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Abstract: This study was designed to assess the effects of increased hemoglobin A1c in the first trimester on adverse 

perinatal outcomes in patients without gestational diabetes mellitus. A prospective study was conducted in the 

Obstetrics and Gynecology Department of Buch International Hospital Multan from January 2022- January 2023. A 

total of 160 women with singleton pregnancies in their first trimester and elevated hemoglobin A1c were included in 

the study. The following outcomes were evaluated in patients: miscarriage, shoulder dystocia, preterm delivery <37 

weeks, macrosomia, small or large for gestational age, hypertensive disorders of pregnancy, third- or fourth-degree 

lacerations, operative vaginal delivery, cesarean delivery, neonatal hypoglycemia, neonatal jaundice, NICU 

admission, and intrauterine fetal demise. The multivariate analysis evaluated the relationship between hemoglobin 

A1c and adverse outcomes. The Hb1Ac level in patients ranged from 5.7-6.4%. Elevated levels were noted in elderly 

patients who were multiparous, obese, and diagnosed with chronic hypertension. 5.6% of patients had a preterm 

delivery, and 31.2% had a c-section delivery. 7.5% had a likelihood of hypertensive pregnancy disorder, and 10.6% 

were likely to deliver a macrosomic infant. Based on the results, it can be concluded that elevated hemoglobin A1c 

levels are significantly associated with preterm birth in patients without gestational diabetes. 
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Introduction  

Pregnant women with glucose intolerance are at high 

risk of developing adverse perinatal outcomes 

(Valadan et al., 2022; Wu et al., 2018). Pregnant 

women with diabetes have high levels of HbA1c in 

the first trimester, especially which may lead to 

abortion, preeclampsia, preterm birth, and congenital 

abnormalities (Mellitus, 2018). This high hemoglobin 

A1c also increases the risk of gestational diabetes in 

early pregnancy. The gestation of diabetes mellitus 

leads to adverse perinatal and maternal outcomes. 

However, very little data is available on perinatal 

outcomes in pregnant women without gestational 

diabetes.  

A study of the New Zealand population with high 

hemoglobin A1c levels, i.e., more than 5.9%, showed 

that such patients presented a high probability of 

preterm delivery, shoulder dystocia, perinatal death, 

high birth weight infants, and hypertensive disorders. 

These results are inconsistent with subsequent studies 

after this (Fong et al., 2014; Osmundson et al., 2016; 

Rasmussen et al., 2020). This may be due to a 

difference in patients' data about gestation age, 

ethnicity, and gestational diabetes mellitus.  This 

study assessed the effects of increased hemoglobin 

A1c in the first trimester on adverse perinatal 

outcomes in patients without gestational diabetes 

mellitus 

 

Methodology  

A prospective study was conducted in the Obstetrics 

and Gynecology Department of Buch International 

Hospital Multan from January 2022- January 2023. 

The study included 160 women with singleton 

pregnancies in their first trimester and elevated 

hemoglobin A1c (5.7-6.4%). The patients with 

diabetes mellitus, hemoglobin A1c levels at 6.5%, 

HbA1c screening done after completion of the 16th 

week, and multigravida were excluded from the study. 

Patients were included after their informed consent. 

The ethical board of the hospital approved the study.  

All the patients underwent hemoglobin A1c 

screening, and patient data regarding demographic, 

obstetric, and pregnancy outcomes was noted. 

Pregnancy outcomes including miscarriage, shoulder 

dystocia, preterm delivery <37 weeks, macrosomia, 

small or large for gestational age, hypertensive 

disorders of pregnancy, third- or fourth-degree 
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lacerations, operative vaginal delivery, cesarean 

delivery, neonatal hypoglycemia, neonatal jaundice, 

NICU admission, and intrauterine fetal demise.  

SPSS version 23 was used for data analysis. The chi-

squared test was performed for categorical variables, 

while continuous variables were assessed by t-test. 

The multivariate analysis assessed the relation 

between hemoglobin A1c and adverse perinatal 

outcomes.  

Results 

A total of 160 pregnant women were analyzed for this 

study. The average gestation age at the time of 

screening was 9.9 weeks. The patients were mostly 

older, obese, multiparous, and had hypertensive 

disorders. The clinical features of patients are shown 

in Table I.  

Similarly, the women with elevated hemoglobin 

HbA1c mostly had a preterm delivery, macrosomic 

neonate, hypertensive disorders, and underwent C-

sections. However, these patients had less possibility 

of third- or fourth-degree lacerations. Pregnancy and 

delivery outcomes of patients are presented in Table 

II. The multivariate analysis of the effect of HbA1c on 

the adverse outcome is shown in Table III.

 

Table I: Clinical features among pregnant women with elevated hemoglobin A1c 

 Patients with elevated HbA1c (n= 160) Probability 

Maternal age (mean, years)  28.2 (5.4) 0.003 

Gestation age at screening 9.9 (2.1) 0.50 

Nulliparous  55 (34.3%) <0.001 

BMI at first prenatal visit (mean) 31.8 (7.6) <0.001 

BMI at the first prenatal visit <0.001 

Underweight/ Normal 32 (20%)  

Overweight 40 (25%) 

Obese 88 (55%) 

Chronic hypertension 12 (7.5%) 0.010 

 

Table II: Pregnancy and delivery outcomes in patients 

 Patients with elevated HbA1c (n= 160) P value 

Birth outcome 0.005 

Spontaneous preterm birth 9 (5.6%)  

Predicted term 10 (6.2%) 

Actual term 141 (88.1%) 

Gestation age at delivery (SD, 

weeks) 

37.4 (2.1) 0.001 

Mode of delivery 0.035 

Cesarean  50 (31.2%)  

Spontaneous vaginal 100 (62.5%) 

Operative vaginal 10 (6.2%) 

Indication of cesarean 0.629 

Planned repeat 62 (38.7%)  

Malpresentation  7 (4.3%) 

Nonreassuring fetal status 37 (23.1%) 

Labor arrest 22 (13.7%) 

Other 32 (20%) 

Shoulder dystocia 7 (4.3%) 0.25 

Third/fourth-degree laceration 3 (1.8%) 0.002 

Preeclampsia 50 (31.2%) 0.001 

Maternal hospital stay (Median, 

days) 

2 (2,3) 0.17 

Birth weight (mean, g) 3,198.4 (578.4) 0.22 

Large for gestation age infant 9 (5.6%) 0.50 

Small for gestation age infant 48 (30%) 0.24 

Macrosomia 17 (10.6%) 0.012 

Neonatal data  
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ICU admission 18 (11.2%) 0.43 

Hypoglycemia 9 (5.6%) 0.61 

Hyperbilirubinemia 10 (6.2%) 0.35 

Hospital stay (median, days) 2 (2,3) 0.52 

 

Table III: Multivariate analysis 

 Crude OR (95% CI) aOR (95% CI) 

Preterm birth 1.76 (1.20-2.55) 1.45 (0.98-2.14) 

Spontaneous preterm delivery 1.65 (0.95-2.80) 1.72 (0.97-3.06) 

Medically indicated preterm birth 1.85 (1.10-3.00) 1.20 (0.72-2.08) 

Cesarean delivery 1.25 (0.96-1.60) 0.90 (0.68-1.19) 

Hypertensive disorders 1.52 (1.18-1.15) 1.21 (0.92-1.63) 

 

 

Discussion 

We conducted a study to assess the relationship 

between high HbA1c and adverse perinatal outcomes 

in non-diabetic women. We found that high values of 

HbA1c in the first trimester were associated with 

preterm delivery. After adjusting for confounders like 

age, nulliparity, and maternal BMI, this risk remained 

significant. These results highlight the association 

between metabolic abnormalities and diabetes 

diagnosis that, in turn, impacts obstetric outcomes 

(Chen et al., 2019; Hughes et al., 2014; 

Siricharoenthai and Phupong, 2020).  

Another study conducted in New Zealand which 

conducted HbA1c screening in patients with elevated 

levels, found that it was associated with shoulder 

dystocia, large for gestation age, early birth, 

preeclampsia, congenital disorders, and fetal death 

(Hughes et al., 2014). However, this study included 

patients with only one ethnic background and did not 

adjust for confounders associated with perinatal 

outcomes. Additionally, they considered an HbA1c 

level of 5.9%, limiting the results.  

The confounders in our study remained significant 

after adjustment but predicted preterm delivery, 

hypertension disorder, and C-section delivery were 

not significant after adjustment of factors.  

Mane et al. also used a 5.7% HbA1c and concluded 

that patients with hemoglobin A1c levels less than 

5.9% were at high risk of preeclampsia and 

macrosomia(Mañé et al., 2019). In comparison, 

Rasmussen et al. found that a less than 5.7% HbA1c 

level was not associated with birth weight 

(Rasmussen et al., 2020). This difference may be due 

to inclusion criteria and study population.  

A HAPO study found that elevated hemoglobin A1c 

levels were significantly related to preeclampsia, C-

section delivery, preterm delivery, and birth weight in 

more than 90% of patients without diabetes (Lowe et 

al., 2012). HbA1c screening was done at 24-32 weeks; 

hence this study does not contain early pregnancy 

results. This study does not specify the number of 

patients having an elevated hemoglobin A1c level. On 

the other hand, our study focuses on first-trimester 

women and states the exact number of patients 

suffering adverse outcomes.  

Another study in Washington was conducted to 

analyze the outcomes in pregnant women by HbA1c 

screening >20 weeks (Chen et al., 2019). After 

adjusting the cofounders, they concluded that no 

significant difference of association was noted 

between HbA1c levels and preeclampsia, preterm 

birth, and C-section delivery in comparison with 

normal patients. Only 3.4% of patients in this reached 

the HbA1c cut-off level.  

Our study has some limitations. The study period was 

smaller, so no results were found for the later 

pregnancy period, and a small population of the same 

ethnicity was selected for the study.  

Conclusion 

Elevated hemoglobin A1c levels are significantly 

related to preterm delivery in patients without 

gestational diabetes. 

 

Conflict of interest 

 

The authors declared absence of conflict of interest. 

 

References 

Chen, L., Pocobelli, G., Yu, O., Shortreed, S. M., 

Osmundson, S. S., Fuller, S., Wartko, P. D., 

Mcculloch, D., Warwick, S., and Newton, K. 

M. (2019). Early pregnancy hemoglobin 

A1C and pregnancy outcomes: a population-

based study. American journal of 

perinatology 36, 1045-1053. 

Fong, A., Serra, A. E., Gabby, L., Wing, D. A., and 

Berkowitz, K. M. (2014). Use of hemoglobin 

A1c as an early predictor of gestational 

diabetes mellitus. American journal of 

obstetrics and gynecology 211, 641. e1-641. 

e7. 

doi:%20https://doi.org/10.54112/bcsrj.v2023i1.251


Biol. Clin. Sci. Res. J., Volume, 2023: 251                                                                                         Azad et al., (2023)         

[Citation Azad, T. Amin, A., Sahar, B. (2023). Relationship between hemoglobin a1c levels in early pregnancy and 

adverse outcomes among non-diabetic patients. Biol. Clin. Sci. Res. J., 2023: 251. 

doi:https://doi.org/10.54112/bcsrj.v2023i1.251] 

4 
 

Hughes, R. C., Moore, M. P., Gullam, J. E., 

Mohamed, K., and Rowan, J. (2014). An 

early pregnancy HbA1c≥ 5.9%(41 

mmol/mol) is optimal for detecting diabetes 

and identifies women at increased risk of 

adverse pregnancy outcomes. Diabetes Care 

37, 2953-2959. 

Lowe, L. P., Metzger, B. E., Dyer, A. R., Lowe, J., 

McCance, D. R., Lappin, T. R., Trimble, E. 

R., Coustan, D. R., Hadden, D. R., and Hod, 

M. (2012). Hyperglycemia and Adverse 

Pregnancy Outcome (HAPO) Study: 

associations of maternal A1C and glucose 

with pregnancy outcomes. Diabetes care 35, 

574-580. 

Mañé, L., Flores-Le Roux, J. A., Gómez, N., 

Chillarón, J. J., Llauradó, G., Gortazar, L., 

Payà, A., Pedro-Botet, J., and Benaiges, D. 

(2019). Association of first-trimester HbA1c 

levels with adverse pregnancy outcomes in 

different ethnic groups. Diabetes research 

and clinical practice 150, 202-210. 

Mellitus, G. D. (2018). ACOG practice bulletin. 

ACOG: Washington, DC, USA. 

Osmundson, S. S., Zhao, B. S., Kunz, L., Wang, E., 

Popat, R., Nimbal, V. C., and Palaniappan, 

L. P. (2016). First trimester hemoglobin A1c 

prediction of gestational diabetes. American 

journal of perinatology 33, 977-982. 

Rasmussen, K. V., Nielsen, K. K., and Pedersen, M. 

L. (2020). No association between early 

maternal HbA1c and offspring birthweight 

among women without pre-existing diabetes 

in Greenland. International Journal of 

Circumpolar Health 79, 1702798. 

Siricharoenthai, P., and Phupong, V. (2020). 

Diagnostic accuracy of HbA1c in detecting 

gestational diabetes mellitus. The Journal of 

Maternal-Fetal & Neonatal Medicine 33, 

3497-3500. 

Valadan, M., Bahramnezhad, Z., Golshahi, F., and 

Feizabad, E. (2022). The role of first-

trimester HbA1c in the early detection of 

gestational diabetes. BMC Pregnancy and 

Childbirth 22, 71. 

Wu, K., Cheng, Y., Li, T., Ma, Z., Liu, J., Zhang, Q., 

and Cheng, H. (2018). The utility of HbA1c 

combined with haematocrit for early 

screening of gestational diabetes mellitus. 

Diabetology & metabolic syndrome 10, 1-7. 

  

 

 

 

 
Open Access This article is licensed under a Creative 

Commons Attribution 4.0 International License, 

which permits use, sharing, adaptation, distribution 

and reproduction in any medium or format, as long as 

you give appropriate credit to the original author(s) 

and the source, provide a link to the Creative 

Commons licence, and indicate if changes were made. 

The images or other third party material in this article 

are included in the article’s Creative Commons 

licence, unless indicated otherwise in a credit line to 

the material. If material is not included in the article’s 

Creative Commons licence and your intended use is 

not permitted by statutory regulation or exceeds the 

permitted use, you will need to obtain permission 

directly from the copyright holder. To view a copy of 

this licence, visit http://creativecommons.org/licen 

ses/by/4.0/. © The Author(s) 2023 

doi:%20https://doi.org/10.54112/bcsrj.v2023i1.251
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

