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Introduction 
 

Malnutrition is a state of deficiency, imbalance or 
excess of energy, protein and other nutrients hav-
ing adverse effects on the form or function of the 

body and clinical outcome (1). Elderly residents in 
nursing homes are at an increased risk of malnu-
trition due to a variety of factors including sensory 

Abstract 
Background: Malnutrition and dehydration are two most common types of ailments residents of nursing homes 
(NH) prone to. It is very important to assess these problems because they can predispose the residents to severe ill-
nesses. The aim of this study was to gather information on nutritional status and its associated risk factors in elderly 
residents of NHs in Tehran, Iran.  
Methods: From 16 NHs in Tehran, 263 residents were randomly selected. Data were collected via questionnaires, 
including demographic characteristics, past medical history, present health problems and daily routines. The MNA 
questionnaire was used to gather information regarding their nutritional status.  
Results: The present study showed that 10.3% of the elderly residents in nursing homes were malnourished. 66.4% of 
males and 70.8% of females were at risk of malnutrition. Multivariate analysis showed that after adjusting for con-
founders the following elderly-related factors were the independent risk factors of malnutrition: consuming half or less 
than of the food (OR=8.0, 95%CI=3.7-17.7), having no teeth or good prosthesis (OR=1.7, 95%CI=1.1-2.7), diabetes 
(OR=1.6, 95%CI=1.1-2.4), smoking (OR=0.6, 95%CI=0.3-1.2), studying (OR=0.4 95%CI=0.2-0.9) and praying in 
their free time (OR=1.8 95%CI=1.2-2.6).    
Conclusion: The subjects’ health-related factors and their free-time activities and nutritional behavior are the most 
important factors associated with poor nutrition among elderly residents of NHs; however, further investigation is 
needed to clarify the role of other factors in maintaining a suitable nutritional plan for them. 
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loss, chewing and swallowing problems, a de-
crease in or loss of appetite, mobility restrictions, 
cognitive impairment, depressed mood and acute 
or chronic diseases demanding the use of multiple 
medications (2). As a vicious cycle this inadequate 
dietary intake and malnutrition contributes not 
only to the progression of already existing chronic 
diseases such as CVD, osteoporosis or mental 
disorders but can also predispose the subject to 
various acute health problems such as infection or 
dehydration (3). Moreover, patients with dementia 
often suffer from malnutrition, decreasing their 
functional capabilities even further (4). Among 
demented elderly, early in the course of the dis-
ease, impaired cognition negatively affects the 
amount of food intake (5, 6). With advanced de-
mentia behavioral disturbances such as aversive 
eating behavior, restlessness and depression may 
cause weight loss (7). 
As stated, malnutrition, low body mass index 
(BMI) and unintentional weight loss are risk fac-
tors for mortality and have a negative influence on 
the functional status and psychosocial well-being 
of the elderly population (8-10). The research of 
Otero UB et al. in Brazil investigating the mortal-
ity associated with malnutrition among the elderly 
shed light to the importance of this matter and the 
crucial need to pay more attention to this popula-
tion and intervene whenever necessary (11). 
The prevalence of malnutrition reported in the 
residents of the nursing homes has a wide range 
among different populations. One reason might 
be the lack of extended researches regarding nutri-
tional deficiencies in nursing homes. Another rea-
son might be the fact that malnutrition in this 
vulnerable population can easily be neglected by 
the nurses and other staff (12). In Sweden, one-
third of the elderly residents living in some kind of 
nursing homes were malnourished (13). 
About this problem, Iran is of no exception. Sev-
eral investigations regarding nutritional status in 
nursing homes in Iran have demonstrated the 
same results, that malnutrition is a serious prob-
lem in nursing homes, demanding special atten-
tion. Although, Iran still has a relatively young 
population, the proportion of elderly is projected 
to double in less than 20 years and population 

ageing is expected to be experienced in our coun-
try, therefore it is important to consider and ad-
dress the needs and concerns of this group, which 
might have direct impacts on their well-being and 
quality of life. 
In Isfahan, 56% of women and 58% of men had 
BMIs of less than 20. The main reasons were in-
adequate nutrient consumption, anorexia induced 
mental disorder and poor quality of food (14). 
Study in 7 private nursing homes of Tehran 
showed insufficiency in the amount of nutrients 
such as calcium, iron, zinc, riboflavin, folate and 
vitamin B12 among the elderly residents, and also 
energy shortage was found in 47% of the total 
study population (15). 
The aim of this study was to gather information 
on nutritional status and its associated risk factors 
in elderly residents of NHs in Tehran, Iran.  
 

Materials and Methods 
 

Through a stratified random sampling from 44 
public and private nursing homes in Tehran, 17 
nursing homes were selected and 263 elderly resi-
dents were chosen as the study population. The 
inclusion criteria comprised of three main factors: 
being aged 60 years or older, living in a nursing 
home in Tehran, signing an informed consent 
about participating in the survey. Exclusion crite-
ria included: being expired during the study, disap-
proving with participation in the study. 
Data on the subjects’ demographic characteristics 
and nutritional and health status were gathered 
during 2010 to 2012. Demographic characteristics 
included gender, educational level, marital status, 
birth place, previous job, number of children, the 
number of visits per month, who visited elderly 
the most in a month, things brought for elderly, 
exposure to sunlight, the way elderly spent his/her 
time in the nursing home, smoking status, supple-
mentation use by elderly, being on a special diet, 
chronic diseases such as blood pressure, renal or 
digestive problems and coronary heart disease, 
dental health, sleeping hours during day or night, 
satisfaction with the food quality, food consump-
tion status, satisfaction with the personnel. 
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To assess the risk of malnutrition in the subjects 
we used the Mini Nutritional Assessment (MNA) 
tool. It was developed to evaluate the risk of mal-
nutrition in the elderly residents of nursing homes, 
hospitals and home care programs; since it includ-
ed the physical and mental aspects of health and 
life (16). 
The MNA has been an extensively used method 
to identify risk of malnutrition in the elderly (17, 
18). Using this scoring system allowed us to 
screen the elderly with an adequate nutritional sta-
tus, elderly at risk of malnutrition and those who 
are malnourished. This method is a simple, low 
cost and non-invasive method that can be utilized 
at bedside. The MNA questionnaire consists of 
anthropometric and global indicators including 
information on eating patterns and self-perception 
of health in elderly such as reduced food intake, 
weight loss of more than 3 kilograms, mobility, 
bed- or chair-bound, psychological stress, neuro-
psychological problems, body mass index, inability 
to live independently, taking more than 3 prescrip-
tion drugs, having skin ulcers or pressure sores, 
number of full meals eaten per day, the amount of 
high-protein foods consumed per day, consump-
tion of fruits and vegetables, the amount of liquids 
drank per day, inability and difficulty in self-
feeding, self-perception of nutritional status, self-
perception of health status, mid-arm circumfer-
ence of less than 21 centimetres and calf circum-
ference of less than 31 centimetres (17). 
Moreover, it is very important that (MNA) detects 
risk of malnutrition at a time which albumin levels 
and BMI are still normal (19). In the original 
MNA version, BMI (Body Mass Index) in 
weight/height2 is included in the assessment. 
The MNA score used in our survey consists of 
four parts: anthropometric measurements, general 
status, dietary information and subjective assess-
ment (17). A score of less than 17 out of a maxi-
mum of 30 is regarded as an indication of malnu-
trition, 17 to 23.5 indicates a risk for malnutrition 
and scores greater than 23.5 indicates that the per-
son is well nourished (17). 
The BMI was calculated as weight (kg)/height2 
(m2). Weight was measured in light clothing, with 
a floor scale. Standing height, mid arm circumfer-

ence (MAC) and calf circumference (CCs) meas-
ured with a plastic tape measure at the widest part 
of the undressed calf. Mid arm circumference 
(MAC) was measured at the midpoint of the re-
laxed, non-dominant arm between the tip of the 
acromion and the olecranon process (20).  
Height was measured with a ruler in upright 
standing position without shoes. In elderly unable 
to stand in a straight upright position, Demispan 
formula was used to estimate the actual height. 
This method is recommended by the Mini Nutri-
tional Assessment tool, and requires no special-
ized equipment. Demispan was measured as the 
distance from the middle of the sternal notch to 
the tip of the middle finger (preferably the left 
arm) with the arms of the elderly in a horizontal 
position and in line with his or her shoulders. 
Then the height of the person can be calculated 
via the following formulas (21): 
Females: 
Height in cm = 1.35 × demispan (cm) + 60.1 
Males: 
Height in cm = 1.40 × demispan (cm) + 57.8 
 
Statistical analysis 
We entered the data in to SPSS (17.0) and ana-
lyzed it with this software and STATA (11.0). Uni-
variate and then multivariate ordinal polytomous 
regression were employed to investigate the asso-
ciation between the malnutrition and its risk fac-
tors. As the nursing homes formed cluster in our 
sampling scheme, Complex Sample Survey (SVY) 
ordinal regression analysis was performed in 
STATA to account for data structure. In final 
model  P-value of less than 0.05 was considered as 
significant. 
 

Results 
 

Two hundred sixty three elderly from seventeen 
nursing homes in Tehran, Iran participated in this 
study during 2010 to 2012, consisting of 54.8% 
female and 45.2% male. The mean (±SD) age of 
study population was 75.9 (±8.5) years, of which 
44.5% were aged 60 to 74 years old. Table 1 
shows demographic and baseline characteristics of 
participants.
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Table 1: Demographic characteristics of the study population according to nutritional status 
  

P* Total Nutritional status Demographic characteristics 

 n (%) Malnourished 
n (%) 

At risk of  
malnutrition 

n (%) 

Well  
nourished 

n (%) 

 

0.04 119 (45.2) 8 (6.7) 79 (66.4) 32 (26.9) Male Sex 

 144 (54.8) 19 (13.2) 102 (70.8) 23 (16.0) Female  
0.10 117 (44.5) 8 (6.8) 81 (69.2) 28 (23.9) 60_74 yr Age groups 

 99 (37.6) 12 (12.1) 68 (68.7) 19 (19.2) 75_84 yr  

 47 (17.9) 7 (14.9) 32 (68.1) 8 (17.0) ≥85 yr  
0.44 179 (68.1) 20 (11.2) 123 (68.7) 36 (20.1) Married Marital status 

 46 (17.5) 3 (6.5) 35 (76.1) 8 (54.8) Single  

 38 (14.4) 4 (10.5) 23 (60.5) 11 (29.0) Divorced  
0.11 114 (43.4) 14 (11.3) 81 (71.0) 19 (16.7) Illiterate Education 

 80 (30.4) 9 (11.2) 54 (67.5) 17 (21.3) Primary or 
high school 

 

 69 (26.2) 4 (5.8) 46 (66.7) 19 (27.5) Diploma       
or university 

 

0.005 213 (81.3) 24 (11.2) 149 (70.0) 40 (18.8) Non-smoker Smoking 

 31 (11.8) 2 (6.5) 22 (71.0) 7 (22.6) 0-19 (pack-year) 

 18 (6.9) 1 (5.6) 9 (50.0) 8 (44.4) ≥20  
0.51 5 (4.4) 0 (0.0) 4 (80.0) 1 (20.0) Worker  Job 

 30 (26.3) 0(0.0) 20 (66.7) 10 (33.3) Employee Male  

 67 (58.8) 6 (9.0) 45 (67.1) 16 (23.9) Self-employed   

 12 (10.5) 1 (8.3) 7 (58.4) 4 (33.3) Other   

0.01 109 (76.8) 11 (10.1) 77 (70.6) 21 (19.3) House wife Female  

 33 (23.2) 7 (21.2) 24 (72.7) 2 (6.1) Employed   

0.008 219 (83.3) 21 (9.6) 149 (68.0) 49 (22.4) No Diabetes 

 44 (16.7) 6 (13.6) 32 (72.7) 6 (13.6) Yes  

0.31 202 (77.1) 21 (10.4) 136 (67.3) 45 (22.3) No Hypertension 

 60 (22.9) 6 (10.0) 45 (75.0) 9 (15.0) Yes  

0.87 249 (96.1) 27 (10.8) 170 (68.3) 52 (20.9) No Renal disease 

 10 (3.9) 0 (0.0) 9 (90.0) 1 (10.0) Yes  

0.60 248 (95.0) 26 (10.5) 170 (68.5) 52 (21.0) No Digestive  

 13 (5.0) 1 (7.7) 10 (76.9) 2 (15.4) Yes problems 

0.26 210 (80.2) 20 (9.5) 145 (69.1) 45 (21.4) No Heart disease 

 52 (19.8) 7 (13.5) 36 (69.2) 9 (17.3) Yes  

263 (100) 27 (10.3) 181 (68.8) 55 (20.9) Total 

* SVY ordinal regression       
 

Only 20.9% of the subjects were well nourished. 
Of the rest, 68.8% were at risk of malnutrition 
and 10.3% were categorized as malnourished. Sig-

nificant risk of malnutrition or malnourishment 
was found among the following sub groups: Fe-
males (73.1%), non-smokers (81.2%), those who 
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were dissatisfied with quality of food (92.6%) or 
nursing home’s personnel (94.1%), subjects who 
ate half or less than half of their food (97.7%), 
those who were sleeping less than 6 hours (87.7%), 
elderly with less than 2 hours exposure to sunlight 
(81.5%) and diabetic subjects (86.4%) (P<0.05; 
Table 1 and 2).  
According to univariate analysis on data, the 
probability of being at risk for malnutrition or 
malnourishment showed to be weakly higher 
(P=0.06) in elderly with no teeth or no good pros-
thesis (83.6%), subjects who did not watch TV or 
listen to radio (P=0.08; 83.9%) and those who said 

their prayers (P=0.06; 91.9%). A significantly bet-
ter nutritional status (P=0.008) was found among 
elderly who studied in their free time, however, 
those who used to speak or rest or pray or walked 
with other friends or helped them did not show a 
significant difference in nutritional status com-
pared to others (P>0.05; Table 3). 
To find the independent risk factors of malnutri-
tion, the variables with P-values of less than 0.10 
were analyzed by a multivariate SVY ordinal lo-
gistic regression model, performing a backward 
elimination procedure. 

 
Table 2: Food intake, satisfaction with the personnel and food quality, depression status, and hours of sleep accord-

ing to nutrition status 
 

P Total Nutritional status Variables 

 n (%) Malnourished 
n (%) 

At risk of  
malnutrition 

n (%) 

Well  
nourished 

n (%) 

 

0.06 189 
(72.1%) 

16 (8.5) 131 (69.3) 42 (22.2) No Having bad teeth 

 73 (27.9) 11 (15.1) 50 (68.5) 12 (16.4) Yes  
       

0.03 236 (89.7) 23 (9.7) 160 (67.8) 53 (22.5) No Satisfied with 
food quality 

 27 (10.3) 4 (14.8) 21 (77.8) 2 (7.4) Yes  
<0.0001 218 (83.2) 14 (6.4) 151 (69.3) 53 (24.3) > Half of the 

food 
Amount of food 
eaten 

 44 (16.8) 13 (29.5) 30 (68.2) 1 (2.3) ≤ Half of the 
food 

 

0.04 17 (6.5) 4 (23.5) 12 (70.6) 1 (5.9) No Satisfied with the 
personnel 

 246 (93.5) 23 (9.3) 169 (68.7) 54 (22.0) Yes  
0.91 170 (65.6) 19 (11.2) 114 (67.0) 37 (21.8) 0-6 Number of 

roommates 

 89 (34.4) 8 (9.0) 64 (71.9) 17 (19.1) 7-15  
0.94 253 (96.6) 27 (10.7) 172 (68.0) 54 (21.3) No Taking supple-

ment 

 9 (3.4) 0 (0.0) 8 (88.9) 1 (11.1) Yes  
0.33 78 (30.0) 9 (11.5) 55 (70.5) 14 (18.0) No Visitors Bringing 

them extra food 

 182 (70.0) 18 (9.9) 124 (68.1) 40 (22.0) Yes  
0.11 24 (10.1) 1 (4.2) 17 (70.8) 6 (25.0) No Depression 

 120 (50.6) 8 (6.7) 87 (72.5) 25 (20.8) Mild  

 69 (29.2) 11 (15.9) 50 (72.5) 8 (11.6) Moderate  

 24 (10.1) 4 (16.7) 16 (66.6) 4 (16.7) Severe  
0.009 65 (24.7) 9 (13.9) 48 (73.8) 8 (12.3) 0-5.9 Hours of sleep 

 198 (75.3) 18 (18.1) 133 (67.2) 47 (23.7) 6-15.5  
263 (100) 27 (10.3) 181 (68.8) 55 (20.9) Total 

* SVY ordinal regression. 
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The result of this analysis is depicted in Table 4, 
showing that eating half or less than half of the 
food had an odds ratio (OR) of 8.0 with 95% con-
fidence interval (CI) 3.7-17.7, and not having any 
teeth or a good prosthesis had an risk of 1.7 (95% 
CI: 1.1-2.7) in increasing the risk of malnutrition. 
Also, the diabetic subjects were significantly more 
prone to develop malnutrition (OR=1.6; 95% CI: 

1.1-2.4). As opposed to praying risk was 1.8 (95% 
CI: 1.2-2.6) and studying in free time showed a 
protective effect on the level of the subject’s mal-
nutrition status. Although, smoking seemed to 
have a protective effect against developing higher 
levels of malnutrition, the smokers of more than 
20 pack-year had odds ratio of 0.8 (95% CI: 0.5-
0.9) in being at risk of malnourishment. 

 

Table 3: Free time activity and the amount of sun light exposure of the study population according to nutrition status 
 

P Total Nutritional status Variables 

 n (%) Malnourished 
n (%) 

At risk of malnutrition 
n (%) 

Well nourished 
n (%) 

 

0.008 254 (97.3) 27 (10.6) 174 (68.5) 53 (20.9) No Studied in their free time 

 7 (2.7) 0 (0.0) 5 (71.4) 2 (28.6) Yes  

0.08 81 (31.0) 10 (12.3) 58 (71.6) 13 (16.1) No Watched TV/listened to radio 

 180 (69.0) 17 (9.4) 121 (67.2) 42 (23.3) Yes  
0.80 56 (21.5) 7 (12.5) 37 (66.3) 12 (21.4) No Spoke with others 

 205 (78.5) 20 (9.7) 142 (69.3) 43 (21.0) Yes  
0.06 123 (47.1) 10 (8.1) 83 (67.5) 30 (24.4) No Prayed 

 138 (52.9) 17 (12.3) 96 (69.6) 25 (18.1) Yes  
0.56 108 (41.4) 12 (11.2) 75 (69.4) 21 (19.4) No Rested 

 153 (58.6) 15 (9.8) 104 (68.0) 34 (22.2) Yes  
0.58 240 (92.0) 25 (10.4) 166 (69.2) 49 (21.4) No Helped the others 

 9 (8.0) 2 (9.5) 13 (61.9) 6 (28.6) Yes  
0.36 139 (53.3) 13 (9.4) 94 (67.6) 32 (23.0) No Walked 

 122 (46.7) 14 (11.4) 85 (69.7) 23 (18.9) Yes  

0.04 120 (45.6) 16 (13.3) 81 (67.5) 23 (19.2) 0 Sun light exposure 

 113 (43.0) 10 (8.9) 83 (73.4) 20 (17.7) 0.1-2 hr  

 26 (9.9) 1 (3.8) 14 (53.9) 11 (42.3) 2.1-4 hr  

 4 (1.5) 0 (0.0) 3 (75.0) 1 (25.0) 4.1-7.5 hr  
263 (100) 27 (10.3) 181 (68.8) 55 (20.9) Total 

* SVY ordinal regression  
 

Table 4: Independent risk factors of risk of malnutrition in study population 
 

P* OR (95% CI) Risk factor 

- Referent > Half of the food Amount of food intake 
<0.0001 8.0 (3.7-17.7) ≤ Half of the food  

- Referent Yes Had teeth or good prosthesis 
0.020 1.7 (1.1-2.7) No  

- Referent No Diabetes 
0.025 1.6 (1.1-2.4) Yes  

- Referent Non-smoker Smoking 
0.146 0.6 (0.3-1.2) 0-19  
0.001 0.2 (0.1-0.5) ≥20  

- Referent No Studied in free time 
0.021 0.4 (0.2-0.9) Yes  

- Referent No Prayed in free time 
0.009 1.8 (1.2-2.6) Yes  

* SVY Multiple ordinal logistic regression 
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Discussion  
 

Malnutrition is associated with significantly in-
creased morbidity and mortality in independently 
living elderly, as well as the residents of nursing 
homes and hospitalized patients (22). The primary 
purpose of this study was to determine the preva-
lence of different grades of malnutrition and re-
lated independent risk factors in elderly residents 
of nursing homes in Tehran, Iran.  
Our study demonstrated that more than 50% of 
the subjects suffer from different grades of mal-
nutrition, which is a common problem among 
elderly residents of nursing homes in Tehran. Ac-
cording to MNA, nearly 42.9% of the elderly were 
well nourished, 66.4% of male and 70.8% of fe-
male subjects were at risk of malnutrition (17-23.5 
points), and 19.9% of the studied residents were 
malnourished (<17 points). Analysis showed that 
the amount of food consumption had an odds 
ratio of 8.0 (3.7-17.7), and having teeth or good 
prosthesis, an OR of 1.7 (1.1-2.7) in increasing the 
grade of malnutrition. However, diabetes had an 
OR of 1.6 (1.1-2.4), smoking an OR of 0.2 (0.1-
0.5), studying in their free time an OR of 0.4 (0.2-
0.9) and praying in their free time an OR of 1.8 
(1.2-2.6) (Table 3). 
In multiple ordinal logistic regression analysis, sev-
eral independent risk factors such as the amount of 
food consumption, having good teeth or prosthesis, 
diabetes, smoking status, studying or praying in free 
time were related to malnutrition. 
The results of our study, regarding the prevalence 
of malnutrition and its patient-related risk factors, 
are different from those of previous surveys. Our 
results showed that 55 (42.9%) subjects were well 
nourished and from the 181 (68.82%) subjects at 
risk of malnutrition, only 27 (10.27%) were mal-
nourished, while several other researches demon-
strated that in different nursing homes the pro-
portion of the elderly population suffering from 
malnutrition varied from 15 to 71 percent and 
about 40 to 60 percent of the subjects at risk of 
malnutrition (23-26). 
Therefore, it is of utmost importance to take 
measures to prevent the subjects at risk of malnu-
trition to actually become malnourished by for 

example improving their food quality and nutri-
tional status. 
In this survey, the results of multivariate analysis 
showed a correlation between malnutrition and 
the amount of food consumption, which was di-
rectly affected by the oral health of the elderly (P 
<0.0001) (Table 2).  
Dentures play an important role in nutritional sta-
tus of the subjects. The elderly wearing protective 
dentures compared to those who were edentulous 
but did not use dentures were less prone to mal-
nutrition (27).  
It is important to pay special attention to this mat-
ter: how does tooth loss or having bad prosthesis 
affect dietary intake of an elderly? Although the 
link between various nutrients’ deficiencies and sys-
tematic diseases has been established, but relatively 
little survey has been conducted investigating the 
relation between oral condition and nutrition (28).  
In three large studies in the United States and Eu-
rope, tooth loss was associated with worse dietary 
status. A study assessed the association between 
disease-related nutrients and foods with the num-
ber of teeth, and showed that edentulous partici-
pants compared to subjects with more or equal to 
25 teeth, consumed fewer vegetables, less carotene 
and fiber, and consumed more cholesterol, satu-
rated fat and calories in their diets (29). 
The results regarding the amount of food con-
sumed and the status of teeth and prosthesis in 
current survey was similar to a survey, among 
community–dwelling elderly in Italy (aged 70-75 
years). They showed a close relation between den-
tal status and food intake. It was identified that 
the use of dentures can help improve both nutri-
ent intake of the elderly and the quality of their 
life (30). People with fewer than optimal number 
of teeth, or without dentures may face problems 
caused by avoiding certain foods (31). Elderly 
without dentures were found to avoid eating, had 
difficulty in chewing and majority of them 
changed their meal composition and method of 
cooking to facilitate chewing (32). 
Results regarding the amount of sunlight exposure 
showed that the more sunlight an elderly is ex-
posed to (0.1-2 hr to 4.1-7.5 hr), the lower the 
grade of malnutrition; that was similar to another 
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research investigating under-nutrition in nursing 
homes (33). The researchers pointed out some 
common nutritional deficiencies among residents 
of the nursing homes such as Vitamin D, Vitamin 
B12, and Zinc as well as dehydration. To prevent 
Vitamin D deficiency, the staff simply needed to 
encourage their residents to get more sunlight ex-
posure. As for the Vitamin B12 deficiency basic 
injections or inhalations of Vitamin B12 could 
have increased the level of this vitamin to its nor-
mal range. Just like the other two, zinc also could 
have been replaced to prevent health problems 
due to its deficiency (33). 
Finally, not knowing when they are thirsty, elderly 
are prone to the common problem of dehydration 
that can easily be prevented by the nurses and 
other staff of the nursing home by making "fluid 
rounds" to make sure that patients are consistently 
hydrated (34). 
Chevalier S et al demonstrated that malnutrition 
can compromise the functional status of the el-
derly subject leading to their vulnerability that may 
have a negative effect on their nutrition (35, 36). 
Smoking showed a protective effect against devel-
oping higher levels of malnutrition in this study. 
Possible explanation might be the effect of smok-
ing on the gastrointestinal movements, preventing 
the elderly from developing constipation, thus 
helping them to consume more food. The results 
might also be explained by the antalgic effects of 
smoking, which can enhance their food consump-
tion by improving the mood of the elderly. These 
results paved the way for future studies to inspect 
the possible explanations of this matter. 
There were some limitations in this study regard-
ing the time keeping of the subjects’ activities. Re-
cording this information needed much more hu-
man resources than the current manpower in 
hand, so the results might lack some degree of 
accuracy.  Also keeping track of the amount of 
food brought for the subjects by their siblings was 
another problem in data gathering.  
 

Conclusion 
 

When adjusted for confounders, a decrease to less 
than half of the food consumed by the elderly sub-

jects was directly associated with worsening their 
nutritional status. Moreover, having no teeth health 
or good prosthesis, diabetes and praying in the free 
time were found as other independent risk factors 
while studying in free time had a protective effect. 
These findings were predictable except for the pro-
tective effect of smoking on deterioration of nutri-
tional status. 
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