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Abstract
Objective Iron deficiency in older people is common and affects physical and cognitive performance. The effects of iron 
deficiency on nutrition and cognitive status are well established. However, there are few studies demonstrating the impact 
of iron deficiency treatment on functional and cognitive outcomes in the geriatric population. The aim of this study was to 
determine whether iron replacement treatment was associated with an improvement in the nutritional, cognitive, and func-
tional status of older patients with iron deficiency (ID) and iron deficiency anemia (IDA).
Methods Geriatric patients with iron deficiency and iron deficiency anemia presenting to the geriatric clinic were included 
in the study. Comprehensive geriatric assessment (CGA) and blood samples to investigate iron deficiency were performed 
at baseline and 6 month later. 81 patients were included in the study and were evaluated at follow-up in the 6th month. The 
CGA included the following tests: the Katz Index of Independence in Activities of Daily Living Scale (Katz ADL), the 
Lawton–Brody Instrumental Activities of Daily Living Scale (IADL), the Mini-Mental State Examination (MMSE), and the 
Mini Nutritional Assessment Short-Form (MNA-SF), as well as the assessments of hand grip strength and walking speed.
Results Of the 81 participating patients, 69.1% were women and 30.9% were men. The mean age was 76.8 ± 7.28 years. 
Follow-up after iron supplementation treatment was performed with a mean of 6.23 ± 1.58 months. Improvements occurred 
in the following geriatric and laboratory assessments: Lawton–Brody (IADL), MNA-SF, MMSE, hand grip strength, and 
walking speed evaluations and the levels of hemoglobin, iron, total iron-binding capacity, transferrin saturation, and ferritin.
Conclusions It was shown that iron replacement treatment has a positive impact on functional and cognitive status and 
nutritional parameters in older patients with ID and IDA.
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Introduction

Given the growing geriatric population in the world [1], it 
is of importance to assess the functionalities of older indi-
viduals by comprehensive geriatric assessment (CGA) and, 
in order for them to maintain their functionalities, it is of 
importance to detect fragile and pre-fragile patients earlier, 
providing possible treatment interventions [2–4]. For the 

older population, functionality is defined as the capacity of 
their cognitive and physical performance being sufficient to 
fulfill the activities of daily living independently [5]. One of 
the major goals of geriatrics is to detect the factors leading 
to negative outcomes in comprehensive geriatric tests and 
to provide possible treatment options. Anemia has been well 
recognized as one of the factors affecting CGA. The most 
common cause of anemia in the older population is iron defi-
ciency (ID) [6]. ID leads to limitations in functioning even 
in the absence of anemia. There is an abundance of studies 
in the literature reporting the negative effects of iron defi-
ciency anemia on mental and physical functions. Its negative 
effects have been observed in several areas, including mental 
well-being, muscle strength, and nutritional status, which are 
assessed by the CGA [7–11].
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Iron deficiency anemia (IDA) in older persons is a com-
mon hematological problem. A society-based study in Tur-
key detected the prevalences of ID and IDA as 7.1 and 2.8%, 
respectively [12]. The prevalence of ID is higher in inpa-
tients who are hospitalized for any reason [13]. The detec-
tion and treatment of [14] IDA, which leads to physical and 
cognitive limitations even in the general population, is of 
importance, especially in the geriatric population. The nega-
tive effects of ID on CGA, especially on cognition, are well 
recognized [7]. However, there are no observational studies 
evaluating treatment outcomes in the general population [15, 
16], apart from a few studies conducted with patients hav-
ing malignancies. The objective of our study was to deter-
mine whether iron supplementation has a positive impact on 
cognitive, functional, and nutritional status in older patients 
with ID or IDA.

Materials and methods

Patient selection

81 patients aged 65 and older who were admitted to the Out-
patient and Inpatient Clinic of the Department of Geriatric 
Medicine at Ankara University Ibn-i Sina Hospital were 
included in the study since January 2016. Patients with 
severe dementia with an MMSE score < 10 were excluded. 
CGA and laboratory investigations were performed at base-
line and 6 months later.

The characteristics of the patients including their age 
and gender, the presence of any comorbidities, medica-
tions, including both antiplatelet and anticoagulant medi-
cations, and patient consents for further evaluations were 
documented.

The underlying etiology identified in those patients con-
senting for further investigations was classified into five 
groups. No etiological findings were specified in Group 1 
patients. In Group 2 patients, bleeding areas were identified 
in endoscopic and/or colonoscopic examinations. Group 3 
patients were diagnosed with malnutrition according to the 
results of endoscopic and laboratory evaluations. Group 4 
patients had nutritional deficiencies and they were observed 
to have a cachectic appearance during clinical evaluation. 
The Mini Nutritional Assessment Short-Form (MNA-SF) 
score of these patients was poor. However, no underlying 
causes were identified in the endoscopic examination of 
these patients. In this group, iron deficiency is thought to 
be due to insufficient intake of iron. And, finally, Group 5 
consisted of patients who had already received erythropoi-
etin (EPO) therapy.

Patients who underwent endoscopic and/or colonoscopic 
examinations were classified into nine groups based on 
the etiology. These were: (1) stomach ulcers, (2) stomach 

polyps, (3) gastrointestinal malignancies, (4) colon polyps, 
(5) diverticula of the colon, (6) esophageal varices, (7) 
celiac disease, (8) inflammatory bowel disease, and (9) other 
causes of malabsorption.

In addition, the following data of the participating 
patients were documented, including the history of previous 
iron replacement treatments, the mode of administration and 
the active ingredients of the treatment (oral, intravenous), 
the total iron amount replaced in milligrams, and whether 
these amounts were sufficient for replacement as regards to 
the targeted hemoglobin levels. The total dose required to 
fill the iron stores was recorded as sufficient. The patient’s 
nonadherence to oral treatment or the presence of any miss-
ing doses was recorded as insufficient.

Comprehensive geriatric assessment (CGA)

The CGA included the following tests: The Katz Index of the 
Activities of Daily Living (Katz ADL), The Lawton–Brody 
Instrumental Activities of Daily Living Scale (IADL), 
The Mini-Mental State Examination (MMSE), and The 
Mini Nutritional Assessment Short-Form (MNA-SF). The 
activities of daily living were assessed by Katz ADL. This 
index assesses daily functions including dressing, bathing, 
toileting, getting out of bed, feeding, and continence on a 6 
point scale [17]. Instrumental activities of daily living were 
assessed by the Lawton Brody IADL. This scale assesses 
daily activities including the ability to use the phone, shop-
ping, food preparation, housekeeping, laundry, mode of 
transportation in the same city, and responsibility for own 
medications on a 17 point scale [18]. Cognitive functions 
were examined with the MMSE. Lower scores obtained as 
the outcome of this 30-point questionnaire indicate cogni-
tive dysfunction [19]. Nutritional status was evaluated with 
the MNA-SF. This is a 14-point questionnaire with proven 
validity and reliability in Turkish. Scores between 0 and 7 
indicate malnutrition, scores between 8 and 11 indicate a 
risk for malnutrition, and scores between 12 and 14 indicate 
normal nutrition [20]. To assess muscle strength, hand grip 
strength was measured with an electronic hand dynamometer 
(GRIP-D, grip strength dynamometer, produced by Takei, 
Made in Japan). Measurements were performed when the 
arm was flexed at a 90° angle at the elbow. The participating 
patient applied a maximum gripping force to the handle of 
the dynamometer, gripping it with the nondominant hand. 
Three measurements were performed at 1-min intervals. The 
mean of these three measurements was calculated. Results 
were obtained in kilograms. Grip strengths of < 20  kg 
and < 30 kg for women and for men, respectively, were 
accepted to be in favor of decreased muscle strength. Mus-
cle performance was evaluated measuring usual gait speed of 
participants over a 4-m course. Gait speed was expressed in 
m/s. Values less than 0.8 m/s indicated decreased gait speed. 



495European Geriatric Medicine (2018) 9:493–500 

1 3

The patients were compared in two groups as patients with 
walking speed values < 0.8 m/s (insufficient) and patients 
with walking speed values ≥ 0.8 m/s (sufficient).

Laboratory assessments

Hemoglobin (Hb) (g/dL), iron (μg/dL), total iron-binding 
capacity (TIBC) (μg/dL), transferrin saturation (%), and fer-
ritin (ng/mL) were evaluated.

Definitions of iron deficiency and iron deficiency 
anemia

The diagnosis of iron deficiency, without the presence of 
iron deficiency anemia, was made if serum Hb values were 
within normal limits (12.6–17.4 g/dL) and ferritin was 
below 40 ng/mL. Patients were accepted to have iron defi-
ciency anemia if they had the following laboratory values: 
Hb levels < 13 g/dL in men and < 12 g/dL in women [21], 
iron: < 60 μg/dL, TIBC: > 450 μg/dL, transferrin satura-
tion: < 15 (%), and ferritin: < 20 ng/mL [22, 23].

Statistical analysis

Descriptive statistics of continuous data are presented 
as mean, standard deviation, median, and minimum and 
maximum values, whereas discrete data are presented in 
percentages.

Study data were evaluated with the Kolmogorov–Smirnov 
test if they were normally distributed. Intergroup compari-
sons were evaluated by Wilcoxon test and by combined two-
way ANOVA. Categorical variables were compared with the 
McNemar test between the groups.

The SPSS 15.0 (SPSS Inc., Chicago, IL, USA) program 
was used for the statistical evaluations and the limit for sta-
tistical significance was accepted to be p < 0.05.

Results

Of all the 81 participating patients, 69.1% (n: 56) were 
women and 30.9% (n: 25) were men. The mean age was 
76.8 ± 7.2818. The percentages of the comorbidities present 
in the participating patients were as follows: diabetes mel-
litus 48.1% (n: 39), hypertension 90.1% (n: 73), hyperlipi-
demia 70.4% (n: 57), chronic obstructive pulmonary disease 
29.6% (n: 24), disorders of the thyroid 17.3% (n: 14), chronic 
kidney disease 14.8% (n: 12), cerebrovascular events or neu-
rological disease 21.3% (n: 17), atrial fibrillation 13.6% (n: 
11), chronic liver disease 3.7% (n: 3), atherosclerotic heart 
disease or heart failure 49.4% (n: 40), autoimmune disease 
4.9% (n: 4), malignancies 9.9% (n: 8), Parkinson’s disease 
11.1% (n: 9), depression 30.9% (n: 25), falls 21% (n: 17), 

osteoporosis 44.4% (n: 36), and urinary incontinence 55.6% 
(n: 45). The median number of drugs received per patient 
was 6. The rate of polypharmacy (≥ 5 drugs) was 66.7% (n: 
54). The percentages of patients taking either antiplatelet or 
anticoagulant medications and the percentages of patients 
taking a combination of both were as follows: antiplatelet 
medicine use 59.3% (n: 48), anticoagulant use 21% (n: 17), 
and combined treatments 19.8% (n: 16).

The percentage of patients with a history of previous iron 
replacement treatment was 39.5% (n: 32). 13 of 81 patients 
were observed to have values low enough to require erythro-
cyte suspension transfusions at baseline. 63% of the patients 
who consented for further examination underwent endos-
copy and colonoscopy. The etiologies of iron deficiency ane-
mia diagnosed in the participating patients are summarized 
in Table 1.

The outcomes of the endoscopic and colonoscopic exami-
nations are summarized in Table 2. The other etiologies for 
malabsorption were recorded as Helicobacter pylori infec-
tion, pangastritis, atrophic gastritis, and history of bariatric 
surgery or gastrointestinal system (GIS) surgery.

The total iron dosages received by the patients were cal-
culated and compared with the targeted hemoglobin levels. 
It was then evaluated whether the iron replacement treat-
ment was sufficient. 85.2% (n: 69) of patients were observed 

Table 1  Etiologies of iron deficiency anemia

EPO erythropoietin

% (n)

Bleeding 35.8 (n: 29)
Etiology not found 30.9 (n: 25)
Malabsorption 22.2 (n: 18)
Nutritional deficiencies 9.9 (n: 8)
Iron distribution disorder associated with EPO treat-

ment
1.2 (n: 1)

Total 100 (n: 81)

Table 2  Gastrointestinal system pathologies

% (n)

Stomach ulcer 6.4 (n:3)
Stomach polyps 10.4 (n: 5)
GIS malignancies 8.5 (n: 4)
Colon polyps 21.3 (n: 10)
Diverticulum in colon 10.6 (n: 5)
Celiac disease 8.5 (n:4)
Inflammatory bowel Disease 2.1 (n: 1)
Other causes of malabsorption 27.7 (n: 13)
Bleeding esophageal varices 4.3 (n: 2)
Total 100 (n: 81)
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to receive sufficient doses of iron replacement treatment. 
Follow-up evaluations were performed with a mean of 
6.23 ± 1.58 months.

The patients before and after values of iron replacement 
treatment were compared with the Wilcoxon signed-rank 
test, resulting in significant differences in all parameters 
except the Katz index results. The results are summarized 
in Table 3. When the means of elevations of Hb values 
were evaluated by gender, the mean Hb values, which 
were detected to be 10.8527 ± 4.7447 g/dL before treat-
ment in female patients, were observed to be increased 
to 11.8618 ± 1.5523 g/dL. In males, the mean of Hb val-
ues was 10.924 ± 1.5722 g/dL before treatment, and this 

value increased to 12.656 ± 1.9767 g/dL after treatment. 
The mean values for both genders are presented in Table 3.

Differences in walking speed results were evaluated 
with the McNemar test. When the two walking speed 
groups (< 0.8 m/s, insufficient, and ≥ 0.8 m/s, sufficient) 
were compared in terms of the values obtained before and 
after iron replacement treatment, a significant improve-
ment was detected (p value: 0.000). Twenty-seven patients 
(35.1%) who had an insufficient walking speed before iron 
treatment were found to have improved measured levels 
of walking speed after iron replacement treatment. The 
results are summarized in Table 4.

Table 3  Comparison of laboratory tests and CGA outcomes before and after iron treatment (evaluated by Wilcoxon test)

ADL activities of daily living, IADL instrumental activities of daily living, MMSE mini-mental state examination, TIBC total iron-binding capac-
ity
a Based on negative rates
b Based on positive rates

Median level before iron replacement 
(month 0) median (q1–q3)

Median level after iron replacement (sec-
ond evaluation) median (q1–q3)

Z value P value

Katz ADL score 6 (5–6) 6 (5–6) − 0.053a 0.958
Lawton–Brody IADL score 8 (5–17) 15 (8–17) − 4.730a 0.000
MNA− SF 10 (10–13) 13 (12–13) − 3.186a 0.001
Hand grip strength(kg)
 Female 11.83 (11–18.27) 16.5 (11.92–20.3) − 3.345a 0.001
 Male 27.45 (23.45–30.15) 29.71 (26.9–32.25) − 2.772a 0.006

MMSE 26 (24–28.5) 28 (25–30) − 5.225a 0.000
Hemoglobin (g/dl)
 Female 10.89 (9.62–11.15) 11.91 (11.10–13.10) − 4.934a 0.000
 Male 10.92 (9.7–12.15) 12.65 (11.7–14.75) − 4.078a 0.000

Iron (μg/dL) 32 (20–46) 65 (45–81) − 7.324a 0.000
TIBC (μg/dL) 412 (369–452) 328 (269.5–376) − 6.569b 0.000
Transferrin Saturation (%) 8 (6–11) 18 (14–25) − 7.278a 0.000
Ferritin (ng/mL) 12.1 (9.95–17) 78.2 (24.8–76.45) − 7.166a 0.000
Vitamin D (μg/L) 18.3 (8.78–19.8) 24.97 (15.2–32.55) − 4.813a 0.000
Folic Acid (ng/mL) 9.66 (5.61–12.33) 11.48 (6.77–14.5) − 1.658a 0.097
Vitamin B12 (pg/mL) 537.89 (280–617) 579.96 (322.5–679.5) − 1.476a 0.140

Table 4  Comparison of walking 
speeds before and after iron 
therapy

Walking speed-1 walking speed before iron treatment
Walking speed-2 walking speed after iron treatment

Walking speed-2 Total

< 0.8 m/s ≥ 0.8 m/s

Walking speed-1 < 0.8 m/s n 50 0 50
% within walking speed-1 100.0% 0.0% 100.0%

≥ 0.8 m/s n 27 4 31
% within walking speed-2 35.1% 100.0% 38.3%

Total n 77 4 81
% within walking speed-2 100.0% 100.0% 100.0%
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In addition to iron replacement, vitamin D, vitamin B12, 
and folic acid replacements were also performed if the meas-
ured levels were low (low levels were determined as follows: 
for vitamin D < 20 μg/L, for vitamin B12: < 200 pg/mL, 
and for folic acid: < 5.90 ng/mL). The outcomes of geriatric 
assessments were evaluated before and after replacement 
treatment for these vitamins and the results were compared. 
As shown in Table 3, among these three vitamins, only the 
vitamin D values after 6 months were statistically different 
compared to baseline.

In both patient groups, those taking Vitamin D supple-
mentation and those taking no Vitamin D supplementation, 
the Lawton–Brody IADL, MMSE, and the values of hand 
grip strength improved, with statistical significance. Tak-
ing vitamin D replacement did not cause any differences 
between the groups as the same levels of improvements were 
observed in both groups except for the MNA-SF. The impact 
of vitamin D on the geriatric assessments is summarized in 
Table 5.

When the effect of vitamin D replacement on the walking 
speed was examined (evaluated by the McNemar test); it was 
observed that 19 (32.8%) patients with insufficient values 
of walking speed at baseline achieved sufficient values of 
walking speed in the 6th month (p value 0.000). The results 
are summarized in Table 6.

In the group taking no vitamin D replacement, 8 (42.1%) 
patients with decreased walking speed at baseline improved 
their walking speed at follow-up (p value 0.000). The results 
are summarized in Table 7. Improvement in walking speed 
was similar in both groups.

39.5% of the patients participating in the study received 
oral treatment and 60.5% received intravenous treatment for 
iron replacement. The iron values detected after the treat-
ment demonstrated an increase with a statistical significance 
in both the oral and intravenous treatment modality groups. 
No significant differences were detected when oral or intra-
venous treatment was compared (p 0.073).

Discussion

In this study, we evaluated the impact of iron replacement 
treatment in older patients with ID and IDA. Our results 
indicate that iron supplementation had a significant positive 
effect on instrumental daily activities of living, nutritional 
status, cognitive functions, muscle strength, and perfor-
mance. In addition, the levels of hemoglobin, iron, TIBC, 
transferrin saturation, and ferritin improved in older patients 
taking iron replacement treatment.

Table 5  Impact of vitamin D replacement on geriatric assessment tests

The significance level is 0.05
ADL the activities of daily living, IADL the instrumental activities of daily living, MNA-SF the mini nutritional assessment short-form, MMSE 
mini-mental state examination

Patients taking vitamin D replacement n: 61 (75.3%) Patients taking no vitamin D replacement n: 20 
(24.7%)

0th month 6th month P value 0th month 6th month P value

Katz ADL score 5.43 ± 1.2 5.56 ± 0.86 0.251 5.20 ± 1.322 4.85 ± 1.78 0.121
Lawton–Brody IADL score 10.57 ± 5.670 13.02 ± 6.66 0.000 9.35 ± 5.797 12.20 ± 6.014 0.027
MNA-SF 11.72 ± 2.01 12.49 ± 1.32 0.005 10.60 ± 3.60 11.75 ± 2.29 0.142
Hand grip strength(kg) 18.48 ± 8.08 20.07 ± 8.22 0.000 19.50 ± 8.998 22.2350 ± 9.99 0.011
MMSE 25.30 ± 4.547 26.44 ± 4.22 0.000 25.60 ± 4.346 26.85 ± 4.344 0.007

Table 6  Comparison of walking 
speeds of patients taking 
vitamin D replacement at 
baseline and at 6 months

Walking speed-1 walking test values of patients taking vitamin D at baseline;
Walking speed-2 walking test values of patients taking vitamin D at 6th month

Walking speed-2 Total

< 0.8 m/s ≥ 0.8 m/s

Walking speed-1 < 0.8 m/s Count 39 0 39
% within walking speed-1 100.0% 0.0% 100.0%

≥ 0.8 m/s Count 19 3 22
% within walking speed-2 32.8% 100.0% 36.1%

Total Count 58 3 61
% within walking speed-2 100.0% 100.0% 100.0%
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There are many factors affecting the CGA. However, 
the detection of treatable factors, especially those affect-
ing this assessment, is of importance. The underlying dis-
eases causing IDA, as well as the anemia itself, may provide 
the grounds for the lower CGA scores and for functional 
dependencies in the older person, particularly in hospi-
talized patients [11]. Many studies conducted previously 
reported the negative impact of anemia, especially on cog-
nitive status. Some of these studies included hospitalized 
patients [13, 17], some included nursing home patients 
[14], and some other studies screened the community [24]. 
In our study, patients treated at both outpatient and inpa-
tient facilities were included to provide a heterogeneous 
group. The patients with dementia or having low scores on 
MMSE were excluded. However, immobilized patients were 
included in the group with insufficient values of walking 
speed < 0.8 m/s. These patients were detected to have no 
improvements in their walking speed values despite the iron 
replacement treatment; however, their data were included in 
the calculations.

Studies evaluating the impact of IDA on cognition, espe-
cially in children, are numerous [25]. There is a need for 
information in the older population as well for maintaining 
the stability of their cognitive functions [26]. A study by 
Zilinski et al. reported a 60% incidence of anemia in hos-
pitalized patients (subtypes of anemia were not specified). 
CGA of these patients revealed significant associations of 
anemia with mobility limitations, cognitive impairment, and 
dysphagia [7].

There are studies reporting IDA as the cause of physi-
cal dependencies in daily functions and of dismobility [27]. 
Considering especially cardiac comorbidities in older peo-
ple, it may be concluded that IDA leads to an increase in 
the extent of this kind of dependency. Our study, aiming to 
evaluate whether ID or IDA treatment would reverse this 
kind of physical dependency, showed improvements in hand 
grip and walking speed tests despite the presence of other 
factors causing dependencies in this group of patients.

Recent studies evaluating the effects of anemia on muscle 
function reported that anemia caused losses in muscle mass 

[28]. Our study revealed that iron replacement treatment led 
to improvements in the outcomes of hand grip strength and 
walking speed tests evaluating muscle strength and physical 
performance.

As far as we know, there are no studies in the older pop-
ulation comparing the outcomes of CGA tests before and 
after iron replacement treatment. There are several studies 
evaluating improvements in patients receiving treatment for 
malignancies. A study by Massa et al. evaluated the effects 
of elevation of hemoglobin levels, associated with recombi-
nant EPO treatment in cancer patients receiving chemother-
apy, on the outcomes of CGA and cognitive functions [15].

Prior studies report the negative effects of IDA on geri-
atric assessment tests. The achievement of improvements 
in geriatric test outcomes associated with normalized fer-
ritin levels appears to confirm the negative effects of ane-
mia in comprehensive geriatric tests. In the present study, 
our patients were screened for the levels of vitamin D, folic 
acid and B12 routinely and patients with deficiencies in 
these vitamins were treated. To exclude the effects of these 
vitamins on geriatric tests, the levels of these vitamins at 
baseline and after the replacement treatment were com-
pared. Only a significant increase in the level of vitamin 
D was found. However, increased vitamin D levels were 
not associated with improving the outcomes of the CGA 
except for the Katz ADL and MNA-SF. This result showed 
that Vitamin D supplementation could be related to good 
basic daily activities and nutritional status. However, there 
were no differences in the Katz ADL scores observed with 
iron treatment. The present study indicates that not only 
iron supplementation but also Vitamin D supplementation 
could have a favorable effect on nutritional status. Further 
studies are needed to better understand the impact of these 
supplementations.

There are several studies showing the effect of vita-
min D on cognitive function [29, 30]. In our study, vita-
min D replacement was given not alone but in combina-
tion with the treatment of IDA. Significant improvements 
in MMSE scores were also observed in patients who were 
not taking a vitamin D replacement. Therefore, the achieved 

Table 7  Comparison of walking 
speeds of patients taking 
no vitamin D replacement 
treatment at baseline and at 
6 months

Walking speed-1 walking test values of patients taking no vitamin D at baseline
Walking speed-2 walking test values of patients taking vitamin D at 6th month

Walking speed-2 Total

< 0.8 m/sec  ≥ 0.8 m/sec

Walking speed-1 < 0.8 m/s Count 11 0 11
% within Walking Speed - 1 100.0% 0.0% 100.0%

> 0.8 m/s Count 8 1 9
% within walking speed-2 42.1% 100.0% 45.0%

Total Count 19 1 20
% within walking speed-2 100.0% 100.0% 100.0%
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improvements observed in the test outcomes were associated 
with the treatment of ID-IDA.

There are a number of studies examining vitamin D levels 
and whether they are associated with muscle strength and 
physical performance [31–35]. In our study, the improve-
ment was attributed to only the iron deficiency treatment, 
since the results of hand grip and walking speed tests 
improved in the patient group who did not take replacements 
for vitamin D. In a study by Formiga et al. [36], Vitamin D 
deficiency was associated with a low MNA-SF score, similar 
to our study. This study also found that low levels of vitamin 
D were associated with low functionality in women. Another 
study evaluated the effect of vitamin D replacement on short 
physical performance tests and walking speed in older male 
adults who lived sedentary lives [37]. Similar to the results 
of our study, Vitamin D replacement did not show a posi-
tive effect on the CGA test results. Apparently, further stud-
ies evaluating the association between CGA and vitamin D 
replacement should be conducted. The studies should pro-
vide homogeneity in patient groups in terms of additional 
diseases, current physical condition, gender, and age range.

When we evaluated the causes of IDA in the participating 
geriatric patients, we identified bleeding as the most com-
mon causal factor. Several studies revealed that bleeding is 
the most common cause of IDA [38, 39]. Patients who are 
diagnosed with IDA should be further investigated to screen 
for the possibility of occult bleeding [40, 41]. In our study, 
gastrointestinal system (GIS) screening was performed by 
endoscopy and/or colonoscopy in the study patients who 
accepted further examinations. GIS malignancies were 
detected at a rate of 8.5%. Other reasons for malabsorption 
were encountered as the most common reason.

In conclusion, iron replacement treatment could be 
related to well nutritional and cognitive status and physical 
performance in older adults with ID-IDA. It is required that 
the underlying causes should definitely be investigated and 
treated if possible. However, regardless of the underlying 
reason, iron replacement should definitely be provided with 
appropriate doses and for appropriate periods. The patients 
should be followed-up on a regular basis to evaluate their 
responses and adherence to treatment.
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