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ABSTRACT
Aims: This study aimed to evaluate the morphological and etiological distribution of anemia in patients aged ≥65 years 
receiving home health care services and to investigate its associations with polypharmacy, comorbidities, and nutritional 
support.
Methods: This single-center, retrospective cross-sectional study included 306 patients followed by the home health care unit 
of a tertiary hospital in 2024. Demographic data, laboratory parameters, comorbidities, nutritional status, and medication use 
were analyzed. Statistical analysis was performed using SPSS v27.0, and p<0.05 was considered statistically significant.
Results: The mean age was 82.6±7.1 years, and 60.8% of participants were female. Normocytic anemia was the most prevalent 
morphological type (78.1%), followed by microcytic (19.6%) and macrocytic (2.3%) anemia. Anemia severity was classified as 
mild (42.8%), moderate (52.9%), or severe (4.2%). The most common etiological profile was mixed-type anemia, particularly 
the combination of iron deficiency anemia (IDA) and anemia of chronic inflammation (ACI) (36.9%). Polypharmacy was 
significantly associated with ACI (p=0.044), while chronic kidney disease was associated with a lower prevalence of isolated 
IDA (p=0.024).
Conclusion: Anemia in elderly patients receiving home health care services is predominantly normocytic and multifactorial. 
Optimal management requires a comprehensive approach that includes assessment of nutritional status, comorbidities, and 
polypharmacy. 
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INTRODUCTION
Anemia is one of the most common hematological problems 
encountered in the elderly population, and its prevalence 
increases markedly with advancing age. While the prevalence 
of anemia in community-dwelling older adults is reported to 
range from 10% to 20%, this rate may rise to 40-50% among 
elderly individuals who are hospitalized, reside in nursing 
homes, or receive home health care services.1 Anemia is 
closely associated with decreased physical performance, 
cognitive impairment, increased risk of falls, higher rates of 
hospitalization, and increased mortality.2 Therefore, early 
recognition and appropriate management of anemia in elderly 
patients constitute one of the fundamental components of 
preventive medicine and a holistic approach to care.

The etiological profile of anemia in older adults is more 
complex and often multifactorial compared to that in younger 
adults. Nutritional deficiencies, chronic inflammatory 
diseases, renal insufficiency, and age-related decline in 
hematopoietic reserve frequently coexist.3 In particular, the 

concomitant presence of anemia of chronic inflammation 
(ACI) and iron deficiency anemia (IDA) complicates clinical 
assessment and leads to diagnostic uncertainty. This complex 
clinical picture indicates that anemia in elderly patients 
cannot be considered a disease with a single underlying cause.

In cases where iron deficiency coexists with vitamin B12 or 
folate deficiency, erythrocyte indices may appear normal, 
potentially creating a false sense of reassurance in clinical 
practice.4 Therefore, especially in elderly individuals receiving 
home health care services, a detailed etiological evaluation 
is required when low hemoglobin levels are detected, even if 
the mean corpuscular volume (MCV) is within the normal 
range. In addition, polypharmacy is potentially linked to the 
pathogenesis of anemia through possible mechanisms such as 
impaired nutrient absorption, increased risk of gastrointestinal 
bleeding, or exacerbation of inflammatory processes.5-8

For these reasons, a comprehensive evaluation of the 
morphological and etiological characteristics of anemia in 
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the elderly population receiving home health care services 
is of clinical importance. This study aims to identify the 
etiological subtypes of anemia in individuals aged 65 
years and older followed within the scope of home health 
care services, and to investigate the associations between 
medication use, polypharmacy, chronic disease burden, and 
nutritional status and the severity and distribution of anemia.

While several studies have investigated anemia in the general 
geriatric population, research specifically targeting patients 
receiving structured home health care services has largely 
remained descriptive, focusing primarily on basic prevalence 
rates. The literature lacks comprehensive analyses that detail 
the etiological subtypes and their direct associations with 
anemia severity, polypharmacy, specific nutritional support 
methods, and individualized chronic disease burdens in this 
unique cohort. By addressing these gaps, this study aims 
to move beyond simple descriptive statistics and provide 
actionable clinical insights for optimizing patient-centered 
anemia management in home healthcare settings.

METHODS
This study was conducted with the approval of the Scientific 
Researches Ethics Committee of the İzmir Bozyaka Training 
and Research Hospital (Date: 31.07.2024, Decision No: 
2024/40). All procedures were performed in accordance with 
the ethical rules and the principles of the Declaration of 
Helsinki. 

This single-center, retrospective, cross-sectional study was 
conducted at the home health care services unit of a tertiary 
hospital. A total of 306 patients aged 65 years and older who 
were enrolled in the home health care unit during 2024 and 
were diagnosed with anemia according to the World Health 
Organization (WHO) criteria based on laboratory findings 
(hemoglobin <13 g/dl in men and <12 g/dl in women) were 
included in the study. Data were collected retrospectively 
from the Hospital Information Management System, and 
patients’ demographic characteristics, laboratory parameters, 
comorbidities, nutritional status, and medications in use 
were recorded.

Anemia was morphologically classified according to MCV as 
microcytic (<80 fL), normocytic (80-100 fL), or macrocytic 
(>100 fL). Polypharmacy was defined as the regular use of 
five or more different medications per day.5 This specific 
threshold was chosen as it is the most widely established 
standard in geriatric literature, marking the critical point at 
which the risk of adverse clinical outcomes and drug-disease 
interactions significantly increases.

In the classification of anemia etiology, biochemical criteria 
were evaluated together with clinical conditions. In patients 
without chronic disease, serum ferritin <15 ng/ml or ferritin 
levels between 15-100 ng/ml accompanied by transferrin 
saturation (TSAT) <20% were considered indicative of IDA; 
in patients with chronic disease, ferritin <50 ng/ml or ferritin 
levels between 50-299 ng/ml with TSAT <20% were classified 
as IDA.9 To minimize the confounding effect of inflammation 
on ferritin levels, TSAT was utilized as a mandatory co-
marker. Anemia was attributed to iron deficiency (absolute or 
functional) only if TSAT was <20%, regardless of the absolute 
ferritin value, ensuring that simple hyperferritinemia was not 
misclassified.

Vitamin B12 levels <200 pg/ml and/or folate levels <3 ng/ml 
were accepted as suggestive of megaloblastic anemia (vitamin 
B12/folate deficiency).10,11 Anemia developing in patients with 
renal failure, malignancy, infection, or inflammatory disease 
was defined as ACI.12 Cases that could not be explained by 
any diagnostic evaluation were classified as unexplained 
anemia. 

Mixed-type anemia was defined as the simultaneous presence 
of biochemical markers indicating more than one etiological 
mechanism in the same individual. Specifically, the most 
frequent combination was IDA overlapping with ACI. This 
was diagnosed when patients presented with low serum iron 
levels and low TSAT (<20%), alongside indicators of chronic 
inflammation such as elevated or normal ferritin levels (>100 
ng/ml or >300 ng/ml depending on comorbidities) and a 
history of documented chronic inflammatory or infectious 
diseases.

Anemia severity was classified according to the hemoglobin 
thresholds defined by the WHO: mild anemia was defined as 
hemoglobin levels of 12.0-10.9 g/dl in female and 13.0-11.0 
g/dl in male; moderate anemia as 8.0-10.9 g/dl; and severe 
anemia as <8.0 g/dl.13,14

The inclusion criteria were being 65 years of age or older and 
having a diagnosis of anemia based on WHO thresholds 
(Hb <13 g/dl in male and <12 g/dl in female). Patients were 
excluded from the study if they: 1) were under 65 years of age; 
2) did not meet the WHO anemia criteria; 3) had missing 
laboratory tests essential for etiological evaluation; or 4) had 
incomplete medical records that prevented data acquisition 
during the retrospective file review process.

Statistical Analysis
Data were analyzed using SPSS v27.0 software. Categorical 
variables were compared using the Chi-square test, while 
continuous variables were analyzed using the Independent 
Samples t-test or the Mann–Whitney U test, depending 
on the normality of data distribution. A p value <0.05 was 
considered statistically significant. Due to the high prevalence 
of multimorbidity (99%) and the inherent overlap between 
the number of chronic diseases and polypharmacy in this 
frail elderly population, associations were primarily evaluated 
using univariate analyses. A multivariable model was not 
constructed to avoid potential multicollinearity issues.

RESULTS
The mean age of the 306 patients included in the study 
was 82.6±7.1 years (range: 65-97), and 60.8% were female. 
The patients had multiple comorbidities, with at least one 
chronic disease present in 99% of the cohort. The most 
common comorbid conditions were hypertension (75.8%), 
cardiovascular diseases (48.4%), and diabetes mellitus 
(41.2%), while chronic kidney disease (CKD) was identified in 
31.7% of the patients. Regarding nutritional status, a total of 
22.6% of the patients required additional nutritional support, 
including 19.0% who received oral nutritional supplements 
(ONS) and 3.6% who were fed via percutaneous endoscopic 
gastrostomy (PEG). Polypharmacy was present in the 
majority of patients (Table 1).

Hematological evaluation revealed that anemia morphology 
was normocytic in 78.1% of cases, microcytic in 19.6%, and 
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macrocytic in 2.3%. Regarding anemia severity, 42.8% of 
patients had mild anemia, 52.9% had moderate anemia, and 
4.2% had severe anemia (Table 2).

A statistically significant association was found between the 
presence of polypharmacy and anemia etiology. In particular, 

the prevalence of ACI was higher among patients with 
polypharmacy compared to those without polypharmacy 
(71.1% vs. 59.6%, respectively; p=0.044), indicating a 
significant relationship between polypharmacy and ACI.

In patients diagnosed with CKD, the prevalence of isolated 
IDA was significantly lower than in those without CKD 
(11.2% vs. 21.6%; p=0.024). The anemia observed in patients 
with CKD was more frequently related to chronic disease–
associated or mixed etiologies rather than isolated iron 
deficiency.

As shown in Table 3, the prevalence of mixed-type anemia 
was significantly lower among individuals receiving oral 
nutritional supplementation (ONS) (39.7%) compared to 
those not receiving ONS (55.6%) (p=0.028). Similarly, while 
the rate of mixed-type anemia was 55.7% in individuals 
who maintained oral feeding without nutritional 
supplementation, this rate decreased to 42.3% in patients 
receiving enteral nutritional support via ONS or PEG, 
and this difference was found to be statistically significant 
(p=0.046). These findings suggest that adequate nutritional 
support may be associated with a lower prevalence of mixed-
type anemia and that the multifactorial nature of anemia in 
home health care patients is closely related to nutritional 
status (Table 3).

Table 1. Descriptive characteristics of the patients

Variable Mean±SD Median (Q1–Q3) Min-max

Age (years) 82.55±7.06 83.5 (78.0-88.0) 65-97

Number of 
chronic diseases 3.22±1.39 3.0 (2.0-4.0) 0-9

Subgroup n %

Sex Female 186 60.8

Male 120 39.2

Chronic disease Present 303 99.0

Absent 3 1.0

Comorbidities Hypertension 232 75.8

Diabetes mellitus 126 41.2

Cardiovascular 
disease 148 48.4

Neurological disease 122 39.9

Chronic pulmonary 
disease 44 14.4

Malignancy 36 11.8

Chronic kidney 
disease (CKD) 97 31.7

Endocrine disease 69 22.5

Other 
comorbidities* 49 16.0

Enteral feeding (PEG-fed) 11 3.6

Oral feeding with ONS 58 19

Oral feeding (no supplementation) 235 76.8

Polypharmacy 197 64.4

Anticoagulant use 86 28.1

Antiplatelet use 135 44.1

ACE inhibitor or ARB use 107 35

Other antihypertensive drug use 216 70.6

Proton pump inhibitor (PPI) use 163 53.3

H2 receptor blocker use 20 6.5

Metformin use 40 13.1

Total 306 100.0
SD: Standard deviation, Min: Minimum, Max: Maximum, PEG: Percutaneous endoscopic gastrostomy, 
ONS: Oral nutritional supplement, ACE: Angiotensin-converting enzyme, ARB: Angiotensin receptor 
blocker *Benign prostatic hyperplasia, rheumatologic, and orthopedic diseases.

Table 2. Distribution of anemia types according to MCV and hemoglobin 
levels

Morphological type Number Percentage (%)

Microcytic (<80) 60 19.6

Normocytic (81-100) 239 78.1

Macrocytic (>100) 7 2.3

Severity level Number Percentage (%)

Mild anemia (>11 g/dl) 131 42.8

Moderate anemia (8-10.99 g/dl) 162 52.9

Severe anemia (<8 g/dl) 13 4.2

Total 306 100.0
MCV: Mean corpuscular volume

Table 3. Association between the presence of mixed-type anemia and 
clinical and pharmacological variables (n=306)

Group No mixed-type 
anemia n (%)

Mixed-type anemia 
present n (%) p

Female 87 (46.8) 99 (53.2) 0.79

Male 58 (48.3) 62 (51.7) 

Not PEG-fed 140 (47.5) 155 (52.5) 0.896

PEG-fed 5 (45.5) 6 (54.5)

No ONS 110 (44.4) 138 (55.6) 0.028*

ONS present 35 (60.3) 23 (39.7)

Fed via PEG or ONS 41 (57.7) 30 (42.3) 0.046*

Orally fed 
(without ONS) 104 (44.3) 131 (55.7)

No polypharmacy 59 (54.1) 50 (45.9) 0.079

Polypharmacy present 86 (43.7) 111 (56.3)

No anticoagulant use 105 (47.7) 115 (52.3) 0.848

Anticoagulant use 40 (46.5) 46 (53.5)

No antiplatelet use 78 (45.6) 93 (54.4) 0.485

Antiplatelet use 67 (49.6) 68 (50.4)

No ACEi/ARB use 90 (45.2) 109 (54.8) 0.302

ACEi/ARB use 55 (51.4) 52 (48.6)

No other 
antihypertensive use 44 (48.9) 46 (51.1) 0.734

Other antihypertensive 
use 101 (46.8) 115 (53.2)

No PPI use 69 (48.3) 74 (51.7) 0.776

PPI use 76 (46.6) 87 (53.4)

No H2R blocker use 139 (48.6) 147 (51.4) 0.107

H2R blocker use 6 (30.0) 14 (70.0)

No metformin use 121 (45.5) 145 (54.5) 0.087

Metformin use 24 (60.0) 16 (40.0)
Fisher Exact Chi-square test. PEG: Percutaneous endoscopic gastrostomy, ONS: Oral nutritional 
supplement, PPI: Proton pump inhibitor, ACEi/ARB: Angiotensin-converting enzyme inhibitor/
angiotensin receptor blocker, H2R blocker: Histamine-2 receptor blocker
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DISCUSSION
In elderly individuals receiving home health care services, 
the majority of anemia cases in our study were of moderate 
severity. We consider the identification of a predominantly 
multifactorial etiology as the primary contribution of our 
study; specifically, a substantial proportion of cases (36.9%) 
exhibited the coexistence of IDA and ACI. When contrasted 
with existing literature on general community-dwelling 
older adults our findings demonstrate a significant paradigm 
shift. This finding indicates that complex anemia patterns 
involving multiple mechanisms acting simultaneously are the 
standard clinical presentation, rather than the exception, in 
this population. In addition, anemia was normocytic in 78% of 
cases. In what may be described as a “normocytic anemia trap,” 
a normal MCV may create the misleading impression that no 
underlying deficiency is present. Indeed, when iron deficiency 
(microcytosis) coexists with vitamin B12/folate deficiency or 
reticulocytosis (macrocytosis) in elderly patients, erythrocyte 
indices may remain within normal limits. Therefore, when 
anemia is detected in elderly patients receiving home health 
care services, iron studies and vitamin B12 levels should 
be evaluated even if the MCV is normal. In our cohort, a 
considerable proportion of normocytic anemias appeared to be 
related to underlying mixed etiologies that masked each other.

In our study, a statistically significant association was 
identified between polypharmacy and ACI. Polypharmacy is 
a well-recognized geriatric syndrome and is highly prevalent 
among older adults.5 Medications may contribute to anemia 
through various mechanisms. In the context of age-related 
low-grade inflammation, also referred to as “inflammaging,” 
increased cytokine levels (e.g., interleukin-6) stimulate 
hepcidin production, leading to iron sequestration within 
macrophages and the development of ACI.3 In this regard, 
the concomitant use of multiple medications may indirectly 
affect hepcidin levels and iron metabolism, thereby adversely 
influencing anemia pathogenesis. The study by Kulkarni et 
al.15 highlighted that medications such as metformin may 
modulate inflammatory responses in older adults through 
both metabolic and non-metabolic pathways. Consistent with 
these observations, our findings suggest that polypharmacy 
may shift anemia etiology toward chronic inflammation by 
increasing systemic inflammatory burden or reflecting an 
underlying inflammatory state. It is important to emphasize 
that the statistically significant relationship identified 
between polypharmacy and ACI (p=0.044) is an association 
and does not imply a direct causal effect. In clinical practice, 
polypharmacy is frequently a proxy for multimorbidity; 
therefore, the observed correlation likely reflects the 
cumulative impact of various chronic inflammatory 
conditions rather than the medications themselves. Our 
analysis serves to highlight this clinical link as a marker of 
complexity in home-care patients. 

It should be noted that our analysis utilized the standard 
threshold of ≥5 medications to define polypharmacy. 
Employing a stricter alternative definition, such as excessive 
polypharmacy (≥10 medications), might have isolated a 
subgroup with extreme multimorbidity, potentially yielding 
an even stronger statistical association with ACI. However, 
assessing the standard threshold allowed us to capture the 
broader impact of medication burden on anemia pathogenesis 
without compromising the statistical power of the cohort.

Therefore, careful review and, when appropriate, 
simplification of medication regimens should be considered 
an integral component of anemia management in elderly 
patients.

In patients with CKD, the etiology of anemia was found to 
differ markedly compared to those without CKD. While 
isolated IDA was rarely observed in the presence of CKD 
(only 11.2%), mixed-type anemia or combinations involving 
ACI became predominant in these patients. This finding is 
consistent with the multifaceted pathophysiology of anemia 
in CKD. In patients with CKD, serum ferritin levels may 
appear normal or elevated due to the inflammatory acute-
phase response, thereby masking true depletion of iron 
stores.3 Therefore, when anemia is detected in a patient with 
CKD, the possibility of functional iron deficiency should be 
considered even in the absence of low ferritin levels. In our 
study, the low prevalence of isolated iron deficiency in patients 
with CKD may reflect a state of functional iron deficiency 
in which iron utilization is restricted by inflammation and 
impaired renal function.

When comparing our findings with the existing literature, it 
becomes apparent that the home health care population has 
certain distinctive characteristics. Studies conducted in the 
general elderly population have typically reported IDA as 
the most common etiology. For example, in a cross-sectional 
study by Yıldız and Sarıçam16 involving elderly patients 
attending an internal medicine outpatient clinic, the causes 
of anemia were reported as IDA in 45.6%, ACI in 15.5%, 
mixed anemia in 4.8%, and unexplained anemia in 27.2% 
of cases. Similarly, a study by Emiroğlu et al.17 conducted 
among patients receiving home health care services reported 
prevalences of 43% for IDA, 16.2% for ACI, only 1.1% for the 
IDA+ACI combination, and 37.4% for unexplained anemia. 
In contrast, the prevalence of mixed-type anemia in our 
study was substantially higher, reaching 36.9%, compared 
with previous reports. This discrepancy may be attributed 
to the fact that anemia etiologies have often been classified 
as mutually exclusive categories in the literature, without 
adequately defining or acknowledging combinations of 
etiological factors. In clinical practice, the coexistence of 
IDA and ACI is frequently encountered; however, because 
such combinations were not considered as a separate category 
in earlier studies, they may have been underreported. In 
contrast, our study systematically evaluated all potential 
mechanisms in each case, classified mixed-type anemia in 
detail, and demonstrated that more than half of the patients 
exhibited multifactorial mechanisms contributing to anemia.

Another noteworthy finding of our study is that the 
prevalence of unexplained anemia (2.9%) was considerably 
lower than the average rates reported in the literature. In 
previous studies, the prevalence of unexplained anemia in 
the elderly population has generally been reported to range 
between 15% and 30%.4,18 Owing to the retrospective design 
of our study, advanced diagnostic evaluations could not 
be performed in some cases; therefore, the true prevalence 
of unexplained anemia may have been underestimated. In 
routine clinical practice, the inability to perform advanced 
investigations such as serum hepcidin measurement, 
erythropoietin level assessment, or bone marrow biopsy 
may have led to the classification of some cases with unclear 
etiology under the “mixed-type” category. In other words, 
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in certain cases where the underlying cause could not be 
definitively identified, mild or nonspecific findings may have 
been attributed to multiple contributing factors, resulting in 
their classification as multifactorial anemia. This may have 
artificially lowered the observed rate of unexplained anemia 
while relatively increasing the prevalence of mixed-type 
anemia.

In elderly patients registered in home health care services, 
anemia most often presents as a multifactorial syndrome 
rather than a condition attributable to a single cause. This 
study emphasizes that anemia management in such a 
population cannot be limited to iron or vitamin replacement 
alone. When primary care physicians identify anemia in frail 
elderly patients receiving home health care services, they 
should review not only nutritional status and underlying 
chronic diseases but also the patient’s medication list. 
Considering the inflammatory burden and adverse effects 
associated with polypharmacy, deprescribing of unnecessary 
or potentially harmful medications should be incorporated 
into the management plan. Even in cases suggestive of iron 
deficiency, accompanying chronic diseases or medication 
use may contribute to anemia, underscoring the need for a 
comprehensive approach.

Limitations 
Our study has several limitations. First, its retrospective 
cross-sectional and single-center design prevents the 
establishment of temporal or definitive cause-and-effect 
relationships, such as between polypharmacy and the onset 
of anemia, and limits the generalizability of the results to 
broader populations. Second, the retrospective nature of the 
study precluded a systematic evaluation of specific markers 
for rare anemia etiologies; for instance, hemolytic markers 
and peripheral blood smears were not routinely available. 
Furthermore, the retrospective reliance on routine clinical 
records meant that several relevant variables, specifically 
inflammatory markers (e.g., C-reactive protein), nutritional 
indicators (e.g., serum albumin), and standardized geriatric 
assessment parameters (e.g., functional status, were not 
systematically available for the entire cohort, limiting a 
more multidimensional interpretation. Finally, our statistical 
approach was limited to univariate analyses. A multivariate 
regression analysis to adjust for confounding factors, such 
as age, sex, and the precise chronic disease burden, was not 
performed due to the high collinearity between variables like 
polypharmacy and the absolute number of comorbidities in 
this highly frail cohort. Therefore, the observed links should 
be interpreted with caution as clinical associations rather 
than independent causal relationships.

CONCLUSION
Anemia is a common, multifactorial health problem among 
elderly patients receiving home health care services. The 
primary contribution of this study is the identification of 
mixed-type anemia as the predominant etiological profile, 
a finding that contrasts with existing general population 
literature which typically emphasizes isolated nutritional 
deficiencies or isolated chronic disease anemia. In this frail 
cohort, the vast majority of cases exhibited normocytic 
morphology, and the concurrent presence of multiple 
etiological factors indicates that single-etiology diagnostic 

approaches are insufficient. Furthermore, polypharmacy was 
found to be significantly associated with ACI, serving as a 
clinical proxy for multimorbidity. These findings highlight 
that the evaluation of anemia in home health care patients 
should not be limited to hemogram parameters alone; rather, 
nutritional status, underlying chronic disease burden, and 
medication regimens must be addressed in a comprehensive, 
patient-centered manner.
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