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Effect of iron therapy on fatigue symptoms in non-anaemic iron deficient

women of reproductive age- A Randomized Controlled Trial
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Abstract

Objective: To assess the effect of iron therapy on fatigue symptoms in non-anaemic iron-deficient women of

reproductive age.

Method: The double-blind placebo-controlled randomised trial was conducted at the department of Obstetrics &
Gynaecology Central Park Teaching Hospital, Lahore from March 2023 to February 2024 and comprised women aged
18-45 years who were non-anaemic, had haemoglobin level >11g/dl a fatigue score of at least 36, and a low serum
ferritin level. Socio-demographic data was recorded. The subjects were randomised into Group 1 receiving iron therapy
and group 2 receiving placebo. After 2 months of intervention, the fatigue scores, haemoglobin and serum ferritin
levels were assessed again, and compared with baseline values. Data was analysed using SPSS 26.

Results: Of the 164 subjects, 86(52.4%) were in Group 1 with mean age 30.70+18.123 years, and 78(47.6%) were in
Group 2 with mean age 29.46+7.99 years (p=0.325). In Group 1, significant decrease in fatigue score and significant
increase in ferritin and haemoglobin levels were noted post-intervention (p=0.05).

Conclusion: Iron supplementation alleviated fatigue and enhanced serum ferritin concentration in non-anaemic,

iron-deficient women of childbearing age.
RCT No: (NCT06596161).
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Introduction

Fatigue is a subjective complaint manifesting as extreme
tiredness, lack of energy and decreased motivation. It is the
most common presenting complaint at primary care level
with a prevalence of 41%, reported more commonly in
women of childbearing age than men.2 Women of
childbearing age experience different challenges, including
entering into new phase of life, household responsibilities,
childbirth, parenting and many more. Fatigue may hamper
women'’s general health, impair cognitive functions, reduce
mother-infant bonding and results in a poor quality of life.3
Fatigue is seen in many chronic medical conditions, such
as anaemia, diabetes, thyroid disorders and autoimmune
conditions.45 Unexplained fatigue, in the absence of any
identified organic disease, can lead to more severe
impairment in the quality of life than explained fatigue.6

Anaemia is the most prevalent global condition presenting
with fatigue symptoms.”2 While association of iron
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deficiency anaemia and fatigue symptoms is well
established, there is little evidence to suggest that iron
deficiency and fatigue are related in the absence of
anaemia. Iron is involved in oxygen transport, energy
metabolism and synthesis of neurotransmitter, making it
vital in any cellular and physiological process.® Again,
fatigue can emerge from the disruption of these processes
regardless of whether or not the patient has iron-deficiency
anaemia. Women of this age group undergo hormonal
changes that may lead to menstrual blood loss, and
pregnancy and lactation are other vital reasons for the
repeated attack of iron deficiency.® Fatigue on the other
hand is another multi-factorial state where both physical
and cognitive functions may be either influenced by
changes in hormonal levels, psychological state and other
factors present in a woman'’s life.6 Although non-anaemic
iron deficiency is considered to be a severe problem in
terms of health, the effects of iron deficiency on women'’s
fatigue symptoms in particular have become a focus of
attention only recently. Awareness of the possibility of
alleviating such symptoms by iron supplementation and
improvement of reproductive health of these women are
likely to enable better functioning of daily life routine. The
current study was planned to assess the effect of iron
therapy on fatigue symptoms in non-anaemic iron-
deficient women of reproductive age.
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Figure-1: Consolidated Standards of Reporting Trials (CONSORT) diagram of
the study

Patients and Methods

The double-blind placebo-controlled randomised
controlled trial (RCT) was conducted at the department of
Obstetrics & Gynaecology Central Park Teaching Hospital,
Lahore from March 2023 to February 2024. The RCT was
registered as per Consolidated Standards of Reporting
Trials (CONSORT) guidelines with a clinical trial registry
(NCT06596161). After approval from the institutional ethics
review board, the sample size was calculated using the
World Health Organisation (WHO) calculator with
confidence level 95%, margin of error 5% and population
proportion 15.10 We employed consecutive sampling
technique to all the eligible women aged 18-45 years after
taking written informed consent. Women having metabolic
disorders and those taking iron or any multivitamins were
excluded. The women who were non-anaemic, had
haemoglobin (Hb) level >11g/dl, a fatigue score of at least
36, and a low serum ferritin level were randomised 1:1
using a computer-generated, variable-block sequence with
concealed allocation into Group 1 receiving iron therapy
and group 2 receiving placebo. Neither the subjects nor the
investigators were aware of the grouping.

Socio-demographic data, including age, marital status,
parity, education, profession, monthly income and body
mass index (BMI), was recorded. For the assessment of
fatigue levels, the Fatigue Severity Scale (FSS) was
employed, and the scores were calculated. FSS is a 10-item
questionnaire scored on a Likert scale. A 5cc of blood was
collected from the participants for the assessment of Hb
and ferritin levels. Once the therapy was started, the
participants were told not to take any other supplements
during the two months of intervention. Fatigue scores as
well as Hb and ferritin levels were measured again post-
intervention.
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Data was analysed using SPSS 26. Demographic variables
were entered as ordinals, while serum iron level and fatigue
score before and after supplementation were entered as
scales. Data normality was assessed using Shapiro-Wilk test,
and paired sample t test or Mann Whitney U test was
employed as needed, Paired sample correlation was used
to assess the effect of iron therapy. P<0.05 was regarded as
significant.

Results

Of the 472 subjects screened, 164(34.7%) were recruited.
Of them, 86(52.4%) were in Group 1 with mean age
30.70+18.123 years, and 78(47.6%) were in Group 2 with
mean age 29.46+7.99 years (p=0.325).

In group 1, a significant decrease in fatigue scores was
noted, from 45.12+6.41 to 30.05+8.93 with mean difference
of 15.070 (p=0.0001) (Table 1). Similarly, a significant
increase in mean ferritin level was noted in in group 1, from
27.91+13.62 to 67.22+62.36 with mean difference of 39.31
(p=0.001). A significant increase in serum Hb levels was also
noted (p=0.034) (Table 1).

In Group 1, a significant correlation was noted in baseline
and post-intervention fatigues scores (r=0.139, p=0.002). A

strong positive correlation was noted for ferritin levels
Table-1: Comparison of baseline and post-intervention variables in Group 1.

Parameters Mean=+SD p-value
Pre-Treatment Post-Treatment

Fatigue Scores 45.12+6.41 30.05+8.93 0.0001*

Haemoglobin Levels 11.59+0.59 11.86+0.712 0.034*

Serum Ferritin Levels 27.91+13.62 67.22+62.36 0.0001*

SD: Standard deviation

Table-2: Correlation of study variables in Group 1.

Parameters r-value p-value
Pre & Post Fatigue Scores 0.139 0.0374*
Pre & Post Hb Scores 0.266 0.085

Pre & Post Ferritin Scores 0.830 0.002*

Hb: Haemoglobin.

Table-3: Comparison of baseline and post-intervention variables in Group 1.

Parameters Mean=SD p-value

Pre-Treatment Post-Treatment
Fatigue Scores 43.19£5.24 32.00£7.505 0.0001*
Haemoglobin Levels 11.36+0.60 11.410.656 0.776
Serum Ferritin Levels 38.07+7.30 64.10+55.71 0.022*
SD: Standard deviation
Table-4: Correlation of study variables in Group 2.
Parameters r-value p-value
Pre & Post Fatigue Scores 0.502 0.009*
Pre & Post Hb Scores 0.018 0.932
Pre & Post Ferritin Scores 0.258 0.204
Hb: Haemoglobin.

J Pak Med Assoc



Effect of iron therapy on fatigue symptoms in non-anaemic iron deficient ......

(r=0.830, p=0.002) (Table 2).

In Group 2, a significant decline in fatigue scores was noted
from baseline 43.19+5.24 to baseline and post-intervention
32.00+7.505 with mean difference 11.192 (p=0.0001). A
significant increase in serum ferritin levels was also noted
in Group 2 (p=0.022). No significant increase in serum Hb
level was noted (Table 3).

In Group 2, a significant correlation of baseline and post-
intervention fatigue scores was noted (r=0.502, p=0.009).
No other significant correlation was noted in Group 2
(Table 4).

Discussion
Iron therapy resulted in a reduction of fatigue score, which
was in line with earlier studies..12

The elevation of serum ferritin noted in the current study
confirmed that iron augmentation enhanced iron status,
and, therefore, reduced the complaints of fatigue. This is in
harmony with previous studies.13.14

It was rather surprising that in the current study, even the
placebo treatment brought about a reduction in the
fatigue scores, although it seemed to be less effective than
the treatment group. This raises the question of the
placebo effect, which is not unusual in clinical trials that are
centred on subjective complaints, like fatigue. The
effectiveness of placebo is believed to be as a result of
participants’belief in a better outcome and effects of being
in a clinical trial.’>17 Again, it is the breakdown between
the treatment and placebo groups that render the effect of
iron well appreciated on the elimination of fatigue-related
symptoms among non-anaemic, iron-deficient women.

Since iron deficiency is very common among women of
reproductive age, and fatigue compromises their quality of
life and functional capacity, it will be useful to prescribe
them iron supplements. Healthcare providers should
perform iron status assessment and provide iron treatment
for non-anaemic non-pregnant women with fatigue.16.17

The current study has limitations as it targetted a particular
category of women, and, therefore, the results are not
generalisable. Further studies are needed to validate the
current findings.

Conclusion

Iron supplementation alleviated fatigue and enhanced
serum ferritin concentration in non-anaemic, iron-deficient
women of childbearing age.
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