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ABSTRACT

Iron-deficiency anemia in older adults is often neglected. It can play an important role in the
occurrence of frailty syndrome. This study aimed to determine the prevalence of iron-deficiency anemia
and its association with frailty syndrome in older adults from Bushehr, south of Iran.

In this study, 3000 people over 60 years of age from the Bushehr Elderly Health
(BEH) cohort study were selected by multi-stage random sampling method. Hemoglobin levels <12 g/
dL for women and <13 g/dL for men were considered as anemia. Frailty syndrome was measured by the
frailty index (unintentional weight loss, walking speed, hand grip strength, excessive fatigue or lack of
energy, physical activity status). Data analysis was performed in STATA software, version 17. P<0.05 was
considered statistically significant.

[[EST® Among participants, 50.51% were women and the rest were men. The prevalence of frailty
syndrome was 18.53%, and 58.2% were pre-frail. The prevalence of anemia in frail people was 13.92%,
while in non-frail people it was 8.11%. Multiple logistic regression results indicated a significant association
between frailty syndrome and the factors of anemia, depression, age, walking speed, and hand grip

: strength (P<0.05).
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Extended Abstract

Introduction

he prevalence of frailty syndrome increases

with age in the community-dwelling older

adults, and has been reported to range from 4

to 59% [7]. Risk factors of frailty syndrome

include increasing age, iron-deficiency ane-
mia, vision loss, history of stroke, and female gender [9,
10]. Iron-deficiency anemia in older adults is often ne-
glected due to its mild manifestations. It can play a role in
the development of frailty syndrome [11, 13]. Therefore,
the present study aimed to investigate the relationship
between iron-deficiency anemia and frailty syndrome in
Iranian older adults.

Methods

This is a cross-sectional study based on the Bushehr
Elderly Health (BEH) Cohort Study. The first phase of
this cohort study was conducted in two stages from Feb-
ruary 2013 to September 2014 (lasted 2.5 years), and the
second phase was conducted from September 2015 to
February 2018. A total of 3,000 people (men and women)
aged >60 were selected using a multistage cluster random
sampling method and based on the inclusion criteria from
a population of approximately 10,000 people (based on
information from the Bushehr Health Center).

The inclusion criteria were: age >60 years, residing
in Bushehr Port for at least one year before the start of
the study and not planning to leave the city for the next
2 years, having sufficient physical and mental ability to
participate in the program, and signing a written informed
consent form. Of the 3297 participants who met the in-
clusion criteria, 3000 participants agreed to participate
(participation rate: 91.0%). Of the 3,000 people who
participated in the first phase, 2,426 remained in the sec-
ond phase of the study (participation rate: 80%) and 574
dropped out due to death, immigration, or unwillingness
to continue participation in the study. They were mea-
sured once a year, and a form was given to participants
to report as soon as possible after the occurrence of each
of the specified outcomes. The measurements were done
by questionnaires (A demographic form, the international
physical activity questionnaire, and the mini nutritional
assessment scale), physical examinations, and laboratory
tests, which were done by trained nurses through face-to-
face interviews with the elderly. STATA software, version
17 was used for data analysis.

Results

Among 3000 participants, 1545(51.50%) were women
and 1455(48.5%) were men. In terms of marital status,
2248 were married (74.93%) and the rest were single,
widow/widower or divorced. Their mean hemoglobin
level was 14.49+1.73 g/dL, which is within the normal
range according to the criteria defined by the World
Health Organization. The participants were in two groups
of with and without frailty syndrome. The mean age of
older adults with frailty syndrome was 73.83+7.76 years.
The mean hemoglobin level in the patient group was
14.18+1.76 g/dL, while in non-frail individuals it was
14.56+1.72 g/dL, and this difference was statistically
significant (P=0.002). The prevalence of iron-deficiency
anemia was 13.92% in the patient group and 8.11% in
the healthy group, with a significant difference (P=0.002).

The univariate regression results showed that the frailty
syndrome was significantly associated with anemia, de-
pression, age, systolic blood pressure, hemoglobin level,
educational level, feeling of tiredness, income level,
walking speed, psychical activity, and hand grip strength
(P<0.05). According to univariate regression analysis re-
sults, it was found that walking speed was directly related
to the incidence of frailty. For each one unit increase in
walking time over a 4-m distance, the likelihood of de-
veloping frailty increases by 4.08 units. The hand grip
strength and hemoglobin level were inversely related to
the risk of developing frailty. For each one unit increase
in grip strength and hemoglobin level, the likelihood of
developing frailty decreases by 7% and 13%, respective-
ly. Height also had a significant and inverse relationship;
For each one unit increase in height, the risk of frailty de-
creases by 4 times.

According to multiple logistic regression analysis re-
sults, iron-deficiency anemia was directly related to the
incidence of frailty; for each one unit increase in anemia,
the risk of frailty increases by 3.23 units. Moreover, for
each one unit increase in age and walking speed, the like-
lihood of developing frailty syndrome increases by 1.15
and 19.10 units. Moreover, for each one unit increase in
height and hand grip strength, the likelihood of develop-
ing frailty syndrome decreases by 1.16 and 1.24 units
(Table 1).

Conclusion
The iron-deficiency anemia and low hemoglobin level
are significantly associated with frailty syndrome in Ira-

nian older adults. There is also a significant relationship
between frailty syndrome and variables related to physi-
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Table 1. The odds ratios and 95% confidence intervals of study variables

C195%
Components Odds Ratio P
Lower Bound Upper Bound

Anemia 3.23 141 7.39 0.005

Falling 0.74 0.37 1.46 0.39

Depression 0.56 0.29 1.10 0.09
Age 1.15 1.10 1.20 <0.0001
Walking speed (m/s) 19.10 12.41 29.39 <0.0001
Grip strength (kg) 1.16 1.11 1.22 <0.0001
Height (cm) 1.24 1.18 1.31 <0.0001

Systolic blood pressure (mmHg) 1.00 0.98 1.01 0.62

SALMAND

QoL: Quality of life; SQ: Sleep quality.

cal performance, such as hand grip strength and walking
speed. Anemic older people are more inactive and had a
sedentary lifestyle, which affects their physical perfor-
mance and leads to decreased muscle mass and strength.
According to the results of the present study, attention to
the level of primary care, diagnosis and treatment of iron-
deficiency anemia, early screening, and health interven-
tions can be used to prevent, delay, or even reverse frailty
in Iranian older adults.
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5. Relative Handgrip Strength (RHGS)
6. Glomerular Filtration (GFR)
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4. Mini Nutritional Assessment (MNA)
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