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ABSTRACT 

Background: Nutrition is an essential element of healthiness in aging, the deterioration of nutritional status effects, and is affected by 

physiological, psychosocial and dietary changes that occur with advanced age. Objectives: This study aims to clarify the correlation 

between nutritional status and health-related factors, biochemical measurements, and cognitive functions of the elderly participants. 

Methods: A cross-sectional study in primary health home in Makkah region, KSA, it conducted for four months. After applying the 

inclusion criteria, fifty-three elderly selected from Taif and Makkah social care home. Participants’ information collected from medical 

record files. In addition, we used two standardized, valid questionnaires; mini nutritional assessment (MNA) and mini-mental state 

exam (MMSE) by face-to-face interviews. Complete blood count (CBC), total homocysteine, vitamin B12 and folate levels analyzed. 

Inferential statistics Chi-square (ᵪ²) was used to measure the correlation and regression analysis.  Results: The data revealed that only 

26.41% of the participants in normal nutritional status, there were non-significant differences between genders in MNA. There was a 
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non-significant correlation between MNA and marital status, education level and retirement status of the participants. While, there 

was a significant correlation between MNA and age categories and anthropometric measurements. There was a significant 

correlation between MNA and the participants’ walkability, hearing, vision status, oral health, and chewing problems. There was no 

correlation between MNA and the measured biochemical parameters, where most elderly people have poor nutritional status. There 

was a significant correlation between MNA and MMSE of the participants (P< 0.001). Therefore, effective care strategies for 

improving the nutritional status of the elderly are necessary for enhancing their quality of life. 

 

Keywords: Elderly, health status, cognitive functions, Nutrition assessment. 

 

 

 

1. INTRODUCTION  

The number of older persons is elevated worldwide (Hafez et al., 2000). Globally older adults “aged 60 years or over” accounted for 

9.2% in 1990, in 2013 accounted 11.7%, it expected to grow as a proportion of the world population, reaching 21.1% by 2050 (UN, 

2013). The percentage of the elderly in Saudi Arabia accounted for 7.3% in 2012, before it was 4.8% in 2000, is expected to rise to 

8% in 2025, and is predicted to be about 25% of the total population by the end of 2050 (CDSI, 2012). Malnutrition is a state caused 

by inadequate nutrients intake or uptake, which induced diminished mental and physical ability, change body composition, acute or 

chronic diseases, and poor health outcomes (Cederholm et al., 2015). It is a high prevalence among aging. Physiological, social, 

psychological, income and dietary factors affected on elderly’s nutritional and health status (Vedantam et al., 2010). Dietary 

consumption and nutrients utilization decline with advanced age, thus contributing to malnutrition and nutrients deficiencies (Kaiser 

et al., 2010). In aging, malnutrition correlated with increasing frailty, poor health outcomes (Clegg et al., 2013), and sarcopenia (loss 

of body muscle mass and decline in strength) which decline physical functions (Landi et al., 2018). 

There are multifactorial causes of malnutrition in aging including poor appetite, decline in sensation taste and smell, visual 

impairment, altered food habits, gastrointestinal condition, medications, acute or chronic diseases, and poor dentition (Locher et al., 

2009, Schilp et al., 2011 and Volkert et al., 2019). Malnutrition has severe outcomes for individuals, communities, health care 

serveries, reduced life quality, and increase mortality (Elia, 2015 and Volkert et al., 2019). The mini nutritional (MNA) assessment 

scale establishes to detect malnutrition risk in aging (Kaiser et al., 2010). Mild cognitive impairment (MCI) strongly related to aging. 

Early detection of MCI increases the opportunity to conduct useful compensatory strategies. Internationally, the most common 

screening measure for MCI is MMSE (Hachinski, 2008).Several studies documented that nutritional problems associated with 

cognitive decline eg. Sarcopenia, weight loss, and appetite change (Soto et al., 2012; Kai et al., 2015; Sugimoto et al., 2016 and Suma 

et al., 2018).  

In this view, the present work aims to assess the nutritional status of the participants using MNA, and determine its correlation 

with health-related factors, biochemical measurements, and MMSE. 

 

2. METHODOLOGY 

Study Protocol 

This study was conducted in the primary health home in Makkah region, KSA and is completed by the end of2017. The participants 

were institutionalized in the social care home administered by the Ministry of Social Affairs (MOSA), KSA. The inclusion criteria 

included subjects aged 60 years or over, not have renal, liver, psychiatric illnesses, or megaloblastic anemia; they have unstable 

health situations, and they not receiving chemotherapy. After applying the inclusion criteria, the elderly (n =53) (28 male and 25 

women) were selected from Makkah and Taif cities social care homes. 

 

Ethical Approval 

This research was approved by the Ethics Committee, Biomedical Ethics Units, (Number HA-02-J-008), Faculty of Medicine, King 

Abdul-Aziz University, Jeddah, KSA. Official permission was approved by the Ministry of Social Affairs, KSA. 

 

Data Collection Tools 

Participants’ information was collected from the medical record files. In addition, two valid standardized questionnaires were used 

(mini nutritional assessment (MNA) and mini-mental state exam (MMSE)) by face-to-face interviews in the Arabic language. 
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Mini Nutritional Assessment (MNA) Questionnaire 

MNA is a quick method for assessing the nutrition status of elderly people. This questionnaire was performed according to Guigoz et 

al. (2006). The MNA-SF is a validated and standardized screening tool that is based on the full MNA developed to detect nutritional 

problems in older people (Vellas et al., 2006 and Kaiser et al., 2009). The score of 0-7 indicate to malnutrition, score 8-11 indicate to 

the risk of malnutrition, and the score of 12-14 indicate to normal nutritional status. 

 

Cognitive Assessment Questionnaire 

The MMSE questionnaire was used to measure the cognitive functions of the participants (Pangman et al., 2000).  In brief, MMSE is a 

crude dementia-screening instrument consisting of evaluating time and place orientation (10 points), registration (3 points), 

attention and calculation (5 points), remembering and recall (3 points), and language/praxis (9 points). All questions or tasks 

presented in the Arabic language, resulted scores ranging from 0 to 30. 

 

Biochemical Measurements 

Complete blood count (CBC), total homocysteine, vitamin B12, and folate levels were analyzed. Biochemical analysis was done in 

KAU hospital and At Alborj, Makkah, KSA and in King Faisal Hospital and At Alborj, Taif, KSA. Biochemical results were interpreted as 

normal, low or high for all participants according to the normal range.  

 

Statistical Analysis 

The collected data was analyzed using SPSS version 22. The data were represented as descriptive statistics (percentage, frequency, 

or mean± SD). Inferential statistics (Chi-square (ᵪ²) was used to measure correlation and regression analysis. The p< 0.05 considered 

significant.  

 

3. RESULTS 

Mini Nutritional Assessment  

The MNA results are illustrated in Table (1). The data revealed that only 26.41% in normal nutritional status, there was non-

significant between genders in MNA. Malnutrition may be due to physiological changes associated with aging, and the meals 

provided to them which do not meet DRIs of micro-nutrients at this stage. Table (2) showed an estimation of MNA; the mean value 

of MNA recorded 8.75±3.38. Figure (1) showed a histogram of MNA with the normal curve as it indicated that the MNA was not 

normally distributed among the elderly (p-value <0.05). 

 

Table 1 Distribution of the participants according to MNA 

Mini Nutritional Assessment (MNA)  
Male 

 28 (52.83) 

Women 

 25 (47.17) 

All  participants 

 53 (100) 
P-value * 

Malnourished 

At risk of malnutrition 

Normal nutritional status 

14 (26.42) 

8 (15.09) 

6 (11.32) 

6 (11.32) 

11 (20.76) 

8 (15.09) 

20 (37.74) 

19 (35.85) 

14 (26.41) 

0.149 

Data are represent as N (%) n=53.    *Significant difference using chi-square. 

 

 

Figure 1 Distribution of mini nutritional assessment (MNA) among the participants 
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Table 2 Estimation of mini nutritional assessment (MNA) among the participants 

Variable Mean 
95% CI 

SD Min Max Range Skewness 
Lower Upper 

MNA 8.75 7.82 9.69 3.38 1 14 13 -.312 

 

Table 3 Correlation between MNA and demographic characteristics in participants 

General characteristics 

MNA 
Total 

53(100) 
P-value* Malnourished 

20 (37.74) 

At-risk 

19(35.84) 

Normal 

14(26.42) 

Age (Y) 

60 - 74  

75 - 89  

90 - 105 

 

5 (9.43) 

7 (13.21) 

8 (15.10) 

 

7(13.21) 

8 (15.09) 

4 (7.54) 

 

9 (16.99) 

5(9.43) 

- 

 

21(39.62) 

20(37.74) 

12(22.64) 

0.05 

Marital status 

Single  

Married  

Divorced  

Widow  

Not known  

 

10 (18.88) 

- 

2 (3.77) 

8 (15.09) 

- 

 

9 (16.98) 

2 (3.77) 

3 (5.66) 

5 (9.43) 

- 

 

4 (7.55) 

3 (5.66) 

1 (1.89) 

5 (9.43) 

1 (1.89) 

 

23 (43.40) 

5 (9.43) 

6 (11.32) 

18 (33.96) 

1 (1.88) 

0.347 

Level of education  

Uneducated 

Read & write  

Elementary  

Secondary& High school  

University  

Postgraduate & 

Unknown  

 

20 (37.74) 

- 

- 

- 

- 

- 

 

17 (32.06) 

1 (1.89) 

1 (1.89) 

- 

- 

- 

 

9 (16.99) 

2 (3.77) 

2 (3.77) 

- 

1 (1.89) 

- 

 

46(86.79) 

3 (5.66) 

3 (5.66) 

- 

1 (1.89) 

- 

0.126 

Retirement status 

Previously working  

Non-working previously  

Unknown  

 

6(11.32) 

13(24.53) 

1(1.89) 

 

6(11.32) 

13(24.52) 

- 

 

2(3.77) 

11(20.75) 

1(1.89) 

 

14(26.42) 

37(69.81) 

2(3.77) 

0.642 

BMI  (Kg/m²) 

Underweight 

Normal 

Overweight 

Obesity 

 

12 (22.64) 

6 (11.32) 

1 (1.89) 

1(1.89) 

 

- 

6 (11.32) 

9 (16.98) 

4 (7.55) 

 

- 

2 (3.78) 

4 (7.55) 

8 (15.09) 

 

12 (22.64) 

14 (26.42) 

14 (26.42) 

13 (24.53) 

0.000 

WHR 

Low  

Moderate  

High  

Very high  

 

8 (15.09) 

7 (13.21) 

1(1.89) 

4 (7.55) 

 

3 (5.66) 

5 (9.43) 

6 (11.32) 

5 (9.43) 

 

- 

4 (7.55) 

2 (3.77) 

8 (15.09) 

 

11 (20.75) 

16 (30.19) 

9 (16.98) 

17(32.08) 

0.021 

Data are represent as N (% ) n=53.  *Significant difference using (chi-square). 

Classification of BMI, according to (WHO, 2006) and WHR according to (WHO, 2008). 

 

Correlation between MNA and Demographic Characteristics 

Table (3) showed a correlation between MNA and demographic characteristics of the participants. The results of ᵪ̅ ² independence 

test revealed that in the age group (90 -105 Y), no one is normal, while eight malnourished and four at risk. In the education level, all 

illiterate participants were malnourished. There was a non-significant correlation between MNA and marital status, education level 

and retirement status of the participants. While there was a statistical significant correlation between MNA age categories, as well as 

MNA and anthropometric measurements (BMI and WHR). 
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Correlation between MNA and physical status and nutrition-related factors 

Results revealed that the majority of the participants can walk were in normal MNA 7 (13.21%), and only 1 (1.89%) was 

malnourished, while most of the elderly cannot walk were malnourished 19 (35.85%). Concerning hearing, most of the participants 

10 (18.87%) with normal hearing were normal MNA. The participants with normal vision 4 (7.55%) in malnourished and the majority 

12 (22.65%) in normal MNA. The participants with weak vision status were 11 (20.75%) in malnourished, 10 (18.87%) at risk, and only 

2 (3.77%) in normal MNA. Concerning teeth and gum health the results showed that, in participants with good oral health, there was 

only 1(1.89%) in malnourished while the majority 11(20.75%) in normal MNA. Participants with weak teeth and gum health 13 

(24.53%) in malnourished and only 1(1.89%) in normal MNA. There was a statistical significant correlation between MNA and the 

participants’ walk ability, hearing, vision status and teeth and gum health.  

 

Table 4 Correlation between MNA and health-related factors in the participants 

Health-related factors 

MNA 
Total 

53(100) 
P-value* Malnourished 

20 (37.74) 

At-risk 

19(35.84) 

Normal 

14(26.42) 

Mobility 

Yes 

No 

 

1 (1.89) 

19 (35.85) 

 

4 (7.55) 

15(28.29) 

 

7 (13.21) 

7 (13.21) 

 

12 (22.64) 

41 (77.36) 

0.008 

Hearing  

Normal  

Weak  

Deaf  

 

1 (1.89) 

17 (32.08) 

2 (3.77) 

 

8 (15.08) 

10(18.87) 

1(1.89) 

 

10(18.87) 

3 (5.66) 

1 (1.89) 

 

19 (35.85) 

30 (56.60) 

4 (7.55) 

0.002 

Vision  

Normal  

Weak  

Blind  

 

4 (7.55) 

11 (20.75) 

5 (9.44) 

 

7 (13.20) 

10 18.87) 

2 (3.77) 

 

12(22.65) 

2 (3.77) 

- 

 

23 (43.40) 

23 (43.40) 

7 (13.20) 

0.003 

Teeth and gum 

Good  

Weak 

Bad  

 

1 (1.89) 

13 (24.53) 

6 (11.32) 

 

6 (11.32) 

8 (15.09) 

5 (9.44) 

 

11(20.75) 

1 (1.89) 

2 (3.77) 

 

18 (33.96) 

22 (41.51) 

13 (24.53) 

 

0.000 

Chewing problems 

Yes 

No  

 

13 (24.53) 

7 (13.21) 

 

7 (13.21) 

12(22.64) 

 

2 (3.77) 

12(22.64) 

 

22(41.51) 

31 (58.49) 

 

0.011 

Swallowing problems 

Yes 

No 

 

8 (15.10) 

12 (22.64) 

 

6 (11.31) 

13(24.53) 

 

1(1.89) 

13(24.53) 

 

15 (28.30) 

38 (71.70) 

0.103 

Appetite change# 

Yes  

No  

 

12(22.65) 

8 (15.10) 

 

10(18.87) 

9 (16.98) 

 

8 (15.10) 

6 (11.31) 

 

30 (56.60) 

23(43.40) 

0.897 

Weight change# 

Yes 

No  

 

15 (28.30) 

5 (9.44) 

 

12(22.64) 

7 (13.20) 

 

10(18.87) 

4 (7.55) 

 

37 (69.81) 

16(30.19) 

0.715 

Smoking  

No 

Yes 

 

19 (35.85) 

1 (1.89) 

 

18(33.95) 

1 (1.89) 

 

11(20.76) 

3 (5.66) 

 

48(90.57) 

5 (9.43) 

 

0.201 

Tea  

No 

Yes 

 

3 (5.66) 

17(32.08) 

 

- 

19 (35.84) 

 

1 (1.89) 

13(24.53) 

 

4 (7.55) 

49(92.45) 

 

0.207 

Coffee  

No 

Yes 

 

9 (16.98) 

11 (20.76) 

 

4 (7.55) 

15(28.29) 

 

2 (3.77) 

12(22.65) 

 

15(28.30) 

38(71.70) 

 

0.100 

Data are represent as N (% ) n=53. *Significant difference using chi-square). # During the last 6 months. 
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In the participants have chewing and swallowing problems, there were 13 (24.53%) and 8 (15.10%) in malnourished, 7 (13.21%) 

and 6(11.31%) at risk, respectively. In the participants have appetite change there were 12(22.65%) in malnourished, 10(18.87%) at 

risk and 8 (15.10%) normal. While the participants have weight change, there were 15 (28.30%) malnourished and 12 (22.64%) at risk. 

There was a statistically significant correlation between MNA and chewing problems, while in swallowing problems, appetite and 

weight changes, no significant correlation was found. The correlation between MNA and smoking there were 19 (35.85%) of non-

smoking participants in malnourished, 18 (33.95%) at risk and 11(20.76%) in normal MNA. Concerning consumption of tea and 

coffee, 17(32.0%) and 11(20.76%) were in malnourished, 19 (35.84%) and 15 (28.29%) were in at-risk, respectively. There was no 

significant correlation between MNA and smoking, tea and coffee consumption of participants (Table 4). 

 

Correlation between MNA and some biochemical analysis 

Table (5) showed the correlation between MNA and some biochemical analyses. The results revealed that most participants have 

high total homocysteine level 31 (58.49%) (10 (18.87%) in malnourished, 13 (24.52%) at risk and 8 (15.10%) normal MNA). Most of 

the participants have level normal of vitamin B12 and folic acid 39 (73.59) and 51 (96.23), respectively. Most of the participants have 

normal CBC levels 36 (67.93), 50 (94.34), 27 (50.94), and 43(81.13) for RBC, WBC, HGB, and PLT, respectively. All the biochemical 

parameters revealed no statistically significant relation with MNA of the participants. Therefore, in general, there was no correlation 

between MNA and all measured biochemical parameters, where most elderly people with poor nutritional status. 

  

Table 5 Correlation between MNA and biochemical analysis in the participants 

Biochemical parameters 

MNA 
Total 

53 (100) 
P-value* Malnourished 

20 (37.74) 

At risk 

19(35.84) 

Normal 

14(26.42) 

Homocysteine 

Normal 

High 

 

10 (18.87) 

10 (18.87) 

 

6 (11.32) 

13 (24.52) 

 

6 (11.32) 

8 (15.10) 

 

22 (41.51) 

31 (58.49) 

0.503 

Vitamin B12 

Low 

Normal 

 

8 (15.10) 

12 (22.64) 

 

4 (7.55) 

15 (28.30) 

 

2 (3.77) 

12 (22.64) 

 

14 (26.41) 

39 (73.59) 

0.389 

Folic acid 

Low 

Normal 

 

- 

20(37.74) 

 

2 (3.77) 

17 (32.08) 

 

- 

14 (26.42) 

 

2 (3.77) 

51 (96.23) 

0.169 

RBC 

Low 

Normal 

High 

 

6 (11.32) 

14 (26.42) 

- 

 

6 (11.32) 

12 (22.63) 

1 (1.89) 

 

3 (5.66) 

10 (18.87) 

1 (1.89) 

 

15 (28.30) 

36 (67.93) 

2 (3.77) 

0.788 

 

WBC 

Low 

Normal 

 

- 

20(37.74) 

 

3(5.66) 

16 (30.18) 

 

- 

14(26.42) 

 

3 (5.66) 

50 (94.34) 

0.058 

HGB 

Low 

Normal 

 

13 (24.53) 

7 (13.21) 

 

8 (15.09) 

11 (20.75) 

 

5 (9.44) 

9 (16.98) 

 

26 (49.06) 

27 (50.94) 

0.183 

 

PLT 

Low 

Normal 

High 

 

4(7.55) 

15(28.30) 

1(1.89) 

 

3(5.66) 

16 (30.18) 

- 

 

1(1.89) 

12(22.63) 

1(1.89) 

 

8 (15.10) 

43(81.13) 

2(3.77) 

0.684 

WBC: White Blood Cells.  RBC: Red Blood Cells.  HGB: Hemoglobin. PLT: Platelet Count. 

Data are represent as N (% ) n=53.  *Significant difference using chi-square. 

 

Cognitive status of the participants  

In the present results of MMSE of the participants is illustrated in Figure (2). The data showed that there were 35 (66.04%) in severe 

impairment [18 (33.97%) males and 17 (32.07%) females], 11 (20.75%) in moderate impairment [6 (11.32%) females and 5 (9.43%) 
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males], while in mild impairment were 4 (7.55%) of the all participants, and there were only 3(5.66%) were got normal scores [2 

(3.77%) males and only 1 (1.89%) female]. There was a non-significant difference between male and female participants in (MMSE). 

 

66%

20.8%

7.5%

5.7%

Mini Mental State Exam (MMSE)

Severe impairment 

Moderate impairment 

Mild impairment 

Normal 

 

Figure 2 Distribution of the participants according to MMSE 

 

Correlation between MNA and MMSE 

The correlation between MMSE and MNA results is illustrated in Table (6). The results revealed that in the malnourished group, there 

were 19 (35.85%) have severed impairment and only 1(1.89%) have moderate impairment MMSE. In the group of at-risk MNA there 

were 13(24.53%) have severed impairment, 4(7.55%) moderate impairment, and 2(3.77%) mild impairment MMSE. In normal MNA 

there were 3(5.66%) have severed impairment, 6(11.31%) moderate impairment, 2(3.77%) mild impairment, and 3(5.66%) in normal 

MMSE participants. There was a significant correlation between MNA and MMSE of the participants (p< 0.001). 

 

Table 6 Correlation between MNA and MMSE in participants 

 

MMSE 

MNA  

Total 

53(100%) 

 

P-Value* 
Malnourished 

20(37.7%) 

At-risk 

19(35.8%) 

Normal 

14(26.4%) 

Sever impairment 

 
19(35.85) 13(24.53) 3(5.66) 35(66.04) 

0.001 

 

Moderate impairment 

 
1(1.89) 4(7.55) 6(11.31) 11(20.76) 

Mild impairment 

 
- 2(3.77) 2(3.77) 4 (7.55) 

Normal - - 3(5.66) 3 (5.66) 

Data are represent as N (% ) n=53. *Significant difference using chi-square. 

 

4. DISCUSSION  

Nutrition is one of the essential factors of health in the elderly. The risk of malnutrition increases with the advancing age (Lee et al., 

2004 and Yap et al., 2007). Previous studies revealed that malnutrition is a common problem among aged residents in institutional 

care. Many changes associated with the process of aging can induce malnutrition (Saletti et al., 2000 and Landi et al., 2018). Age, 

gender, marital status, educational status, income and social contribution lead to the nutritional status of the elderly (Sharma, 2012).  

The correlation between MNA and age of the participants in this study revealed that there was a significant positive correlation 

between age and the risk of malnutrition, an increasing trend of malnourished was observed with advancing age. The obtained 
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results agreed with Sharma (2012). These may be attributed to age is associated with the reduction in food intake combined with 

social isolation, economic limitation and altered health status; all those harm nutritional status in the elderly (Srinivasulu et al., 2014). 

Anthropometry is a reliable and commonly conventional tool used to measure nutritional status and to offer evidence for stored fat 

and muscle mass (Vellas et al. 2001). Regarding the correlation between MNA and anthropometric measurements among 

participants in this study, the results showed that there was a significant correlation between MNA and anthropometric 

measurements (BMI and WHR). The obtained results are consistent with Gerber et al. (2003) who found a significant correlation 

between MNA and BMI. The explanation of this is due to the decline in all physiological functions and diminished food intake. 

Moreover, body composition changes and nutritional status changes induced as one gets older (Ebersole et al., 2005).  

Malnutrition was associated with reduced mobility (Vivanti et al., 2011). Regarding the correlation between MNA and mobility 

among participants, there was a significant correlation between MNA and mobility status. Malnutrition increases the risk of 

functional impairment and disability; there is an interrelationship between the nutritional status of the elderly and reduced 

functional capacity (Oliveira et al., 2009). Several deterioration in body functions induced in aging, including decline body muscle, 

bone health, immune function, sensory aspects, and cognitive performance (Manders, 2006). In the present study, there was a 

significant correlation between MNA and hearing, as well as between MNA and vision. Muurinen et al. (2014) showed that older 

residents with vision impairment were at high risk for malnutrition assessed by MNA. The obtained data may be explained by the 

influence of hearing on life quality and subsequently on nutritional status. Oral health condition, including tooth loss, pain, and 

discomfort associated with caries, periodontal diseases, and ill-fitted dentures, is essential for a better chewing function that has an 

impact on food selection and nutritional status (Touger-Decker and Mobley, 2007). Regarding the relationship between teeth and 

gum status and MNA, the present results revealed that majority of the participants who have weak and bad teeth and gum were 

malnourished or at risk, and there was a significant correlation with MNA. These results agree with Bodineau et al. (2007) and Saarela 

et al. (2011) who found that poor oral health harms nutritional status where the capacity to chew and eat is diminished. 

Kshetrimayum et al. (2013) found a strong association between oral health and MNA scores. These findings explain that oral health 

status is associated with nutrients deficiencies (de Andrade et al., 2009). 

Concerning the relationship between swallowing problems and MNA among participants, the results showed that majority of the 

participants who have swallowing problems were malnourished or at risk. This may be explained by chewing and swallowing 

problems that can reduce appetite that lead to changes within the diet which affect the nutritional status in older people, as well as 

increase the risks of illness and depression (Mann et al., 2013). Moreover, elderly without dentures or have swallowing problems may 

avoid eating, have difficulty in chewing and majority of them changed their meal composition and method of cooking to facilitate 

chewing (Sheiham et al., 2001). Moreover, slowed swallow processes may increase time taken to finish a meal and subsequently 

increase the risk for poor nutritional status (Sura et al., 2012). Poor appetite is a significant risk factor for malnutrition (Payette et al., 

1995). In the present study, the results showed that most participants have changed in their appetite or weights were at-risk or 

malnourished. These results agree with Mowe et al. (1994). The changes in weight may be due to appetite change, which may be 

explained by physiologic changes in taste and smell associated with aging as well as the morbidity and poly-pharmacy that were 

scattered among the elderly participants, which affect their appetite. Many diseases (e.g., cardiovascular, thyroid, and pulmonary 

diseases) often induced unintentional weight loss through decreased appetite, caloric intake, and increased metabolic demand 

(Bouras et al., 2001). 

Smoking is one of the factors affecting nutritional status. Nicotine and toxic substances found in cigarettes have a significant 

impact on the detoxification process of the body resulting in cell damage and a variety of diseases including malnutrition, and it 

decreases the body′s ability to absorb essential vitamins and minerals (Nies and Mcewen, 2007). Regarding the correlation between 

smoking and MNA among our participants, the results showed that the majority of them were non-smokers and there was no 

significant correlation; this is probably because of the small number of individuals (n = 5) that recorded to be a current or previous 

smoker. Concerning the correlation between tea and coffee consumption and MNA among our participants, the results showed that, 

most tea and coffee drinkers were malnourished and at risk. These results may be explained by increased consumption of tea and 

coffee that affected the appetite and therefore on nutritional status (Rossander-Hulthen and Hallberg 1996). More than half of the 

participants with a high level of tHcy, low vitamin B12 and low folic acid in malnourished or at risk. The obtained results confirmed 

by Chen et al. (2013) who reported that tHcy level increased with age and have a negative correlation with nutrition status. There is a 

variety of reasons why elderly persons are at higher risk of vitamin B12 and folic than younger persons including a higher prevalence 

of drug intake, lower vitamin bioavailability (Saltzman and Russell, 1998 and Selhub, 2002).  

Regarding RBC and HGB levels in this study, the results indicated that most of the participants who have low levels of RBC and 

HGB were malnourished and at risk of malnutrition. The obtained results agree with Allen (2008) and Das et al. (2012) who revealed 

that the elderly have a lower mean hemoglobin level compared to middle-aged. This may be attributed to the low dietary intake of 
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rich sources of iron and physiological changes among the elderly. Overall there was no significant correlation between MNA and all 

tested parameters. The explanation of this may be due to supplementations that the participants have taken before taking blood 

samples for analysis. The cognitive assessment facilitates the diagnosis of disorders that impair thinking and allows for more 

accurate estimates of functional ability to be made (Woodford and George, 2007). Assessing cognitive change in older adults is a 

common use of neuropsychological services (Duff et al., 2010). Mini-Mental State Examination (MMSE) is a sensitive, valid and 

reliable questionnaire that is used extensively in clinical and research settings to measure cognitive impairment (Pangman et al., 

2000 and Shulman et al., 2006).  

In the present study, the majority of the participants suffered from different degrees of decline in cognitive impairments. The 

obtained results were consistent with Maseda et al. (2014) and Baierle et al. (2015). Cognitive disorders such as cognitive 

impairment, cognitive decline, and dementia are induced through complex interactions of genetic and environmental factors as 

dietary habits, educational levels, and psychosocial activities (Patterson et al., 2008). Malnutrition plays a vital role in the progression 

of cognitive decline (Malara et al., 2014). There was a significant correlation between MNA and MMSE, all malnourished or at risk of 

malnutrition participants have a cognitive impairment. These findings were consistent with Nykänen et al. (2012). The decreased 

ability to prepare a meal, which may adversely affect to ensure sufficient nourishment, has been cited as one of the earliest signs of 

MCI (Borrie et al., 2003). The lack of early diagnosis of malnutrition in the elderly may be reflected in the deterioration of health and 

increased risk of mortality. In this way, the nutritional evaluation may help professionals in treating for recovery and promotion of 

health in the elderly (Sperotto and Spinelli, 2010). 

 

5. CONCLUSION 

This study demonstrated that advancing aging is accompanied with anthropometric, health, physical functional and cognitive 

decline. There was poor nutritional status among the institutionalized elderly in this study. There was a significant correlation 

between MNA and MMSE among the institutionalized elderly; at the same time, many factors affected significantly on the MNA.  
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