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ABSTRACT 

Objective: To investigates the role of iron deficiency as a determinant of depression as perceived from both a 

biochemical and a psychological perspective. 

Study Design: Case control study 

Place and Duration of Study: This study was conducted at the Al-Rifai Teaching Hospital in Dhi Qar, Iraq from 1st 

November 2024 to 30th June 2025. 

Methods: 162 participants were enrolled. Self-inventory instrument has been used which included two domains, 

psychological domain by using Beck`s depression inventory to assess depression level and the other domain is the 

biochemical domain which include biochemical sample and analysis of 5 ml venous blood samples were collected 

from participants and placed in a 2 ml anticoagulated tube for complete blood count measurement, which included 

white blood cell, red blood cell, Hemoglobin A1c and hematocrit only, and 3 ml in a yellow gel tube for ferritin and 

B12 measurement. Participants were divided into two groups; control group those with no depression and depressed 

group (cases) those with depression. 

Result: Depression level among depressed group was high 65%. The differences between control subjects either 

moderate or severe anemia regarding age, gender and body mass index. Ferritin showed significant decreases among 

patients who had either moderate anemia or severe anemia when compared to participants in the control group 

(p<0.01) which proved iron deficiency as a primary condition within these groups. The anemic groups exhibited 

diminished levels of all three markers (hemoglobin, hematocrit and red blood cell) which confirm the clinical 

presentation of anemia. 

Conclusion: Biochemical and psychological investigation support highly-converging evidence for a role of iron 

deficiency in depressive symptoms, and as anemia and depression increase ferritin decrease and as response to the 

inflammatory process white blood cell also increases. 
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INTRODUCTION 

The bio-psycho relationship between iron and 

depression, the goal of the research is to explore this 

relationship in an integrated bio-psycho manner and are 

expected to reveal the biopsychological mechanisms of 

iron’s influence on depression and provide evidence-

based references for clinical management.1-3 
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Depression is one of the most commonly reported 

mental health problems. It is related to the loss of 

interest in normal daily activities and is characterized 

by sadness, discouragement, hopelessness, guilt, 

decreased energy, and concentration and sleep 

disorders. Depression has been the main cause of 

disability globally, affecting an estimated 300 million 

people in 2015.4 If significant steps are not taken, by 

2030, it is anticipated that it will undermine the 

productive abilities of individuals more than all other 

diseases, culminating in economic losses at the level of 

trillions of USD. Depressive disorders have also caused 

an increase in suicide rates. Globally, more than 

800,000 individuals committed suicide in 2012, while 

kin suicide caused 50% of all deaths. In addition, the 

direct economic burden for depression therapy is 

enormous and amounts to millions of dollars.5,6 

Rapid industrialization has brought about an obvious 

change in the structure and nutrition of diets, with iron 

deficiency appearing as the main public health issue. In 

fact, iron deficiency is the most prevalent public 
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nutritional problem, impacting anemia’s occurrence. It 

is well established that there is a reciprocal relationship 

between anemia and depression. In a group of over 

2,500 women in the USA, anemia evolved prior to a 

depressive episode and thus increased the likelihood of 

having health problems. 3,491 women aged 18-65 in 

the USA suggested anemia is always likely to be 

correlated to the symptoms of depression. A similar 

conclusion was drawn from a longitudinal, 

epidemiological cohort study of 3,770 men and 4,093 

women joining the army in between the years 2000 and 

2003, who did not submit psychiatric medical 

backgrounds before.7,8 

Currently, mental disorders comprise the leading cause 

of non-fatal illness worldwide. Depression is a common 

mood disorder characterized by fatigue, suicidal 

ideation, anhedonia (reduced pleasure response), 

feelings of worthlessness and guilt, and dysphoria. 

Depression causes a significant decrease in people’s 

quality of life, and currently, the pathophysiology of 

this complex and heterogeneous disorder is still not 

fully understood.9,10 Considering the considerable 

global burden of disability related to depression and 

iron deficiency, the research not only contributes to a 

better understanding of negative mood states but also 

could provide a potential preventative strategy for the 

clinical treatment of depression, and especially in a 

country like China where the increasing frequency of 

smog events is related with oxidative stress and other 

severe mental health problems.11 It is interdisciplinary 

research on the biochemistry and psychology of 

nutrition in relation to emotional well-being. Reduced 

costs will improve the efficiency and analytical focus of 

current biochemical research, while broadening the 

horizons of this laboratory. Regarding the biochemical 

perspective, the clinical management of iron deficiency, 

along with the capacity of specific psychological states 

to be biochemically quantified, will be investigated. 

The psychological perspective examines the nutritional 

factors of mental health. Benefits for students also 

include an opportunity for mentoring, laboratory 

training in advanced equipment and techniques, and the 

development of an original and substantial piece of 

research. It is anticipated that this study will make a 

significant contribution to the knowledge and 

understanding of how iron impacts the depressive state. 

In each instance, the biochemical and psychological 

paradigms becomes a lens in understanding issues 

related to mental health. Such a rigorous two-sided 

strategy towards depression will serve as a benchmark 

and many paths for future inquiry.12-14
 

METHODS 

This case control study was conducted at Al-Rifai 

Teaching Hospital in DhiQar, Iraq from 1st November 

2024 to 30th June 2025 and 162 samples were collected 

and using non-random purposive sampling method. The 

sample size was calculated the standard equation used 

(z×pq)/d. The samples were divided into three groups: 

the first group consisted of 41 healthy individuals as a 

control group (C (male = 21, female = 20), aged 35–65 

years); 42 patients with moderate anemia (male = 21, 

female = 21), aged 37–65 years); and 79 patients with 

severe anemia (male = 40, female = 39), aged 43–65 

years. To collect data, all study participants underwent 

an annual medical examination at Al-Refai Teaching 

Hospital. Patients have chronic kidney diseases, chronic 

liver disease, tuberculosis, arthritis, systemic lupus 

erythematosus, mononucleosis, Bechet's disease, and 

cancer have been excluded. A standard scale (Beck`s 

depression inventory (BDI)has been used, it has been 

translated and modified according to the Iraqi 

community standards, it is 21 items scale it has been 

merged to three levels of diagnosis, control, moderate 

and high depression (0-13) represent control, (14-28) 

moderate depression and (29-63) represent high 

depression. On the other hand, biochemical sample and 

analysis5 ml venous blood samples were collected from 

all participants and placed in a 2 ml anticoagulated tube 

for CBC measurement, which included WBC, RBC, 

HbA1c, and Hct only, and 3 ml in a yellow gel tube for 

ferritin and B12 measurement. 

The data was analyzed using SPSS-26. The 

Kolmogorov-Smirnov test was used to divide the 

variables across the research groups. The one-way 

ANOVA test was used to compute and compare the 

means and standard deviations. The P value P<0.05 was 

considered significance, while the receiver operating 

characteristic curve (ROC) was used to ascertain the 

ideal specificity and sensitivity of a diagnostic test. 

RESULTS 

Table 1 demonstrate depression levels among 

participants which present that about half of the 

participants have high depression (48.8%) while no 

depression (control) and moderate depression each with 

about 25% of all participants which constitutes the 

other half of participants. 

Table 2 showed the parameter age when compared 

group control with moderate showing no significant 

(p<0.05) also when compared control with high and 

moderate with high showing no significant (p<0.05), 

also gender and BMI showing no significant when 

compared control with all groups. 

Table 3 showed the parameter B12 when compared 

group control with moderate showing no significant (p 

<0.05) also when compared control with high and 

moderate with high showing no significant (p <0.05), as 

well as Ferritin showing highly significant increase 

when compared control with moderate (p > 0.01) also 

showing highly significant increase (p>0.01) when 

compared control with high and moderate with high 

showing highly significant increase (p>0.01), and WBC 

and RBC the results showing when compared control 
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with moderate (p>0.01) also showing highly significant 

increase (p>0.01) when compared control with high as 

well as  when compared moderate with high showing  

no significant increase (p<0.05), and Hgb showing 

highly significant increase with all groups (p>0.01), 

HCT the results showing when compared control with 

moderate (p>0.01) also showing highly significant 

increase (p>0.01) when compared control with high as 

well as  when compared moderate with high showing  

no significant increase (p<0.05). 

Table No.1: Depression level among participants 

(n=162) 

Depression levels No. % 

Control (no depression ) 41 25.3 

Moderate 42 25.9 

High depression 79 48.8 

 

Table No. 2: Comparison of Age, Gender and BMI among different groups (n=162) 

Parameter C (n=41) M (n=42) H (n=79) Group P value 

Age 31.56±14.51 31.35±15.43 26.98±11.43 

C* M 0.997 

C* H 0.180 

M* H 0.204 

Gender 1.92±0.26 1.95±0.21 1.83±0.37 

C* M 0.927 

C* H 0.285 

M* H 0.126 

BMI (Kg/m2) 24.02±2.50 25.62±3.29 24.63±2.92 

C* M 0.036 

C* H 0.525 

M* H 0.183 

**p<0.01 is extremely significant, *p<0.05 is significant, and p > 0.05 is no significant. 

C for Control, M for Moderate anemia and H for High anemia 

 

Table No.3: Comparison of B12, Ferritin, WBC, RBC, Hgb and HCT among different groups (n=162) 

Parameter C (n=41) M (n=42) H (n=79) Group P value 

B12 272.90±56.77 248.98±112.70 269.80±137.78 

C* M 0.615 

C* H 0.989 

M* H 0.615 

Ferritin 50.105±28.12 25.72±12.87 14.79±5.29 

C* M 0.000** 

C* H 0.000** 

M* H 0.001** 

WBC 5.72±2.91 7.52±2.58 7.89±2.60 

C* M 0.007 

C* H 0.000** 

M* H 0.755 

RBC 4.03±0.60 4.52±0.55 4.50±0.66 

C* M 0.001 

C* H 0.000** 

M* H 0.988 

Hgb 12.69±1.05 10.09±0.95 8.45±1.39 

C* M 0.000** 

C* H 0.000** 

M* H 0.000** 

HCT 36.33±4.02 26.41±4.53 23.69±8.32 

C* M 0.000** 

C* H 0.000** 

M* H 0.081 

**p <0.01 is extremely significant, *p < 0.05 is significant, and p > 0.05 is no significant 

C for Control, M for Moderate anemia and H for High anemia 

 

DISCUSSION 

In the present study, the control group matched the 

other groups regarding both age and gender 

demographics per statistical analysis (p>0.05). Body 

mass index measurement demonstrated an increased 

value in the moderate anemia group to the extent that it 

produced a statistically meaningful correlation versus 

the control group (p = 0.036) indicating a link between 

body mass and anemia severity.15 

The biochemical indicators of table 3 showed 

significant decreases among patients who had either 

moderate anemia or severe anemia when compared to 

participants in the control group (p<0.01), which 

proved iron deficiency as a primary condition within 

these groups. The anemic groups exhibited diminished 

levels of all three markers (Hgb and HCT and RBC) 

which confirm the clinical presentation of anemia. The 

elevated white blood cell count in anemic groups can be 

attributed either to an immune response or the stress 
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that accompanies anemia state. The Vitamin B12 

amounts collected from testing remained equal for all 

participant groups.16 

Depression levels among participants as it reveals 

highest percentage (48%) are high and severe 

depression which is can be considered as indicator for 

the connection between depression and anemia, the 

interplay between mental health and hematological 

picture, as it has been stated, anemia have high 

connection with mood disorders, cognitive of the 

individual and other aspects like fatigue.in fact, having 

this percentage of depression may make the connection 

picture is clearer.17 Liu et al18 find same result as about 

half of the participants have high depression level. 

The correlation between depression and iron deficiency 

have been studied in many articles as attempt to prove 

the exact relationship between depression and iron 

deficiency.19,20 Iron deficiency is affecting 

hippocampus, and some neurotransmitters, and as the 

hippocampus is responsible for learning and memory 

and by it is need to iron, any disturbance will lead to 

psychological disorders. Same idea is a about corpus 

stratum which is affected by iron shortage and as it is 

responsible for controlling executive activities like, 

sustaining attention, regulation of emotion and other 

purposes. As for neurotransmitters iron deficiency have 

great impact on dopamine, serotonin and noradrenaline 

which they have direct impact on mood and play a 

major role in depression.20 

The research supports existing evidence for the 

biopsychosocial model of depression by showing that 

iron deficiency plays an essential part in initiating and 

worsening psychological symptoms. Health authorities 

of developing and industrializing societies should 

establish integrated screening services which protect 

both mental wellness and nutritional health because 

their populations face rising mental health burdens 

alongside changes in dietary patterns. 

CONCLUSION 

The results of this biochemical and psychological 

investigation support highly-converging evidence for a 

role of iron deficiency in depressive symptoms, 

advancing the field by revealing this association in a 

younger population in a country of rapid 

Westernization. Iron deficiency has long been 

associated with fatigue, which is a common and 

characteristic symptom of depression. The important 

role of iron in the brain has been increasingly 

acknowledged, with some going as far as to consider 

the brain a “privileged” organ for iron in terms of 

metabolism. Iron acts as a co-factor in the synthesis and 

reuptake of several important neurotransmitters, 

including dopamine, norepinephrine, glutamate, and 

serotonin. The elucidation of the close association 

between iron deficiency and depressive symptoms may 

have urgent implications for public health, particularly 

in non-Westernized countries of rapid industrialization 

that currently have a relatively low prevalence of 

mental disorders and receive little attention with regard 

to mental health care and research. It is recommended 

that further biomedical studies be conducted on a larger 

scale within the socio-cultural context of such 

industrializing regions, and that these studies focus on 

the organization of multi-ethnic cohorts of younger 

populations as a priority area for the field. 
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