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INTRODUCTION
Depressive Disorder (DD) is one of the most common
mental disorders worldwide. Approximately 300 million
people are affected by DD globally.1 Etiology of
depressive disorder is broadly classified into two major
categories, i.e. non-modifiable (genetic) and modifiable
(environmental).2 Nutrition is an important modifiable
etiological factor. Many nutrient deficiencies (such as
folic acid, vitamin B12) have been linked to causation as
well as severity of DD, thus correction of these
deficiencies can play significant role in prevention as
well as treatment of DD.3 No such specific causative
relation has yet been established between iron
deficiency and DD. However, there are some facts that
force us to consider this factor. The clinical presentation

of patients, affected by iron deficiency anemia (IDA), often
mimics that of depressive disorder, such as lethargy,
irritability and behavioural disturbances. Of note, many
of these signs and symptoms precede the establishment
of frank anemia.4 Iron supplementation leads to
improvement in depressive symptoms even before any
visible improvement in RBC count is observed. It seems
that this phenomenon is due to the recovery of
neurotransmitters and enzyme levels, dependent on
iron, unrelated to hemoglobin (Hb) concentration.5 With
the identification of the use of iron supplements in
treatment of isolated depressive symptoms of IDA,
extended knowledge is needed to identify any relation-
ship of iron deficiency with DD, and the usefulness of
iron supplements in its treatment, in particular.
If the association of IDA with DD is established, it can
prove to be a breakthrough in effective management of
the latter. Moreover, mental health professionals can
be sensitised to the need of assessing the Hb status
of patients of . Thus, the concept of holistic medicine will
be satisfied,6 which states that all the biological,
psychological as well as social aspects of the patients
must be considered during treatment. This cost-effective
and easy treatment is not studied in Pakistan earlier.
The objective of this study was to determine the relation-
ship between iron deficiency anemia and depressive
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disorder; and identify the correlation between severity of
anemia and depressive disorder.

METHODOLOGY
It was a hospital-based case control study, conducted at
Sindh Rangers Hospital, Karachi, from January to July
2017. Cases and equal number of age and gender
matched controls were enrolled by purposive sampling
technique. Patients presenting to psychiatry OPD, aged
between 18-60 years, were assessed. Cases were
selected on uniformly accepted criteria as diagnosed
patients of depressive disorder by consultant psychiatrist
on ICD10 criteria,7 with score of 8 and above on HAM-D
rating scale (a standardised tool for indication and
assessing severity of depressive disorder).8
Other psychiatric disorders were carefully excluded such
as, schizophrenia, post-schizophrenic depression, bipolar
affective disorder, and substance use disorders by
psychiatrist. Chronic medical disorders (such as chronic
liver disease, chronic renal disorders, hypothyroidism,
and hyperthyroidism) were also excluded. Moreover,
women who were pregnant or were in postpartum period
were also excluded.
Age and gender matched controls, fulfilling the inclusion
and exclusion criteria, were selected from other OPDs of
the same hospital and from the attendants coming with
the patients, as well. A semi-structured proforma was
used for documenting the socio-demographic factors
and outcome variables, i.e. score on HAM-D and
hemoglobin (Hb) levels. The severity grouping were
done on the basis of scores; participants having score 0-
7 were labelled as without depression, 8-17 as mild
depression, 18-24 moderate depression, and score
more than 24 as severe depression.
Hemoglobin levels (Hb) were assessed in all the cases
and controls. WHO criteria were used for the diagnosis
of anemia.9 In females, Hb >12 g/dL was considered as
normal, 11 to 11.9 g/dL as mild anemia, 8 to 10.9 g/dL as
moderate anemia, and <8 g/dL was considered as
severe anemia. In males, >13 g/dL was taken as normal,
11 to 12.9 g/dL as mild anemia, 8 to 10.9 g/dL as
moderate anemia, and <8 g/dL as severe anemia. Low
Hb along with mean corpuscular volume (MCV) less
than 80 fL, and microcytic picture on slide was taken as
diagnostic standard for IDA. Other causes of microcytic
anemia, i.e. sideroblastic anemia, thalassemia, and lead
poisoning were ruled out on peripheral smear.
Sample size was estimated using Openepi sample size
calculator version 3.01. Inserting mean and standard
deviation of HAM-D scores of participants with anemia
and without anemia; 32.09 ±4.19, 33.37 ±1.9 at 95%
CI,10 the sample size was found to be 204, i.e. 102
cases and 102 controls. From the initial sample of 204
participants, the patients with missing data of Hb and an
equal number of controls were excluded making a final
sample size of 200.

Ethical clearance was taken from institutional review
board. Informed consent was obtained from the
participants after informing them in simple and
understandable language about the purpose of study.
They were assured of confidentiality and allowed to
withdraw at any point of study without mentioning the
reason.
The data collected was analysed using computer
packages, Statistical Packages of Social Sciences
(SPSS version 22). Normality of Hb and HAM-D scores
was assessed using Shapiro Wilk test, mean and
standard deviation (SD) were computed for quantitative
variable, e.g. age. Categorical variables were measured
in frequencies and percentages. Stratification was done
with regard to gender, age group, and socioeconomic
status, for the outcome variables, (i.e. depressive disorder
and anemia), in order to see the impact of these on the
outcome variables by using Pearson Chi-square test of
independence; p-value less than 0.05 were considered
as significant. Mann-Whiteny U-test was used to
compare median Hb levels between the two groups and
median with interquartile range (IQR) was reported.
Spearman rank correlation analysis was employed to
examine the relationship between depression and Hb
levels. In order to determine the degree of relationship
between depression and Hb levels, logistic regression
analysis was used, and odds ratio with p-value less than
0.05 were considered significant.
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Table I: Characteristics of the patients with IDA and control subjects.
Characteristics Control Cases P-value

(n=100) (n=100)
Age

18-25 years (n=34) 18 16 0.99
26-35 years (n=41) 21 20
36-45 years (n=68) 33 35
46-55 years (n=53) 26 27
>55 years (n=4) 2 2

Gender
Female ( n=130) 64 66 0.76
Male (n=70) 36 34

Marital status
Single ( n=36) 23 13 0.125
Married (n=155) 75 80
Widowed (n=5) 1 4
Separated (n=4) 1 3

Socioeconomic status
(monthly income)

Lower (Rs <14000 per month) (n=74) 39 35 0.81
Middle (Rs =14000-45000) (n=102) 50 52
Upper (Rs > 45000) (n=24) 11 13

Residence
Rural (n=80) 40 40 1
Urban  (n=120) 60 60

Anemia
Normal (n=111) 84 27 <0.001
Mild (n=82) 16 66
Moderate (n=6) 0 6
Severe (n=1) 0 1
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RESULTS
Mean age of the 200 participants entering this study was
37.74 ±10 years with mean age of cases and controls as
38.19 ±10.2 years and 37.28 ±9.97 years, respectively;
65% (n=130) of the participants were female. Fifty
percent (100) of the study participants were depressed
with median HAM-D score 18 (IQR=10). Distribution of
Hb and HAM-D scores was not normally distributed, the
Shapiro Wilk test gives p-value less than 0.05 for both
variables. Therefore, we used non-parametric test to
compare the median of two groups. Other characteristics
of the study population are described in Table I.
Median Hb levels were 11.9 g/dl (IQR=1.27) and 12.9
g/dl (IQR=1.3)) in depressed and healthy participants,
respectively. The median differences of Hb between two

groups were found statistically significant with p <0.01
(Figure 1). In depressed individuals, median HAM-D was
18 (IQR=10); and in healthy individuals the median HAM-D
was 5 (IQR=3). Mann-Whitney U-test showed that
median HAM-D scores of the two groups were
significantly different (p<0.01).
There was a significant association obtained between
HAM-D scores and anemia, using Pearson Chi-square
test with p-value less than 0.01. In this study, 67.9%
cases of mild anemia were found with mild depression;
and 3.7% cases of moderate anemia were found with
moderate depression (Table II).
Spearman rank correlation coefficient for Hb level and
depression was r = -0.429, and statistically significant
(p<0.01) which showed negative relation (Figure 2).
The odds for Hb levels 0.487 (0.37 - 0.64) showed cases
are less likely to be found with higher Hb levels as
compared to controls, p-value was less than 0.05.

DISCUSSION
This study evaluated the relation between Hb levels and
DD. Median Hb levels were 11.9 g/dl (IQR=1.27) and
12.9 g/dl (IQR=1.3) in depressed and healthy participants,
respectively (p=0.01). IDA was observed in 44.5% of the
participants, which seems higher than global estimates.11
It might be due to the reason that 88% of our study
population belongs to middle and low socioeconomic
class in which IDA is more common, results similar to
previous studies.12,13 Higher frequency of IDA in
depressed participants as compared to controls may
indicate the role of iron in brain function and the
development of DD. The scores at HAM-D raised
significantly with decreasing Hb levels. These findings
are similar to a study conducted in Iran.10 In this study,
although the correlation coefficient was low; but direction
showed an inverse correlation between Hb level and
severity of depression. These results are consistent with
those of the study conducted in Iran on medical students
showing that Spearman correlation coefficient for ferritin
and depression was -0.167 and statistically significant.14
Similar results were observed in a study on Japanese
male population.15
The current study evaluated that IDA was associated
with a significantly increased risk of DD, odds for Hb
level 0.487 (0.37-0.64). These results supported by a
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Table II: Association between anemia and score at HAM-D.
Anemia Score at HAM-D p-value

Normal Mild depression Moderate depression Severe depression
n % n % n % n %

Normal 84 84.0 14 26.4 8 29.6 5 25.0 <0.01*
Mild 16 16.0 36 67.9 18 66.7 12 60.0
Moderate - - 2 3.8 1 3.7 3 15.0
Severe - - 1 1.9 - - - -
*p<0.05 was considered significant using Pearson Chi-suare test of independence.

Figure 1: Relationship of anemia with depression (p <0.01) obtained using
Pearson Chi-square test of independence.

Figure 2: Spearman rank correlation between Hb concentration and HAMD
rating scale in 200 adults (r = -0.429, p <0.01).
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study conducted in Italy, showing strong association of
anemia with depression in elderly population with odds
ratio [OR] = 1.93; 95% confidence interval [CI],
1.19-3.13).16 However, Yi et al. and Millingen et al.
concluded that there was no association between IDA
and depression.15,17 This discrepancy may be due to
sample differences, ethnic differences or different
depression rating.
Future researchers could determine whether intervention
with iron supplementation can relieve symptoms of
depression in clinical trials. Future studies should also
assess the multidimensional syndrome of depression by
using an array of converging measures.
This study was limited by a small sample size and a
hospital-based environment. The results need to be
replicated ideally with large sample size. Moreover, to
establish causal association between IDA and DD, role
of iron supplements in patients with DD should be
studied in clinical trials.

CONCLUSION
This study concludes that there is relationship between
iron deficiency anemia and depressive disorder; and
severity of symptoms of DD increases with degree of
IDA. However, it needs validation with larger sample size
and trials.
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