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Abstract

Background and Objectives: The objective is to recognize that anaemia can induce both psychological
problems and physical ailments. This research sought to assess alexithymia, mental symptoms, and
quality of life in female patients suffering from iron deficiency anaemia. Materials and Methods: The
study comprised 150 healthy controls and 151 women diagnosed with iron-deficient anaemia.
Alongside laboratory analyses, the Sociodemographic and Clinical Data Form, Beck Depression Scale
[BDS], State-Trait Anxiety Inventory [STAI Form TX-1, TX-2], World Health Organisation Quality of
Life Scale Short Form Turkish Version [WHOQOL-BREF-TR], and Toronto Alexithymia Scale [TAS-
20] were administered to all participants. The Iron-deficiency Anaemia Group exhibited lower scores
on the WHOQOL-BREF and STAI-1 while demonstrating a higher score on the Toronto Alexithymia
Scale compared to the control group. Results: The prevalence of iron-deficiency anaemia, Beck
Depression Scale scores, and STAI Form TX-2 scores was elevated in the likely alexithymia group
compared to the non-alexithymia group, whereas the WHOQOL-BREEF-TR scores were diminished
in the former group. The Toronto Alexithymia Scale score had a positive correlation with total iron
binding capacity, the Beck Depression Scale, and the STAI Form TX-2 score, while demonstrating a
negative correlation with haemoglobin, iron [Fe], and the WHOQOL-BREF-TR score. Multivariate
analysis indicated that elevated total iron binding capacity [OR: 1.003, 95% CI: 1.000-1.006; p = 0.044],
increased STAI-2 score [OR: 1.098, 95% CI: 1.050-1.147; p < 0.001], and diminished WHOQOL-BREF
score [OR: 0.966, 95% CI: 0.950-0.982; p < 0.001] were independently correlated with probable
alexithymia or alexithymia. Conclusion: Women with iron-deficient anaemia exhibit higher levels of
alexithymia, alongside diminished state-trait anxiety and quality of life. The alexithymia levels in
these patients correlate with elevated iron-binding capability, heightened anxiety, and diminished
quality of life.
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1. Introduction

Iron deficiency anaemia constitutes a significant public health issue, predominantly affecting
women aged 15 to 49, particularly in poorer nations [1,2]. This condition is characterised by somatic
symptoms as well as central nervous system manifestations, including dizziness, distraction, and
delays in motor and cognitive development [3,4]. Iron influences the function of iron-dependent
enzymes essential for dopamine, serotonin, and noradrenaline in the brain, whereas iron shortage
can impact neurophysiological processes, cognitive function, and social behaviours [5]. Alterations
associated with iron shortage, particularly in the hippocampus, corpus striatum, and monoamine
concentrations, have been demonstrated to induce anxiety, sadness, sleep disturbances, and
psychotic illnesses in individuals with iron deficiency anaemia [6]. Reduced brain myelination and
compromised monoamine oxidase metabolism in anaemia influence neurobiological pathways and
may lead to emotional and psychological issues that predispose individuals to mental diseases.
Treatment for anaemia has been proposed to enhance cognitive functioning in brain regions and
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diminish the likelihood of depression [7,8]. Furthermore, a study on patients with anaemia has
demonstrated that this condition diminishes their quality of life [9].

Likewise, Strauss et al. indicated that the quality of life for patients with iron-deficient anaemia
improved following treatment[10]. Alexithymia refers to the challenge of identifying and articulating
emotions and is more prevalent among men [11,12]. The reduction in emotional awareness associated
with alexithymia is evident in numerous mental and neurological diseases [13]. Patients diagnosed
with restless legs syndrome attributed to iron insufficiency had greater levels of alexithymia
compared to the healthy control group [14]. While insufficient vitamin levels may contribute to the
pathogenesis of alexithymia [15], the correlation between iron deficiency and alexithymia has, to our
knowledge, not been investigated. This study sought to examine alexithymia, psychiatric symptoms,
quality of life, and iron deficiency diagnoses in patients with iron deficiency anaemia, prevalent
among women aged 18-49, in relation to laboratory values, and to compare our findings with those
of a healthy control group.

2. Materials and Methods

Approval from the local ethics committee was secured on 25 September 2023, under the
reference number E-50716828-100-375697. This study adhered to the ethical criteria outlined in the
2013 edition of the Declaration of Helsinki. The cohort comprised 160 women diagnosed with iron
deficiency anaemia, who were hospitalised at the internal medicine clinic at Elazig Fethi Sekin City
Hospital between September 2023 and February 2024, fulfilled the study requirements, and received
no therapy. The healthy control group, comparable to the patient group for sociodemographic factors,
comprised 155 healthy women who attended Elazig Fethi Sekin City Hospital for annual check-ups
and exhibited no medical issues. The internal medicine specialist assessed the participants. A
psychiatrist subsequently conducted structured interviews based on the DSM-5, lasting
approximately 30 minutes. Serum ferritin levels of 15 ng/mL or lower and haemoglobin levels below
12 g/dL, regarded as the most effective non-invasive indicators for diagnosing iron deficiency, were
established as criteria [16]. The study's inclusion criteria were female participants aged 18-49, absence
of known psychiatric disorders or intellectual disabilities, no organic or neurological conditions that
could impair cognitive function, a diagnosis limited to iron deficiency anaemia within the patient
group, and exclusion of anaemia caused by factors other than iron deficiency. The participants
underwent evaluation by the same psychiatrist using the Structured Clinical Interview for DSM-5,
and those having mental diagnoses were eliminated from the study. Nine individuals from the
patient cohort declined to participate in the study, while five persons from the control group were
excluded from the evaluation due to incomplete responses on the study scales. Consequently, 151
female patients constituted the iron deficiency anaemia group, while 150 healthy female people
comprised the control group. Upon acquiring the written consent of all participants, their
sociodemographic data and laboratory values were documented. The Beck Depression Inventory,
State-Trait Anxiety Inventory, World Health Organisation Quality of Life Scale Short Form Turkish
Version, and Toronto Alexithymia Scale-20 were administered.

2.1. Statistical Examination

The Statistical Package for the Social Sciences [SPSS] version 21.0 was employed for the statistical
analysis. The categorical variables are displayed as frequencies and percentages. The continuous
variables were evaluated using the Kolmogorov-Smirnov test and histograms to determine the
normality of their distributions. The normally distributed numerical parameters were compared
using Student's t-test, while non-normally distributed data were analysed with the Mann-Whitney U
test. Categorical variables were compared using Chi-square tests or Fisher's exact tests where
applicable. The correlation between the two variables was assessed using Spearman'’s or Pearson's
correlation coefficient. A statistical difference was deemed significant when the p-value was less than
0.05. Univariate and multivariate logistic regression analyses employing a stepwise methodology
were conducted. Variables that maintained significance [p < 0.05] in the multivariate model were
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deemed independent predictors of alexithymia. Hosmer-Lemeshow goodness-of-fit statistics were
conducted, and odds ratios [ORs] together with 95% confidence intervals [CIs] were computed for
each predictor.

3. Results

The study comprised 301 female volunteers, with 150 assigned to the iron-deficiency anaemia
group and 151 to the control group. No substantial variations were observed in marital status,
educational attainment, home location, or intake of alcohol and cigarettes. The Iron-deficiency
Anaemia Group was marginally older [36 [16-68] vs 31 [18-64]] and exhibited a higher household
income level than the control group. Table 1 delineates the baseline features of the patients. Regarding
laboratory test outcomes and various scales employed; haemoglobin, iron, and ferritin levels, along
with WHOQOL-BREEF-TR and STAI Form TX-1 scores, were diminished, whereas total iron binding
capacity and Toronto Alexithymia Scale scores were elevated in the Iron-deficiency.

Table 1. Baseline Characteristics of Participants.

Characteristic Control (n=151) IDA Group (n=150) p-value
Gender Female: 151 (100%) Female: 150 (100%)
Single/Widowed: 62 Single/Widowed: 49
Marital Status (41.1%) (32.7%) 0.131
Married: 89 (58.9%) Married: 101 (67.3%)
Age, median (min-max) 31 (18-64) 36 (16-68) 0.048
Illiterate: 1 (0.7%) Illiterate: 1 (0.7%)
. Primary: 15 (9.9%) Primary: 15 (10%)
Levelof Education iy, hool: 33 (21.9%) High school: 40 (26.7%) 0-803
University: 102 (67.5%) University: 94 (62.7%)
. Rural: 6 (4%) Rural: 7 (4.7%)
Place of Residence Urban: 145 (96%) Urban: 143 (95.3%) 0767
Low: 28 (18.5%) Low: 14 (9.3%)
H hold I
ouse LO d ln“’me Medium: 111 (73.5%)  Medium: 129 (86%) 0.026*
eve High: 12 (8%) High: 7 (4.7%)
. No: 144 (95.4%) No: 145 (96.7%)
Alcohol Consumption Yes: 7 (4.6%) Yes: 5 (3.3%) 0.564
. No: 126 (83.4%) No: 114 (76%)
1
Smoking Yes: 25 (16.6%) Yes: 36 (24%) 0108
Psychiatric Illness No: 148 (98%) No: 145 (96.7%) 0.501
History Yes: 3 (2%) Yes: 5 (3.3%) '
Family Psychiatric No: 148 (98%) No: 145 (96.7%) 0501
History Yes: 3 2%) Yes: 5 (3.3%) '
. No: 150 (99.3%) No: 149 (99.3%)
Suicide Attempt Yes: 1 (0.7%) Yes: 1(0.7%) 0.996
. No: 68 (45%) No: 47 (31.3%)
IDAT H .014*
reatment FLstory y . 83 (55%) Yes: 103 (68.7%) 0.0

* p-values indicate significant differences between groups. Categorical variables are presented as n (%); normally
distributed variables as mean + standard deviation; skewed variables as median (min—-max). min: minimum,

max: maximum.

Anaemia Group relative to the control group, as illustrated in Tables 2 and 3.
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Table 2.

Table 2. Laboratory Test Results of Participants

Variable Control (n=151) IDA (n=150) p
Hemoglobin, median 13.7 (12.7-16.1) 10.1 (6.6-14.2) <0.001
(min—max)

Iron (Fe), median (min— | 43 (3—-138) 25 (2-163) <0.001
max)

Ferritin, median (min— | 15 (3—137) 7 (1-119) <0.001
max)

Total iron binding 289 (74-533) 369 (102-583) <0.001
capacity, median (min—

max)

Categorical variables are presented as n (%). Normally distributed variables as mean + standard deviation,
and skewed variables as median (min—max). min: minimum, max: maximum.

Table 3.

Table 3. Test Results of the Participants

Variable Control (n=151) IDA (n=150) p
Beck Depression Scale, | 9 (0-47) 9 (0-30) 0.788
median (min—max)

Toronto Alexithymia 48.4+94 52+9.3 0.001
Scale, mean = SD

WHOQOL-BREF-TR, | 97 (19-132) 87 (19-130) <0.001
median (min—max)

STAI Form TX-1, 42 (31-59) 40 (28-67) 0.007
median (min—max)

STAI Form TX-2, 44 (27-64) 46 (21-65) 0.077
median (min—max)

Categorical variables are presented as n (%). Normally distributed variables as mean + standard deviation,
and skewed variables as median (min—max). min: minimum, max: maximum.

When patients were categorised into two groups [without alexithymia vs. with likely
alexithymia or alexithymia], 126 [42%] patients were identified as having probable alexithymia or
alexithymia. No significant variations in age or demographic data were observed between the
groups, with the exception of place of residence.

The prevalence of iron-deficiency anaemia, Beck Depression Scale scores, and STAI Form TX-2
scores was elevated in the likely alexithymia group compared to the non-alexithymia group, whereas
WHOQOL-BREF-TR scores were diminished in the former group [Table 4].

Table 4. Characteristics of Participants Between No Alexithymia and Probable Alexithymia or Alexithymia.

Variable No Alexithymia (n=175) ;rzt;::;tij;if:;t(l;};ilg) p
Age, median (min-max) 34 (16-64) 35 (18-68) 0.333
Single or widowed: 67 Single or widowed: 44
Marital Status (38.3) (34.9) 0.551
Married: 108 (61.7) Married: 82 (65.1)
literate: 14 (8) Illiterate: 16 (12.7)

Primary school: 47 (26.9) Primary school: 26 (20.6)
High school: 112 (64)  High school: 84 (66.7)
University: 2 (1.1) University: 0 (0)

Level of Education 0.230
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Rural: 4 (2.3)

Rural: 9 (7.1)

Place of residence Urban: 171 (97.7) Urban: 117 (92.9) 0.041
Low: 31 (17.7) Low: 11 (8.7)
Household income level ~ Medium: 133 (76) Medium: 107 (84.9) 0.083
High: 11 (6.3) High: 8 (6.3)
. No: 168 (96) No: 121 (96)
Alcohol consumption Yes: 7 (4) Yes: 5 (4) 0.989
. No: 139 (79.4) No: 101 (80.2)
.87
Smoking Yes: 36 (20.6) Yes: 25 (19.8) 0876
- . No: 101 (57.7) No: 50 (39.7)
Iron-deficiency Anemia Yes: 74 (42.3) Yes: 76 (60.3) 0.002
Hemoglobin, median 13 (6.6-16) 11.4 (7-16.1) 0.017
(min-max)
Iron (Fe), median (min- 34 (2-133) 29 (2-163) 0.062
max)
Ferritin, median (min— 11 (2-137) 9 (1-135) 0.288
max)
Total iron binding
capacity, median (min— 302 (74-583) 334 (130-571) 0.084
max)
Beck D i 1
eck Depression Scale, 7 (0-34) 10 (0-47) <0.001
median (min—-max)
WH L-BREF-TR
OQOL-E ’ 98 (19-132) 86 (49-115) <0.001
median (min-max)
TAIF TX-1
STAL Form TX-1, 42 (31-59) 41 (28-67) 0.443
median (min—-max)
TAIF TX-2
STAI Form TX2, 44 (21-65) 46 (31-64) <0.001

median (min-max)

Categorical variables are presented as n (%). Normally distributed variables as mean + standard deviation, and

skewed variables as median (min—-max). min: minimum, max: maximum.

Table 5 presents the correlations between Toronto Alexithymia Scale scores and various
numerical parameters. The alexithymia scores were positively correlated with total iron binding
capacity, the Beck Depression Scale, and the STAI Form TX-2 scores. Conversely, significant negative
correlations were observed with haemoglobin levels, iron [Fe], and WHOQOL-BREF-TR scores.

Table 5. Correlation Between Toronto Alexithymia Scale and Other Numerical Parameters.

Parameter r p-value
WHOQOL-BREF-TR -0.431 <0.001*
Beck Depression Scale 0.302 <0.001*
STAI Form TX-2 0.169 0.003*
Hemoglobin (Hb) -0.175 0.002*
Iron (Fe) -0.164 0.004*
Total iron binding capacity 0.117 0.042*
STAI Form TX-1 -0.095 0.102
Ferritin -0.069 0.235
Age 0.009 0.873

* p <0.05; Pearson correlation was used.

A binary logistic regression analysis was subsequently performed to determine the independent
predictors of probable alexithymia or alexithymia. Multivariate analysis revealed that elevated total
iron binding capacity [OR: 1.003; 95% CI: 1.000-1.006; p = 0.044], higher STAI Form TX-2 scores [OR:
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1.098; 95% CI: 1.050-1.147; p <0.001], and lower WHOQOL-BREF-TR scores [OR: 0.966; 95% CI: 0.950—
0.982; p < 0.001] were independently associated with probable alexithymia or alexithymia.

Table 6 provides a summary of the logistic regression results. The following instruments were
employed in the present study: the Beck Depression Scale, WHOQOL-BREEF-TR, STAI Forms TX-1
and TX-2, and the Toronto Alexithymia Scale.

Table 6. Independent Predictors for Probable Alexithymia or Alexithymia.

Risk Factors Adjusted OR (95% CI) p-value
Total iron binding capacity 1.003 (1.000-1.006) 0.044*
Beck Depression Scale 1.032 (0.998-1.068) 0.068
WHOQOL-BREF-TR 0.966 (0.950-0.982) <0.001*
STAI Form TX-2 1.098 (1.050-1.147) <0.001*

OR: odds ratio; 95% CI: 95% confidence interval. The p-value of the Hosmer-Lemeshow test was 0.059.

The following variables were included in the multivariate logistic regression: Level of Education, Household
Income, Place of Residence, Iron-deficiency Anemia, Beck Depression Scale, WHOQOL-BREF, STAI-2, Iron (Fe),
Total Iron Binding Capacity. * p <0.05.

A sociodemographic and clinical data form, developed by the researchers, was utilised in
alignment with information derived from clinical experience and vetted sources, tailored to the
study's objectives. The Beck Depression Scale [BDS] was created to assess the risk of depression, the
intensity of depressive symptoms, and variations in severity among individuals. A validity and
reliability assessment of the scale in Turkey was done [17,18]. The Cronbach's alpha reliability
coefficient for the overall scale in this investigation was determined to be 0.78.

The Toronto Alexithymia Scale [TAS-20] is a self-assessment tool including 20 items designed to
evaluate the degree of alexithymia. A validity and reliability evaluation of the scale in Turkish was
done [19,20]. This study established the cut-off values for alexithymia: a score of 51 or less indicated
non-alexithymia, a score between 52 and 60 suggested potential alexithymia, and a score of 61 or
above confirmed alexithymia. The Cronbach's alpha reliability coefficient for the entire scale was
determined to be 0.80. The State-Trait Anxiety Inventory [STAI Form TX-1, TX-2] was created by
Spielberger. Validity-reliability research was undertaken in Turkey. The inventory comprises two
sections and contains 40 products. STAI-1 evaluates state anxiety through items 1-20, while STAI-2
analyses trait anxiety via things 21-40. The average score on the scale ranges from 36 to 41 [21,22].
This study evaluated the Cronbach's alpha reliability coefficient of the scale as 0.80 for STAI 1 and
0.82 for STAI 2. The Turkish version of the World Health Organisation Quality of Life Scale Short
Form [WHOQOL-BREF-TR] was established by the WHO, and a study on its validity and reliability
in Turkish was done [23,24].

4. Discussion

This study revealed that women with iron deficiency anaemia exhibited elevated levels of
alexithymia, moderate anxiety, and diminished quality of life in comparison to healthy controls. The
prevalence of iron deficiency anaemia, depressive symptoms, and trait anxiety levels escalated in
individuals who struggled to articulate their emotions, resulting in a diminished quality of life. The
alexithymia levels in female patients with iron-deficient anaemia were correlated with elevated iron-
binding capacity, heightened anxiety levels, and diminished quality of life. Emotional behaviours
are influenced by iron levels in the brain, especially in cases of iron shortage. The correlation between
hunger and depression has been proposed in women of reproductive age. Lee et al. demonstrated
that patients with iron-deficient anaemia exhibited elevated anxiety levels and a high prevalence of
depression [26]. A separate investigation indicated that the treatment of iron deficiency alleviated
feelings of anxiety and sadness in patients [27]. Furthermore, diminished haemoglobin and plasma
ferritin levels have been correlated with depression [28,29]. Our investigation revealed no disparity
in depressive symptoms between women with iron deficiency and healthy women; however, those
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with anaemia exhibited moderate levels of state anxiety. In this context, our research diverges from
existing literature. ~Anaemia diminishes patients' quality of life, which deteriorates more as
haemoglobin levels decline [30]. Iron supplementation enhances the quality of life for those with
anaemia [31]. Prior research on individuals with anaemia indicates that their quality of life diminishes
across nearly all domains, encompassing emotional well-being and overall health perception, with
the most significant decline observed in aspects connected to physical activity. Furthermore, a decline
in haemoglobin levels correlates with a deterioration in quality of life [32,33]. Our study indicated
that the quality of life for women with iron-deficient anaemia was diminished. In this regard, our
research aligns with other studies. Our study's most significant conclusion is that alexithymia scores
elevated in patients with iron-deficient anaemia. Alexithymia, characterised by the inability to
identify and articulate emotions, arises from the influence of dopaminergic and glutamatergic
systems in the brain [34]. Alexithymia is known to be prevalent, particularly in neurological diseases
characterised by dopaminergic dysfunction [35]. The alexithymia levels in patients with restless legs
syndrome attributed to iron insufficiency were similarly shown to be elevated [14]. The iron element,
integral to the production and operation of neurotransmitters, may induce alexithymia symptoms
via the potential dopaminergic system. Moreover, individuals with alexithymia may exhibit
symptoms of malnutrition and eating disorders, such as food intake restriction, binge eating, and/or
vomiting [36]. This indicates that this circumstance may induce iron shortage in individuals with
alexithymia, whereas those with iron deficiency anaemia may exhibit alexithymia, so corroborating
our findings. Alexithymia escalates with a reduction in ferritin levels [37]. Our study revealed a
significant prevalence of iron deficiency anaemia among individuals with elevated alexithymia
scores. A positive link was identified between alexithymia and iron binding capacity, whereas a
negative correlation was detected with haemoglobin and iron levels. It was also established that an
increase in alexithymia correlated with heightened depressive symptoms and trait anxiety levels,
while quality of life diminished. In this context, our data align with existing literature for comparable
parameters assessed in other disorders [38,39]. Consequently, individuals with alexithymia are
perceived to have heightened anxiety and depression, perhaps leading to a diminished quality of life.
Moreover, it may be asserted that elevated iron binding capacity, diminished quality of life, and
heightened trait anxiety are independently linked components contributing to the onset of
alexithymia.

The cross-sectional design of our study constitutes one of our shortcomings. One of our strengths
is that the sample group comprised females, and there is a lack of prior studies assessing the link
between anxiety, depression, quality of life, and alexithymia in patients with iron deficiency anaemia.

5. Conclusions

Alexithymia may serve as a clinical marker for the early detection of iron-deficiency anaemia,
even prior to the availability of laboratory data. Future studies with larger sample sizes are warranted
to further investigate the relationship between iron-deficiency anaemia and alexithymia, ideally
incorporating analyses of underlying neurobiological mechanisms, particularly those involving
neurotransmitters. A clearer understanding of this association could facilitate non-invasive
diagnostic approaches to anaemia. Moreover, the evaluation and management of emotional
symptoms such as sadness and anxiety during treatment and follow-up may contribute to improved
quality of life in affected patients.
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