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Abstract

Aim
This study aimed to elucidate the prevalence of anemia in Indonesian elderly population aged ≥60 years
old and to analyze its association with handgrip strength in the elderly.

Method
This was a cross-sectional study using data from Indonesian Family Life Survey-5 (IFLS-5). All
participants aged ≥60 years old were included in this study. Exclusion criteria were: (1) respondents who
refused to take health measurements (hemoglobin level, handgrip strength, weight, stature, and waist
circumference); (2) respondents with incomplete or missing data; (3) respondents with history of stroke;
and (4) respondents with history of pain, swelling, in�ammation, injury, and surgery on one or both hands
within the last 6 months. The dependent variable for this study was handgrip strength. The independent
variables were hemoglobin level, gender, age, body mass index (BMI), waist circumference, smoking
history, comorbidities, and current use of drug therapies. Statistical analyses included correlation,
bivariable, and multivariable analyses.

Result
A total of 3192 individuals were selected for analysis. Overall, 38.8% of participants aged ≥60 years had
anemia based on de�nition of anemia by WHO. There was a positive correlation between hemoglobin
level and handgrip strength in Indonesian elderly population (r: 0.349; p value: 0.000). Multivariable
analysis showed that anemia was signi�cantly associated with weak handgrip strength (OR: 1.557; 95%
CI: 1.314-1.846; p value: 0.000). This association was stronger for males and elderly aged ≥80 years old.

Conclusion
Based on the results, anemia was associated with weak handgrip strength in Indonesian elderly
population and it is more pronounced in males and elderly aged ≥80 years old.

Introduction
Indonesia as the fourth most populous country is experiencing an increase in life expectancy.1,2 While
this is a well-received improvement for Indonesia, there are several concerning consequences that may
impact the country negatively if not promptly solved. One of the these is the growth of Indonesian elderly
population.3 By the year 2050, it is predicted that the Indonesian aging population will be around 25%
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(around 74 million) of the total Indonesian population.4 Thus, Indonesia must be ready to tackle common
medical issues related to elderly population such as anemia and frailty.5,6 

A systematic review conducted by Gaskell et al. showed that weighted mean anemia prevalence was 17%
(3–50%) in the elderly.5 Anemia is universally recognized as an important risk factor for numerous
adverse clinical outcomes in the elderly such as mortality, cardiovascular disease, dementia, and
cognitive impairment.7–10 Another clinical signi�cance of anemia is its association with reduction of
handgrip strength and other functional outcomes.11–16 It is speculated that anemia causes diminished
muscular oxygenation and reduction of muscle strength through impairment of oxygen delivery.12,17 The
decline of exercise tolerance in anemia may then further reduce muscle mass through disuse.18

Nevertheless, many of these studies were conducted on Caucasian populations, which have been shown
to have different body composition from those of Asian population.19,20 For examples, Asian population
has smaller body size, higher adiposity proportion, different socioeconomic backgrounds, and palm
length.19–22 These differences were shown to impact many medical outcomes.21,23 Furthermore, there is
a relative paucity of data regarding anemia prevalence in Asian countries, especially Southeast Asia.

Hence, we aimed to elucidate the prevalence of anemia in the Indonesian elderly population and to
analyze its association with handgrip strength in the elderly. To the best of our knowledge, there is
currently no study that assess anemia prevalence of Indonesian elderly population in multiple provinces
and analyze its association with handgrip muscle strength. We are con�dent that this study will
contribute to epidemiological policy-making in Asia and contribute to the relatively scarce literatures on
geriatric medicine in Asia.

Research Questions

There are several research questions explored in this study: 

1. What is the prevalence of anemia in Indonesian participants aged ≥60 years old? 

2. Are there any differences in the prevalence of anemia based on sex and age?

3. Do participants with anemia have weaker handgrip strength?

4. What are the factors associated with weak handgrip strength?

Method
Setting

The Indonesian Family Life Survey (IFLS) is longitudinal large-scale survey based on samples of
households living in 13 provinces from three different islands in Indonesia which represented 83% of
Indonesian population.24 There are 4 provinces from Sumatra Island (North Sumatra, West Sumatra,
South Sumatra, and Lampung) and 5 provinces from Java Island (DKI Jakarta, West Java, Central Java,
DI Yogyakarta, East Java). Furthermore, the provinces also included Bali, West Nusa Tenggara, South
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Kalimantan, and South Sulawesi. The other 14 provinces were excluded due to cost-effectiveness
reasons. IFLS is currently the only multipurpose population-based survey with large sample size in
Indonesia that measured health outcomes. 

In IFLS, a multistage strati�ed sampling design was used, where initially, the sampling was strati�ed on
provinces.24 Subsequently, the sampling was conducted randomly within the provinces.

According to IFLS documentation, currently, there are a total of �ve waves of IFLS conducted, as
follows24:

The �rst wave (IFLS1) in 1993;

The second wave (IFLS2) in 1997; 

The third wave (IFLS3) in 2000;

The fourth wave (IFLS4) in late 2007 and early 2008;

The �fth wave (IFLS5) in late 2014 and early 2015.

Statement of Ethics

The procedures of IFLS surveys were reviewed and approved by institutional review boards (IRBs) in both
United States and Indonesia.24 In United States, the IRBs responsible for ethical review of IFLS was
Research and Development (RAND) corporation, a nonpro�t think tank. Meanwhile, in Indonesia, the IFLS-
5 study was approved by IRBs at Universitas Gadjah Mada (UGM). 

The protocol approval number given by RAND’s Human Subjects Protection Committee (RAND’s IRB) for
IFLS-5 was s0064-06-01-CR01.

Funding

The funding for IFLS5 was provided by several institutions.24 Those institutions are:

1. National Institute on Aging (NIA), grant 2R01 AG026676-05

2. National Institute for Child Health and Human Development (NICHD), grant 2R01 HD050764-05A1

3. Department of Foreign Affairs and Trade (DFAT), Government of Australia 

4. Grants from the World Bank, Indonesia, and GRM International

Data Availability

The datasets supporting the conclusions of this article are available from RAND
website: https://www.rand.org/well-being/social-and-behavioral-policy/data/FLS/IFLS.html.

Study Design

https://www.rand.org/well-being/social-and-behavioral-policy/data/FLS/IFLS.html


Page 5/25

This study was a multicenter, non-interventional, cross-sectional study using data from IFLS5 that was
conducted in late 2014 and early 2015 at 13 provinces in Indonesia. Despite IFLS consisted of �ve waves,
only the most recent wave, the �fth IFLS (IFLS5) was used for this study.

The dependent variable for this study was handgrip strength. The independent variables were
hemoglobin level, gender, age, body mass index (BMI), waist circumference, smoking history,
comorbidities, and current use of drug therapies. 

The inclusion criteria used in this study was respondents aged ≥60 years old as in Indonesia, the elderly
is de�ned by age 60 years and above.25 Exclusion criteria were: (1) respondents who refused to take
health measurements (hemoglobin level, handgrip strength, weight, stature, and waist circumference); (2)
respondents with incomplete or missing data; (3) respondents with history of stroke; and (4) respondents
with a history of pain, swelling, in�ammation, injury, and surgery on one or both hands within the last 6
months. 

Variable Classi�cations and Measurements

Hemoglobin Level

Hemoglobin test was performed using capillary blood drawn from a �nger prick. The measurement was
performed using a Hemocue handheld meter (model Hb201+) together with its respective HB201
microcuvettes. The �nger sticks lancets manufactured by Hospital and Home Care were used. Meanwhile,
the dried blood spot cards used were Whatman® 903 Protein Saver Cards containing �ve half-inch circles
with each circle capable of holding 75 to 80 μL of sample.26

Based on WHO standard, male and female participants with Hb less than 13 g/dL and 12 g/dL,
respectively, were de�ned as anemic.27

Handgrip Strength

Handgrip strength on each hand was measured twice using a Baseline Smedley Spring type
dynamometer. The dynamometer was calibrated daily. 

Trained personals instructed the study participants to hold and squeeze the handle of the dynamometer
as �rmly as they could. The measurement begins with the dominant hand and continues with alternating
hand, with a resting period in between measurements. 

The value for handgrip strength used for this study was the average of both left and right hands, each
measured twice. Subjects were classi�ed as weak if the handgrip strength <28 kg for men and <18 kg for
women based on classi�cation from Asian Working Group for Sarcopenia (AWGS) 2019.19 

Confounders
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Confounders included in this study were age, sex, BMI, waist circumference, history of smoking,
comorbidities, history of taking anemia medicine, history of taking hypertension medicine, history of
taking diabetes medicine, and history of taking cholesterol medicine. 

The stature of subjects was recorded to the nearest millimeter using a Seca plastic height board (model
213). Meanwhile, weights of subjects were measured using Camry model EB1003 scale to the nearest
tenth of a kilogram. Subsequently, body mass index (BMI) was calculated as weight in kg divided by
stature in meter square. The BMI was classi�ed based on Western Paci�c Region of World Health
Organization criteria which are: (1) <18.5 kg/m2 as underweight; (2) 18.5 to 22.9 kg/m2 as normal weight;
(3) 23.0 to 24.9 kg/m2 as overweight; and (4) ≥25 kg/m2 as obese.28

Waist circumference was based on cut-offs of ≥80 cm for women and ≥90 cm for men. 

The comorbidities were heart disease, diabetes, hypercholesterolemia, hypertension, kidney disease, and
tuberculosis. Comorbidities were assessed using the question “Have a doctor/paramedic/nurse/midwife
ever told you had…. (Comorbidities mention above)”. 

This study also investigated whether the participant had been taking drug therapies for anemia,
hypertension, diabetes, and hypercholesterolemia. Participants were categorized into yes and no groups
based on whether they take the medicine or not.  

Statistical Analysis

All statistical analyses were performed using SPSS Statistical software version 21.0 (IBM Corp, Armonk,
NY, USA) with statistical signi�cance de�ned as p < 0.05.

In this study, categorical variables reported as percentages were used for characteristics of our study
population. Prevalence of anemia and weak handgrip strength were calculated as percentages. Sex-
speci�c and age-speci�c anemia prevalence were also calculated. Differences in prevalence of anemia
between participants aged ≥80 years old with those aged <80 years old were assessed using   Chi-square
(χ2) test.

Correlation analysis was conducted using Pearson’s correlation test for data with normal distribution. If
the data has non-parametric distribution, Spearman correlation was used instead. Normality of data was
assessed using Kolmogorov–Smirnov test and Shapiro-Wilk test.

Logistic regression was conducted for bivariable and multivariable analysis of risk factors associated
with weak handgrip strength. Subsequently, Hosmer and Lemeshow test was used to determine
goodness of �t for the multivariable model. Multicollinearity test was also conducted with
multicollinearity de�ned as variable in�ation factor (VIF) >5. The multivariable analysis in this study
employed a backward elimination model-building process. 
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Subgroup analysis was then conducted to explore the association between anemia and weak handgrip
strength based on gender and age (60-69 years, 70-79 years, and ≥ 80 years) 

Result
Eligible Participants

In total, 52587 unique individuals were obtained after combining from multiple datasets of IFLS5. Of
these, 3742 participants aged ≥60 years old were selected. Subsequently, 86 individuals without
hemoglobin measurement and 172 individuals with a history of pain, swelling, in�ammation, injury, and
surgery on one or both hands within the last 6 months were excluded. Another 174 individuals were
excluded due to missing data in handgrip, waist circumference, and weight or stature measurements.
Additionally, 111 individuals with stroke were excluded. Finally, 7 individuals that did not know whether
they have comorbidities were excluded. Hence, a total of 3192 individuals were selected for analysis
(Figure 1).

Characteristics of the Study Participants

Characteristics of participants are summarized in Table 1.

Table 1. Characteristics of the study participants.
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    All Gender (n:

3192)

Males (n:

1518)

Females (n:

1674)

Variables Category n (%) n (%) n (%)

Anemia Yes

No

1238 (38.8)

1954 (61.2)

593 (39.1)

925 (60.9)

645 (38.5)

1029 (61.5)

Handgrip strength Weak strength

Normal

strength

2192 (68.7)

1000 (31.3)

1035 (68.2)

483 (31.8)

1157 (69.1)

517 (30.9)

Age  ≥ 80 years

70-79 years

60-69 years

279 (8.7)

954 (29.9)

1959 (61.4)

141 (9.3)

443 (29.2)

934 (61.5)

138 (8.2)

511 (30.5)

1025 (61.2)

BMI Obese

Overweight

Underweight

Normal

732 (22.9)

478 (15)

638 (20)

1344 (42.1)

232 (15.3)

212 (14)

333 (21.9)

741 (48.8)

500 (29.9)

266 (15.9)

305 (18.2)

603 (36)

Waist circumference  High

Normal

1340 (42)

1852 (58)

294 (19.4)

1224 (80.6)

1046 (62.5)

628 (37.5)

Smoking history Yes

No

1432 (44.9)

1760 (55.1)

1213 (79.9)

305 (20.1)

219 (13.1)

1455 (86.9)

Heart disease Yes

No

133 (4.2)

3059 (95.8)

61 (4)

1457 (96)

72 (4.3)

1602 (95.7)

Hypertension Yes

No

911 (28.5)

2281 (71.5)

350 (23.1)

1168 (76.9)

561 (33.5)

1113 (66.5)

Hypercholesterolemia Yes

No

196 (6.1)

2996 (93.9)

76 (5)

1442 (95)

120 (7.2)

1554 (92.8)

Diabetes Yes

No

173 (5.4)

3019 (94.6)

88 (5.8)

1430 (94.2)

85 (5.1)

1589 (94.9)

Kidney Disease Yes

No

48 (1.5)

3144 (98.5)

29 (1.9)

1489 (98.1)

19 (1.1)

1655 (98.9)

Tuberculosis Yes

No

46 (1.4)

3146 (98.6)

31 (2)

1487 (98)

15 (0.9)

1659 (99.1)
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Taking anemia medicine Yes

No

50 (1.6)

3142 (98.4)

22 (1.4)

1496 (98.6)

28 (1.7)

1646 (98.3)

Taking hypertension

medicine

Yes

No

270 (8.5)

2922 (91.5)

106 (7)

1412 (93)

164 (9.8)

1510 (90.2)

Taking Diabetes Medicine Yes

No

91 (2.9)

3101 (97.1)

46 (3)

1472 (97)

45 (2.7)

1629 (97.3)

Taking cholesterol medicine Yes

No

61 (1.9)

3131 (98.1)

19 (1.3)

1499 (98.7)

42 (2.5)

1632 (97.5)

Prevalence of Anemia

The prevalence of anemia can be seen in Table 2. Overall, 38.8% of participants aged ≥60 years had
anemia based on the de�nition of anemia by WHO.27 When adjusted by age, the prevalence of anemia is
lowest on age 60-64 (28.8%), but it slowly increases with age, resulting in participants aged ≥80 years old
having the highest prevalence of anemia (56.3%). The differences in anemia prevalence between
participants aged ≥80 years old and participants aged <80 years old were signi�cant statistically (Table
1. Supplementary).

Table 2. Prevalence of Anemia Based on Age and Gender

Gender Age

All Age 

(n: 3192)

60-64 

(n: 1216)

65-69 

(n: 743)

70-74 

(n: 636)

75-79 

(n: 318)

≥80 

(n: 279)

All Gender  38,80% 31,50% 37,70% 41,50% 48,40% 56,30%

Male only 39,10% 28,80% 39,40% 42,30% 52,00% 59,60%

Female only 38,50% 33.9% 36,10% 40,80% 45,20% 52,90%

Prevalence of Weak Handgrip

The prevalence of weak handgrip can be seen on Table 3. Using handgrip criteria from Asian Working
Group for Sarcopenia (AWGS), a total of 68.7% participants had weak handgrip.19 The prevalence of
weak handgrip also increased with age.

Table 3. Prevalence of Weak Handgrip Strength Based on Age and Gender
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Gender Age

All Age 

(n: 3192)

60-64 

(n: 1216)

65-69 

(n: 743)

70-74 

(n: 636)

75-79 

(n: 318)

≥80 

(n: 279)

All Gender 68,70% 52,80% 67,20% 81.60% 87,70% 90,70%

Male only 68.20% 51.5% 65.6% 81.9% 90% 91.5%

Female only 69.10% 54% 68.6% 81.3% 85.7% 89.9%

Correlation Between Hemoglobin Level, Age, BMI, and Waist Circumference with Handgrip Strength

The variables of hemoglobin, age, BMI, and waist circumference were analysed for normality test using
Kolmogrov-Smirnov test and Shapiro-Wilk test, which showed non-normal data distribution for all these
variables (Table 2. Supplementary). Thus, spearman correlation was used for the correlation test. Based
on correlations tests, hemoglobin was positively correlated with handgrip strength. Results of correlation
tests can be seen on Table 4, Figure 2, and Figure 3.

Table 4. Correlation Test Results

Variables All patient (n: 3192) Male only (n: 1518) Female only (n: 1674) Age 60-79 only (n:

2913)

Age ≥80 only (n:

279)

Correlation

Coefficient

P

value

Correlation

Coefficient

P

value

Correlation

Coefficient

P

value

Correlation

Coefficient

P

value

Correlation

Coefficient

P

value

Hemoglobin level-

handgrip strength

0.349 0.000 0.246 0.000 0.131 0.000 0.349 0.000 0.224 0.000

Age-handgrip strength -0.319 0.000 -0.425 0.000 -0.383 0.000 -0.271 0.000 -0.104 0.084

BMI-handgrip strength 0.094 0.000 0.289 0.000 0.251 0.000 0.061 0.001 0.063 0.296

Waist circumference-

handgrip strength

0.048 0.000 0.238 0.000 0.178 0.000 0.026 0.168 0.045 0.452

Bivariable Analysis and Multivariable Analysis

Bivariable and multivariable analysis are shown in Table 5. Hosmer and Lemeshow test to assess quality
of the multivariable analysis models showed a p value of 0.424 (χ2: 8.098 and degree of freedom: 8).
 Therefore, there is no statistically signi�cant difference between observed handgrip strength status and
expected handgrip status from the multivariable model, indicating well-calibrated model. Multicollinearity
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test of the variables used for multivariable analysis showed no presence of multicollinearity. The
multicollinearity test and complete regression parameters of the multivariable analysis can be seen on
Table 3 Supplementary and Table 4 Supplementary. 

We conducted subgroup analysis based on age (Table 6). Based on the analysis, the odds ratios for weak
handgrip strength were highest in participants aged ≥ 80 years. Additionally, participants with male
gender had higher odds ratios for weak handgrip strength

Table 5. Bivariable and Multivariable Analysis (n: 3192)
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Variable Category Bivariable Analysis Multivariable Analysis

Odds

ratio

95% CI p

value

Adjusted Odds

ratio

95% CI p

value

Anemia Yes

No

1.904

Reference

1.621-

2.236

0.000 1.557

Reference

1.314-

1.846

0.000

Age  ≥ 80 years

70-79 years

60-69

years

6.976

3.667

Reference

4.613-

10.549

3.022-

4.451

0.000

0.000

5.234

3.152

Reference

3.438-

7.969

2.584-

3.843

0.000

0.000

Sex Male

Female

0.958

Reference

0.824-

1.112

0.570 -

Reference

- -

BMI Obese

Overweight

Low

Normal 

0.547

0.750

2.134

Reference

0.454-

0.660

0.602-

0.934

1.681-

2.710

0.000

0.000

0.000

0.696

0.861

1.827

Reference

0.570-

0.850

0.684-

1.085

1.424-

2.345

0.000

0.204

0.000

Waist circumference  High

Normal

0.579

Reference

0.497-

0.673

0.000 -

Reference

- -

Smoking history Yes

No

1.052

Reference

0.905-

1.223

0.508 -

Reference

- -

Hypertension Yes

No

1.185

Reference

1.001-

1.402

0.048 1.340

Reference

1.116-

1.609

0.002

Hypercholesterolemia Yes

No

0.562

Reference

0.419-

0.752

0.000 0.764

Reference

0.557-

1.046

0.093

Heart Disease Yes

No

1.063

Reference

0.728-

1.552

0.750 -

Reference

- -

Diabetes Yes

No

0.786

Reference

0.571-

1.081

0.139 -

Reference

- -

Kidney Disease Yes

No

0.692

Reference

0.386-

1.241

0.217 -

Reference

- -
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Tuberculosis Yes

No

1.653

Reference

0.817-

3.344

0.162 -

Reference

- -

Take medicine for Anemia Yes

No

0.488

Reference

0.279-

0.855

0.012 0.539

Reference

0.294-

0.989

0.046

Take medicine for hypertension Yes

No

0.888

Reference

0.682-

1.157

0.379 -

Reference

- -

Take medicine for diabetes Yes

No

0.759

Reference

0.493-

1.168

0.209 -

Reference

- -

Take medicine for

hypercholesterolemia

Yes

No

0.749

Reference

0.444-

1.265

0.280 -

Reference

- -

 

Table 6. Subgroup Analysis for Association Between Anemia and Weak Handgrip Strength

Based on Age and Gender

Variable Category Odds ratio for Weak Handgrip Strength Lower 95% CI Upper 95% CI P value

Age* 60-69 1.569 1.286 1.914 0.000

70-79 1.395 0.975 1.995 0.068

 ≥ 80 2.662 1.143 6.203 0.023

Gender^ Male 1.826 1.418 2.352 0.000

Female 1.336 1.059 1.684 0.014

*Adjusted for sex, BMI, smoking history, waist circumference, diabetes, heart disease, hypercholesterolemia, hypertension, kidney disease, tuberculosis, take

medicine for anemia, take medicine for hypertension, take medicine for diabetes, take medicine for hypercholesterolemia. 

^ Adjusted for age, BMI, smoking history, waist circumference, diabetes, heart disease, hypercholesterolemia, hypertension, kidney disease, tuberculosis, take

medicine for anemia, take medicine for hypertension, take medicine for diabetes, take medicine for hypercholesterolemia.

Discussion
Prevalence of Anemia in Indonesian Elderly

Anemia is often perceived as a benign condition due to aging process. Recently, this paradigm is
challenged by studies showing that even mild anemia is a risk factor for adverse clinical outcomes in the
elderly.7–10 
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This current study is the �rst Indonesian study with large sample that assesses the prevalence of anemia
in the elderly. We observed that 38.8% of participants aged ≥60 years had anemia based on the de�nition
of anemia by WHO (less than 12g/dL in women and less than 13 g/d in men). This is similar to the study
by Hidayat et al. using 118 elderly participants living in nursing home.29 According to a systematic review
by Gaskell et al. which used 45 studies, the mean prevalence of anemia in older adults was 17% (3-50%).5

Therefore, our results con�rm that anemia is common in Indonesian elderly population and is within the
range of the systematic review by Gaskell et al.5 Furthermore, the anemia prevalence is similar to the
prevalence of Malaysia, a neighbouring country that has similar ethnicities, with anemia prevalence of
35.3%.30 Other studies on north-eastern Thailand, Philippines, and India showed anemia prevalence of
48%, 21.6%, and 68.7% respectively in the elderly.31–33 However, Indonesia and all of these countries are
in contrast with Singapore and Taiwan that had a lower anemia prevalence of 15.2% and 18.8%
respectively.34,35 The difference in prevalence between countries may be caused by heterogeneity in living
conditions, elderly healthcare, health problems, and socioeconomic factors. 

The age-associated increase of anemia in our study appears to be more pronounced in males than
females. By the age of ≥65 years old, male have higher prevalence of anemia than females in our study.
This observation is similar with data from Third National Health and Nutrition Examination Survey
(NHANES III) from USA.36 Other studies also observe this phenomenon.5,37–40 The difference is that in the
data by NHANES III, anemia became more common in males starting from age 75 while the anemia in our
study started to become more common from age 65 years old. 

We believe that the prevalence of anemia in Indonesian elderly may be indirectly caused by economic
status and poverty since a signi�cant number of Indonesians are living below poverty line. Poverty may
impact the ability to access necessary animal-based food which contain iron to maintain hemoglobin.
Data from NHANES III shown that around one third of anemic elderly had de�ciencies in iron, folate, and
cobalamin.36,41 Additionally, a study speci�c for Indonesian elderly in East Java found that anemia in
elderly is related to lower consumption of folic acid and higher consumption of coffee and tea due to the
role of tannins as iron absorption inhibitor.42 Other possible causes of anemia in the elderly include
chronic kidney disease (CKD), chronic in�ammation, and myelodysplastic syndrome.41 Unfortunately, the
datasets we obtained for this study did not have kidney function, marker of in�ammations, and bone
marrow examinations which made analyses of these causes impossible. Furthermore, there are currently
no published studies in Indonesia on elderly Indonesian population that analyze the role of CKD, chronic
in�ammation, and myelodysplastic syndrome in anemia.

Prevalence of Weak Handgrip in Indonesian Elderly

Using criteria from AWGS 2019 that was based from 8 Asian cohorts aged ≥65 years, we observed that a
total of 68.7% participants in our study had weak handgrip.19,43 A study by Franks et al. using samples of
individuals aged ≥ 50 years from six low- and middle-income countries showed weak handgrip
prevalence of 47.4%.44 Meanwhile, a study by Gi et al. in Korea showed a weak handgrip prevalence of
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12.5%.45 However, it should be noted that these studies differ in weak handgrip strength de�nitions,
economic income, and racial population. 

A recent study conducted in our institution using 164 elderly patients showed a weak handgrip prevalence
of 67.1%.46 However, despite a similar prevalence of weak handgrip with this study, it may not be
comparable since the study used Jamar hydraulic dynamometer.46 Here, we used Smedley spring type
dynamometer for handgrip measurement which is the commonest used device in Asia for measuring
handgrip strength.47 The second commonest used device is Jamar hydraulic dynamometer.47 According
to AWGS 2019, the handgrip measurement from Jamar hydraulic dynamometer may be higher when
compared with Smedley spring type dynamometer.19 Thus, using different dynamometer may impact the
prevalence of weak handgrip strength in a study, however, there is currently no available speci�c cutoffs
made for these dynamometers.19

Factors Associated with Weak Handgrip Strength

Anemia causes a reduction in oxygen carrying capacity of the blood to organs, including to muscle
tissue.12,17 This impairment of oxygen delivery can result in decreased aerobic capacity, decreased
physical strength, sarcopenia, and further reduce the already declined physiologic reserve in the
elderly.12,13,17,48 Additionally, both muscle strength and muscle mass appeared to be lower in anemic
elderly.12,14,49 However, it is believed that there are still unknown pathophysiological processes of anemia
in the elderly. Further studies to elucidate the complete mechanisms of how anemia affects the elderly
should be conducted. 

The correlation tests in this study showed a positive correlation between hemoglobin level and handgrip
strength in Indonesian elderly population which is consistent with other studies.12,15,16,45,50,51 Studies on
elderly population of >90 years old also demonstrated association between anemia with handgrip
strength.52,53 Similarly, we also observed that the association of anemia with weak handgrip was more
pronounced in the oldest old group and in male group. Other studies have also shown the role of anemia
in other medical outcomes such as cognitive declines and mortality.10,18,54,55 Thus, anemia is clinically
important in elderly due to poor medical outcomes associated with it. Further supporting this is the data
showing that even low hemoglobin level in normal range cause higher risk of frailty.56

Based on this, it may be considered that the oldest old group should be screened for anemia and given
prompt treatment. We observe that participants taking medicine had low odds ratios for weak handgrip,
however, the 95% CI was very wide and further information of the type of anemia medicine and the dose
were unavailable. Further studies to analyze how difference anemia medicine and dosages affect the
elderly should be conducted. 

Another important �nding in this study is that the association of anemia with weak handgrip was more
pronounced in the oldest old group and in male group. Nevertheless, despite these signi�cant �ndings, it
is very di�cult to directly declare that anemia is a causal risk factor for weak handgrip due to
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observational nature of this study and the possibility of anemia being a marker for other medical
conditions. For examples, anemia is closely related to chronic in�ammation which is observed in
sarcopenia, hence, may indicate a bidirectional relationship between anemia and sarcopenia.57–59 

Our study also found that hypertension, BMI, and age were risk factors for weak handgrip strength. The
role of hypertension in handgrip strength and sarcopenia is currently unclear in some studies.60,61 
However, a recent systematic review and meta-analysis in 2020 conducted by Bai et al. showed that there
was no association between hypertension and handgrip strength, albeit with very high heterogeniety.62

The high heterogeneity may be caused by studies from different countries and lack of strati�cation from
sex and age.62 Excessive BMI in this study was protective against weak handgrip strength, but caution
should be given when interpreting this as some elderly may have high BMI but loss of muscle, termed
sarcopenic obesity.63

Study Limitations

Despite bridging the scienti�c gap of anemia and handgrip strength in the Indonesian elderly, the current
study has several limitations. First, this study is a cross-sectional study which is unable to elucidate
causal relationship between the variables and weak handgrip. Secondly, this study did not analyze the
impact of dietary factors among the subjects on anemia. The type of anemia also could not be identi�ed
because of the insu�cient laboratory and lack of nutritional status data. Finally, while the handgrip
criteria from AWGS 2019 used normative handgrip data from Asian countries, we believe that using
normative handgrip data speci�c for the Indonesian elderly population which is currently unavailable
should be more appropriate. 

Recommendations for Indonesia

1. We recommend future studies that analyse dietary intake of Indonesian elderly population to be
conducted

2. We recommend studies that assess the prevalence of anemia in elderly based on etiologies to be
conducted

3. We recommend a study to develop normative handgrip data for Indonesian population to be
conducted

4. We recommend both short-term and long-term policies to be made by the Indonesian government to
support health of elderly population

Conclusion
The prevalence of anemia in the Indonesian elderly population was 38.8%. Prevalence of anemia was
affected by age and sex. Furthermore, anemia was signi�cantly associated with weak handgrip strength
in Indonesian elderly population. This association was stronger for males and elderly aged ≥80 years
old.
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Figure 1

Flowchart of Participants Selection
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Figure 2

Correlation Between Hemoglobin Level and Handgrip strength in all patient.
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Figure 3

Correlation Between Hemoglobin level and Handgrip Strength strati�ed by Gender and Age. (A) Males
only; (B) Females only; (C) Age 60-80 Only; (D) ≥80 Years Only
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