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A B S T R A C T   

Aims: In this study, the aim was to determine the prevalence of geriatric syndromes such as frailty, sarcopenia 
risk and malnutrition in older adults and to investigate the relationship between food insecurity, and frailty, risk 
of sarcopenia and malnutrition. 
Methods: The study was cross-sectional. It was conducted between February 2022 and June 2022 with 707 older 
adults. The data were collected through the face-to-face interview method with a questionnaire including the 
Descriptive Information Form, Household Food Insecurity Access Scale (HFIAS), Frail Scale, Sarcopenia Risk 
Screening Scale (SARC-F) and Mini Nutritional Assessment-Short Form (MNA-SF). Numbers, percentages, mean, 
standard deviation, Pearson chi-square test and binary logistic regression analysis were used in data analysis. 
Results: In the present sample, 30% of the participants experienced some degree of food insecurity. The preva-
lence of frailty, sarcopenia risk, and malnutrition in the participants was 15.3%, 19.5%, and 1.3%, respectively. 
We determined that food insecurity was not associated with pre-frailty/frailty and sarcopenia risk. After 
adjusment for potential counfounders moderate and severe food insecurity was associated with higher odds of 
malnutrition risk and malnutrition (AOR: 2.06, 95% CI: 1.21–3.51, p:0.007). 
Conclusion: While food insecurity is not associated with pre-frailty/frailty and sarcopenia risk, moderate and 
severe food insecurity is a modifiable risk factor for malnutrition risk and malnutrition. Thus, economic and 
social policies to eliminate food insecurity should be implemented, and efforts to prevent food insecurity should 
be planned through inter-sectoral cooperation.   

1. Introduction 

Geriatric syndromes, which had adverse effects on quality of life, 
disability and mortality in older adults is accepted as a non-disease 
clinical condition that manifests itself in many signs and symptoms 
such as cognitive disorders, sleep disorders, delirium, polypharmacy, 
urinary incontinence, depression, falls, frailty, sarcopenia, and malnu-
trition (Cesari et al., 2017; Sanford et al., 2020; Essomba et al., 2020; 
Bulut et al., 2018). Of these syndromes, frailty is defined as an inade-
quate response to acute stressors due to decreased organ reserve and 
functions, while sarcopenia is expressed as decreased muscle function/ 
strength due to loss of lean body mass (Bulut et al., 2018). Frailty, the 
incidence of which increases with age, is closely associated with sarco-
penia, and these two syndromes negatively affect individuals' activities 
of daily living and quality of life, and increase duration and number of 

hospitalizations, morbidity-mortality rate, and fall and fracture risk 
(Bulut et al., 2017; Dokuzlar et al., 2017). In health institutions, sarco-
penia risk can be determined with the Sarcopenia Risk Screening Scale 
(SARC-F). This questionnaire is based on the individual's perception of 
his or her limitations in strength, walking ability, experience of getting 
up from a chair, climbing stairs, and falling. On the other hand, the 
European Working Group on Sarcopenia in Older People (EWGSOP) 
considers that the SARC-F is a cheaper, easier and faster method than are 
methods such as Dual-energy X-ray absorptiometry (DXA), Bioelectrical 
Impedance Analysis (BIA), and grip strength measurement. The EWG-
SOP also recommends that the SARC-F should be used for screening the 
risk of sarcopenia in clinical practices (Cruz-Jentoft et al., 2019). One of 
the risk factors for frailty and sarcopenia is malnutrition (Cruz-Jentoft 
et al., 2017), which is closely associated with increased morbidity and 
mortality rates in people with acute or chronic diseases (Volkert et al., 
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2019). 
Geriatric syndromes have a heterogeneous etiology and they are 

affected by clinical, psychological, social and environmental factors 
(Cesari et al., 2017). Food insecurity, one of these factors, is defined as 
“individuals' inability to obtain the energy and nutrients they need to 
sustain their lives and have difficulty in obtaining adequate food in so-
cially acceptable ways” (Thomas et al., 2019). Among the age groups in 
which the rate of food insecurity is high, older adults take the lead (Zarei 
et al., 2021), and the prevalence of food insecurity is gradually 
increasing in them. According to a limited number of studies conducted 
in Turkey, the prevalence of food insecurity varies between 22 % and 69 
% (Simsek et al., 2013; Eştürk, 2015; Büyüksoy Bulucu, 2021). 

As is stated in the literature, individuals with food insecurity mostly 
prefer cheaper foods with high carbohydrate and fat content and low 
micronutrient content (Naja et al., 2020). In addition, in studies, it is 
reported that low-protein/high-carbohydrate diets cause obesity and 
lean body mass loss, which paves the way for sarcopenia and increase 
frailty (Pérez-Zepeda et al., 2016), and that in individuals with food 
insecurity, low quality diet-related malnutrition is associated with an 
increased risk of sarcopenia (Smith et al., 2021). Although in the in-
ternational literature, there are studies in which food insecurity is 
indicated as a risk factor for geriatric syndromes such as frailty, sarco-
penia, and malnutrition (Pérez-Zepeda et al., 2016; Frith and Loprinzi, 
2018; Tucher et al., 2021; Smith et al., 2021), the number of studies 
conducted on the relationship between food insecurity and geriatric 
syndromes in Turkey is limited (Simsek et al., 2013). 

In the present study, we aimed to determine the prevalence of geri-
atric syndromes such as frailty, sarcopenia and malnutrition in older 
adults who presented to primary health care centers and to investigate 
the relationship between food insecurity and variables such as frailty, 
risk of sarcopenia and malnutrition. It was hypothesized that older 
adults with mild, moderate, or severe food insecurity were at a higher 
risk of frailty, sarcopenia, and malnutrition than were those with food 
security. 

2. Methods 

2.1. Study type and sample 

This cross-sectional study was conducted in Bandirma, a district of 
Balıkesir, a province located on the coast of the Marmara Sea in the 
northwestern part of Turkey. The study was conducted in five Family 
Health Centers (FHCs) randomly selected from the FHCs located in the 
eastern, western, central, northern and southern regions of Bandirma 
district center, representing each region. The minimum sample size to be 
included in the study was calculated as 652 people in the G*Power 
3.1.9.7 program (power: 95 %, α = 0.05, d = 0.02 effect size) (Faul et al., 
2007; Faul et al., 2009). The number of individuals aged 65 and over 
who presented to the five FHCs between February 2022 and June 2022 
was 1431. Of them, those who presented to the FHC due to emergencies 
(n = 91), who did not have the cognitive competence to answer the 
study questions (n = 16), who had hearing impairment and speech 
impairment preventing them from answering the study questions (n =
51), who were cachectic due to diseases such as cancer and chronic 
kidney disease (n = 19), who were not able to meet their nutritional 
needs orally and/or who had difficulty in chewing and/or swallowing 
(n = 1), and who had a physical health problem that would prevent the 
measurement of Body Mass Index (BMI) or calf circumference (n = 4) 
were excluded from the study. The data obtained from 707 of the 
remaining 1249 older adults, who spoke Turkish and volunteered to 
participate in the study were evaluated. 

2.2. Study variables 

2.2.1. Dependent and independent variables 
Geriatric syndromes such as frailty, sarcopenia risk and malnutrition 

were the dependent variables of the study. Household food insecurity 
was the independent variable of the study. 

2.2.2. Covariates 
Age, sex, marital status, education level, perceived economic status, 

presence of social security, perceived health level, presence of a chronic 
disease, physical activity status, presence of a physical disability, daily 
water consumption, smoking, alcohol consumption and use of dietary 
supplements use were covariates. 

2.3. Data collection tools 

The data were collected with a questionnaire including the 
Descriptive information form, HFIAS, Frail Scale, SARC-F and MNA-SF. 

2.3.1. Descriptive Information Form 
The form prepared by the researchers based on the literature in-

cludes items questioning the participants' sociodemographic character-
istics and health characteristics such as smoking status, alcohol 
consumption status and physical activity status (at least 150 min a week, 
brisk walking, low-paced jogging, dancing, moderate exercise etc.) 
(Simsek et al., 2013; Pérez-Zepeda et al., 2016; Smith et al., 2021; 
TUBER, 2015). 

2.3.2. Household Food Insecurity Access Scale (HFIAS) 
The HFIAS developed by Coates et al. (2007) measures the degree of 

food insecurity in the households over the past four weeks (Coates et al., 
2007). The HFIAS which has 1 dimension and 18 questions was adapted 
to Turkish by Bor (2018). Of the 18 questions, some are occurrence 
questions and some are frequency-of-occurrence questions. The mini-
mum and maximum possible scores that can be obtained from the scale 
are 0 and 27 respectively. The increase in the score indicates an increase 
in the severity of food insecurity experienced by the household (Coates 
et al., 2007; Bor, 2018). In the present study, food insecurity was cate-
gorized as food secure, mildly food insecure, moderate food insecure and 
severe food insecure according to the cut-off points specified in the study 
conducted by Coates et al. (2007). However, in the analysis phase, it was 
categorized as food secure, mildly food insecure, moderate and severe 
food insecure (Coates et al., 2007). 

2.3.3. Frail Scale 
The 5-item scale developed by Morley et al. (2012) and adapted into 

Turkish by Hymabaccus Muradi in 2017 questions fatigue level, resis-
tance, ambulation, weight loss and other existing diseases in an indi-
vidual. A score of “0” or “1” can be obtained from each item, and the 
person is evaluated based on the sum of the scores obtained from the 
overall scale. If the score obtained from the scale is 0 points, the person 
is considered as non-frail, if it is 1–2 points, the person is considered as 
pre-frail, and if it is higher than 2, the person is considered as frail 
(Morley et al., 2012; Hymabaccus Muradi, 2017). In the present study, 
frailty was evaluated in two categories as non-frail and pre-frailty/ 
frailty. 

2.3.4. Sarcopenia Risk Screening Scale (SARC-F) 
The SARC-F developed by Malmstrom and Morley (2013) to assess 

the risk of sarcopenia quickly and easily was adapted into Turkish by 
Cansın Kış and Karaca (2021). SARC-F is an acronym of five domains 
included in the questionnaire: 1) Strength, 2) Assistance in walking, 3) 
Rise from a chair, 4) Climb stairs, and 5) Falls. Responses given to the 
items are rated on a 3-point Likert type scale ranging from 0 to 2 (0 = I 
can never do it, 1 = I can do it a little, 2 = I can hardly or cannot do it). 
The lowest and highest possible scores that can be obtained from the 
scale are 0 and 10 respectively. A score of ≥4 indicates that the person is 
at risk of sarcopenia (Malmstrom and Morley, 2013; Cansın Kış and 
Karaca, 2021). 
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2.3.5. Mini Nutritional Assessment-Short Form (MNA-SF) 
The MNA-SF developed by Rubenstein et al. (2001) consists of six 

questions. It is administered to outpatients, especially older adults, in 
outpatient settings (Rubenstein et al., 2001). In the MNA-SF, scoring is 
performed by determining whether the patient has experienced changes 
in appetite during the last 3 months, whether the patient has lost weight 
in the last 3 months, whether the patient is mobile, whether the patient 
has experienced psychological distress or acute illness in the last 3 
months, whether the patient has neuropsychological problems, and by 
calculating the patient's Body Mass Index (BMI). If the older adult's BMI 
cannot be calculated, his or her calf circumference is measured instead 
of BMI. While a score ranging between 12 and 14 indicates “normal 
nutritional status”, a score ranging between 8 and 11 indicates “at risk of 
malnutrition” and a score ranging between 0 and 7 points indicates 
“malnutrition” (Kaiser et al., 2009). The validity study of MNA-SF in 
screening older adults for nutritional risk in Turkey was conducted in 
2015 (Sarikaya et al., 2015). In the present study, malnutrition was 
evaluated in two categories: (1) normal nutritional status and (2) 
malnutrition risk/malnutrition. 

2.4. Data collection 

The older adults who agreed to participate in the study and who were 
included in the study according to the inclusion and exclusion criteria 
were informed about the purpose and scope of the study were asked to 
sign the informed consent form. Then, they were administered a ques-
tionnaire including the Descriptive information form, HFIAS, Frail Scale, 
SARC-F, and MNA-SF by the researchers through face-to-face interviews. 
In order to assess malnutrition using the MNA-SF within the scope of the 
study, the participants' BMI was calculated by measuring their body 
weight and height in accordance with the instructions stated in the form. 
If a participant's body weight and height were measured, then his or her 
calf circumference was measured. In order to calculate the participants' 
BMI, first their body weight was measured by the researchers who were 
specialized in the field of nutrition and dietetics, using a portable SECA 
brand digital scale with 100-g precision. During the weighing, the par-
ticipants wore light clothes and took off their shoes. Then their height 
was measured in centimeters (cm) with a portable height-measuring rod 
with a capacity of 14–200 cm and 1 mm intervals, while the individual 
was in an upright position as his or her head was level with the Frankfurt 
plane (an imaginary line in which ear canal and orbital lower border are 
aligned) (Pekcan, 2012). Finally, BMI was calculated by dividing body 
weight (in kilograms) by the square of height (in meters). In older adults 
whose BMI could not be calculated, the calf circumference was 
measured with a non-flexible measuring tape, with one millimeter pre-
cision, while the person was sitting or lying down. The measuring tape 
was placed around the region of the calf of the left or right leg where the 
plane perpendicular to the long axis of the calf had the maximum 
circumference (Rolland et al., 2003). 

2.5. Data analysis 

The study data were analyzed using the Statistical Package for the 
Social Sciences (SPSS) 23.0. In the analysis of the data, numbers, per-
centages, arithmetic mean and standard deviation were used. Pearson 
chi-square test was used to find out whether there was a difference be-
tween the participants' pre-frailty/frailty, sarcopenia risk, and malnu-
trition risk/malnutrition prevalence in terms of their sociodemographic 
and health characteristics. Whether household food insecurity was a risk 
factor in terms of pre-frailty/frailty, sarcopenia risk and malnutrition 
risk/malnutrition was investigated by binary and multivariate logistic 
regression analysis (enter method). In all the models created, household 
food insecurity was the independent variable (Food secure = 0, mildly 
food secure = 1, moderate/severe food insecurity = 2), frailty (Non- 
frailty = 0, pre-frailty/Frailty = 1) whereas sarcopenia risk (Normal = 0, 
sarcopenia risk = 1) and malnutrition (Normal nutritional status = 0, 

malnutrition risk/malnutrition = 1) were dependent variables. In 
addition to the aforementioned dependent and independent variables, 
age (65–69 = 0, 70–74 = 1, ≥75 = 2), sex (Men = 0, Women = 1), 
marital status (Married = 0, Single = 1), education level (Senior high 
school and above = 0, Junior high school and below = 1), perceived 
economic status (Good = 0, Medium = 1, Bad = 2), presence of social 
security (Yes = 0, no = 1), perceived health level (Good = 0, Medium =
1, Poor = 2), presence of a chronic disease (No = 0, yes = 1), physical 
activity status (Yes = 0, no = 1), presence of a physical disability (No =
0, Yes = 1), smoking status (Non-smoker = 0, current smoker = 1), 
alcohol consumption status (No = 0, yes = 1) and dietary supplement 
use (Yes = 0, no = 1) were included in Model 2, Model 3, and Model 4 as 
covariates. 

2.6. Ethical approval 

The study was conducted in accordance with the ethical principles of 
the Declaration of Helsinki. Before it was conducted, ethical approval 
was obtained from the Bandirma Onyedi Eylul University Health Sci-
ences Non-Interventional Research Ethics Committee (decision date and 
number: January 07, 2022/2021–81). 

3. Results 

The mean age of the participants was 70.98 ± 5.10 years. Of them, 
47.5 % were in the age group of 65–69 years, 54.0 % were women, 72.1 
% were married, 63.1 % had primary school or below education, 63.1 % 
perceived their economic situation as moderate, 11.4 % did not have 
social security, 45.1 % perceived their health level as moderate, 13.3 % 
did not have a chronic disease, 58.4 % did moderate physical activity for 
at least 150 min a week, 77.5 % did not have a physical disability, 60.0 
% consumed <8 glasses of water a day, 13.9 % smoked at least one 
cigarette a day, 7.5 % drank alcohol, 19.7 % had 2 meals a day and 30.4 
% took dietary supplements. The most commonly consumed dietary 
supplements by older adults who stated that they consumed dietary 
supplements were vitamin B12 (44.2 %), vitamin D (16.3 %), and iron 
(8.4 %) (Table 1). 

The mean score the participants obtained from the HFIAS was 1.26 
± 2.63 (min = 0, max = 21). According to the scores they obtained from 
the scale, 14.2 % experienced food insecurity moderately, and 0.9 % 
experienced food insecurity severely. According to the scores they ob-
tained from the Frail Scale, SARC-F and MNA-SF, the prevalence of 
frailty was 15.3 %, the risk of sarcopenia was 19.5 %, and the prevalence 
of malnutrition was 1.3 % (Table 2). The prevalence of frailty, sarco-
penia risk, and malnutrition according to household food insecurity 
status is presented in Fig. 1. 

In Table 3, the results of the univariate analysis for frailty, sarcopenia 
risk and malnutrition status were given. Accordingly, the risk of 
malnutrition and the prevalence of malnutrition were statistically 
significantly higher in those whose food insecurity was moderate or 
severe. In the participants who were ≥ 75 years old, were women, were 
single, had a junior high school education and below, perceived their 
economic status and health level as bad, had chronic diseases, did not do 
moderate physical activity for at least 150 min a week, had physical 
disabilities, were not smokers, did not drink alcohol, the frequency of 
pre-frailty and frailty was statistically significantly higher. In the par-
ticipants who were ≥ 75 years old, were women, were single, had a 
junior high school education level and below, perceived their economic 
status and health level as bad, did not have social security, had chronic 
diseases, did not do moderate physical activity for at least 150 min a 
week, were physically disabled and were non-smokers, the risk of sar-
copenia was statistically significantly higher. In the participants who 
were ≥ 75 years old, who were women, who were single, who had a 
junior high school education or below, those who perceived their eco-
nomic status and health level as bad, had chronic diseases, did not do 
moderate physical activity for at least 150 min a week and were 
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physically disabled, malnutrition risk and the frequency of malnutrition 
were statistically significantly higher (p < 0.05, Table 3). 

In Table 4, the relationship between household food insecurity and 
geriatric syndromes according to binary logistic regression analysis was 
given. We determined that food insecurity was not associated with pre- 
frailty/frailty and sarcopenia risk. Moderate and severe food insecurity 
was associated with higher odds of malnutrition risk and malnutrition 
(UOR 1.95, 95 % CI:1.24–3.07, p:0.003) in the univariate logistic re-
gressions. After adjustment for age and sex, moderate and severe food 
insecurity was associated with higher odds of malnutrition risk and 
malnutrition (AOR: 2.02, 95 % CI:1.33–3.36, p:0.001). After adjustment 
for multiple potential confounders including age, sex, marital status, 
education level, perceived economic status, perceived health level, 
chronic illness, physical activity, physical disability and dietary sup-
plement use, moderate and severe food insecurity was associated with 
higher odds of malnutrition risk and malnutrition (AOR: 2.06, 95 % 
CI:1.21–3.51, p:0.007). 

4. Discussion 

In the present study aimed at determining the prevalence of frailty, 

Table 1 
Sociodemographic and health characteristics (n = 707).  

Characteristics Number 
(n) 

percentage 
(%) 

Age (Mean ± SD:70.98 ± 5.10. min:65. max:93 years) 
65–69  336  47.5 
70–74  210  29.7 
≥75  161  22.8  

Sex 
Women  382  54.0 
Men  325  46.0  

Marital status 
Married  510  72.1 
Single/widowed/divorced  197  27.9  

Education level 
Primary school and below  446  63.1 
Junior high school  85  12.0 
Senior high school  106  15.0 
University and above  70  9.9  

Perceived economic status 
Good  188  26.6 
Moderate  446  63.1 
Bad  73  10.3  

Social security 
Yes  624  88.6 
No  80  11.4  

Perceived health level 
Good  250  35.4 
Moderate  319  45.1 
Bad  138  19.5  

Chronic diseasea 

None  94  13.3 
Cardiovascular disease  500  70.7 
Diabetes  282  39.9 
Asthma/COPD  90  12.7 
Canser  26  3.7 
Others  29  4.1  

Physical activity (at least 150 min per week, moderate) 
Yes  412  58.4 
No  294  41.6  

Physical disabilitya 

None  547  77.5 
Orthopedic  76  10.8 
Vision  63  8.9 
Hearing  43  6.1 
Speaking  1  0.1  

The amount of water consumed daily 
<8 glasses  420  60.0 
8–10 glasses  191  27.3 
>10 glasses  89  12.7  

Smoking 
Never  488  69.0 
Current  98  13.9 
Past  121  17.1  

Alcohol consumption 
No  653  92.5 
Yes  53  7.5   

Table 1 (continued ) 

Characteristics Number 
(n) 

percentage 
(%) 

The number of meals per day 
2 main meals  139  19.7 
3 main meals  302  42.7 
3 main meals and at least 1 snack  266  37.6  

Dietary supplement use 
No  492  69.6 
Yes  215  30.4  

Type of dietary supplement useda,b 

Vitamin B12  95  44.2 
Vitamin D  35  16.3 
Iron  18  8.4 
Vitamin C  14  6.5 
Multivitamin  13  6.0 
Omega-3 / Fish oil  7  3.3 
B complex vitamins  6  2.8 
Zinc  6  2.8 
Magnesium  6  2.8 
Probiotic, Calcium, Folic acid, Vitamin K, Collagen  10  4.7 

COPD: Chronic Obstructive Pulmoner Disease. 
a More than one option was marked. 
b 174 of the older adults stated the type of dietary supplement used. 

Table 2 
Household food insecurity, frailty, sarcopenia risk, and malnutrition prevalence.  

Variables %(n) Mean ± SD Range 

Household food insecurity  1.26 ± 2.63 0.00–21.00 
Food secure 70.2(495)   
Mildly food insecure 14.8(104)   
Moderate food insecure 14.2(100)   
Severe food insecure 0.9(6)   

Frailty  1.08 ± 1.15 0.00–5.00 
Non-frail 42.2(297)   
Pre-frail 42.5(299)   
Frail 15.3(108)   

Sarcopenia risk  1.79 ± 1.98 0.00–10.00 
Normal 80.5(567)   
Sarcopenia risk 19.5(137)   

Malnutrition  12.51 ± 1.75 4.00–14.00 
Normal nutritional status 74.8(524)   
Malnutrition risk 24.0(168)   
Malnutrition 1.3(9)   

SD: Standart Deviation. 
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sarcopenia and malnutrition among older adults who presented to pri-
mary health care centers, and investigating the relationship between 
food insecurity and these geriatric syndromes, it was determined that 
geriatric syndromes were common among older adults, and that the 
prevalence of frailty was approximately 15 %. In studies conducted at 
the community level and in health institutions in countries such as 
China, Mexico, Australia, and Malaysia, the prevalence of frailty in older 
adults has been reported to vary between 4 % and 59 % (Woo et al., 
2015; Díaz de León González et al., 2016; Liu et al., 2020; Rohrmann, 
2020; Thompson et al., 2020; Thiam et al., 2021). In studies conducted 
in Turkey, the prevalence of frailty in older adults varied between 10 % 
and 36 % (Akin et al., 2015; Akin et al., 2019; Aşık et al., 2022). 

One of the main physiological components of frailty is sarcopenia. 
Hormonal changes occurring due to aging and increase in inflammatory 
cytokines lead to a decrease in muscle strength, muscle mass and 
physical function and thus cause sarcopenia (Lu et al., 2021). It is hy-
pothesized that the causal mechanisms underlying sarcopenia also 
contribute to frailty. Therefore, the physical phenotype of frailty tends 
to overlap with sarcopenia significantly (Bahat et al., 2021). It is esti-
mated that there will be an increase in the prevalence of sarcopenia 
ranging approximately from 64 % to 72 % by 2045 in Europe, and that 
one-quarter to half of individuals aged 65 and over will be affected by 
sarcopenia (Ethgen et al., 2017). Our review of the literature demon-
strated that the prevalence of sarcopenia in older adults varied between 
6 % and 69.5 % (Tang et al., 2018; Ishida et al., 2020; Papadopoulou 
et al., 2020; Lu et al., 2021; Perna et al., 2022). In studies conducted in 
Turkey, the prevalence of sarcopenia ranges between 13 % and 49 % 
(Bahat Öztürk et al., 2021; Ozer et al., 2021; Sacar et al., 2021). Factors 
such as sex, socioeconomic status, age, ethnic differences, and chronic 
diseases affect the prevalence of frailty and sarcopenia (Rohrmann, 
2020; Sacar et al., 2021). The majority of the participants in the present 
study were female older people with chronic diseases, moderate-bad 
economic status and low education level. The differences between the 
findings of the studies conducted in Turkey and those of the studies 
conducted in other countries may be due to the differences between the 
participants' sociodemographic characteristics or the differences be-
tween the measurement tools used to assess frailty and sarcopenia. 

Malnutrition, which plays a key role in the pathogenesis of frailty 
and sarcopenia, is a modifiable risk factor for both (Cruz-Jentoft et al., 
2017; Sieber, 2019). Malnutrition in older adults is generally associated 
with decreased energy intake and adequate protein intake, which is the 
building block of muscle metabolism, due to aging anorexia (Sieber, 
2019). Aging anorexia is the result of both physiological changes such as 
altered sense of taste and smell, slower gastric emptying and disruption 

of hormonal responses, and physical and mental disorders, chewing/ 
swallowing problems. Due to aging anorexia, insufficient energy and 
protein intake causes loss of lean body mass by disrupting the balance 
between muscle protein synthesis and muscle breakdown. In addition, 
the presence of more than one disease and polypharmacy can signifi-
cantly impair food consumption and lead to malnutrition in older adults 
(Cruz-Jentoft et al., 2017). Malnutrition is observed not only in in-
dividuals with low BMI but also in those with obesity or sarcopenic 
obesity (Sieber, 2019). Malnutrition risk /malnutrition increases with 
age and becomes more severe in advanced age people, which pre-
disposes malnourished older individuals to the risk of developing geri-
atric syndromes (Norman et al., 2021). In the present study, in the 
participants, the risk of malnutrition and malnutrition was approxi-
mately 24 % and 1 % respectively. These findings are compatible with 
the literature (Serrano-Urrea and Garcia-Meseguer, 2013; Simsek et al., 
2013; Crichton et al., 2019). On the other hand, the low prevalence of 
malnutrition detected in the present study may be due to the fact that the 
study was conducted in an urban area, the majority of the participants 
had social security and benefited from health services free of charge, and 
that in Turkey, older people in need of medical care could access free 
home care services provided by the Ministry of Health. It is reported that 
the prevalence of malnutrition is higher in individuals living in urban 
areas than in individuals living in rural areas, and malnutrition is 
effectively treated in older people who receive home care services pro-
vided by a multidisciplinary team (Crichton et al., 2019). 

Geriatric syndromes have a heterogeneous etiology and they are 
affected by clinical, psychological, social and environmental factors 
(Cesari et al., 2017), one of which is food insecurity (Pérez-Zepeda et al., 
2016; Smith et al., 2021; Pereira et al., 2022). Due to the significant 
increase in the older population, in the public health system, food 
insecurity should be investigated more (Zarei et al., 2021). In addition, 
food insecurity, which is also evaluated within the scope of the Sus-
tainable Development Goals, is especially widespread among older 
people, who are homebound, socially isolated, live alone or in rural 
areas, and have more than one comorbidity (Tucher et al., 2021). Nearly 
14 % of households in the USA, 13 % of Australian seniors, 13 % of 
Canadian households, and 23 % of Portuguese seniors are reported to 
experience food insecurity and adverse health outcomes caused by food 
insecurity (Tarasuk et al., 2013; Russell et al., 2014; World Population 
Ageing, 2015; Fernandes et al., 2018). In studies conducted in Turkey, 
the prevalence of food insecurity in households varies between 22 % and 
69 % (Simsek et al., 2013; Eştürk, 2015; Büyüksoy Bulucu, 2021). Ac-
cording to the Turkey Nutrition and Health Survey (TNHS), approxi-
mately 23 % of individuals could not consume healthy and nutritious 
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Fig. 1. Prevalence of pre-frailty/frailty, risk of sarcopenia, and malnutrition risk/malnutrition according to household food insecurity.  
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food and the types of food they consumed decreased in the last year, and 
of them, 13 % had to skip meals and 17 % consumed less food than they 
needed (TNHS, 2019). According to the Food and Agricultural Organi-
zation (FAO), food insecurity results from inability to access food, 
inadequate purchasing power, inadequate food in the household, or the 
unequal distribution of food among individuals (FAO, 2015). In addi-
tion, FAO reports that food insecurity will further increase due to 
increased unemployment and decreased food availability after the 
COVID-19 pandemic started (Gkiouras et al., 2020). In Turkey, food 
insecurity is thought to result from increasing food demand, consumer 
awareness, drought, fluctuations in agricultural production and in-
creases in food prices (Eştürk, 2015). In the present study, the preva-
lence of food insecurity in the participants was approximately 30 %, 

which is higher than are the results in the literature. This result is 
probably due to the fact that older adults' pensions are low in Turkey, 
which limited their accessibility to food due to rising food prices, and 
that social support plans due to the reduced household income as a result 
of the COVID-19 pandemic were interrupted. 

In the present study, no relationship was determined between food 
insecurity, and frailty and sarcopenia. In a limited number of studies in 
the literature conducted with older adults, it has been reported that food 
insecurity is associated with increased frailty and sarcopenia (Jackson 
et al., 2019; Batsis et al., 2020; Smith et al., 2021; Muhammad et al., 
2022). Frailty and sarcopenia are geriatric syndromes that are closely 
related with each other, and food status plays an important role in the 
emergence of both. Poor diet quality, decreased nutritional diversity, 

Table 3 
Univariate analysis for pre-frailty/frailty, sarcopenia risk, and malnutrition risk/malnutrition prevalance.a  

Characteristic Pre-frailty/ 
Frailty 

p-value Sarcopenia 
risk 

p-value Malnutrition risk/ 
Malnutrition 

p-value 

%(n) %(n) %(n) 

Household food insecurity       
Food secure 56.7(279)  0.631 19.3(95)  0.976 22.4(110)  0.012 
Mildly food insecure 59.6(62)  20.2(21)  26.9(28)  
Moderate/Severe food insecure 61.3(65)  19.8(21)  36.2(38)  

Age (years)       
65–69 49.4(166)  <0.001 14.0(47)  <0.001 22.2(74)  0.127 
70–74 62.9(132)  21.0(44)  26.0(54)  
≥75 69.0(109)  28.9(46)  30.6(49)  

Sex       
Women 68.4(260)  <0.001 26.6(101)  <0.001 30.1(114)  0.001 
Men 45.4(127)  11.1(369  19.6(63)  

Marital status       
Married 54.0(275)  0.001 16.1(82)  <0.001 19.7(100)  <0.001 
Single/widowed/divorced 67.7(132)  28.2(55)  39.7(77)  

Education level       
Junior high school and below 62.6(331)  <0.001 21.6(114)  0.013 28.3(149)  0.001 
Senior high school and above 43.4(76)  13.1(23)  16.0(28)  

Perceived economic status       
Good 46.8(87)  0.001 11.8(22)  0.001 20.7(39)  0.038 
Moderate 60.7(270)  20.7(92)  25.4(112)  
Bad 68.5(50)  31.5(23)  36.1(26)  

Social security       
Yes 56.7(352)  0.065 18.5(115)  0.048 24.3(150)  0.067 
No 67.5(54)  27.8(22)  33.8(27)  

Perceived health status       
Good 44.0(109)  <0.001 8.1(20)  <0.001 18.5(46)  <0.001 
Moderate 58.5(186)  19.1(61)  24.1(76)  
Bad 81.2(112)  40.9(56)  39.9(55)  

Chronic disease       
No 39.8(379  <0.001 7.4(7)  0.002 15.2(14)  0.017 
Yes 60.6(370)  21.3(130)  26.8(163)  

Physical activity       
Yes 46.2(189)  <0.001 9.5(39)  <0.001 21.2(86)  0.003 
No 73.8(217)  33.4(98)  31.0(91)  

Physical disability       
No 53.7(292)  <0.001 16.1(88)  <0.001 22.0(119)  <0.001 
Yes 71.7(114)  30.4(48)  35.8(57)  

The amount of water consumed daily       
<8 glasses 59.1(247)  0.732 21.9(92)  0.173 25.7(107)  0.547 
8–10 glasses 56.8(108)  15.9(30)  22.1(42)  
>10 glasses 55.1(49)  16.9(15)  27.3(24)  

Smoking       
Non-smoker 59.7(362)  0.010 20.8(126)  0.026 25.8(156)  0.379 
Current smoker 45.9(45)  11.2(11)  21.6(21)  

Alcohol consumption       
No 58.9(383)  0.028 20.3(132)  0.055 25.6(166)  0.307 
Yes 43.4(23)  9.4(5)  19.2(10)  

The number of meals per day       
2 main meals 63.8(88)  0.247 24.6(34)  0.218 24.3(33)  0.336 
3 main meals 55.3(167)  17.7(53)  23.0(69)  
3 main meals and at least 1 snack 57.6(152)  18.8(50)  28.3(75)  

Dietary supplement use       
Yes 62.8(135)  0.076 19.5(42)  0.974 28.0(60)  0.260 
No 55.6(272)  19.4(95)  24.0(117)   

a Pearson Chi Square test. 
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and especially inadequate intake of antioxidant micronutrients in older 
adults with food insecurity may increase the risk of frailty and sarco-
penia (Cruz-Jentoft et al., 2017; Kim et al., 2021; Smith et al., 2021). On 
the other hand, malnutrition is involved in the pathogenesis of both 
sarcopenia and frailty. The common features of frailty and sarcopenia 
such as low lean body mass and decreased physical function are often 
the result of malnutrition (Roberts et al., 2021). Therefore, in most of 
older people, frailty and sarcopenia develop after malnutrition. In the 
present study, no significant relationship was determined between food 
insecurity, and frailty and sarcopenia, due to the low rate of the par-
ticipants with malnutrition (1.3 %). However, failure to take necessary 
medical care in older adults at risk of malnutrition included in this study 
may lead to the development of fragility and sarcopenia in addition to 
malnutrition in the future. In such a situation, nutritional insecurity is 
likely to be associated with frailty and sarcopenia. 

In several studies it is stated that individuals with food insecurity 
prefer foods rich in carbohydrate and fat content, cheaper, consume less 
food than they should and have an impaired diet such as skipping meals, 
and that most of these individuals' dietary quality is low (Naja et al., 
2020; Leung and Wolfson, 2021), which makes especially older adults 
prone to malnutrition, hypertension, diabetes and other health problems 
(Christian et al., 2020; Zarei et al., 2021). In their study conducted with 
121 older people who presented to a primary health care center, 
Gkiouras et al. (2020) determined that the risk of malnutrition was an 
important predictor of food insecurity. In another study conducted in the 
older population, moderate and severe food insecurity was associated 
with an increased risk of malnutrition (Grammatikopoulou et al., 2019). 
In a study conducted with older people living in a region where the 
socioeconomic level was low in Turkey, it was reported that food inse-
curity increased the risk of malnutrition and malnutrition 2.5 times 
(Simsek et al., 2013). In the present study, we determined that moderate 
and severe food insecurity was a risk factor for malnutrition risk and 
malnutrition. Food insecurity is directly related to insufficient energy 
and macro-micronutrient intake (Zarei et al., 2021). Considering that 
this is the case, the finding obtained in this study can be said to be an 
expected result. On the other hand, there is a mutual relationship be-
tween food insecurity and malnutrition. Food insecurity leads to worse 
health outcomes and malnutrition, which triggers food insecurity, and 
causes a complex cycle to continue (Ganhão-Arranhado et al., 2018). 

4.1. Strengths and limitations of the study 

The strengths of the present study are that it is one of the first studies 
carried out on this issue in Turkey, that three different geriatric syn-
dromes were evaluated together, that it was conducted in five primary 
health care centers located in different parts of a district with a relatively 
large group, and that its data were collected by the researchers who were 
specialized in the field of nutrition and dietetics. On the other hand, the 
study has some limitations. Among the limitations of the study are that it 
was a cross-sectional type study, that sequence was not observed in a 
causal relationship, that there was a selection bias because the study was 
conducted with individuals presenting to FHCs, that no physical fitness 
tests were performed to diagnose sarcopenia, and that sarcopenia was 
measured by a self-reported questionnaire (SARC-F) by the participants, 
which could misrepresent the data. 

5. Conclusion 

In the present study, we determined that approximately one third of 
the participants experienced food insecurity, and that while food inse-
curity was not associated with pre-frailty/frailty and sarcopenia risk, 
moderate and severe food insecurity was a risk factor for malnutrition 
and a risk of malnutrition. Follow-ups of older adults recommended to 
be performed twice a year in primary health care centers in Turkey 
should to be performed regularly, and geriatric syndromes and nutri-
tional status should be comprehensively screened and evaluated during 
these follow-ups. In addition, food insecurity should be added to the 
follow-up guidelines used in the follow-ups of older people in primary 
health care centers, and it should be ensured that food insecurity should 
be questioned in the follow-ups. Economic policies that will increase the 
incomes of older adults and prevent price increases regarding the 
elimination of food insecurity, which is determined to be a risk factor for 
malnutrition in older people should be put into practice. Nutritional aid 
practices such as meals given to older adults at home who have insuf-
ficient purchasing power and have difficulty in accessing food should be 
performed. In addition, community health practices that will increase 
their consumer awareness and social policies aimed at preventing food 
insecurity should be planned through inter-sectoral cooperation. We 
also recommend that population-based studies in which geriatric 

Table 4 
Relationship between household food insecurity and pre-frailty/frailty, sarcopenia risk, and malnutrition risk/malnutrition.  

Variables Model 1 
(Crude model) 

Model 2 
(Adjusted model) 

Model 3 
(Adjusted model) 

Model 4 
(Adjusted model) 

UOR(%95CI) p-value AOR(%95CI) p-value AOR(%95CI) p-value AOR(%95CI) p-value 

Pre-frailty/Frailty 
Food secure 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref. 
Mildly food insecure 1.12(0.73–1.73) 0.586 1.11(0.70–1.73) 0.662 0.93(0.58–1.50) 0.792 0.96(0.59–1.58) 0.899 
Moderate/Severe food insecure 1.21(0.78–1.86) 0.384 1.38(0.88–2.17) 0.160 1.09(0.67–1.78) 0.722 1.25(0.745–2.11) 0.393  

Sarcopenia risk 
Food secure 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref. 
Mildly food insecure 1.05(0.62–1.79) 0.836 1.04(0.60–1.80) 0.881 0.79(0.44–1.41) 0.437 0.85(0.46–1.57) 0.623 
Moderate/Severe food insecure 1.03(0.60–1.75) 0.906 1.18(0.68–2.05) 0.547 0.74(0.39–1.39) 0.360 0.72(0.36–1.43) 0.361  

Malnutrition risk/Malnutrition 
Food secure 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref. 
Mildly food insecure 1.27(0.78–2.06) 0.327 1.26(0.77–2.06) 0.347 1.04(0.62–1.74) 0.866 1.02(0.60–1,72) 0.932 
Moderate/Severe food insecure 1.95(1.24–3.07) 0.003 2.12(1.33–3.36) 0.001 1.84(1.10–3.07) 0.020 2.06(1.21–3.51) 0.007 

UOR: Unadjusted Odds Ratio, AOR: Adjusted Odds Ratio, CI: Confidence Interval. Pre-frailty/Frailty: Model 2. Adjusted for age, sex, Model 3. Adjusted for age, sex, 
marital status, education level, perceived economic status, Model 4. Ajusted for age, sex, marital status, education level, perceived economic status, perceived health 
status, chronic disease, physical activity, physical disability, smoking, alcohol consumption, dietary supplement use. Sarcopenia risk: Model 2. Adjusted for age, sex, 
Model 3. Adjusted for age, sex, marital status, education level, perceived economic status, Model 4. Adjusted for age, sex, marital status, education level, perceived 
economic status, social security, perceived health level, presence of a chronic illness, physical activity, presence of a physical disability, smoking status, dietary 
supplement use. Malnutrition risk/Malnutrition: Model 2. Adjusted for age, sex, Model 3. Adjusted for age, sex, marital status, education level, perceived economic 
status, Model 4. Adjusted for age, sex, marital status, education level, perceived economic status, perceived health level, presence of a chronic illness, physical activity, 
presence of a physical disability, dietary supplement use. 
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syndromes are evaluated objectively to assess the relationship between 
food insecurity and geriatric syndromes should be conducted. 
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