Annals of Hematology (2024) 103:689-691
https://doi.org/10.1007/500277-023-05496-9

LETTER TO THE EDITOR

=

Check for
updates

Comment on: Association between anemia and depression: results
from NHANES 2005-2018 and Mendelian randomization analyses

Tianyu Si' - Xiaolin Ma' - Wenwei Zhu' - Yongming Zhou'

Received: 28 September 2023 / Accepted: 5 October 2023 / Published online: 21 October 2023

© The Author(s) 2023

Dear Editor

The current research on the correlation between ane-
mia and depression has yielded inconsistent results, lead-
ing to discussions and analyses among researchers. We
are interested in reading the study conducted by Wang
et al., which was published in advance on July 22, 2023,
in the Annals of Hematology [1]. This cross-sectional
study aimed to evaluate the relationship between anemia/
hemoglobin levels and depression among 29,391 partici-
pants from the National Health and Nutrition Examina-
tion Survey (NHANES) conducted between 2005 and
2018. According to the findings of the study, no causal
relationship between anemia and depression was found.
We conducted a similar study, analyzing 32,658 partici-
pants from the NHANES from 2005 to 2018. The spe-
cific selection process is detailed in Fig. 1. Using multi-
ple linear regression analysis, we evaluated anemia and
potential confounding factors, including gender, age, race,
smoking status, education, and BMI, and obtained similar
results. However, after conducting a stepwise regression
analysis, we found that gender had a significant impact
on the relationship between hemoglobin and depression.
Therefore, further analysis was carried out on gender sub-
groups, as shown in Table 1. It was observed that a strong
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positive correlation between hemoglobin and depression
was present in males: in the adjusted model, participants
with mild anemia had an 82% increased risk of develop-
ing depression compared to non-depressed participants
(P <0.001), while participants with moderate to severe
anemia had a 105% increased risk (P =0.010). However,
no statistically significant findings were observed in the
female subgroup (P > 0.05).

Our study demonstrates a causal relationship between
hemoglobin and depression, but this relationship is only
statistically significant in males. This is supported by a
previous study conducted in Japan [2]. There are multiple
factors that influence depression in females, such as preg-
nancy, menstrual issues, and other physiological factors
[3, 4]. Research has also indicated a negative correlation
between hemoglobin and depression among female students
at Tehran University of Medical Sciences in Iran [5], sug-
gesting that controlling for certain confounding factors can
amplify this association. Although the previous study [1]
concluded a lack of significant causal relationship, existing
evidence still leans towards a direct correlation between
hemoglobin and depression [3, 6, 7]. Therefore, it is cru-
cial to pay attention to the psychological status of anemic
patients in clinical practice.
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Fig. 1 The flowchart of partici-
pants. Abbreviation: BMI, body

mass index
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Table 1 Association between hemoglobin and depression in multiple regression model

Non-adjusted model Model 1 Model 11 Model I1I

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value
Hemoglobin 0.90(0.87,0.93) <0.001 1.01 (0.97, 1.06) 0.6 0.95(0.91,0.99) 0.027 0.95 (0.90, 0.99) 0.024
Normal ref Ref Ref Ref
Mild anemia 1.26 (1.06, 1.50) 0.010 1.13(0.94, 1.35) 02 1.23(1.03, 1.47) 0.024 1.22 (1.02, 1.46) 0.033
Moderate to severe anemia 1.57 (1.27,1.93)  <0.001 1.22 (0.98, 1.53) 0.079 1.22 (0.97, 1.53) 0.092 1.22 (0.96, 1.54) 0.10
Stratified by gender
Hemoglobin (male) 0.90 (0.84, 0.97) 0.004 0.91 (0.84, 0.98) 0.019 0.88 (0.81,0.95) <0.001 0.88 (0.81, 0.95) 0.001
Normal ref Ref Ref Ref
Mild anemia 1.86(1.40,2.48) <0.001 1.83(1.36,2.46) <0.001 1.80(1.33,2.44) <0.001 1.82(1.35,2.47) <0.001
Moderate to severe anemia 2.24 (1.31, 3.83) 0.003 2.14 (1.24, 3.69) 0.007 2.02 (1.18, 3.46) 0.011 2.05 (1.20, 3.53) 0.010
Hemoglobin (female) 1.06 (1.00, 1.13) 0.069 1.10 (1.03, 1.18) 0.007 1.01 (0.95, 1.08) 0.7 1.01(0.95, 1.08) 0.8
Normal Ref Ref Ref Ref
Mild anemia 0.94 (0.74, 1.18) 0.6 0.87(0.69,1.11) 03 0.99(0.78,1.25) >0.9 0.96(0.76, 1.21) 0.7
Moderate to severe anemia 1.21 (0.95, 1.53) 0.11 1.08 (0.84, 1.39) 0.5 1.07(0.83,1.39) 0.6 1.08 (0.83, 1.40) 0.6

Model I: adjusted for sex, age, and race (age and race only by gender)

Model II: adjusted for the variables in model I plus smoking status and education

Model III: adjusted for the variables in model II plus BMI
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