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ABSTRACT

Background and objective: Dietary habits and patterns have been shown to have strong influence on the mental wellbeing of
elderly. Aim of the study: to compare the current nutritional status and independence in instrumental activities of daily life
(IADL) in the elderly living in nursing homes and community dwellings.
Methods: The study was carried out in nursing homes and elderly clubs in Cairo using descriptive comparative design. It
involved a group of 125 institutionalized elderly from six nursing homes in Cairo and a second group (community dwellers)
of 250 elderly from social clubs or elderly daycare centers in Cairo. The data collection tools were an interview questionnaire
including the Mini Nutritional Assessment (MNA), the IADL, and the 24-hour recall for dietary intake in addition to an inventory
checklist for the nursing homes. The data collection lasted from October 2016 to December 2017.
Results: The institutionalized elderly had significantly higher median age, more divorced /widows, from urban areas, with higher
education, and more insufficient income; they were more obese (p = .02). In MNA 62.0% of those in community dwellings were
normal compared to only 17.6% of institutionalized (p < .001), but significantly more institutionalized elders had deficient caloric
intake (80.0%) compared to 69.6% of those in community dwellings (p = .03). The IADL were significantly better among those
in community dwellings. In multivariate analysis, having recreations was a positive predictor of MNA score, while smoking and
institutionalization were negative predictors. As for the IADL score, the level of education was its positive predictor, whereas age
and institutionalization were negative predictors. Body mass index (BMI) was positively predicted by female gender, educational
level, and having recreations, and negatively predicted by age. For institutionalized elderly, income was a positive predictor of the
MNA score, whereas the length of institutionalization was a negative predictor.
Conclusion and recommendations: Malnutrition and dependency in IADL are more prevalent among elderly in nursing homes,
and are related to the duration and characteristics of the institutionalization. The study recommends improving the dietary services
in nursing homes, with training programs for their staff and regular monitoring of food services.
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1. INTRODUCTION

Globally, the numbers of persons aged 60 and above are
expected to more than double by 2050, and more than triple

by 2100. In Africa 13% of the increase between 2015 and
2050 will occur. Life expectancy is projected to rise from 70
years in 2010-2015 to 77 years in 2045-2050 and eventually
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to 83 years in 2095-2100.[1] Dietary habits and patterns have
been shown to have strong influence on the mental wellbeing
of elderly.[2]

Aging is accompanied by physiologic changes that can neg-
atively impact nutritional status[3] so that malnutrition is a
serious problem in the elderly.[4] It is often caused by loss or
imbalance in energy, protein, vitamins and minerals intake,
leading to deleterious consequences such as loss of function,
disability, decreased quality of life (QoL),[5] longer hospital
stays,[6] cognitive dysfunction[7] and increased mortality.[8]

Research demonstrates that the rates of malnutrition among
the elderly institutionalized in nursing homes in Finland had
an increasing trend during the last decade.[9]

Furthermore, aging is also often associated with some degree
of difficulty in the independent performance of Instrumental
Activities of Daily Living (IADL), with a loss of autonomy,
confinement, and social isolation. This is even accentuated
by the high prevalence of chronic diseases among elderly,
with negative effect on their quality of life, and high burden
on the social and health-care systems.[10] The loss of func-
tion in IADL often occurs in a hierarchical manner, ending
in impaired performance of basic ADL, which are related to
personal care.[11] The impaired ability to move in addition to
malnutrition have been associated with a higher incidence of
pressure ulcers with its dreadful consequences.[12]

1.1 Significance of the study

The care for elderly people is provided by primary health
care physicians and community health nurses. The nutri-
tional status of elderly persons plays an important role in
their functional lives and independence. It might be influ-
enced by the setting where the elder lives whether in nursing
homes or in community dwellings. Although a number of
studies in different countries demonstrated differences be-
tween the two settings,[13, 14] there is a paucity of research in
this area in the Egyptian context. Hence, this study is an at-
tempt to answer the question of whether the nutritional status
among elderly is different in nursing homes and community
dwellings in Cairo.

1.2 Aim of the study

The study aim was to compare the current nutritional sta-
tus and IADL in the elderly living in nursing homes and
community dwellings. The research hypotheses were that
institutionalization of elderly is associated with significantly
lower nutritional status and less independence in the perfor-
mance of IADL.

2. SUBJECTS AND METHODS
2.1 Research design and setting
Descriptive comparative cross-sectional study design was
used in this study, which was carried out nursing homes and
elderly clubs in Cairo.

2.2 Subjects
The study involved two groups of elderly people aged 60
years or older. The first group (institutionalized) consisted
of 125 elderly recruited from six nursing homes randomly
selected from 64 nursing home providing care for elderly
in Cairo; no such service is available in Zagazig, Sharkia
Governorate. The selected nursing homes were Beit Al-Ailla
(fifth Settlement), Honoring Egyptian Women Hotel and Dar
Al-Habayeb (Maadi), Dar Om-Kalthoum, Dar El-Safa, and
Dar El-Marwa. The only inclusion criterion was being in-
stitutionalized for at least three months. The second group
(community dwellers) included 250 elderly recruited from
social clubs or elderly daycare centers in Cairo. The exclu-
sion criteria for both groups were having an incapacitating
disease, mental or cognitive problem (scoring less than 20
in Adapted Mini Mental State Examination), or disability
interfering with proper communication during interviewing.

The sample size was calculated to demonstrate an expected
Odds Ratio (OR) of 2.0 or higher of low nutritional status
or independence in IADLs in institutionalized elderly from
a rate of 50% or less in community dwellers. Using the
Open-Epi software package at 95% level of confidence and
80% study power, the required samples were 226 community
dwellers and 113 institutionalized. These were increased to
250 and 125 respectively to compensate for a non-response
rate of about 10%. The two samples were recruited according
to the eligibility criteria by convenience sampling.

2.3 Data collection tools
Two different tools were used for data collection namely
an interview questionnaire and an inventory checklist. An
additional tool was used in recruitment to fulfill the cog-
nitive function criterion. This was the Mini Mental State
Examination (MMSE). An adapted version[15, 16] was used
that made the questions simple and easy to follow among
illiterate elderly. All respondents who scored less than 20
were excluded.

2.4 Interview questionnaire
This was prepared by the researchers based on review of
related literature. It included three different instruments in
addition to a section for demographic characteristics such
as age, gender, residence, marital status, education, past job,
and income. This section also assessed elderly medical his-
tory, habits as smoking and practice of exercise, recreation
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means and pastime, etc. An additional section was for the
elders in the nursing homes. It was used to solicit the char-
acteristics of their institutionalization such as the type of
room, length of stay, institutionalized by own will, reason of
institutionalization, suitability of fees, and general satisfac-
tion. It also included 11 questions about meal suitability as
the number of meals, mealtimes, amount of food provided,
temperature of the food, cooking, etc. Each item checked as
suitable was scored one. The total meal suitability score was
obtained by simple summation of the checked items so that
a higher score meant more suitability.

The first measuring instrument in the interview form was the
Mini Nutritional Assessment (MNA) developed by Guigoz
et al.[17] and modified by Rubenstein et al.[18] for assessment
of the nutritional status among elderly. The Full form of
the MNA is administered in two steps: screening and then
assessment. The screening step uses the 6-item MNA-short
form (MNA-SF) dealing with appetite, weight loss, mobil-
ity, current illness, neuropsychological problems and body
mass index (BMI) with maximum score 14. The elderly
scoring 12 or higher is considered well-nourished, with no
need to complete the assessment step. Otherwise, he/she
completes the full MNA form with maximum score 30. The
total score is then categorized into malnutrition (< 17), at-risk
or susceptible (17-<24), and well-nourished (24+).

The second instrument was the IADL,[19] which assesses
the ability to perform basic functioning tasks independently.
The components of this index are highly ordered allowing
for gradual loss of independence in the order of ability to
use the telephone, shopping, food preparation, housekeep-
ing, laundry, transportation, medication intake, and handling
own finances. Each of the functions is measured and scored
according to the elderly actual performance in view of the
level of ability, which ranges from 3 to 5 categories. For each
function, the participant is asked to select the option that
most closely resembles his/her corresponding highest func-
tional level, either 0 or 1. The scores of the eight items are
summed-up for a total score that ranges from 0 (low function,
dependent) to 8 (high function, independent). According to
tool instructions, a person with a total score of 7 or higher is
considered independent in IADLs, whereas a lower score is
considered dependent.

The third instrument was the 24-hour recall for dietary intake.
It requires respondents to remember the specific foods and
the amounts consumed in the previous 24 hours. The infor-
mation is then analyzed for macronutrient and micronutrient
intake using computerized methods. The macronutrients
were analyzed to assess the total calorie intake and protein
content of the diet to ensure proper body functioning.[20]

The recommended daily allowance (RDA) for calories and
protein were guided by WHO.[21]

2.5 Inventory checklist
This was prepared by the researchers based pertinent litera-
ture to assess the nursing home characteristics. It included
three sections. The first was for assessment of the manage-
ment and involved items about financing, staff, facilities,
regular meetings of management, services provided, etc. The
second section was for the food supply and dietitian work. It
covered food stuff receiving place, storage, sufficient food
stuff, balanced food items, fixed meals time, providing nutri-
tional advice, etc. The third section was for food preparation
and cooking items such as convenient food receiving time,
suitable kitchen space, stoves, utensils, cleaning, etc. For
scoring, each item in each section checked as present was
scored one. The total score of adequacy of each section
was obtained by simple summation of the checked items so
that a higher score meant more adequacy. Means, standard
deviations, and medians were calculated.

2.6 Validity and reliability
Five experts from the Community Health Nursing and Medi-
cal Surgical Department, Faculty of Nursing, Zagazig Univer-
sity and experts from Chemical Biology, Faculty of Medicine,
Zagazig University, and from National Nutrition Institute
consultant reviewed the tools for face and content validation
through assessing their relevance, application, comprehen-
sion, and clarity. All recommended modifications on the
tools were done. The reliability of the MNA and IADL
instruments was done assessed through examining their inter-
nal consistency. They had good reliability with Cronbach’s
Alpha coefficients 0.750 and 0.863 respectively.

2.7 Pilot study
A pilot study was carried out on 13 elderly nursing home
residents and 25 elderly from community dwellings. It aimed
at testing the applicability of the data collection tools, assess-
ing whether the research study is feasible, and identifying
any potential logistic problems. The necessary modifications
were done according to the answers and comments. The
subjects who shared in the pilot study were not included in
the main study sample.

2.8 Fieldwork
Upon securing necessary official permissions, the data col-
lection was started. After simple introduction to elders ex-
plaining the aim of the study and their rights, they were inter-
viewed individually by the researchers who were trained in
anthropometric measurements and dietary assessment. The
Mini Mental State Examination was used to evaluate cog-
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nitive functioning to exclude those who score less than 20.
Weight was recorded to the nearest kilograms (kg). Height
in meters (m) was estimated from the demi-span (distance
from the tip of middle finger to midline of the sternum). The
researchers continued the interview fulfilling all its sections.
The time of the interview ranged from 30-40 minutes, de-
pending on the level of understanding and cooperation of the
participants.

The nursing home environment was assessed using the inven-
tory checklist. This was done in the presence of the nursing
home manager. One of the six home managers refused to
allow such inventory. Hence, the results of only five homes
are reported. The fieldwork was done three days weekly
(Saturday, Monday and Wednesday). The process of data
collection was started in October 2016 and lasted through
December 2017.

2.9 Administrative and ethical considerations

Permissions to carry out the study were granted by submis-
sion of official letters from the Faculty of Nursing to the
responsible authorities in the study settings to obtain their
permission for data collection. All ethical issues were taken
into consideration during all phases of the study according to
the Declaration of Helsinki (DoH). As well, an oral consent
was obtained from each teacher who agrees to participate in
the study. They were informed that participation is voluntary
and that they have the right to withdraw from the study at
any time without giving any reason.

2.10 Statistical analysis

Data entry and statistical analysis were done using SPSS
20.0 statistical software package. Cronbach alpha coeffi-
cient was calculated to assess the reliability of the developed
tools through their internal consistency. Quantitative con-
tinuous data were compared using Student t-test in case
of comparisons between two independent groups. When
normal distribution of the data could not be assumed, the
non-parametric Mann-Whitney test was used. Qualitative
categorical variables were compared using chi-square test.
Whenever the expected values in one or more of the cells
in a 2×2 tables was less than 5, Fisher exact test was used
instead. Spearman rank correlation was used for assessment
of the inter-relationships among quantitative variables and
ranked ones. In order to identify the independent predictors
of the scores of MNA and IADL, multiple linear regression
analysis was used, and analysis of variance for the full regres-
sion models done. Statistical significance was considered at
p-value < .05.

3. RESULTS

Table 1 shows that the elderly institutionalized in nursing
homes had significantly higher median age (72.0 years) com-
pared to those living at home or community dwellings (65.0
years), while the gender distribution was similar with slightly
more females in both. They were mostly divorced/widows,
from urban areas, had higher educational level, with more
professional past jobs, and more insufficient income in com-
parison with those living in community dwellings, and these
differences were statistically significant.

As illustrated in Table 2, 34.4% of institutionalized elderly
were obese, compared to 49.2% of those in community
dwellings, with lower BMI, and these differences were statis-
tically significant (p = .02). The rates of practice of exercise
and smoking were low in both groups. On the other hand, the
majority were having chronic diseases and were on regular
medications. More community dwellings elders had their
pastime with others (82.4%) compared with institutionalized
ones (64.0%), with statistically significant difference (p <
.001).

Concerning the nutritional status, the mini-nutritional as-
sessment revealed that 62.0% of the elders in community
dwellings were normal compared to only 17.6% of those
institutionalized (p < .001). As regards their dietary intakes,
the majority of both groups were having normal protein in-
take as recommended for their age, but significantly more
institutionalized elders had deficient caloric intake (80.0%)
compared to 69.6% of those in community dwellings (p =
.03). As for the IADL, Table 3 indicates significantly more
independence in almost all activities among those living in
community dwellings. In total, 31.6% were fully indepen-
dent compared to only 16.8% of institutionalized ones.

The characteristics of institutionalization, Table 4 shows that
the length of stay ranged between less than one to 20 years,
with median 3.0, and 69.6% of the elders were institution-
alized by their own will, mostly for feeling of loneliness
(54.4%). The majority was satisfied and viewed the fees and
the meals suitable.

The results of environmental assessment of the nursing
homes are presented in Table 5. It indicates a high dietitian
score (median 9.2 of max 11), and an average management
score (median 6 of max 8). Conversely, the food preparation
score was very low (median 1.0 of max 7).

Table 6 points to statistically significant small to moderate
positive correlations between MNA score and elders’ BMI,
IADL score, and caloric and protein intake. Conversely,
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it had negative correlations with age and educational level.
The IADL score correlated positively with caloric intake and
negatively with age. Lastly, the caloric intake had a strong
positive correlation with protein intake (r = 0.871), and a
negative correlation with age.

In multivariate analysis for the total sample (see Table 7),
having recreations was the only statistically significant inde-
pendent positive predictor of the MNA score, while smoking
and institutionalization were negative predictors. As for the
IADL score, the level of education was its positive predictor,
whereas age and institutionalization were negative predictors.
Lastly, the BMI was positively predicted by female gender,

educational level, and having recreations, and negatively
predicted by age.

Concerning the multivariate analysis of the institutionalized
elders, Table 8 demonstrates that income was a statistically
significant independent positive predictor of the MNA score,
whereas the length of institutionalization was a negative pre-
dictor. For the IADL score, being married, exercising, and
being institutionalized by own will were its positive predic-
tors. Conversely, the negative predictors were staying in a
double/triple room, the length of institutionalization, and the
meals score. Lastly, having family problems was the only
significant independent negative predictor of the BMI.

Table 1. Socio-demographic characteristics of elderly in the two study groups
 

 

 

Group 

χ2 test p-value Institutionalized (n = 125)  
 

Home (n = 250) 

No. % No. % 

Age        

60- 18 14.4  121 48.4   

65- 25 20.0  72 28.8 69.67 < .001* 

70+ 82 65.6  57 22.8   

Range 60.0-87.0  55.0-89.0   

Mean ± SD 72.4 ± 6.8  66.1 ± 6.0 t = 72.18 < .001* 

Median 72.0  65.0   

Gender       

.65 Male 50 40.0  94 37.6  

Female 75 60.0  156 62.4 0.20 

Residence       

< .001* Urban 123 98.4  133 53.2  

Rural 2 1.6  117 46.8 78.59 

Marital status       

< .001* Unmarried (divorced/widow) 109 87.2  117 46.8  

Married 16 12.8  133 53.2 56.80 

Education       

< .001* 

Illiterate 7 5.6  76 30.4  

Read/write 8 6.4  38 15.2  

Basic 19 15.2  32 12.8 47.08 

Intermediate 32 25.6  48 19.2  

University 59 47.2  56 22.4  

Past job       

.002* 

None 34 27.2  112 44.8  

Clerical 26 20.8  34 13.6  

Manual 31 24.8  65 26.0 15.14 

Professional 34 27.2  39 15.6  

Income        

Insufficient 36 28.8  34 13.6  
< .001* 

Sufficient 60 48.0  166 66.4 15.40 

Saving 29 23.2  50 20.0   

 *p < .05 
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Table 2. Health and social characteristics of elderly in the two study groups
 

 

 

Group 

χ2 test p-value Institutionalized (n = 125) 
 

Home (n = 250) 

No. % No. % 

BMI        

Normal (< 25) 26 20.8  37 14.8   

Overweight (25-< 30) 56 44.8  90 36.0 7.57 .02* 

Obese (30+) 43 34.4  123 49.2   

Range 20.5-50.4  19.9-47.8   

Mean ± SD 29.3 ± 5.8  30.4 ± 5.6 t = 5.58 .02* 

Median 28.40  29.80   

Practice exercise 48 38.4  102 20.8 0.22 .90 

Smoking 11 8.8  21 8.4 0.02 .90 

Have chronic diseases 115 92.0  226 90.4 0.26 .61 

On medications 112 89.6  216 86.4 0.78 .38 

Have recreation means 125 100.0  243 97.2 Fisher .10 

Pastime        

  Alone 45 36.0  44 17.6  < .001* 

  With others 80 64.0  206 82.4 15.59  

 *p < .05 

 
Table 3. Nutritional status and independence in Instrumental Activities of Daily Living (IADL) of elderly in the two study
groups

 

 

 

Group 

χ2 test p-value Institutionalized (n = 125)  Home (n = 250) 

No. %  No. % 

Mini-nutritional assessment (MNA) score      
  Malnutrition (< 17) 31 24.8  12 4.8   
  Susceptible (17-< 24) 72 57.6  83 33.2 75.88 < .001* 
  Normal (24+) 22 17.6  155 62.0   
  Range 9.0-29.0  9.0-30.0   
  Mean ± SD 20.0 ± 4.0  24.6 ± 4.0 U = 92.29 < .001* 
  Median 20.00  25.00   

Protein intake        
  Normal (RDA) 110 88.0  225 90.0  .55 
  Deficient 15 12.0  25 10.0 0.35  

Caloric intake        
  Normal (RDA) 25 20.0  76 30.4   
  Deficient 100 80.0  174 69.6 4.58 .03* 

Instrumental ADL        
  Using telephone 100 80.0  204 81.6 0.14 .71 
  Shopping 53 42.4  143 57.2 7.32 .007* 
  Preparing food 38 30.4  129 51.6 15.16 < .001* 
  Housekeeping 60 48.0  213 85.2 58.24 < .001* 
  Laundry 40 32.0  187 74.8 63.90 < .001* 
  Transportation 59 47.2  207 82.8 51.22 < .001* 
  Medication intake 67 53.6  181 72.4 13.15 < .001* 
  Handle finances 90 72.0  238 95.2 40.92 < .001* 

Total IADL        
  Dependent 104 83.2  171 68.4  .002* 
  Independent  21 16.8  79 31.6 9.33  

IADL (Lawton) score        
  Range 0-8  0-8  < .001* 

  Mean ± SD 4.1 ± 2.8  6.0 ± 2.0 42.14 
  Median 4.0  6.0   

 *p < .05 
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Figure 1 presents the ecologic correlations among institu-
tionalized elderly MNA, IADL, and meals suitability scores
and the scores of institutions’ characteristics. It indicates
relatively good positive correlations between elderly meals
scores and the institutions’ dietitian and manager scores. The
MNA and IADL scores do not have such correlations.

Table 4. Characteristics of nursing homes as reported by
elderly in the nursing home sample (n = 125)

 

 

 Frequency Percent 

Room   
  Single/suite 108 86.4 
  Double/triple  17 13.6 

Length of stay (years)   
  < 1 31 24.8 
  1- 50 40.0 
  5+ 44 35.2 
  Range <1.0-20.0 
  Mean ± SD 4.3 ± 4.0 
  Median 3.0 

Institutionalized by own will   
  No 38 30.4 
  Yes 87 69.6 

Reason of institutionalization   
  Loneliness 68 54.4 
  Family problems 57 45.6 

Fees   
  Unsuitable  24 19.2 
  Suitable 101 80.8 

Satisfied   
  No 25 20.0 
  Yes 100 80.0 

Meal suitability   
  Unsuitable  16 12.8 
  Suitable 109 87.2 

Score (max = 11)   
  Range 2-11 
  Mean ± SD 9.7 ± 1.8 
  Median 10.0 

 

4. DISCUSSION
The current study was set to test the hypotheses that the in-
stitutionalization of elderly in nursing homes is associated

with lower nutritional status and less independence in the
performance of IADLs. The findings identified institutional-
ization as a significant independent negative predictor of the
nutritional status (MNA score), as well as of the instrumental
ADL score. Hence, the findings lead to acceptance of the
two research hypotheses.

Table 5. Characteristics of nursing homes as observed by
researchers (n = 125)

 

 

 Frequency  

Management score (max = 10)   
  Range 2-8 
  Mean ± SD 4.8 ± 2.7 
  Median 6.0 

Food supply (dietitian) score (max = 11) 
  Range 8-11 
  Mean ± SD 9.2 ± 1.3 
  Median 9.2 

Food preparation (cook) score (max = 7) 
  Range 0-7 
  Mean ± SD 2.6 ± 2.9 
  Median 1.0 

 

According to the present study results, a high proportion
of the elders in both groups were females, divorced or wid-
ows, with sufficient income. The preponderance of females
and widowed is expected given the higher life expectancy of
women who often outlive their husbands. Meanwhile, the
elderly in the nursing homes tended to be older in age, with
higher educational level, and from urban areas. The differ-
ence in age is often attributed to the increasing dependency
necessitating the care of a nursing home. As for the urban
residence and higher educational level, they might have two
explanations. The first is the dearth of nursing homes in
rural areas. The second is the negative look and lack of
acceptance towards nursing homes among rural people and
the less educated as they still consider it a shame. Similar
socio-demographic characteristics of the elderly residing in
nursing homes were reported from studies in Lebanon,[22]

Syria,[23] Finland[24] and Norway.[25]

Table 6. Correlation matrix of elderly BMI, MNA and IADL scores, and intake of calories and protein and their
characteristics

 

 

 
Spearman’s rank correlation coefficient 

BMI MNA score ADL score Calories Protein 

BMI      
MNA score .167**     
IADL score .096 .344**    
Calories .007 .408** .138**   
Protein intake -.015 .380** .089 .871**  
Age -.219** -.334** -.343** -.107* -.075 
Education .089 -.215** .031 -.065 -.072 
Income -.004 .09 .073 .085 .043 

 **p < .01; *p < .05. 
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Table 7. Best fitting multiple linear regression model for the mini-nutritional assessment (MNA) and activities of daily life
(IADL) scores and body mass index (BMI) among all elderly

 

 

 
Unstandardized Coefficients Standardized 

Coefficients 
t-test p-value 

95% Confidence Interval for B 

B Std. Error Lower Upper 

MNA score 

Constant 9.52 2.76   3.448 .001 4.07 14.97 

Institutionalization -4.99 0.56 0.54 8.940 < .001 -6.09 -3.89 

Smoking -1.59 0.81 -0.12 -1.963 .051 -3.20 0.01 

Have recreations 6.55 2.55 0.16 2.570 .011 1.52 11.57 

r-square = 0.32; Model ANOVA: F = 29.96, p < .001 
Variables entered and excluded: age, gender, education, marital status, income, residence, chronic diseases, exercise 

IADL score 

Constant 6.42 2.16   2.970 .003 2.16 10.69 

Institutionalization -1.37 0.40 0.30 3.407 .001 -2.16 -0.58 

Age -0.05 0.02 -0.17 -2.199 .029 -0.10 -0.01 

Education 0.27 0.11 0.19 2.474 .014 0.06 0.49 

r-square = 0.13; Model ANOVA: F = 10.14, p < .001 
Variables entered and excluded: gender, marital status, income, smoking, residence, chronic diseases, exercise, recreation, group 

BMI 

Constant 25.59 4.84   5.283 < .001 16.03 35.14 

Female 2.07 0.70 0.21 2.933 .004 0.68 3.45 

Age -0.14 0.05 -0.20 -2.783 .006 -0.25 -0.04 

Education 0.56 0.24 0.17 2.304 .022 0.08 1.03 

Have recreation  8.60 3.46 0.18 2.483 .014 1.77 15.43 

r-square = 0.10; Model ANOVA: F = 6.04, p = .001 
Variables entered and excluded: marital status, income, smoking, residence, chronic diseases, exercise 

 

Table 8. Best fitting multiple linear regression model for the mini-nutritional assessment (MNA) and activities of daily life
(IADL) scores and body mass index (BMI) among institutionalized elderly

 

 

 
Unstandardized Coefficients Standardized 

Coefficients 
t-test p-value 

95% Confidence Interval for B 

B Std. Error Lower Upper 

MNA 

Constant 20.58 0.84   24.466 < .001 18.90 22.26 

Income 1.74 0.60 0.32 2.879 .006 0.53 2.95 

Length of stay -0.36 0.09 -0.43 -3.905 < .001 -0.55 -0.18 

r-square = 0.30; Model ANOVA: F = 12.19, p < .001 
Variables entered and excluded: age, gender, education, marital status, residence, chronic diseases, exercise, smoking, recreation, with own will, 
cause, room type, meals, satisfaction 

IADL 

Constant 7.75 1.48   5.251 < .001 4.79 10.71 

Married 1.54 0.67 0.23 2.316 .024 0.21 2.87 

Exercising 0.01 0.00 0.39 3.868 < .001 0.00 0.02 

Double/triple room -1.91 0.69 -0.26 -2.768 .008 -3.30 -0.53 

Length of stay -0.14 0.06 -0.24 -2.338 .023 -0.26 -0.02 

With own will 3.75 0.66 0.58 5.692 < .001 2.43 5.08 

Meals score -0.46 0.12 -0.36 -3.769 < .001 -0.70 -0.21 

r-square = 0.52; Model ANOVA: F = 9.70, p < .001 
Variables entered and excluded: age, gender, education, income, residence, chronic diseases, exercise, smoking, recreation, cause, satisfaction 

BMI 

Constant 33.85 1.99  17.037 < .001 29.87 37.82 

Family problems -3.60 1.36 -0.33 -2.648 .010 -6.33 -0.88 

r-square = 0.11; Model ANOVA: F = 7.01, p = .010 
Variables entered and excluded: age, gender, education, marital status, income, residence, chronic diseases, exercise, smoking, recreation, with own 
will, room type, meals, satisfaction, duration of stay 
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Figure 1. Ecologic correlations between institutionalized elderly BMI, MNA and IADL scores and institutions’ (nursing
homes) characteristics

A main objective of the current study was the assessment of
the nutritional status among elderly people in nursing homes
and community dwellings. The findings revealed very high
prevalence of malnutrition and susceptibility to malnutrition,
with around one-fourth and one-half respectively, among
institutionalized elders; rates that are significantly higher
compared with those in community dwellings. This could be
due to their significantly lower intake of caloric requirements,
although the majority of them have normal protein intake
as recommended. The high percentage of elderly having
their required protein intake reflects a good dietary service
as reported by Keller et al.[26] in a study in Canada.

On the same line, a study from India[27] found that only
around 13.2% of the elderly in nursing homes were well-
nourished, which is close to the 17.6% in the current study.
Similar high rates of malnourished and susceptible to malnu-
trition were reported from studies in Brazil[28] and Turkey.[29]

Meanwhile, a higher rate of malnourished in Egyptian elders
in community dwellings (14.5%) was reported by Abdelrah-
man and Elawam,[30] and this was linked to older age, less
education, and living alone.

Concerning the nutritional status of the elderly living in com-
munity dwellings, the present study results indicated that
only 4.8% of them were having malnutrition, which is in con-
gruence the results of a study in Australia.[31] Moreover, the
mean MNA score among the elderly in community dwellings
in the current study was 24.6 ± 4.0, which is very close to

the figure reported by Han et al.[32] in China, where the mean
MNA score was 23.8 ± 3.92.

The significantly lower nutritional status demonstrated
among the present study elders institutionalized in nursing
homes was shown to be independently predicted by their
being institutionalized. Moreover, the length of stay in the
nursing home was negatively related to their nutritional sta-
tus. Hence, it might be explained not only by diet and nutri-
tional intake, but also by other non-dietary factors such as
the family and nursing home-related elements. In fact, the
multivariate analysis demonstrated that income was a posi-
tive predictor of the MNA score, which could be attributed
to the higher ability of the wealthier elder person to purchase
the food he/she likes. Similar effects of institutionalization
on the elderly nutritional status were reported in studies in
Australia[31] and in Iran.[33]

In the present study, the majority of the elderly persons in the
two groups were either overweight or obese. However, the in-
stitutionalized ones tended to be significantly less obese, and
had lower BMI. The high prevalence of overweight/obesity
is consistent with the corresponding high rates in the gen-
eral population in Egypt, particularly with its association
with female gender.[34, 35] Meanwhile, the lower BMI among
institutionalized ones could be attributed to their generally
older age, and lower physical and psychological health status
compared with those living at home in community dwellings.
In fact, the multivariate analysis showed that BMI was neg-
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atively predicted by age and family problems. Conversely,
it was positively related to the educational level and having
recreations. Similarly high rates of overweight and obesity
was reported among Portuguese elderly, with significantly
higher rates among women.[36] Moreover, another study
in Portugal reported significant associations between high
socioeconomic level parameters and BMI in elderly.[37]

The present study has also compared the independence in
the performance of IADLs among elderly in nursing homes
and in community dwellings. The findings revealed that
those institutionalized in nursing homes were significantly
more dependent in their IADLs, and this was confirmed in
multivariate analysis. This difference could have two differ-
ent explanations. The first is that the high dependence in
IADLs could be one of the reasons of institutionalization.
The second could be the effect of institutionalization on el-
ders’ activities, which might be restricted by the nursing
home rules and regulations, in addition to the availability of
help all the time, which might increase their dependence. In
agreement with this, a large national Korean study demon-
strated a high level of dependency among institutionalized
elderly, and this was associated with malnutrition assessed
by MNA.[38]

In addition to the effect of institutionalization on elders’
IADL, older age had also a negative influence as expected.
On the other hand, other characteristics indicating better so-
cioeconomic status as the level of education, being married,
exercising regularly, having recreation activities, and being
institutionalized by own will had a positive impact on their
IADLs. This might be attributed to a better health aware-
ness and behavior among them. In congruence with this, a
study in the United States revealed significant associations
between diverse social and health-related activities and el-
ders’ independence in IADLs.[39] On the same line, the rates
of independence in IADLs tend to be high in developed coun-
tries such as in Norway where Boulos et al.[25] reported that
61.7% of the elderly were fully independent. Conversely, the
rates are low in developing countries such as in Turkey,[29]

where the rate was 25.3%, close to the rates in the present
study.

The present study findings revealed a significant positive cor-
relation between elders’ scores of MNA and IADL. This is
quite plausible given the positive effect of good nutrition on

the ability to function and move properly. In agreement with
this, Pereira et al. (2015) in Brazil demonstrated the pres-
ence of a statistically significant correlation between MNA
and IADL scores. However, this relation between MNA and
IADL was not confirmed in the multivariate analysis of the
current study. This might be due to that the ability to per-
form IADLs independently is multifactorial, and depends on
several causes and considerations.

Lastly, regarding the effects of nursing home administration
and its characteristics related to nutrition of residents, the
current study ecologic analysis revealed positive correlations
between the scores related to dietitian role and management
and elders’ scores of satisfaction with meals. This reflects
their high satisfaction with institutionalization. Such assess-
ment of nursing homes is required to check the quality of the
services provided.[40]

However, the MNA and IADL scores were not significantly
correlated to any of the three nursing homes’ scores in the
present study. This could be due to the fact that the MNA
and IADL scores are influenced by multiple factors, includ-
ing elder personal characteristics. The nursing home staff
awareness of elderly people dietary requirements is another
important factor as emphasized by Lea et al.[41] in a study
in Australia. It could also be due to the bias of ecologic
fallacy inherent in this type of analysis. Hence, the issue
needs further study.

5. CONCLUSION AND RECOMMENDATIONS

In conclusion, malnutrition and dependency in IADL are
more prevalent among elders institutionalized in nursing
homes compared to those in community dwellings, and they
are related to the duration and characteristics of the institu-
tionalization. The study recommends improving the dietary
services in nursing homes, with training programs for their
staff and regular monitoring of their food services. Regular
checkup of elderly nutritional status using the MNA tool
could help in early detection and prompt management of
malnutrition. Further research is proposed to examine the
effects of these interventions on elderly people physical and
psychological health status.
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