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 Aim: This study aimed to investigate the relationship between nutritional parameters and health-related quality 

of life in institutionalized and community-dwelling older adults. 

Methods: The Mini Nutritional Assessment (MNA) and Short Nutritional Assessment Questionnaire 65+ were used 

as nutritional assessment tools. The three-day dietary record was used to determine nutrient intakes and the data 

were analyzed in the Nutrition Information System, a food analysis software. Anthropometric measurements 

related to nutritional status were also recorded. The Short-Form-36 (SF-36) health-related quality of life scale was 

used to assess life quality. 

Results: Correlation analysis showed that SF-36 physical component scores were negatively associated with body 

mass index (BMI) and SF-36 mental component scores were positively associated with MNA in community-

dwelling older adults. In institutionalized older adults, both SF-36 scores were positively correlated with MNA and 

muscle mass. Furthermore, multiple linear regression analyses showed that both SF-36 scores were positively 
associated with MNA and negatively associated with BMI in all participants. However, dietary acid load was not 

significantly associated with SF-36 scores. 

Conclusions: The MNA was almost the only nutritional parameter positively correlated with SF-36 physical and 

mental component scores. Therefore, it is thought that MNA, a nutritional assessment tool, can also be considered 

in assessing quality of life. 
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INTRODUCTION 

Aging is a period of irreversible structural and functional 

changes that occur in all cells, tissues, and organisms with the 

passage of time [1]. There is no doubt that the world 

population is aging rapidly. The elderly population in the world 

has increased by 22.5% in the last five years. At the end of the 

year 2020, the proportion of the geriatric population (≥ 65 

years) in the world was reported as 9.5% [2]. In addition, the 

projections indicate that the proportion of people over 60 years 

old will almost double between 2015 and 2050 from 12% to 

22% [3]. 

Elderly health is generally affected by social, cultural, 

economic, and environmental factors. In addition to 

progressive biological changes, factors such as polypharmacy, 

oral and dental health problems, economic issues, loneliness, 

and difficulties accessing health and social services make older 

adults more vulnerable to diseases [4]. The aging process 

reflects the interaction between these factors and progressive 

biological changes. Physiological and social disadvantages 

predispose older adults to malnutrition. Malnutrition can be 

simply defined as any nutritional imbalance and usually 

manifests itself when nutrient intake is less than the 

requirement. As a result of this imbalance, body weight, body 

composition, and physical functions are affected [5]. 

Moreover, the “anorexia of aging” is a term used to describe 

age-related changes that occur as adults get older, leading to 

decreased energy intake and increased likelihood of 

malnutrition [6]. The appetite may decrease due to many 

diseases, medication, surgery, and other treatment processes 

[7]. Loss of appetite affects the food consumption of older 

adults, resulting in a significant decline in dietary energy and 

nutrient intake [8]. Due to loss of appetite and the associated 

altered feelings of hunger and satiety, body weight cannot be 

stabilized [9]. Weight loss and malnutrition may lead to 
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reduced mobility, development of sarcopenia, and thus 

decreased quality of life [10]. On the other hand, the loss of 

functional capacity may result in immobility, and thus 

difficulties in daily living activities such as shopping, cooking, 

and eating may impair nutritional status. Therefore, poor 

quality of life and malnutrition are two closely interacting 

health elements [11]. 

Alkaline/acid balance of a diet is another nutritional 

parameter that is as important as the adequacy of dietary 

energy and nutrients in the fight against malnutrition. High 

dietary acid load has been reported to be associated with 

several health conditions that directly affect quality of life, 

including insulin resistance, sarcopenia, fractures, 

hypertension, and chronic kidney disease [12, 13]. 

The quality of life of community-dwelling and 

institutionalized older adults has been compared in few 

studies [14-16]. However, it is difficult to state that there are 

many studies in the literature on nutritional determinants of 

quality of life in different healthcare settings. Therefore, this 

study aimed to investigate the association between nutritional 

parameters and health-related quality of life in 

institutionalized and non-institutionalized older adults. The 

study is particularly noteworthy in terms of assessing the 

relationship between dietary acid load and health-related 

quality of life in older adults. 

METHODOLOGY 

Study Procedure and Sampling 

This descriptive and cross-sectional study was conducted 

on community-dwelling and institutionalized individuals over 

65 years old. The participants were older adults living in their 

own homes in the center of Balıkesir Province or residing in 

Balıkesir Nursing Home-Elderly Care and Rehabilitation Center. 

Individuals with health problems or severe diseases that would 

make data collection difficult were excluded from the study. 

These health conditions included neurodegenerative diseases 

(dementia, stroke, etc.), chronic renal failure (receiving 

hemodialysis and/or continuous ambulatory peritoneal 

dialysis), end-stage renal disease, history of cancer, 

hyperparathyroidism, liver diseases (cirrhosis, liver failure, 

etc.), and receiving hormone therapy. In addition, body 

composition analysis procedures in accordance with the 

method were taken into consideration [17]. For this reason, 

older adults who ate or drank in the last 4 hours, who engaged 

in heavy physical activity in the last 48 hours, and who drank 

alcohol in the last 24 hours were not included in the study. 

Besides, individuals who drank water just before the 

measurements and who had a pacemaker were excluded. 

There were 66 older adults who met the inclusion criteria in 

the nursing home. Therefore, it was aimed at including all 66 

older adults in the study. Clear explanations were provided for 

participants about the aim of the study. However, 53 older 

adults signed a voluntary participation form in accordance 

with the Declaration of Helsinki protocols (World Medical 

Association). On the other hand, we took care to ensure that 

the number of community-dwelling older adults was close to 

the number of nursing home residents included in the study. 

Therefore, using the simple random sampling method, 98 

community-dwelling older adults who were from different 

regions of Balıkesir City Center were visited. There were 72 

community-dwelling older adults who met the inclusion 

criteria, and finally 57 participants who signed the voluntary 

participation form in accordance with the Declaration of 

Helsinki protocols were informed in detail about the aim of 

study (Figure 1). 

The descriptive features of the participants were recorded 

by a general questionnaire. The nutritional assessment tools 

(Mini Nutritional Assessment [MNA] and Short Nutritional 

Assessment Questionnaire 65+ [SNAQ65+]) and a three-day 

dietary record were applied with face-to-face interview. The 

anthropometric measurements were taken by well-trained 

researchers. Besides, the Short-Form-36 (SF-36) health-related 

life quality scale was used to assess quality of life. 

Ethical Issues 

This study was approved by the Ethics Committee at Gazi 

University on 23 October 2015 with approval number 124102. 

 

Figure 1. Flow of participants during the study (Source: Authors’ own elaboration) 
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In addition, research permission was provided by the Ministry 

of Family and Social Policies of the Republic of Turkey on 25 

January 2016 with permission number 73595336-605.01-

18650. Written informed consents were obtained from the 

participants. 

Measures 

Nutritional parameters 

Dietary intake: Daily energy and nutrient intakes were 

determined using three consecutive days of dietary records 

(two weekdays and one weekend day). A photographic food 

and meal atlas “food and nutrition photo catalogue” was used 

to determine portion sizes [18]. The data obtained were 

analyzed using the Nutrition Information System (BeBiS) [19], 

a food analysis software, and the daily dietary intake of protein, 

phosphorus, potassium, magnesium, and calcium of each 

participant was determined. 

Dietary acid load: For the assessment of the dietary acid 

load, the potential renal acid load (PRAL) and net endogenous 

acid production (NEAP) equations based on dietary protein, 

phosphorus, potassium, magnesium, and calcium were used 

[20]. 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑃𝑅𝐴𝐿 (
𝑚𝐸𝑞

𝑑𝑎𝑦
) =  (𝑃𝑟𝑜𝑡𝑒𝑖𝑛 [

𝑔

𝑑𝑎𝑦
] × 0.49) +

 (𝑃ℎ𝑜𝑠𝑝ℎ𝑜𝑟𝑢𝑠 [
𝑚𝑔

𝑑𝑎𝑦
] × 0.037) − (𝑃𝑜𝑡𝑎𝑠𝑠𝑖𝑢𝑚 [

𝑚𝑔

𝑑𝑎𝑦
] ×

0.021) − (𝑀𝑎𝑔𝑛𝑒𝑠𝑖𝑢𝑚 [
𝑚𝑔

𝑑𝑎𝑦
] × 0.026) −

(𝐶𝑎𝑙𝑠𝑖𝑢𝑚 [
𝑚𝑔

𝑑𝑎𝑦
] × 0.013). 

(1) 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑁𝐸𝐴𝑃 (
𝑚𝐸𝑞

𝑑𝑎𝑦
) =  

(𝑃𝑟𝑜𝑡𝑒𝑖𝑛[
𝑔

𝑑𝑎𝑦
]×54.5)

(𝑃𝑜𝑡𝑎𝑠𝑠𝑖𝑢𝑚[
𝑚𝐸𝑞

𝑑𝑎𝑦
])

− 10.2. (2) 

Nutritional assessment 

MNA: The MNA consists of two parts (screening and 

assessment) and includes 18 items on anthropometric (body 

mass index [BMI], upper middle arm and calf circumference), 

global (e.g., living independently, medications, dementia), 

dietary (e.g., full meal consumption, protein, fruit-vegetable, 

and fluid intake), and self-assessment (e.g., self-view of 

nutritional status and mode of feeding) [8, 21]. The first six 

items and the following 12 items are the screening and 

assessment sections, respectively; besides, the sum of the 

screening and assessment scores is calculated as the full MNA 

evaluation score. The MNA has been designed and validated to 

provide a fast and practical assessment of nutritional status in 

community-dwelling and institutionalized older adults [22]. It 

was also declared as the preferential assessment tool for the 

assessment of nutritional status of care home residents by a 

working group within the national food and health plan in 

Belgium [23]. The maximum full MNA score is “30” and a score 

less than “24” classifies subjects as “at risk of malnutrition” 

[22]. 

SNAQ65+: The study in [24] reported that there was no 

quick and easy-to-apply nutritional assessment tool for 

community-dwelling older adults. To this end, they developed 

SNAQ65+ to assess the nutritional status of older people. The 

criteria were developed using 15-year mortality data in 

community-dwelling older adults and validated in an 

independent sample. The SNAQ65+ consists of four stages and 

in the first stage, unintentionally weight loss in the last 6 

months is questioned. If the weight loss is 4 kg or more, the 

subject is classified as “undernourished”. On the other hand, if 

the weight loss is less than 4 kg, the subject goes to the second 

stage, in which the mid-upper arm circumference (MUAC) is 

measured. If the MUAC is less than 25 cm, the subject is 

classified as “undernourished”. However, if the MUAC is 25 cm 

or more, the subject goes to the third stage. At this stage, it is 

questioned whether there was a poor appetite experience in 

the previous week. If there was no appetite loss, the subject is 

classified as “nutritionally normal”. On the other hand, if there 

was a poor appetite experience, the subject goes to the fourth 

stage. It is questioned whether the subject is able to walk up 

and down a staircase of 15 steps without resting at this stage. 

If the subject is not using stair steps in daily life, one of the 

following questions is asked: “Are you able to walk outside for 

5 minutes without resting?” or “Are you able to move your 

wheelchair for 5 minutes without resting?”. If the answer is 

“yes”, the subject is classified as “nutritionally normal”; 

otherwise he/she is classified as “nutritionally at risk” (Figure 2). 

 

Figure 2. SNAQ65+ (Source: Authors’ own elaboration) 
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Anthropometric measurements: All anthropometric 

measurements were performed in accordance with the 

methods. The height was measured with the head position in 

Frankfort horizontal plane using a portable stadiometer with 

0.1 cm. Body weight was measured in thin clothes using a 

calibrated bioelectrical impedance analyzer (Tanita BC 730, 

Tanita Corp., Tokyo, Japan), to the closest 0.1 kg [25]. The BMI 

value was calculated by dividing body weight by height 

squared (kg/m2), and the BMI classification accepted by the 

WHO was considered [26]. The bioelectrical impedance 

analyzer was also used to analyze body composition. It obtains 

impedance measurement by penetrating a small alternating 

current of 800 µA with an impedance of 50 kHz. As already 

mentioned, the body composition analysis procedures were 

considered [17]. Care was taken to perform the analysis 

barefoot and in thin clothes. In addition, MUAC and calf 

circumference were measured for nutritional assessment 

scores (MNA and SNAQ65+). For MUAC, the midpoint between 

olecranon and acromion was marked when the elbow was 

flexed at a 90° angle. The arms were released and the 

circumference measurement was taken from individual’s non-

dominant arm in standing posture [27]. For calf circumference, 

the knee was flexed at a 90° angle while the sole of the foot was 

on a flat platform. A non-elastic tape with 0.1 cm was moved up 

and down along the calf and the maximum measurement value 

was recorded [28]. 

Quality of life 

The SF-36 is one of the most commonly used scales for the 

assessment of health-related quality of life. It is not specific to 

any age or disease group and includes general health concepts. 

It consists of 36 items, most of which are 5- or 6-point Likert-

type. The scale gives eight sub-scores and two summary 

scores. The average of the four sub-scores (physical 

functioning, physical role limitations, bodily pain, and general 

health perception) refers to the “physical health summary 

scale score”. On the other hand, the average of the remaining 

sub-scores (social functioning, emotional role limitations, 

vitality, and general mental health) refers to the “mental health 

summary scale score”. Each sub-score and summary score is 

assessed on a scale of 0 to 100 points [29]. 

Statistical Analysis 

SPSS version 21.0 (SPSS Inc., Chicago, IL, USA) was used for 

statistical evaluation of the data. Descriptive characteristics 

were expressed as “n (%)”. Normality and homogeneity were 

evaluated using Kolmogorov-Smirnov and Levene’s tests, 

respectively. Mann-Whitney U test was used to evaluate some 

nutritional parameters and SF-36 summary scale scores 

according to place of residence (home/nursing home).  

Similarly, in Figure 3, Mann-Whitney U test was used to 

evaluate the statistical difference between the groups in terms 

of the SF-36 summary scale scores. In addition, the presence of 

malnutrition/undernutrition risk, being overweight/obese, and 

PRAL positivity according to the place of residence were 

evaluated by Pearson’s Chi-square test. Spearman’s rho 

correlation was used to evaluate the relationship between the 

SF-36 summary scale scores and nutritional parameters. 

Finally, multiple linear regression analysis was used to predict 

the SF-36 summary scale scores by nutritional parameters. A “P 

< 0.05” level was chosen as statistical significance. 

 

Figure 3. SF-36 summary scale scores according to MNA, SNAQ 65+, and BMI outcomes in community-dwelling and 

institutionalized older adults: (a) SF-36 physical and mental component scores according to MNA groups in community-dwelling 

older adults, (b) SF-36 physical and mental component scores according to SNAQ65+ groups in community-dwelling older adults, 

(c) SF-36 physical and mental component scores according to BMI groups in community-dwelling older adults, (d) SF-36 physical 

and mental component scores according to MNA groups in institutionalized older adults, (e) SF-36 physical and mental component 

scores according to SNAQ65+ groups in institutionalized older adults, (f) SF-36 physical and mental component scores according 

to BMI groups in institutionalized older adults (*p < 0.05, ns: p > 0.05) (Source: Authors’ own elaboration, using SPSS program) 
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RESULTS 

The general characteristics of the participants are given in 

Table 1. The mean age was 75.0 ± 6.6 years (not shown in Table 

1) and the majority of the participants were women (55.5%). 

The percentage of participants with at least one diagnosed 

chronic disease was 87.3%. In addition, 12.7% of the 

participants were receiving formal or informal care. 

Figure 3 shows the SF-36 physical and mental component 

scores according to the outcomes of MNA, SNAQ65+, and BMI 

in community-dwelling and institutionalized older adults. Both 

SF-36 summary scale scores were significantly higher in well-

nourished participants than in participants at risk of 

malnutrition according to the MNA in institutionalized older 

adults (p < 0.05). On the other hand, only the mental 

component scores of well-nourished participants were 

significantly higher than those of participants at risk of 

malnutrition according to the MNA in community-dwelling older 

adults (p < 0.05). Besides, there was no statistically significant 

difference in SF-36 summary scale scores between nutritionally 

normal participants and participants at risk of undernutrition 

according to the SNAQ65+ (p > 0.05). Finally, participants with 

normal BMI values (< 30 kg/m2) had higher SF-36 physical 

component scores than participants who were overweight (≥ 

30 kg/m2) in community-dwelling older adults (p < 0.05).  

The mean MNA, BMI, muscle mass, PRAL, NEAP, and SF-36 

summary scale scores of community-dwelling and 

institutionalized older adults were given in Table 2. While the 

BMI values of community-dwelling older adults were 

significantly higher than those of institutionalized older adults 

(p < 0.05), the muscle mass, PRAL, and NEAP values were 

significantly lower (p > 0.05).  

In addition, 56.1% of community-dwelling older adults 

were overweight/obese according to the BMI, while this 

percentage was 34.0% in institutionalized participants (p < 

0.05). The percentage of PRAL negativity was 49.1% in 

community-dwelling older adults, while no negative PRAL 

value was found in institutionalized older adults (p < 0.05). 

Table 3 shows the relationship between the SF-36 

summary scale scores and nutritional parameters. BMI was 

negatively associated with SF-36 physical component scores in 

community-dwelling older adults (r = -0.412, p = 0.001). 

Meanwhile, MNA scores were positively associated with SF-36 

mental component scores (r = 0.377, p = 0.004). On the other 

hand, in institutionalized older adults, the nutritional 

parameters correlated with both SF-36 summary scale scores 

were MNA score (r = 0.502, p < 0.001 for physical component; r 

= 0.590, p < 0.001 for mental component) and muscle mass (r = 

0.377, p = 0.006 for physical component; r = 0.425, p = 0.002 for 

mental component). 

Table 4 shows the multiple linear regression analysis of 

variables that may be associated with SF-36 physical 

component scores. MNA, SNAQ65+, BMI, muscle mass, PRAL, 

NEAP, and place of residence were selected as explanatory 

variables. These seven variables explained 35.7% of the 

variation in the SF-36 physical component score. Higher MNA 

score and muscle mass were found to be associated with 

higher physical component score (B = 2.583, p < 0.001 for MNA 

and B = 0.715, p = 0.022 for muscle mass), while higher BMI was 

associated with lower physical component score (B = -1.793, p 

< 0.001). 

Table 1. General characteristics of participants (n = 110) 

Characteristics  n (%) 

Gender 
Male 49 (44.5) 

Female 61 (55.5) 

Marital status 
Married 92 (83.6) 

Single 18 (16.4) 

Residence 
Home 57 (51.8) 

Nursing home 53 (48.2) 

Education 

Non-literate 21 (19.1) 

Literate 15 (13.6) 

Primary school 60 (54.6) 

Middle school and over 14 (12.7) 

Diagnosed disease 
Yes 96 (87.3) 

No 14 (12.7) 

Care 
Having a caregiver 14 (12.7) 

Self-care 96 (87.3) 
 

Table 2. The nutritional characteristics and SF-36 summary scale scores of community-dwelling and institutionalized older adults 

Characteristics 
Community-dwelling older adults Institutionalized older adults 

Test value* p-value 
Mean ± Standard deviation Mean ± Standard deviation 

MNA 24.8 ± 3.0 24.1 ± 3.7 Z = -0.756 0.450 

BMI (kg/m2) 31.0 ± 7.2 27.7 ± 5.5 Z = -2.381 0.017 

Muscle mass (kg) 44.5 ± 7.8 47.4 ± 7.2 Z = -2.327 0.020 

PRAL (mEq/d) -0.36 ± 12.8 17.2 ± 8.4 Z = -6.912 < 0.001 

NEAP (mEq/d) 45.9 ± 20.3 61.9 ± 9.6 Z = -5.411 < 0.001 

SF-36 physical component 60.1 ± 23.9 62.1 ± 24.9 Z = -0.380 0.704 

SF-36 mental component 69.7 ± 16.5 65.3 ± 18.6 Z = -1.615 0.106 

 n (%) n (%) Test value** p-value 

MNA     

Malnutrition risk (< 24 points) 16 (28.1) 18 (34.0) 
χ² = 0.446 0.504 

Well-nourished (24 to 30 points) 41 (71.9) 35 (66.0) 

SNAQ 65+     

Risk of undernutrition 15 (26.3) 16 (30.2) 
χ² = 0.204 0.652 

Nutritionally normal 42 (73.7) 37 (69.8) 

BMI     

Normal (< 30 kg/m2) 25 (43.9) 35 (66.0) 
χ² =5.448 0.020 

Overweight/obese (≥ 30 kg/m2) 32 (56.1) 18 (34.0) 

PRAL     

Negative PRAL 28 (49.1) - 
χ² =34.925 < 0.001 

Positive PRAL 29 (50.9) 53 (100) 

Note. *Mann-Whitney U test & **Pearson’s Chi-square test and Fischer’s exact test 
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The same explanatory variables were selected for multiple 

linear regression analysis aiming to identify the determinants 

of SF-36 mental component scores (Table 5). These variables 

explained 34.0% of the variation in SF-36 mental component 

scores. Higher MNA score was associated with higher SF-36 

mental component score (B = 2.362, p < 0.001). On the other 

hand, lower BMI was associated with higher SF-36 mental 

component score (B = -0.750, p = 0.003). In addition, living at 

home was associated with a higher SF-36 mental component 

score than living in a care home (B = 9.209, p = 0.018). 

DISCUSSION 

Improving the quality of life institutionalized and 

community-dwelling older adults may lead to substantial 

savings in health expenditures. It was reported that 

malnutrition in community-dwelling and institutionalized 

older adults decreased the quality of life, increased the care 

burden, and thus imposes a significant burden on health 

expenditures [30]. We anticipate that improvement in 

nutritional status may result in improved quality of life. 

Therefore, we find it worthwhile to examine the nutritional 

determinants of health-related quality of life in older adults. 

In the present study, we have found that the prevalence of 

malnutrition risk as 34.0% in nursing home residents and 

28.1% in community-dwelling older adults according to the 

MNA scores. Also, these percentages were 30.2% in nursing 

home residents and 26.3% in community-dwelling older adults 

according to the SNAQ65+. As can be seen, the prevalence of 

malnutrition was quite similar in both groups. However, BMI 

values of community-dwelling older adults were significantly 

higher than those of nursing home residents. Contrary to our 

findings, in a study conducted with older adults aged ≥ 70 years 

old in China, there was no statistically significant difference 

between nursing home residents and community-dwelling 

participants in terms of BMI values [31]. The reason for this 

difference in the present study may be that institutionalized 

older adults do not have difficulty in accessing different foods 

and regularly consume adequate and balanced meals. 

However, the statistically significant difference in terms BMI 

was not effective enough to make a significant difference in SF-

36 summary scale scores. The study in [15], which found similar 

results, reported that there was no statistically significant 

difference between community-dwelling and institutionalized 

older adults in terms of all aspects of quality of life. The older 

adults who had severe health conditions were excluded from 

the present study. Therefore, it is thought that the participants 

in both groups may have similar health-related quality of life 

levels. 

Table 3. Correlation between the nutritional parameters and SF-36 summary scale scores 

 
SF-36 physical component SF-36 mental component 

r* p r* p 

Community-dwelling older adults     

MNA 0.230 0.085 0.377 0.004 

BMI -0.412 0.001 -0.114 0.400 

Muscle mass 0.109 0.418 0.261 0.051 

PRAL 0.163 0.225 0.052 0.700 

NEAP 0.133 0.326 -0.017 0.900 

Institutionalized older adults     

MNA 0.502 < 0.001 0.590 < 0.001 

BMI -0.122 0.385 0.018 0.898 

Muscle mass 0.377 0.006 0.425 0.002 

PRAL -0.006 0.964 -0.106 0.450 

NEAP -0.128 0.362 -0.185 0.185 

Note. *Spearman’s rho correlation 

Table 4. Multiple linear regression analysis of the variables that can affect the SF-36 physical component scores 

SF-36 physical component B SEM β t p-value 

MNA 2.583 0.653 0.352 3.955 < 0.001 

SNAQ 65+a 2.752 4.455 0.051 0.618 0.538 

BMI -1.793 0.335 -0.489 -5.360 < 0.001 

Muscle mass 0.715 0.308 0.226 2.320 0.022 

PRAL 0.560 0.364 0.323 1.537 0.127 

NEAP -0.285 0.246 -0.211 -1.158 0.250 

Residenceb 8.500 5.241 0.177 1.622 0.108 

Note. R2: 0.357; aSNAQ 65+: 0 risk of undernutrition, 1 not under nutrition; bResidence: 0 care home, 1 home; & SEM: Standard error of mean 

Table 5. Multiple linear regression analysis of the variables that can affect the SF-36 mental component scores 

SF-36 mental component B SEM β t p-value 

MNA 2.362 0.477 0.447 4.952 < 0.001 

SNAQ 65+a -2.179 3.254 -0.056 -0.670 0.505 

BMI -0.750 0.244 -0.284 -3.068 0.003 

Muscle mass 0.445 0.225 0.195 1.978 0.051 

PRAL 0.461 0.266 0.368 1.730 0.087 

NEAP -0.312 0.179 -0.321 -1.739 0.085 

Residenceb 9.209 3.828 0.266 2.406 0.018 

Note. R2: 0.340; aSNAQ 65+: 0 risk of undernutrition, 1 not under nutrition; bResidence: 0 care home, 1 home; & SEM: Standard error of mean 
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There were also significant differences between the two 

groups in terms of PRAL and NEAP values. It was particularly 

striking that all institutionalized older adults had positive PRAL 

value. The significant difference in favor of institutionalized 

older adults in terms of dietary protein intake is sufficiently 

explanatory for this finding. We think that even if adequate and 

balanced menus in terms of energy and nutrients are planned 

by care home nutritionists, the older adults may prefer protein-

rich foods and meals and consume less fruits and vegetables. 

Both the significant correlation values in Table 3 and the 

significant difference between the groups in Figure 3 suggest 

that SF-36 mental component scores are sensitive to MNA and 

SF-36 physical component scores are sensitive to BMI in 

community-dwelling older adults. On the other hand, MNA 

scores had strong positive correlations with both SF-36 

physical and mental component scores in institutionalized 

older adults. In a study conducted with home-dwelling older 

adults, MNA scores were found to be positively correlated with 

SF-36 summary scale scores and it was also reported that well-

nourished older adults had significantly higher SF-36 summary 

scale scores than older adults at risk of malnutrition. In the 

same study, BMI values were found to be negatively correlated 

with SF-36 mental component scores [8]. The study in [32] 

reported that SF-36 sub-scores were positively associated with 

MNA scores in Vietnamese rural older adults. The study in [33] 

found a significant positive correlation between health-related 

quality of life measured by the 15D and MNA scores in home-

dwelling older adults aged ≥ 75 years. In a study conducted on 

a large sample of community-dwelling older adults in Greece, 

MNA scores of participants with high health-related quality of 

life were significantly greater than those of participants with 

low health-related quality of life [34]. The study in [35] specified 

that life quality was positively associated with MNA scores and 

negatively associated with BMI values in non-institutionalized 

older adults. The study in [36] also reported that there were 

statistically significant differences between two MNA groups 

(MNA ≥ 24 and MNA < 24) in terms of overall scores and all 

specific domains scores (physical, psychological, social and 

environmental) of life quality scale in institutionalized older 

adults. The study in [37] reported that health-related quality of 

life was negatively associated with being malnourished 

(according to MNA) in a large sample of Brazilian 

institutionalized older adults. In another study conducted with 

community-dwelling older adults, the mean SF-36 summary 

scale scores were reported to be significantly different 

between MNA groups. The life quality scores of nutritionally 

compromised individuals were significantly lower than those 

of well-nourished individuals. Moreover, similar to our results, 

SF-36 summary scale scores had a high positive correlation 

with the MNA scores [38]. Based on the findings of this study 

and the literature review, we can state that MNA scores are 

strongly associated with life quality indicators in both 

community-dwelling and institutionalized older adults. 

Another nutritional parameter associated with the SF-36 

health-related quality of life scale scores was muscle mass. 

Muscle mass was found to be positively correlated with both 

physical and mental component scores, especially in 

institutionalized older adults (Table 3). Similar to the results of 

the present study, It was reported that as after a 12-week 

systematic strength training program in elderly men, the 

physical and mental component scores of the health-related 

quality of life scale increased in parallel with increasing muscle 

mass [39]. The study in [40] also found that older adults with 

poor quality of life had lower muscle mass. Even though high 

protein intake has possible negative consequences such as 

high dietary acid load, its contribution to increased lean body 

mass may positively affect quality of life parameters. 

Multiple linear regression analysis showed that SF-36 

summary scale scores were positively associated with MNA 

scores and negatively associated with BMI values (Table 4 and 

Table 5). Similar to the present findings, higher MNA/MNA-SF 

scores and lower BMI values were found to be associated with 

higher SF-36 summary scale scores in studies conducted with 

home care patients and home-dwelling older persons [8, 11]. 

SF-36 mental component scores were found to be associated 

with place of residence as well as MNA and BMI. Living at home 

was associated with higher mental component scores. 

Institutional care may be advantageous in terms of 

professional health care. However, the higher SF-36 mental 

component scores in older adults, most of whom lived with 

their families, points to the relationship between “living with 

family” and “mental well-being”. Individuals with poor mental 

status may prefer institutional care or living with family may be 

beneficial for mental health. The question of whether mental 

health is a cause or effect is important and needs further study. 

It has been stated that higher dietary acid load may be 

associated with insulin resistance, hypertension, and chronic 

kidney disease [12, 13]. In addition, the studies conducted in 

different populations have reported that higher dietary acid 

load is associated with lower bone mineral density, higher 

serum triglyceride levels, and the risk of metabolic syndrome 

[41-43]. It is obvious that these health conditions can directly 

affect quality of life. One of the hypotheses of this study was 

that dietary acid load would indirectly affect life quality 

parameters. However, both correlation and regression 

analyses showed that PRAL and NEAP values were not 

associated with SF-36 summary scale scores. On the other 

hand, in the present study, the PRAL positivity of 

institutionalized older adults was significantly higher than that 

of community-dwelling older adults. It is thought that this may 

be due to the difference in dietary protein intake. Mean daily 

dietary protein intake was 41.9 ± 22.1 g/day in community-

dwelling older adults and 85.9 ± 16.7 g/day in institutionalized 

older adults (p < 0.05; not reported in the results). The most 

important factor for this situation is undoubtedly the more 

professional nutritional services provided in care homes and 

the making of nutritional plans considering the adequacy of 

energy and nutrients. 

The multiple linear regression models showed that the 

SNAQ65+ was not significantly associated with SF-36 summary 

scale scores (Table 4 and Table 5). Although the SNAQ65+ is 

advantageous in terms of ease of use and practicality 

compared to the MNA, it does not query some important 

factors associated with undernutrition such as 

neuropsychological problems, polypharmacy, dietary intake, 

and self-assessment. Therefore, it is possible to suggest that 

the MNA is a very strong nutritional assessment tool compared 

to the SNAQ65+ in predicting health-related quality of life in 

older adults. 

CONCLUSION 

The association between nutritional status and quality of 

life were examined with different statistical models. 

Anthropometric parameters such as BMI and muscle mass 
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were significantly associated with different components of the 

SF-36 quality of life scale in older adults. However, the 

association between the dietary acid load and health-related 

quality of life should be investigated in studies with larger 

samples. Finally, MNA was found to have a positive relationship 

with quality-of-life parameters. All these findings suggest that 

periodic nutritional screening of older adults is critical. 

Periodic nutritional screening of institutionalized older adults 

by the nursing home health care team is quite important. 

Community-dwelling older adults should also be periodically 

screened for nutritional status within the scope of home health 

services. As part of this screening, retrospective dietary records 

and anthropometric measurements should be obtained and 

nutritional status should be evaluated using a comprehensive 

screening tool such as MNA. We believe that nutritional 

screening and nutritional interventions accordingly are 

important for preventing malnutrition-related comorbidity 

and improving quality of life. 

Study Limitations 

For the participation of institutionalized older adults, study 

permission was obtained from a single center. Private nursing 

homes did not give permission for the study. Older adults with 

chronic diseases were not included in the study. In addition, 

older adults not eligible for body composition analysis 

procedures or those with pacemakers were also excluded from 

the study. All these issues limited the study to be conducted on 

a large sample. Lastly, some participants had difficulties in 

keeping a three-day dietary record. Therefore, support for 

dietary recording was obtained from family members with 

whom the participants were living or caregivers. 

Author contributions: AK-U: conceptualization, data curation, 

investigation, & methodology; NA-T: methodology, writing–original 
draft preparation, & supervision; & EA: data curation, writing–original 

draft preparation, & statistical analysis. All authors have agreed with 
the results and conclusions. 

Funding: No funding source is reported for this study. 

Acknowledgments: The authors would like to thank the participants 
for their valuable time. 

Ethical statement: The authors stated that the study was approved by 
the Ethics Committee at Gazi University on 23 October 2015 with 

approval number 124102. In addition, research permission was 
provided by the Ministry of Family and Social Policies of the Republic of 

Turkey on 25 January 2016 with permission number 73595336-605.01-
18650. Written informed consents were obtained from the participants. 

Declaration of interest: No conflict of interest is declared by the 
authors. 

Data sharing statement: Data supporting the findings and 
conclusions are available upon request from the corresponding author. 

REFERENCES 

1. Chaudhary JK, Rath PC. Stem cells and aging. In: Rath PC, 

editor. Models, molecules and mechanisms in 

biogerontology. 1st ed. Singapore: Springer; 2020. p. 213-

34. https://doi.org/10.1007/978-981-32-9005-1_12 

2. TUIK. The elderly in statistics. Turkish Statistical Institute; 

2023. Available at: https://data.tuik.gov.tr/Bulten/Index?p 

=Istatistiklerle-Yaslilar-2023-53710 (Accessed: 3 August 

2024). 

3. WHO. Ageing and health. World Health Organization; 2024. 

Available at: https://www.who.int/news-room/fact-sheets/ 

detail/ageing-and-health (Accessed: 2 October 2024). 

4. Halaweh H. Correlation between health-related quality of 

life and hand grip strength among older adults. Exp Aging 

Res. 2020;46(2):178-91. https://doi.org/10.1080/0361073X. 

2020.1716157 PMid:31928183 

5. Jiang J, Hu X, Chen J, et al. Predicting long-term mortality 

in hospitalized elderly patients using the new ESPEN 

definition. Sci Rep. 2017;7(1):4067. https://doi.org/10.1038/ 

s41598-017-04483-1 PMid:28642623 PMCid:PMC548144 

6. Corcoran C, Murphy C, Culligan EP, Walton J, Sleator RD. 

Malnutrition in the elderly. Sci Prog. 2019;102(2):171-80. 

https://doi.org/10.1177/0036850419854290 PMid: 

31829839 PMCid:PMC10424533 

7. Chapman IM. Endocrinology of anorexia of ageing. Best 

Pract Res Clin Endocrinol Metab. 2004;18(3):437-52. 

https://doi.org/10.1016/j.beem.2004.02.004 PMid: 

15261848 

8. Acar-Tek N, Karaçil-Ermumcu MŞ. Determinants of health 

related quality of life in home dwelling elderly population: 

Appetite and nutritional status. J Nutr Health Aging. 2018; 

22(8):996-1002. https://doi.org/10.1007/s12603-018-1066-9 

PMid:30272105 

9. Kaiser MJ, Bauer JM, Ramsch C, et al. Frequency of 

malnutrition in older adults: A multinational perspective 

using the mini nutritional assessment. J Am Geriatr Soc. 

2010;58(9):1734-8. https://doi.org/10.1111/j.1532-5415. 

2010.03016.x PMid:20863332 

10. Schneider SM, Correia M. Epidemiology of weight loss, 

malnutrition and sarcopenia: A transatlantic view. 

Nutrition. 2020;69:110581. https://doi.org/10.1016/j.nut. 

2019.110581 PMid:31622908 

11. Adıgüzel E, Acar-Tek N. Nutrition-related parameters 

predict the health-related quality of life in home care 

patients. Exp Gerontol. 2019;120:15-20. https://doi.org/10. 

1016/j.exger.2019.02.018 PMid:30822485 

12. Scialla JJ, Anderson CA. Dietary acid load: A novel 

nutritional target in chronic kidney disease? Adv Chronic 

Kidney Dis. 2013;20(2):141-9. https://doi.org/10.1053/j. 

ackd.2012.11.001 PMid:23439373 PMCid:PMC3604792 

13. Akter S, Eguchi M, Kuwahara K, et al. High dietary acid load 

is associated with insulin resistance: The Furukawa 

nutrition and health study. Clin Nutr. 2016;35(2):453-9. 

https://doi.org/10.1016/j.clnu.2015.03.008 PMid:25863769 

14. Leon-Salas B, Olazaran J, Cruz-Orduna I, et al. Quality of life 

(QoL) in community-dwelling and institutionalized 

Alzheimer’s disease (AD) patients. Arch Gerontol Geriatr. 

2013;57(3):257-62. https://doi.org/10.1016/j.archger.2013. 

04.013 PMid:23706270 

15. Cucato GG, Ritti-Dias RM, Cendoroglo MS, et al. Health-

related quality of life in Brazilian community-dwelling and 

institutionalized elderly: Comparison between genders. 

Rev Assoc Med Bras. 2016;62(9):848-52. https://doi.org/10. 

1590/1806-9282.62.09.848 PMid:28001259 

16. Soriano CA, Sarmiento WD, Songco FJ, Macindo JR, Conde 

AR. Socio-demographics, spirituality, and quality of life 

among community-dwelling and institutionalized older 

adults: A structural equation model. Arch Gerontol Geriatr. 

2016;66:176-82. https://doi.org/10.1016/j.archger.2016.05. 

011 PMid:27343713 

17. Pekcan G. Beslenme durumunun saptanması 

[Determination of nutritional status]. In: Baysal A, editor. 

Diyet el kitabı. Ankara: Hatiboğlu Yayınevi; 2008. p. 96-137. 

https://doi.org/10.1007/978-981-32-9005-1_12
https://data.tuik.gov.tr/Bulten/Index?p=Istatistiklerle-Yaslilar-2023-53710
https://data.tuik.gov.tr/Bulten/Index?p=Istatistiklerle-Yaslilar-2023-53710
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://doi.org/10.1080/0361073X.2020.1716157
https://doi.org/10.1080/0361073X.2020.1716157
https://doi.org/10.1038/s41598-017-04483-1
https://doi.org/10.1038/s41598-017-04483-1
https://doi.org/10.1177/0036850419854290
https://doi.org/10.1016/j.beem.2004.02.004
https://doi.org/10.1007/s12603-018-1066-9
https://doi.org/10.1111/j.1532-5415.2010.03016.x
https://doi.org/10.1111/j.1532-5415.2010.03016.x
https://doi.org/10.1016/j.nut.2019.110581
https://doi.org/10.1016/j.nut.2019.110581
https://doi.org/10.1016/j.exger.2019.02.018
https://doi.org/10.1016/j.exger.2019.02.018
https://doi.org/10.1053/j.ackd.2012.11.001
https://doi.org/10.1053/j.ackd.2012.11.001
https://doi.org/10.1016/j.clnu.2015.03.008
https://doi.org/10.1016/j.archger.2013.04.013
https://doi.org/10.1016/j.archger.2013.04.013
https://doi.org/10.1590/1806-9282.62.09.848
https://doi.org/10.1590/1806-9282.62.09.848
https://doi.org/10.1016/j.archger.2016.05.011
https://doi.org/10.1016/j.archger.2016.05.011


 Kanbur-Usuğ et al. / ELECTRON J GEN MED, 2025;22(3):em647 9 / 10 

18. Rakıcıoğlu N, Acar-Tek N, Ayaz A, Pekcan G. Yemek ve besin 

fotoğraf kataloğu: Ölçü ve miktarlar [Food and nutrition 

photo catalog: Measurements and quantities]. Ankara: Ata 

Ofset; 2014. 

19. BeBiS. Bundeslebenmittelschlüssell 11.3 and other 

sources. Turkish version BeBis (Nutrition Information 

System). Stuttgart: Ebispro; 2004. 

20. Xu H, Jia T, Huang X, et al. Dietary acid load, insulin 

sensitivity and risk of type 2 diabetes in community-

dwelling older men. Diabetologia. 2014;57(8):1561-8. 

https://doi.org/10.1007/s00125-014-3275-z PMid:24875749 

21. Isenring EA, Banks M, Ferguson M, Bauer JD. Beyond 

malnutrition screening: Appropriate methods to guide 

nutrition care for aged care residents. J Acad Nutr Diet. 

2012;112(3):376-81. https://doi.org/10.1016/j.jada.2011.09. 

038 PMid:22717197 

22. Guigoz Y. The mini nutritional assessment (MNA) review of 

the literature-what does it tell us? J Nutr Health Aging. 

2006;10(6):466-85. 

23. Arvanitakis M, Coppens P, Doughan L, Van Gossum A. 

Nutrition in care homes and home care: 

Recommendations–A summary based on the report 

approved by the Council of Europe. Clin Nutr. 2009; 

28(5):492-6. https://doi.org/10.1016/j.clnu.2009.07.011 

PMid:19699562 

24. Wijnhoven HAH, Schilp J, van Bokhorst-de van der 

Schueren MAE, et al. Development and validation of criteria 

for determining undernutrition in community-dwelling 

older men and women: The short nutritional assessment 

questionnaire 65+. Clin Nutr. 2012;31(3):351-8. 

https://doi.org/10.1016/j.clnu.2011.10.013 PMid:22119209 

PMCid:PMC6121713 

25. Lohman TG, Roche AF, Martorell R. Anthropometric 

standardization reference manual. Champaign (IL): Human 

Kinetics Books; 1991. 

26. WHO. A healthy lifestyle–WHO recommendations. World 

Health Organization; 2010. Available at: https://www.who. 

int/europe/news-room/fact-sheets/item/a-healthy-

lifestyle---who-recommendations (Accessed: 3 August 

2024). 

27. Benitez Brito N, Suarez Llanos JP, Fuentes Ferrer M, et al. 

Relationship between mid-upper arm circumference and 

body mass index in inpatients. PLoS One. 2016;11(8): 

e0160480. https://doi.org/10.1371/journal.pone.0160480 

PMid:27494612 PMCid:PMC4975446 

28. Bağcı-Bosi AT. Anthropometry in elderly. Turk J Geriatr. 

2003;6(4):147-51.  

29. Ware JE, Kosinski M, Keller SD. SF-36 physical and mental 

health summary scales: A user’s manual. Boston (MA): New 

England Medical Center; 1994. 

30. Abizanda P, Sinclair A, Barcons N, Lizan L, Rodriguez-Manas 

L. Costs of malnutrition in institutionalized and 

community-dwelling older adults: A systematic review. J 

Am Med Dir Assoc. 2016;17(1):17-23. https://doi.org/10. 

1016/j.jamda.2015.07.005 PMid:26712488 

31. Yeung SSY, Chan JHY, Chan RSM, Sham A, Ho SC, Woo J. 

Predictive value of the GLIM criteria in Chinese community-

dwelling and institutionalized older adults aged 70 years 

and over. J Nutr Health Aging. 2021;25(5):645-52. 

https://doi.org/10.1007/s12603-021-1610-x PMid:33949632 

32. Huynh NTH, Nguyen TTT, Pham HKT, et al. Malnutrition, 

Frailty, and health-related quality of life among rural older 

adults in Vietnam: A cross-sectional study. Clin Interv 

Aging. 2023;18:677-88. https://doi.org/10.2147/CIA. 

S405847 PMid:37138949 PMCid: PMC10149318 

33. Kunvik S, Kanninen JC, Holm A, Suominen MH, Kautiainen 

H, Puustinen J. Nutritional status and health-related 

quality of life among home-dwelling older adults aged 75 

years: The PORI75 study. Nutrients. 2024;16(11):1713. 

https://doi.org/10.3390/nu16111713 PMid:38892646 

PMCid:PMC11174355 

34. Papadopoulou SK, Mantzorou M, Voulgaridou G, et al. 

Nutritional status is associated with health-related quality 

of life, physical activity, and sleep quality: A cross-sectional 

study in an elderly Greek population. Nutrients. 

2023;15(2):443. https://doi.org/10.3390/nu15020443 PMid: 

3667831 PMCid:PMC9862893 

35. Jimenez-Redondo S, Beltran de Miguel B, Gavidia Banegas 

J, Guzman Mercedes L, Gomez-Pavon J, Cuadrado Vives C. 

Influence of nutritional status on health-related quality of 

life of non-institutionalized older people. J Nutr Health 

Aging. 2014;18(4):359-64. https://doi.org/10.1007/s12603-

013-0416-x PMid:24676315 

36. Lai CK, Leung DD, Kwong EW, Lee RL. Factors associated 

with the quality of life of nursing home residents in Hong 

Kong. Int Nurs Rev. 2015;62(1):120-9. https://doi.org/10. 

1111/inr.12152 PMid:25418050 

37. de Oliveira LFS, Wanderley RL, de Medeiros MMD, et al. 

Health-related quality of life of institutionalized older 

adults: Influence of physical, nutritional and self-perceived 

health status. Arch Gerontol Geriatr. 2021;92:104278. 

https://doi.org/10.1016/j.archger.2020.104278 PMid: 

33069111 

38. Khatami F, Shafiee G, Kamali K, Ebrahimi M, Azimi M, et al. 

Correlation between malnutrition and health-related 

quality of life (HRQOL) in elderly Iranian adults. J Int Med 

Res. 2020;48(1):300060519863497. https://doi.org/10.1177/ 

0300060519863497 PMid:31502490 PMCid:PMC7140194 

39. Haraldstad K, Rohde G, Stea TH, Lohne-Seiler H, Hetlelid K, 

et al. Changes in health-related quality of life in elderly men 

after 12 weeks of strength training. Eur Rev Aging Phys Act. 

2017;14:8. https://doi.org/10.1186/s11556-017-0177-3 

PMid:28572857 PMCid:PMC5450110 

40. Petnehazy N, Barnes HN, Newman AB, et al. Muscle mass, 

strength, power and physical performance and their 

association with quality of life in older adults, the study of 

muscle, mobility and aging (SOMMA). J Frailty Aging. 

2024;13(4):384-90. https://doi.org/10.14283/jfa.2024.45 

PMid:37961491 

41. Mangano KM, Walsh SJ, Kenny AM, Insogna KL, Kerstetter 

JE. Dietary acid load is associated with lower bone mineral 

density in men with low intake of dietary calcium. J Bone 

Miner Res. 2014;29(2):500-6. https://doi.org/10.1002/jbmr. 

2053 PMid:23873776 PMCid:PMC3946957 

42. Iwase H, Tanaka M, Kobayashi Y, et al. Lower vegetable 

protein intake and higher dietary acid load associated with 

lower carbohydrate intake are risk factors for metabolic 

syndrome in patients with type 2 diabetes: Post-hoc 

analysis of a cross-sectional study. J Diabetes Investig. 

2015;6(4):465-72. https://doi.org/10.1111/jdi.12326 PMid: 

26221526 PMCid:PMC4511307 

https://doi.org/10.1007/s00125-014-3275-z
https://doi.org/10.1016/j.jada.2011.09.038
https://doi.org/10.1016/j.jada.2011.09.038
https://doi.org/10.1016/j.clnu.2009.07.011
https://doi.org/10.1016/j.clnu.2011.10.013
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://doi.org/10.1371/journal.pone.0160480
https://doi.org/10.1016/j.jamda.2015.07.005
https://doi.org/10.1016/j.jamda.2015.07.005
https://doi.org/10.1007/s12603-021-1610-x
https://doi.org/10.2147/CIA.S405847
https://doi.org/10.2147/CIA.S405847
https://doi.org/10.3390/nu16111713
https://doi.org/10.3390/nu15020443
https://doi.org/10.1007/s12603-013-0416-x
https://doi.org/10.1007/s12603-013-0416-x
https://doi.org/10.1111/inr.12152
https://doi.org/10.1111/inr.12152
https://doi.org/10.1016/j.archger.2020.104278
https://doi.org/10.1177/0300060519863497
https://doi.org/10.1177/0300060519863497
https://doi.org/10.1186/s11556-017-0177-3
https://doi.org/10.14283/jfa.2024.45
https://doi.org/10.1002/jbmr.2053
https://doi.org/10.1002/jbmr.2053
https://doi.org/10.1111/jdi.12326


10 / 10 Kanbur-Usuğ et al. / ELECTRON J GEN MED, 2025;22(3):em647 

43. Abbasalizad Farhangi M, Nikniaz L, Nikniaz Z. Higher 

dietary acid load potentially increases serum triglyceride 

and obesity prevalence in adults: An updated systematic 

review and meta-analysis. PLoS One. 2019;14(5):e0216547. 

https://doi.org/10.1371/journal.pone.0216547 PMid: 

31071141 PMCid:PMC6508739 

 

 

https://doi.org/10.1371/journal.pone.0216547

	INTRODUCTION
	METHODOLOGY
	Study Procedure and Sampling
	Ethical Issues
	Measures
	Nutritional parameters
	Nutritional assessment
	Quality of life

	Statistical Analysis

	RESULTS
	DISCUSSION
	CONCLUSION
	Study Limitations

	REFERENCES

