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Background: HbA1c is commonly used to reect average glycemic status over the preceding weeks. 
However, its accuracy is inuenced by erythrocyte lifespan and hemoglobin concentration. Pregnancy is 

frequently associated with anemia, which may affect HbA1c values independent of actual blood glucose levels.  To Objective:
assess the effect of hemoglobin levels on HbA1c values in pregnant women.  This prospective Materials And Methods:
observational study included 350 pregnant women attending the antenatal clinic of a tertiary care hospital. Hemoglobin and 
HbA1c levels were measured in early pregnancy. Participants were grouped according to hemoglobin levels, and 
corresponding HbA1c values were analyzed. Correlation and comparative analyses were performed.  Mean HbA1c Results:
levels were higher among women with lower hemoglobin concentrations. A statistically signicant inverse relationship was 
observed between hemoglobin levels and HbA1c values (p < 0.05).  Hemoglobin concentration signicantly Conclusion:
inuences HbA1c values during pregnancy. Anemic states may lead to falsely elevated HbA1c levels, highlighting the 
importance of interpreting HbA1c in conjunction with hemoglobin levels in pregnant women.

ABSTRACT

KEYWORDS : Hemoglobin, HbA1c, Pregnancy, Anemia, Red Cell Turnover

Nisha Thakur
Chief Consultant in Department of Obstetrics and gynecology, JLN Hospital 
and research center, Bhilai, Chhattisgarh- 490009, India

Obstetrics & Gynaecology

INTRODUCTION
HbA1c represents the non-enzymatic glycation of hemoglobin 
and reects average blood glucose levels over the preceding 
8–12 weeks. It is widely used for assessing long-term glycemic 
status in clinical practice and research [1,2]. However, the 
accuracy of HbA1c depends on normal erythrocyte lifespan 
and stable hemoglobin concentrations [3].

Pregnancy is associated with physiological hemodilution and 
a high prevalence of iron deciency anemia, particularly in 
low- and middle-income countries [8,10]. Iron deciency alters 
red blood cell turnover and prolongs erythrocyte lifespan, 
leading to increased glycation of hemoglobin and potentially 
elevated HbA1c levels independent of actual blood glucose 
values [4,6].

Several studies have reported that anemia can cause 
spuriously high HbA1c values, which may result in 
misinterpretation of glycemic status [3,5,11]. Given the high 
burden of anemia among pregnant women in India [12], 
understanding the inuence of hemoglobin concentration on 
HbA1c during pregnancy is crucial. This study was 
undertaken to evaluate the effect of varying hemoglobin levels 
on HbA1c values in pregnant women.

MATERIALS AND METHODS
Study Design: Prospective observational study.

Study Setting: Department of Obstetrics and Gynecology, 
tertiary care hospital, J.L.N. Hospital and Research Centre, 
Bhilai, Chhattisgarh, from September 2020 to January 2022.

Study Population: Pregnant women attending antenatal 
clinic in early pregnancy (≤20 weeks gestation).

Total Sample Size: 350 pregnant women.

Inclusion Criteria:
Ÿ Singleton pregnancy
Ÿ Gestational age ≤20 weeks
Ÿ Apparently healthy women

Exclusion Criteria:
Ÿ Pre-existing diabetes mellitus
Ÿ Known hemoglobinopathies
Ÿ Chronic medical disorders

Laboratory Methods:
Hemoglobin estimation was performed using an automated 
hematology analyzer. HbA1c levels were measured using 
NGSP-certied standardized assays aligned with DCCT 
values, ensuring accuracy and comparability [2,9].

Classication Of Participants:
Participants were classied into hemoglobin categories 
based on World Health Organization criteria for anemia in 
pregnancy [10].

RESULTS
Table 1: Distribution Of Study Participants According To 
Hemoglobin Levels (n = 350)

Table 2: Mean HbA1c Values Across Hemoglobin Categories

A progressive rise in mean HbA1c values was observed with 
decreasing hemoglobin levels.

Table 3: Correlation Between Hemoglobin And HbA1c 
Levels

A statistically signicant inverse correlation was found 
between hemoglobin concentration and HbA1c levels.

Table 4: Comparison Of Mean HbA1c In Non-anemic Vs 
Anemic Women

The difference was statistically signicant (p < 0.05).

DISCUSSION
The present study demonstrates a signicant inverse 

VOLUME - 15, ISSUE - 01, JANUARY - 2026 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

Hemoglobin Category Hb Range (g/dL) Number (%)

Normal ≥11 140 (40.0)

Mild anemia 10–10.9 90 (25.7)

Moderate anemia 7–9.9 105 (30.0)

Severe anemia <7 15 (4.3)

Hemoglobin Category Mean HbA1c (%) ± SD

Normal 4.9 ± 0.4

Mild anemia 5.1 ± 0.4

Moderate anemia 5.4 ± 0.5

Severe anemia 5.7 ± 0.6

Parameter Correlation Coefcient (r) p-value

Hb vs HbA1c −0.42 <0.001

Group n Mean HbA1c (%)

Non-anemic 140 4.9

Anemic 210 5.3
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relationship between hemoglobin concentration and HbA1c 
levels in pregnancy. Women with lower hemoglobin levels 
exhibited higher mean HbA1c values, despite the absence of 
hyperglycemia.

These ndings are consistent with previous studies 
demonstrating that iron deciency anemia leads to falsely 
elevated HbA1c levels due to prolonged erythrocyte survival 
and altered glycation dynamics [3,4,6]. Hashimoto et al. 
reported that HbA1c values increase in late pregnancy due to 
iron deciency rather than changes in glucose metabolism 
[6].

Population-based studies have also shown higher HbA1c 
levels in individuals with iron deciency anemia compared to 
those with normal iron status [5,7]. English et al., in their 
systematic review, emphasized that anemia is a major 
confounder affecting HbA1c interpretation and should be 
considered in clinical practice [3].

Given the high prevalence of anemia during pregnancy in 
India [12],  reliance on HbA1c alone may lead to 
overestimation of glycemic exposure. Current literature 
strongly supports concurrent assessment of hemoglobin while 
interpreting HbA1c results in pregnant women [9,11].

CONCLUSION
Hemoglobin levels signicantly inuence HbA1c values 
during pregnancy. Anemia may result in falsely elevated 
HbA1c independent of blood glucose levels, as supported by 
existing evidence [3,6,11]. Therefore, HbA1c should be 
interpreted cautiously in pregnant women, with simultaneous 
evaluation of hemoglobin concentration.

Limitations
Ÿ Single-center study
Ÿ Iron indices were not assessed
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