & Res. Vol. 9(9), 2017, 1654-1658

1657



15. Ascherio A, Rimm EB, Giovannucci E, Willett WC, Stampfer MJ.
Blood donations and risk of coronary heart disease in men.
Circulation. 2001;103:52–7.

16. Toumanen TR, Korpela H, NyyssononSalonen JT. Body iron stores
are associated with serum insulin and blood glucose concentrations:
Population study in 1013 eastern Finnish men. Diabetes Care. 
1997;20:426–8.

17.  Fernandez-Real JM, Casamitijana-Abella R, Ricart-Engel W,
Cabrero D, Arroyo E, Fernández-Castaner, et al. Serum ferritin as a
component of the insulin resis-tancesyndrome. Diabetes Care. 
1998;21:62–8.

18. Lao TT, Ho LF. Gestational diabetes and Maternal third trimester
blood count. J Reported Med. 2002;47:309–12.

19. Jiang R, Manson JE, Meigs JB, Ma J, Rifai N, Hu FB. Body Iron
Stores in Relation to Risk of Type 2 Diabetes in Apparently Healthy
Women. JAMA. 2004;291:711–7.

20. Sharifi F, Ziaee A, Feizi A, Mousavinasab N, Anjomshoaa A,
Mokhtari P. Serum ferritin concentration in gestational diabetes
mellitus and risk of subsequent development of early postpartum
diabetes mellitus. Diabetes, metabolic syndrome and obesity : 
targets and therapy. 2010;3:413-419.

21. Soheilykhah S, Mojibian M, JannatiMoghadam M. Serum ferritin
concentration in early pregnancy and risk of subsequent
development of gestational diabetes: A prospective study.
International Journal of Reproductive Biomedicine. 2017;15(3):155-
160. 

22. Chen X., Scholl T.O., Stein T.P. Association of elevated serum
ferritin levels and the risk of gestational diabetes mellitus in pregnant 
women: The Camden study.Diabetes care 2006; 29 (5): 1077-1082

23. Amiri FN, Basirat Z, Omidvar S, Sharbatdaran M, Tilaki KH,
Pouramir M. Comparison of the serum iron, ferritin levels and total
iron-binding capacity between pregnant women with and without
gestational diabetes. Journal of Natural Science, Biology, and
Medicine. 2013;4(2):302-305.

24. Lachili B, Hininger I, Faure H, Arnaud J, Richard MJ, Favier A, et
al. Increased lipid proxidation in pregnant women after iron and
vitamin C supplementation. Biol Trace Elem Res. 2001;83:103–10.

25. Defronzo RA. Lilly lecture 1987. The triumvirate: Beta-cell, muscle,
liver. A collusion responsible for NIDDM. Diabetes. 1988;37:667–
87.

26. Lund EK, Fairweather-Tait SJ, Wharf SG, Johnson IT. Chronic
exposure to high levels of dietary iron fortification increases lipid
peroxidation in the mucosa of the rat large intestine. J Nutr. 
2001;131:2928–31.

27. Pierre JL, Fontecave M. Iron and activated oxygen species in
biology: The basic chemistry. Biometals. 1999;12:195–9.

28. De Frozo RA. The triumvirate: β-cells, muscle, liver: A collusion
responsible for NIDDM. Diabetes. 1988;37:667–87.

29. Shah SV, Fonseca VA. Iron and Diabetes Revisited. Diabetes Care.
2011;34(7):1676-1677.

Ashwaq Kadhim Mohammed et al /J. Pharm. Sci. & Res. Vol. 9(9), 2017, 1654-1658

1658




