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Abstract

Background: Probable Sarcopenia is the age-related decline in muscle strength. It is a pre-sarcopenic state 
that is amenable to lifestyle modification. This study aimed to determine the prevalence of probable 
sarcopenia and the modifiable lifestyle factors associated with it among the elderly retired Nigerian soldiers.
Methodology: The study was a hospital based cross sectional study. Eligible participants were recruited for 
the study using a systematic random sampling method. A total of 327 participants were recruited for the 
study. Data on demographic characteristics and lifestyle risk factors were obtained. Probable sarcopenia was 
diagnosed by low grip strength. Frequency of the risk factors were determined, Chi square test was used to 
test for the association between the risk factors and probable sarcopenia. Multivariable logistic regression 
analysis was used to identify the independent predictive risk factor associated with probable sarcopenia 
among the participants. 
Result: The proportion of the study participants found to have probable sarcopenia was 63.3%.  Lack of 
regular physical exercise was the only lifestyle risk factor that showed significant association with probable 
sarcopenia (P < 0.05). Multivariable logistic regression analysis showed that lack of regular physical exercise 
is an independent predictor of probable sarcopenia among the participants.
Conclusion: There is a high prevalence of probable sarcopenia among elderly retired Nigerian soldiers. 
Routine screening by healthcare providers with hand-held dynamometer is recommended for its early 
identification and adoption of regular physical exercise as a lifestyle after retirement can prevent its 
progression.
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Introduction
Sarcopenia is a significant geriatric giant that causes mobility disorders, increased risk of falls with fractures, 
impaired ability to perform activities of daily living, disabilities, loss of independence and increased risk of 

1death as a result of the progressive loss of muscle strength, mass and function with ageing.  Operationally, 
sarcopenia has been defined by both low muscle mass and strength, but recent evidence suggests that muscle 
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strength alone is a better predictor of these adverse 
2outcomes.  This has led to the concept of probable or 

possible sarcopenia, defined as low muscle strength 
3,4with normal muscle mass.  Identifying individuals in 

this pre-sarcopenic state is crucial for early 
intervention to prevent the progression to full 

5sarcopenia.  Two major international guidelines are 
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used to screen at-risk older adults for probable 
sarcopenia: the European Working Group on 
Sarcopenia in Older People (EWGSOP2, 2018) and 
the Asia Working Group for Sarcopenia (AWGS, 

42019).  Both guidelines recommend measuring hand 
grip strength with a dynamometer but suggest 
different cut-off  values:  The EWGSOP2 
recommended <27kg and <16kg for men and women 
respectively while AWGS recommended <28kg and 

2,4<18kg respectively for men and women.  Given 
population differences, other studies outside Europe 
and Asia have used normative cut-values derived 

6,7from young adults within their populations.  The 
prevalence of probable sarcopenia in Nigeria and 
Africa has not been determined. However, studies in 
other regions have reported varying prevalence rates. 
A European study among community-dwelling older 
Swiss adults found a prevalence of 26.3% in women 

3and 28.0% in men.  In Asia, a study among 
community-dwelling older Korean adults reported 
prevalence rates of 20.1% in men and 29.2% in 

8women.  A recent Peruvian study estimated the 
prevalence of probable sarcopenia to be 22.7% using 

9EWGSOP2 criteria and 27.8% using AWGS criteria.
The progression of sarcopenia in the older adults is 
significantly associated with modifiable lifestyle 
factors such as various aspects of nutrition, physical 

10activity, exercise, alcohol intake, and tobacco use.  
Long-term cigarette smoking has been linked to 

11,12sarcopenia through various mechanisms.  Alcohol 
consumption, particularly heavy drinking, has been 
identified as a risk factor for low muscle mass and 
strength, as demonstrated in a study from Zanan 

13
province, China.  Lack of exercise and low physical 
activity are critical underlying factors in the 

14development and progression of sarcopenia.  Stress 
is another important risk factor in geriatrics which 
affects muscle mass and strength and should be 
managed efficiently through counselling, yoga or 
meditation to prevent further muscle loss and 

15disability.  Given the modifiability of these lifestyle 
factors, early identification and intervention are 
essential in managing the elderly to delay the onset 
and prevent the progression of sarcopenia. Probable 
sarcopenia identifies at-risk elderly individuals who 
would benefit from lifestyle modifications. This study 
aimed to assess the prevalence of probable sarcopenia 
and its association with lifestyle factors among 
elderly retired Nigerian soldiers, a unique and 
previously unstudied population.

Methods
This cross-sectional analytical study was carried out 
at the Retirees Unit of the General Out-Patient Clinic 
of 44 Nigerian Army Reference Hospital Kaduna 
(44NARHK), the sole Military Reference Hospital in 
the North-Western geo-political zone of Nigeria. It 
provides primary, secondary and tertiary care to both 
serving and retired military personnel and their 
families as well as the general public living within and 
outside Kaduna state.
The study population comprised of all the elderly 
retired soldiers aged (60 years and above) both males 
and females who attended the retirees unit between 
November, 2022 and March, 2023. The sample size 
was calculated using the Kish Leslie formula for 

16cross-sectional studies.  A sarcopenia prevalence of 
30.7% from our pilot study in a sister military facility 
was used in this calculation.  

2 2Sample size: n = z  pq/d
Where
n = sample size when population is > 10,000
Z = Z-score was set at 1.96 which corresponds to 95% 
confidence level.
p = Proportion in the target population estimated to 
have particular characteristics (retired elderly soldiers 
with sarcopenia)
q = 1-p
Prevalence rate of 30.7% was used as the proportion 
of retired elderly soldiers with sarcopenia. 
p = 0.307
q = 1.0 – p = 1.0 – 0.307 = 0.693
d = (the degree of accuracy) = 5% = 0.05

2 2Therefore n = (1.96)  (0.307) (0.693)/(0.05)  = 326.8 = 
327 (minimum sample size).                                                      
The study participants included all those who 
consented to the study. Exclusion criteria were 
severely sick, those with deformity, disability or frank 
psychosis. A total number of 327 participants were 
recruited for this study following a systematic 
sampling method. Pre-tested, semi-structured 
interviewer administered questionnaire was used to 
obtain the demographic and lifestyle characteristics 
data from the participants.

Diagnosis of Probable Sarcopenia
The operational definition of probable sarcopenia 
followed the revised consensus criteria of the 
European Working Group on Sarcopenia in Older 

4People (EWGSOP2).  This definition identifies 
probable sarcopenia based on low muscle strength 
alone. Cut-off points were derived as recommended 
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by the consensus criteria from a consenting cohort of 
young serving soldiers aged 20-35 years (15 males 
and 15 females), based on -2 standard deviations (SD) 
from the mean. For this study population, low muscle 
strength was defined as ≤34.49 kg for males and 
≤22.64 kg for females.
Measurement of Muscle Strength- 
The muscle strength of the study 
participants were assessed by their 
hand grip strength as recommended 
by the EWGSOP2. The grip strength 
has been found to correlate 
moderately with strength in other 

4b o d y  c o m p a r t m e n t s .  T h i s  
measurement was performed with a 
digital hand-held dynamometer 
( C a m r y  E l e c t r o n i c  H a n d  
Dynamometer Model: EH 101). The 
participant while seated comfortably 
and arms well rested on the chair 
arms was asked to squeeze the handle 
of the dynamometer with his or her 
dominant hand as strongest as he or 
she could. The reading on the display 
in kilogram was recorded as the grip 
strength. 
Ethical Consideration- Ethical 
clearance for this study was obtained 
from the ethical and research 
c o m m i t t e e  o f  4 4  N A R H K  
(44NARHK/G1/300/20) .  The 
participants gave written consent 
after been duly informed about the 
study. The data handling was done 
with utmost confidentiality. 
Data Analysis- The statistical 
package for social sciences SPSS 
(version 23.0, IBM Corp., Armonk, 
New York) was used for the data 
entry, cleaning and analysis. There 
were no missing data. Descriptive 
statistics was summarised in tables. 
Qualitative variables were expressed 
in proportions or frequency and 
quan t i t a t ive  var iab les  were  
illustrated by means and standard 
deviations. The association between 
categorical variables was tested with 
chi-square test while logistic 
regression analysis was used to 
d e t e r m i n e  t h e  i n d e p e n d e n t  

predictors of probable sarcopenia among the 
identified significant variables. Confidence level was 
set at 95% and P-value of < 0.05 was considered as 
significant.

Table 1: Demographic and Lifestyle Characteristics of the Study Participants

Table 2: Association of Lifestyle Characteristics with Probable Sarcopenia 
among the Study Participants
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Results
The study participants included 327 elderly retired 
soldiers whose age range was (60-103) years. The 
mean age was 73.18 ±7.45 years. They comprised 317 
(96.9%) males and 10 (3.1%) females. The assessed 
lifestyle factors showed that majority 246 (75.2%) 
had no smoking history, 186 (56.9%) were having 
regular exercise, and only 126 (38.5%) had history of 
alcohol ingestion. They all had various methods of 
stress management but majority 223 (68.2%) used 
Resting. None of the participants used illicit 
substances. Majority 235 (71.9%) had cordial 
relationship with their neighbours, only 10 (3.1%) did 
not get along well. Probable sarcopenia was 
diagnosed in 207 (63.3%) of the participants. (Table 
1) The Chi-square test showed that only exercise had a 

2significant association with probable sarcopenia [χ = 
8.063, p= 0.005] (Table 2). Logistic regression 
analysis showed that those with no exercise history 
had an odds ratio (OR) of 1.929 at 95% CI [1.223 – 
3.045] for developing probable sarcopenia (Table 3)

Discussion
This study assessed 327 elderly retired soldiers who 
are community-dwelling with mean age of 
73.18±7.45 years and found a probable sarcopenia 
prevalence of 63.3% among them. This shows that 
this unique elderly Nigerian population have majority 
of them in this pathologic pre-sarcopenic state. While 
data from African studies are scarce, some studies 
have reported even much higher prevalence. Franzon 
et al. reported a prevalence of 73% in very old 

17Swedish men.  Another study in Portugal using 
Ishii`s formula, found prevalence of 73.5% among 

18hospitalized geriatric patients.  A Chinese study with 
similarly aged older adults found a prevalence of 

448.06%.  These studies, like ours, measured grip 
strength with a hand dynamometer. Variability in 
prevalence can be attributed to population differences 
and the mean age of study participants, grouped into 
youngest-old (60-74), middle-old (75-84), and oldest-

19,20old (85 and older).  Some studies found lower 

21prevalence rates: Su et al. in Japan  found 14.5% 
8while Kim et al. in Korea  found 20.1% in men and 

29.2% in women. The high prevalence of probable 
sarcopenia in this study implies that 63.3% of elderly 
retired Nigerian soldiers are at risk. Sarcopenia is 
associated with disabilities, loss of independence, and 
death, highlighting the importance of prevention, 
early diagnosis, and treatment. Among the lifestyle 
factors assessed, only exercise showed a significant 
relationship with probable sarcopenia. In this study, it 
was found that elderly retired soldiers with no history 
of regular exercise had a 93% higher chance of 
developing probable sarcopenia compared to those 
who exercised regularly. This finding aligns with 
other studies. Hämäläinen et al. found that the lowest 
levels of self-reported physical activity were 

22associated with increased probable sarcopenia risk.  
Wu et al. found that moderate to high physical activity 
protected against sarcopenia in Taiwanese older 

23adults.  Another study on physical activity and 
sarcopenia incidence found that moderate-high 
physical activity significantly reduced the likelihood 

24of sarcopenia.  Regular exercise increases the level of 
physical activity which have been found to have an 
anabolic effect especially on ageing muscles as it 
enhances its sensitivity to amino acids involved in 

25muscle protein synthesis.  Increasing the muscle 
protein synthesis not only prevents loss of mass but 
also increases the contractile tissues of the muscle as 
well as its performance. Thus exercise is a 
countermeasure to the ageing effect on muscles; a 
lifestyle elderly retired soldiers must be encouraged to 

26,27pursue with vigour.  This study found contrary to 
expectation that almost half of the participants 
(43.1%) were not engaged in regular physical 
exercise despite its significant health benefits. The 
reasons for this will be a subject for further research. A 
recent systematic review came up with three broad 
themes of factors that influence older people’s 
participation in regular physical exercise which 
include lack of capability, lack of opportunity and lack 

28of motivation.  It is therefore pertinent to recommend 
to Nigerian legion, the need to institute regular 
exercise programme for her members for a healthy 
ageing.
Limitation: This study was limited by its hospital-
based nature, which may not reflect the true 
prevalence of probable sarcopenia among other 
retirees who did not visit the hospital. Additionally, 
the cross-sectional design precluded establishing 
causality between probable sarcopenia and the 

Table 3: Logistic Regression Analysis of Factor 
Significantly Associated with Probable Sarcopenia
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lifestyle risk factors assessed.
Conclusion: Probable sarcopenia is highly prevalent 
among elderly retired Nigerian soldiers, with a 
significant association with lack of regular physical 
exercise. Lack of regular physical exercise was 
identified as an independent predictor. It is 
recommended that structured regular fitness exercises 
for military personnel continue post-retirement for 
healthier aging. 
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