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Abstract 
 

Objectives: to identify reasons for re-hospitalization, assess nutritional status of 

elderly hospitalized patients using a validated nutritional assessment tool and analyze 

which factors are associated with readmission within the last year after discharge from 

index hospitalization for elderly hospitalized patients including nutritional related 

factors. Methodology: A cross-sectional study design was conducted in the internal 

medicine wards of Menoufia university hospital. All patients over 65 years of age 

within the first 72 hours of admission were eligible for the study. 162 patients were 

recruited with (93.6%) response rate.    Data being collected using a structured 

questionnaire includes patients' sociodemographic, admission characteristics, severity 

of chronic disease using Cumulative Illness Rating Scale (CIRS) for geriatric. 

Assessment of nutrition status was performed using Mini Nutritional Assessment 

(MNA) tool and anthropometric measurements. Results: readmission within one year 

was found among (46.3%) of elderly participants. Relapse of initial condition was the 

most common reason (42.7%) followed by complications (24%). Half of readmitted 

group was malnourished and nearly one third at risk of malnutrition. Logistic 

regression  identified strong association of hospital readmission with advanced old 

age ,smoking habit , poor dietary compliance , assistance needed feeding pattern 

,severity of chronic disease ,comorbidities and  lower MNA score Conclusion : 

Factors associated with  readmission in elderly patients are multiple and complex. 

Malnourished elderly patients with cardiac , respiratory disease  or diabetic  with 

complex medical and social needs who are severely ill , with advanced age,  smoker , 

who not compel well with dietary  advice ,need assistance with feeding are tend to be 

readmitted. Recommendations: Re-hospitalized elderly patients should be identified 

and targeted by follow up and post hospital care to reduce readmissions.  
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Introduction 
 

Hospitalized patients, especially 

elderly and those with chronic disease 

are at high risk for hospital 

readmissions. These readmissions 

result in high costs to the healthcare 

system and to the patient, in regards to 

quality of care and quality of life (1). 
Hospital readmission rates are 

considered as indirect marker for 

reduced quality of care and premature 

hospital discharge (2-5). Readmission is 

defined as a hospitalization that occurs 
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shortly after a discharge; which is most 

often measured as within 30 days but it 

could be shorter or longer up to one 

year. Readmissions may or may not 

include conditions that were listed as 

the principal diagnosis during the 

index stay (6). They also can be caused 

by deterioration in a patient’s health 

after discharge due to inadequate 

management of their condition, 

misunderstanding of how to manage it, 

or lack of access to appropriate 

services or medications. Readmissions 

were tracked across the same or 

different hospitals (6,7). 

Hospital readmission are generally 

related to health-care factors (such as 

sub-optimal health and social care), 

factors related to the patient (social and 

family environment or treatment 

adherence), factors related to the 

disease (such as its natural 

progression) or a combination of all of 

these. While some of these factors 

maybe avoidable, the disease factors 

cannot always be controlled (7).  

Nutrition risk factors including weight 

loss and inability to self-feed are 

associated with higher readmission 

rates (1). Malnutrition is prevalent in 

hospitalized patients especially elderly 

and leads to poor clinical outcomes (8-

10). Many studies have shown strong 

association between malnutrition and 

longer length of hospital stay (LOS), 

increased mortality, higher rate of 

readmission and increased 

hospitalization cost (8-12). 

Interventions to decrease re -

hospitalization rates require an 

understanding of the causes of and risk 

factors for hospital readmission. 

Specifically defining these factors 

would help to identify people at higher 

risk and design preventive tailored and 

effective interventions from hospital 

stay and discharge to out-patient 

follow-up(7). 

While many studies that investigate 

readmission risk factors for elderly 

patients have focused on,  functional 

disability and morbidity(13-17) ,patient's 

nutritional status may be overlooked . 

As a result preventive strategies may 

be also neglected. The specific aims of 

this study were to (1) Identify reasons 

for re-hospitalization (2) Assessment 

of nutritional status of elderly 

hospitalized patients using a validated  

nutritional assessment tool  (3) 

Analyze which factors are associated 

with  readmission within  the last year 

after discharge from index 

hospitalization for elderly hospitalized 

patients including nutritional related 

factors. 

 

Subjects and methods: 
 

Study design, sample and setting:  
 

Across-sectional study was conducted 

in the internal medicine wards of 

Menoufia university hospital, Shebin 

Elkom City between 1st of June and 

end of August 2015. All patients over 

65 years of age within the first 72 

hours of admission were eligible for 

the study. The exclusion criteria were 

elderly patients on a ventilator, 

mentally unstable or who were 

critically ill or required treatment in 

specialized units such as the intensive 

care units and admitted patients for 

planned reasons. Eligible subjects were 

identified daily from a patient 

admission list at internal medicine 

(general and special) departments. The 

objectives of the study were explained 

to individual patients and voluntary 

informed consent of the patient or 

caregiver was obtained. 

 

Data collection tool 
 

Data were collected on each ward 

through personal interview using a 

predesigned structured questionnaire 

by two research assistants who were 

trained on use of the instruments , 

anthropometric measurements and 

filling the questionnaire. Some of the 
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data were obtained from the patients‟ 

medical record. All data was confirmed 

also by caregiver or family member 

when needed.   

The study questionnaire involves 5 

parts; First part: includes patients' 

sociodemographic data as age, sex, 

residence, marital, educational level, 

occupation, income, smoking and 

household status and living 

arrangement in addition to mobility.  

Second part : includes  heath status 

and admission characteristics as 

current admission  diagnosis, history of 

hospitalization within the last year 

after discharge from the first admission  

during this year (index hospitalization) 

prior the current admission where data  

was collected  either to the same 

hospital or other health care setting  , 

number of doctor visits during the last 

year , length of stay of last admission  , 

cause of  current admission if related to 

the initial condition , the diagnoses 

were grouped according to the chapters 

of International Classification of 

Disease, Tenth Revision (ICD-10)(18) .  

This part includes also nutrition related 

questions as  mode of feeding , weight 

loss in the last 3 months , age related or 

medical problems involving GIT or 

interfering with eating process for 

example : oral or dental problems , 

dyspepsia ,loss of appetite, 

constipation which  defined as food 

related problems, degree of patients' 

dietary compliance (good or poor) 

beside drug compliance. 

The third part : includes information 

on the chronic conditions affecting 

patients.  The Cumulative Illness 

Rating Scale (CIRS) for geriatric (19). 

This instrument considers the severity 

of disease and impairment in each of 

14 major organ groups, including 

mental disease and hypertension. 

Every item is scored from 0 (0- no 

disease, 1- Mild impairment - class 1-

2) to 3, 4 (3-severe impairment ,4-

maximal severity of disease – class 3-

4). The CIRS total score was 

calculated and patients were 

subdivided in two groups, according to 

severity: Group 1 = classes 1-2; Group 

2 = classes 3-4.  

Forth part: includes assessment of 

nutritional status of participants that 

was done according to Arabic version 

of the Mini Nutritional Assessment 

(MNA) tool validated by Abd-Al-Atty, 

et al.(2012)  beside anthropometric 

measurements (20). MNA was 

developed as a reliable screening test 

to detect malnutrition in old-aged 

people. Without any laboratory data, 

nutritional status of the patients can be 

easily predicted with questions and 

anthropometric measurements (21).  

Mini Nutritional Assessment  (MNA) 

nutrition screening tool that was 

recently revised in 2009 by Nestlé 

Nutrition Institute. The MNA-SF and 

also the full form were found translated 

into different languages including 

Arabic and these Arabic versions were 

revised by Nestlé Nutrition Institute  

and available at www. mna-

elderly.com.(22). 

 The MNA is 18-item questionnaire 

comprising anthropometric 

measurements (weight and  height   for 

calculation of Body mass index , mid-

arm MAC and calf circumference CC) 

and history of weight loss in last 3 

months combined with a questionnaire 

regarding dietary intake (number meals 

consumed, food and fluid intake, and 

feeding autonomy), a global 

assessment (lifestyle, medication, 

mobility, presence of acute stress, and 

presence of dementia or depression) 

and a self assessment (self-perception 

of health and nutrition). It is a two step 

procedure; screening with the MNA 

small form (MNA-SF, 6 questions) 

followed by the assessment (9 

questions and 3 anthropometric 

measurements), if needed, by the full 

MNA (23, 24). MNA-SF score ≥12 

excludes malnutrition and/or 
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malnutrition risk, which rendered 

further assessment unnecessary. MNF-

SF score <12 indicates full MNA test. 

Total score >23 means normal 

nutritional status, 17-23 shows 

malnutrition risk and <17 indicates 

malnutrition. Mid-arm circumference 

<21 cm and calf circumference <31 cm 

are related with malnutrition risk (21, 23, 

24). 

 A guide to complete the MNA (24) was 

used to have a uniform system of 

addressing the questions towards the 

patients as well as to have a uniform 

and clearer definition of some of the 

terms used in the questionnaire.  

Before the start of the study, the 

questionnaire was pre-tested with 20 

patients as validation . They were 

excluded from the study. Some 

essential modifications were made to 

better adapt the statements and answers 

to Arabic context.  

 

Anthropometric measurement:  
 

Height and weight measurements used 

to calculate BMI were taken in a 

private area using standard techniques 

or alternative methods when needed as 

recommended by the WHO (25). Body 

mass index (BMI) was calculated 

manually as the weight in kilograms 

divided by the square of the height in 

meters). BMI between 20.00 and 24.99 

kg/m2 is optimal weight in elderly 

according to ESPEN guidelines. A 

BMI <20.00 kg/m2 suggests that the 

patient is underweight while 

overweight with BMI ≥ 25.00 kg/m2. 

MAC and CC was measured as per 

standard techniques applicable for the 

ambulatory and non-ambulatory 

individuals (26-28).  

Among 173 elderly patients who 

fulfilled the inclusion criteria, a total of 

162 patients who agreed to participate 

and complete questionnaire with 

clearly filled up entries were finally 

included in the study with a response 

rate of (93.6%). According to age, they 

were classified into young old (65–

74.9 years), old old (75–84.9 years), 

and oldest old (≥85 years)(29). 

 

Statistical analysis : 
 

 

SPSS 16.0 (SPSS Inc., Chicago, IL) 

statistical software was used to analyze 

data. Continuous variables were 

described by means ± standard 

deviations. Discrete variables were 

described as counts and percentages. 

the differences of means were tested 

with the independent group t test and 

the distribution of proportions with the 

chi-square test. Bivariate correlation 

analyses were conducted to evaluate 

the relationship between the 

independent variables and MNA Score.  

Univariate analysis was used to reduce 

the pool of initial variables entered into 

the multiple regression analysis. A 

multiple regression analysis was used 

to examine the relationship between 

the variables and admission status. 

Statistical significance was set at P-

value of 0.05, highly significance at P-

value of 0.001 

 

Results 
 

A total of 162 elderly patients 

(female/male: 1.66) were included into 

the study. Mean age of the patients was 

71.7± 6.7 years (65-89). According to 

different age subgroups (29) (63%) of 

patients were young elderly  (65-74.9 

years), (28.4%) were older elderly (75-

84.9 years) and only (8.6%) patients 

were oldest old (≥ 85 years ) with no 

significant difference between males 

and females patients. More than forth 

of participants (27.8% ) admitted with 

cardiovascular diseases while 22.2% , 

21% with chest  and endocrine disease 

mainly diabetes respectively .  One 

third of them (33.3%) were of severe to 

extremely sever disease (CIRS classes 

3-4 ).  History of readmission were 

found among (46.3%) of elderly 
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participants at least once after their 

index discharge within the last year 

before the current admission ( 

readmitted group ) and 53.7% were not 

(non readmitted group ). Relapse of 

initial condition was the most common 

reason for readmission (42.7%) 

followed by complication (24%). 

While new health or medical problem 

responsible for 14.7% of cases, early 

discharge 10.4%, poor overall 

condition of elderly patients was the 

main reason for 8% of readmitted 

group. (Table-1) 

Table (2) shows sociodemographic 

characteristic of readmitted and non 

readmitted group . Compared to non 

readmitted elderly group , more than 

half (53.4%) of readmitted patients 

were above 75 years old where the 

mean age (±SD) was 74.5 ± 7.1 that 

was significantly higher than that of 

non readmitted patients (p <0.001) . 

Also significantly higher percent 

(56%) of them were living either alone 

or with only his wife or relative person 

(p =0.007) and more than two thirds of 

them were smoker (69.3%). No 

significant difference was found 

regarding sex, residence, educational 

level, work status or income adequacy.   

Table 3 and 4 illustrated the health and 

disease characteristics, nutritional 

related factors and baseline nutrition 

parameters of both readmitted and non-

readmitted patients. Statistically 

significant differences were found as 

regard chronic disease severity  and 

duration  where more than half 

(57.3%) of readmitted patients were of  

CIRS classes 3,4 and  duration of 

chronic disease was more than 20 years 

for 53.3% of them with mean 

(28.4±16.4) compared to 18.1±10.5 

Also data analysis detected a 

significant high percent of readmitted  

patients (46.3%) compared to 14.9% 

with restricted mobility ,more than half 

(57.4% ) either need assistance or feed 

with some difficulty ,consequently loss 

of weight in the last 3 months was 

reported in about two thirds of them 

(64%) and most of them (73.3%) 

poorly adhere to diet prescribed and 

(16%) to drug prescribed also .  

Relatively high percent of readmitted 

patients (25.3%) were underweight and 

more than one third 37.3% overweight 

or obese. (Table 3). 

Statistically significant differences 

were found between readmitted group 

regarding most of health and 

nutritional parameters (P <0.001) 

MAC, CC, CIRS total score, and 

number of food related health 

problems  (Table 4 ).  

Table 5 shows the nutritional 

assessment of study participants using 

MNA nutritional assessment tool 

where nearly one third of patients were 

at risk of malnutrition (32.1%) and 

(29%) were malnourished while only 

38% were found of normal nutritional 

status .When compared readmitted  and 

non readmitted patients , high 

statistically significant difference was 

found (  p ˂0.001) where more than 

one half of readmitted group (50.6% ) 

were malnourished  and nearly one 

third at risk of malnutrition (34.7%)  

compared to only  10.3 %  and 29.9 % 

of non readmitted group respectively.  

When all the significant factors 

associated with readmission were 

simultaneously entered in a 

multivariate logistic regression 

analysis, hospital readmission found to 

be associated with advancing  old age 

(OR=3.5, CI 1.14-10.66)  P=(0.02), 

smoking where  (OR=12.26, CI 4.22-

35.59) (p <0.001), poor dietary 

compliance (OR =7.82 ,CI 2.49-24.52) 

( p <0.001), difficult feeding 

(OR=4.48, CI 1.61-12.46) (P value 

0.004), lower MNA score (OR 

=0.28,CI 0.09-0.90) (P= 0.03) higher 

CIRS score (OR =0.19, CI 0.05-0.72) 

(P=0.015 ) (Table 6) 
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Discussion  
 

Many studies have shown that elderly 

patients discharged from hospitals are 

at high risk of readmission (30-34). 

Consequently, in the current study, the 

high percent of elderly patients with 

past history of repeated hospital 

admission within the last year (46.3%) 

was not surprising.  Readmission was 

found mainly among cardiovascular 

disease patients; congestive heart 

failure (one third of readmitted group) 

followed by respiratory; chronic 

obstructive pulmonary disease (26.7%) 

and diabetic (17.4%) .  

These came in line with that reported 

by several studies as  Dobrzanska and 

newell,2006 who reported that people 

with cardiac disease and respiratory 

tended to have higher rates of hospital 

readmission (35) and by Silow- Carroll 

et al ,2011 that the highest readmission 

rates have been observed in “high-risk” 

or severely ill geriatric patients, mostly 

with heart failure and chronic 

obstructive pulmonary disease ( 35 % 

after 1 month, 26% to 44% after 4 to 6 

and 70% after 1 year)(6).  

Different factors associated with 

readmission have also been identified; 

some are related to the patient’s 

sociodemographic and disease 

characteristics, others to the health care 

setting itself and quality of care(7). 

The present study did not show that 

readmission was related to patient 

sociodemographic characteristics 

except advanced age and smoking. We 

found no significant association with 

gender, marital status, education, 

working status or income. This came in 

line with some studies as Franchi et al, 

2013 (17) and Allaudin, 2011(36) who 

reported the prominent role of patients 

'clinical characteristics than 

sociodemographic in prediction of 

readmission among elderly patients. 

The significant associations with 

advanced age , smoking , living alone , 

severity of disease expressed by higher 

CIRS score and CIRS Class 3-4 among 

readmitted group and restricted 

motility  were consistent with several  

studies which identifies these factors as 

predictors for early as well as late 

readmission (7,14,17,37-40).  

The role of age in addition to these 

factors  being explained by the fact that 

older people with advanced age have 

more chronic diseases , sever 

morbidity , restricted motility and a 

lower mean functional status (17).  Also 

it is quite obvious that patients with 

multiple chronic and sever diseases 

have more chances to be rehospitalized 

than patients with only one or a few 

associated diseases (16). 

In the current study ,unsatisfactory 

social conditions as living alone (p 

value =0.007) and neuropsychological 

problems (p <0.001) were significantly 

associated with readmission among 

elderly patients that coincide with that 

reported by Di Lorio et al ,1998 (16), 

Dobrzanska and newell,2006 (35) and  a 

more  recent study done by Franchi et 

al ,2013 (17) about the effect  of 

patients' social support and psychiatric 

morbidity  as  risk factors for early and 

late hospital readmission .    

The role of nutrition in causing 

readmissions is complex.  In spite of 

many studies that have shown  the 

strong association between 

malnutrition and longer length of 

hospital stay (LOS), increased 

mortality, higher rate of readmission , 

relatively few studies have looked at 

assessment of nutrition status of 

patients with multiple hospitalization 
(1,8-12).   

In the present study, by  assessment of 

nutrition status of elderly patients  

using MNA nutritional assessment tool 

,strong association was found between 

patients nutritional status and 

readmission  where nearly two thirds 

(61.1%) of readmitted at high 

nutritional risk or already 

malnourished.  
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 If these also confirmed by the 

statistically significant differences that 

were found between readmitted group 

and non readmitted  regarding  mean 

±SD for most of  nutritional related 

parameters  (P <0.001 )  as MNA score 

, MAC, CC , number of food related 

health problems and association of 

readmission  with unintentional weight 

loss , assistant need feeding pattern , 

poor dietary compliance , lower and 

higher  BMI that all indicate 

manifestations of poor nutritional 

status .  

Theses came in line with the relatively 

few studies that examine nutritional 

status among elderly patients at risk for 

hospital readmission (41-44) while many 

studies have focused only on 

functional disability and morbidities.  

In the current study ,when correlation 

was done , data analysis detected also 

the significant inverse correlation (p < 

0.001 ) between  MNA  total score 

with  patient's age (r = - 0.649 ) means 

either at risk or malnourished patient, 

CIRS score (r = -0.542) , readmission 

frequency (r = -0.582) , length of stay 

at hospital (r =-0.297),duration of 

chronic disease (r =-0.520).  While 

positive correlations were found 

between MNA total score and weight, 

BMI (r =0.443) (r=0.403) respectively  

Logistic regression  identified the 

strong relationship of hospital 

readmission of elderly patients with 

advanced old age ,smoking habit , poor 

dietary compliance , assistance needed 

feeding pattern ,severity of chronic 

disease and comorbidities and  lower 

MNA score ; malnutrition.   
 

Conclusion and 

recommendations  
 

Therefore, we can conclude that factors 

associated with hospital readmission in 

elderly patients are multiple and 

complex. Malnourished elderly 

patients with cardiac, respiratory 

disease  or diabetic  with complex 

medical and social needs who are 

severely ill, with advanced age,  

smoker, who do not compel well with 

dietary  advice, need assistance with 

feeding tend to be readmitted.  These 

patients should be identified and 

targeted by follow up and post hospital 

care to reduce readmissions. MNA 

nutritional assessment can be used to 

screen newly hospitalized patients for 

nutrition risk so that early detection 

and appropriate intervention can be 

initiated to reduce malnutrition and 

hospital readmission. 

 

Limitations of the study 

 

This study has limitations that must be 

identified and accounted for when 

interpreting the results presented. A 

major limitation is that the design is 

cross-sectional rather than longitudinal 

which limits study findings to 

reporting of only associations between 

different factors and hospital 

readmission. We recorded re-

admission within previous year without 

prospectively following up the patients 

also due to lack of resources.   

 

The second limitation is that the study 

involved self-reported data beside 

hospital records. However, any data 

related to the previous history of 

hospitalization or frequency of 

admission diagnosis  and comorbidities 

and severity of illness was confirmed 

by patients ' hospital reports usually 

kept by patient himself, family or 

caregivers . Another limitation in this 

study was that findings are based on 

elderly patients only in medical wards 

while surgical and emergency patients 

were excluded, so further studies 

should investigate a wider range of 

patients and wards   

 

Acknowledgments: The author are 

indebted to the patients who 



Safaa Badr, et al                   Hospital Readmission ,Malnutrition  and Associated  Factors      58 

The Egyptian Journal of Community Medicine          Vol.  35          No. 1           January         2017 

generously volunteered their time in 

participating in the study  and 

acknowledge the cooperation of 

nursing staff of internal medicine 

wards  and  contribution of the 4th year 

students of Menoufia faculty of 

medicine in data collection and entry. 
 

References : 
   

1) Sauer A, Luo M. Role of 

malnutrition in increasing risk of 

hospital readmissions. Abbott 

Nutrition  Health Institute 

Publications.2014 [Online] 

Accessed 3 Sept  2015. 

2) Weissman JS, Ayanian JZ, 

Chasan-Taber S, Sherwood MJ, 

Roth C, Epstein AM. Hospital 

readmissions and quality of care. 

Med Care 1999; 37:490–501. 

3) Hayward RA, Bernard AM, 

Rosevear JS, Anderson JF, Mac 

Mahon LF. An evaluation of 

generic screens for poor quality of 

hospital care on a general medicine 

service. Med Care 1993; 31:394-

402. 

4) Ludke RL, Booth BM, Lewis-

Beck JA. Relationship between 

early readmission and hospital 

quality of care indicators. Inquiry 

1993; 30:95-103. 

5) Ashton CM, Kuykendall DH, 

Johnson ML, Wray NP, Wu L. 

The association between the quality 

of inpatient care and early 

readmission.   Ann Intern Med 

1995; 122:415-21. 

6) Silow-Carroll S , Edwards JN, 

Lashbrook A. Reducing Hospital 

Readmissions: Lessons from Top-

Performing Hospitals – The 

Commonwealth Fund Publications 

2011 .  [Online] Available from : 

http://www.commonwealthfund.or

g/Publications/Case-Studies 

   

7) Garcia-Perez L, Linertova R, 

Lorenzo-Riera A, Vazquez-Diaz 

JR, Duque-Gonzalez B,Sarria-

Santamera A. Risk factors for 

hospital readmissions in elderly 

patients: a systematic review. QJM 

2011;104:639-51. 

8) Lim SL, Ong KC, Chan YH, 

Loke WC, Ferguson M, Daniels 

L. Malnutrition and its impact on 

cost of hospitalization, length of 

stay, readmission and 3-year 

mortality. Clin Nutr. 2012;31:345-

50.  

9) Agarwal E, Ferguson M, Banks 

M, Batterham M, Bauer J, Capra 

S, Isenring E. Malnutrition and 

poor food intake are associated 

with prolonged hospital stay, 

frequent readmissions, and greater 

in-hospital mortality: results from 

the Nutrition Care Day Survey 

2010. Clin Nutr. 2013;32:737-45.  

10) Norman K, Pichard C, Lochs H, 

Pirlich M. Prognostic impact of 

disease-related malnutrition. Clin 

Nutr. 2008;27:515.  

11) Stratton RJ, King CL, Stroud 

MA, Jackson AA, Elia M. 

‘Malnutrition Universal Screening 

Tool’ predicts mortality and length 

of hospital stay in acutely ill 

elderly. Br J Nutr. 2006;95:325-30.  

12) Correia MI, Waitzberg DL. The 

impact of malnutrition on 

morbidity, mortality, length of 

hospital stay and costs evaluated 

through a multivariate model 

analysis. Clin Nutr.2003;22:235-9.  

13) Reed RL, Pearlman RA, Buchner 

DM. Risk factors for early 

unplanned readmission in the 

elderly. J Gen Intern Med 1991; 

6:223-8. 

14) Burns R, Nichols LO. Factors 

predicting readmission of older 

general medicine patients. J Gen 

Intern Med 1991; 6:389–93. 

15) Boult C., Dowd B., McCaffrey 

D., Boult L., Hernandez R., 

Krulewitch H.: Screening elders 

for risk of hospital admission. J.  



Safaa Badr, et al                   Hospital Readmission ,Malnutrition  and Associated  Factors      59 

The Egyptian Journal of Community Medicine          Vol.  35          No. 1           January         2017 

Am. Geriatr. Soc.1993; 41: 811-

817. 

16) Di Iorio A, Longo AL, Mitidieri 

Costanza A, Bandinelli S, 

Capasso S, et al. Characteristics of 

geriatric patients related to early 

and late readmissions to hospital. 

Aging (Milano) 1998;10:339-46. 

17) Franchi C, Nobili A , Mari D, 

Tettamanti M, Djade CD et al., 

Risk factors for hospital 

readmission of elderly patients. 

European Journal of Internal 

Medicine 2013; 24 : 45-51 

18) World Health Organization. 

International Statistical 

Classification of Diseases and 

Related Health Problems. Tenth 

Revision. Geneva, World Health 

Organization, 1992.  

19) Parmelee P.A., Thuras P.D., Katz 

I.R., Powell Lawton M.: 
Validation of the Cumulative 

Illness Rating Scale in a Geriatric 

residential population. J.Am. 

Geriatr. Soc.1995; 43: 130-137 

20) Abd-Al-Atty MF  , Abou-

Hashem RM , Abd Elaziz KM. 
Prevalence of malnutrition in 

recently hospitalized elderly in 

Cairo using a valid and reliable 

short form of Arabic version of 

Mini-Nutritional Assessment 

(MNA-SF-A). Middle East Journal 

of Age and Ageing 2012; 9( 4): 8-

12 

21) Vellas B, Guigoz Y, Garry PJ, 

Nourhashemi F, Bennahum D, et 

al. (1999)The  mini nutritional 

assessment (MNA) and its use in 

grading the nutritional state of 

elderly patients. Nutrition 1999; 

15:116-122        

22) Nestle Nutrition institute. Arabic 

version of the Mini Nutritional 

Assessment MNA available at 

www. mna-elderly.com 

 

23) Guigoz Y . The Mini Nutritional 

Assessment (MNA). Review of 

literature: What does it tell us? J 

Nutr Health Aging 2006; 10: 466-

485.www.ncbi.nlm.nih.gov/pubme

d/17183419 

24) Nestle Nutrition institute. A guide 

to completing the Mini Nutritional 

Assessment-short form ( MNA-

SF). [Online] Accessed 21 May  

2015. Available at 

http://www.mnaelderly.com/mna_f

orms.html 

25) World Health Organization . 

Physical status: the use and 

interpretation of anthropometry 

report of WHO expert committee. 

Geneva: WHO Technical Report 

Series 1995 ; No. 854.  Available 

online at http://whqlibdoc.who. 

int/trs/WHO_TRS_854.pdf 

26) Chumlea WC, Baumergartner 

RN . Status of anthropometry and 

body composition data in elderly 

subjects. Am J Clin Nutr.1989; 50: 

1158-66. 

27) Lee RD, Nieman DC . Assessment 

of the hospitalized patient. In: 

Nutritional Assessment. (4th edn), 

New York: McGraw Hill Higher 

Education. 2007;222-260. 

28) Smolin LA, Grosvenor MB . 
Energy balance and weight 

management. In: Nutrition science 

and application. (4th edn), London: 

Wiley.2003; 176-215. 

29) Rabin DL . Characteristics of 

elderly population. In: Clinical 

aspects of aging. Reichel E, ed. 

(3rd edn ),  Baltimore: Williams 

and Wilkins 1989; 487-494. 

30) Narain P., Rubenstein L.Z., 

Wieland G.D., Rosbrook B., 

Strome L.S., Pietruska P., 

Morley J.F.: Predictors of 

immediate and 6-month outcome in 

hospitalized elderly patients. The 

importance of functional status. 

J.Am. Geriatr.Soc.1988; 36:775-

781 

31) Boult C., Dowd B., McCaffrey 

D., Boult L., Hernandez 



Safaa Badr, et al                   Hospital Readmission ,Malnutrition  and Associated  Factors      60 

The Egyptian Journal of Community Medicine          Vol.  35          No. 1           January         2017 

R.,Krulewitch H.: Screening 

elders for risk of hospital 

admission. J. Am. Geriatr. 

Soc.1993; 41: 811-817 

32) Tierney A.J., Macmillan M.S., 

Worth A., Closs S.J., King C., 

Atkinson F.I.: Discharge planning 

for elderly people going home from 

hospital: experiences of patients 

and their carers. Nursing Research 

Unit, The University of Edinburgh, 

1993. 

33) Landefeld C.S., Palmer R.M., 

Kresevic D.M., Fortinsky 

R.H.,Kowal J.: A randomised trial 

of care in a hospital medical unit 

especially designed to improve the 

functional outcomes of acutely ill 

older patients. N. Engl. J. Med 

1995; 332: 1338-1344. 

34) Colledge N.R., Ford M.J.: The 

early readmission of elderly 

people. Scott. Med. J.1994; 39: 51-

52.  

35) Dobrzanska L and Newell R. 

Readmissions :A primary care 

examination of reasons for 

readmission of older people and 

possible readmission risk factors. 

Journal of Clinical 

Nursing.2006;15:599-606  

36) Allaudeen N., Vidyarthi A., 

Maselli J. & Auerbach A.  

Redefining re-admission risk 

factors for general medicine 

patients. Journal of Hospital 

Medicine 2011; 6:54-60. 

37) Maurer PP, Ballmer PE. Hospital 

readmissions—are they predictable 

and avoidable? Swiss Med Wkly. 

2004;134:606-11. 

38) Kansagara D, Englander H, 

Salanitro A, Kagen D, Theobald 

C, Freeman M, et al. Risk 

prediction models for hospital 

readmission: a systematic review. 

JAMA 2011;306: 1688-98 

39) Vinson JM, Rich MW, Sperry 

JC, et al. Early readmission of 

elderly patients with congestive 

heart failure. JAm Geriatr Soc 

1990;38: 1290-5. 

40) Chin MH, Goldman L. Correlates 

of early hospital readmission or 

death in patients with congestive 

heart failure. Am J Cardiol 

1997;79: 1640-4. 

41) Friedman JM, Jensen 

G,Smiciklas-Wright H, 

McCamish MA .Predicting early 

non-elective hospital readmission 

in nutritionally compromised older 

adults. American Journal of 

Clinical Nutrition. 

1997;65(6):1714-20  

42) Damush TM, Smith DM, Perkins 

AJ, Dexter PR ,Smith F.Risk 
factors for nonelective 

hospitalization in frail and older 

adult inner-city outpatients .The 

Gerologist 2004;44(1):68-75 

43) Laniece I,Couturier P,Drame 

M,Gavazzi G ,Lehman S,Jolly D 

et al.Incidence and main factors 

associated with early unplanned 

hospital readmission among French 

medical inpatients aged 75 and 

over admitted through emergency 

units .Age and Ageing . 

2008;37(4):416-422 

44) Lim SL ,  Lee CJ ,  Chan YH . 
Prognostic validity of 3-Minute 

Nutrition Screening  (3-MinNS) in 

predicting length of hospital stay,   

readmission, cost of hospitalisation 

and mortality: a cohort study. Asia 

Pac J Clin Nutr 2014;23(4):560-

566  



Safaa Badr, et al                   Hospital Readmission ,Malnutrition  and Associated  Factors      61 

The Egyptian Journal of Community Medicine          Vol.  35          No. 1           January         2017 

Table  1- Admission Characteristics of studied  patients /participants  

 Characteristic  Total ( n=162) 

Type of admission  

Emergency  

Transfer  

Admission status within the last year  * 

 No previous admission  

 Previous admission  

 number of previous admission  (Mean ±SD) 

 Current Admission  diagnosis  

    Cardiovascular 

    Respiratory 

    Renal disease  

    Endocrine & Metabolic 

    Gastrointestinal disease 

    Neurological  disease  

Chronic disease  

**CIRS  classes 1-2 

   CIRS  classes 3-4  

 Causes of readmission*(n=75) 

Relapse of initial condition  

Complication of initial disease 

New heath or medication problem  

Early discharge  

Poor overall condition  

Length of stay of previous admission  

     Mean ±SD 

 

104 (66.2) 

58 (35.8) 

 

87 (53.7) 

75(46.3) 

1.67±0.74 

 

45(27.8) 

36(22.2) 

14(8.6) 

34(21.0) 

15(9.3) 

18(11.1) 

 

108( 66.7 ) 

54( 33.3 ) 

 

32(42.7) 

18(24.0) 

11(14.7) 

8(10.6 ) 

6( 8.0) 

 

6.03±1.4 
*to the same hospital or other hospitals before current admission 

**CIRS(Cumulative Index Rating Scale) 
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Table 2 - Sociodemographic characteristic  of participants by  admission status   

 

Characteristic 

 

Total  

N(%) 

Admission   

within the last year  

2 P value 

Yes 

(n=75) 

No (n=87) 

Gender  

Male  

Female 

Age (years) 

65 – 74.9 

75–84.9  

≥85  

Marital status 

Married  

Without spouse 

Residence 

Rural  

Urban   

Educational level   
   Illiterate 

   Basic education 

   Secondary &its 

level 

   University degree  

Work status  

   Worked  

   Not worked/retired 

Smoking  

Yes  

No  

Income adequacy  

Not enough  

Barely enough  

Enough  

Living arrangement  

  Living alone 

  With family  

   Spouse or other only 

 

61 (37.7)  

101 (62.3) 

 

102 (63.0)  

46 (28.4) 

14(8.6 ) 

 

115 (71.0) 

47 (29.0) 

 

97(59.1) 

65(40.1) 

 

82 (50.6) 

64(39.5) 

10  (6.2) 

6   (3.7) 

 

35  (21.6) 

127(78.4) 

 

72(44.4) 

90(55.6) 

 

76(46.9) 

61(37.7) 

25(15.4) 

 

26(16.0) 

90(55.6) 

46(28.4) 

 

 

30(49.2) 

45(60.0) 

 

35 (46.7 ) 

29(38.7 ) 

11(14.7) 

 

50 (66.7 ) 

25(  33.3) 

 

42(56.0) 

33(44.0) 

 

34( 45.3) 

36(48.0) 

3(4.0) 

2(2.7) 

 

17(22.7) 

58(77.3) 

 

52(69.3) 

23(30.7) 

 

39(52.3) 

23(30.7) 

13(17.3) 

 

12(16.0) 

33(44.0) 

30(40.0) 

 

31(50.8) 

56(64.4) 

 

67(77.0) 

17(19.5) 

3(3.4) 

 

65( 74.7) 

22( 25.3) 

 

55(63.2) 

32(36.8) 

 

48(55.2) 

28(32.1) 

7(8.1) 

4(4.6) 

 

18(20.7) 

69(79.3) 

 

20(23.0) 

67(77.0) 

 

37(42.5) 

38(43.7) 

12(13.8) 

 

14(16.1) 

57(65.5) 

16(18.4) 

 

0.327 

 

 

 

16.94 

 

 

1.266 

 

 

0.874 

 

 

4.79 

 

 

 

 

0.093 

 

 

35.037 

 

 

2.908 

 

 

 

9.981 

 

 

 

 

0.567 

 

 

 

<0.001** 

 

 

0.261 

 

 

0.35 

 

 

0.187 

 

 

 

 

0.79 

 

 

<0.001** 

 

 

0.234 

 

 

 

0.007* 

 

 

Total  162(100) 75(46.3) 87(53.7) 
*Significant at P < 0.01, **Significant at P < 0.001. Age range (65-89 years )  
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Table 3 - Health and nutritional related factors  of participants by  admission status   

 

Characteristics  

 

Total  

N(%) 

Admission   

within the last year  

2 P value 

Yes (n=75) No (n=87) 

Chronic disease  

    CIRS classes 1-2 

    CIRS classes 3-4  

Duration of chronic 

disease (years) 

<  10 

10-20 

>20 

Mobility  

Bed /chair bound 

Limited  

Free mobility 

Neuropsychological 

problems  

Yes  

No  

No. of doctor visits# 

  Less than 5 

  More than 5  

BMI classification   

 Underweight  

 Normal  

 Overweight / obese 

Wt. loss in last 3ms.  

   Yes  

   No  

Mode of feeding  
Need assistance  

Some difficulty  

Self feed  

Dietary compliance  

Good  

Poor  

Drug compliance  

Good  

Moderate  

Poor 

 

108( 66.7 ) 

54( 33.3 ) 

 

 

18(11.1) 

79(48.8) 

65(40.1) 

 

6(3.7) 

41(25.3) 

115(71.0) 

 

 

34(21.0) 

128(79.0) 

 

42(25.9) 

120(74.1) 

 

23(14.2) 

73(45.1) 

66(40.7) 

 

85(52.5) 

77(47.5) 

 

9(5.6) 

47(29.0) 

106(65.4) 

 

71(43.8) 

91(56.2) 

 

70(43.2) 

77(47.5) 

15(9.3) 

 

32(42.7) 

43(57.3) 

 

 

2(2.7) 

33(44.0) 

40(53.3) 

 

6(8.0) 

28(37.3) 

41(54.7) 

 

 

27(36.0) 

48(64.0) 

 

23(30.7) 

52(69.3) 

 

19(25.3) 

28(37.3) 

28(37.3) 

 

48(64.0) 

27(36.0) 

 

8(10.7) 

35(46.7) 

32(42.6) 

 

20(26.7) 

55(73.3) 

 

31(41.3) 

32(42.7) 

12(16.0) 

 

76(87.4) 

11(12.6) 

 

 

16(18.4) 

46(52.9) 

25(28.7) 

 

0(0.0) 

13(14.9) 

74(85.1) 

 

 

7(8.0) 

80(92.0) 

 

19(21.8) 

68(78.2) 

 

4(4.6) 

45(51.7) 

38(43.7) 

 

37(42.5) 

50(57.5) 

 

1(1.1) 

12(13.8) 

74(85.1) 

 

51(58.6) 

36(41.4) 

 

39(44.8) 

45(51.7) 

3(3.4) 

 

36.19 

 

 

 

15.687 

 

 

 

20.179 

 

 

 

 

18.98 

 

 

1.634 

 

 

14.447 

 

 

 

7.446 

 

 

32.631 

 

 

 

16.705 

 

 

7.662 

 

<0.001*** 

 

 

 

<0.001*** 

 

 

 

<0.001*** 

 

 

 

 

<0.001*** 

 

 

0.201 

 

 

0.001** 

 

 

 

0.006** 

 

 

<0.001*** 

 

 

 

<0.001*** 

 

 

0.022* 

Total  162(100) 75(46.3) 87(53.7) 
#   with the last year *Significant at P < 0.05, **Significant at P < 0.01,***Significant at P < 0.001. 
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Table 4- Baseline nutrition parameters and disease related factors between study 

participants by readmission status  

 

Parameters 

Total Admission within year t P 

value Yes( n=75 ) No (n = 87 ) 

N(%) N(%) N(%) 

*MAC(cm) 28.6±4.5 26.7 ±  4.8 30.5 ±  4.3 -5.314 <0.001 

*CC(cm) 31.3±4.3 30.5±4.6 32.1±4.2 -2.313 0.021 

*CIRS total score 7.9±0.4 8.7±0.4 7.2±0.3 27.21 <0.001 

Chronic disease duration 22.8±14.5 28.4±16.4 18.1±10.5 4.820 <0.001 

No. of food related problem 2.1±2.6 3.27±3.01 0.99±1.5 6.184 <0.001 

*MAC (Mid arm circumference),  CC (Calf muscle circumference ) CIRS (Cumulative Index Rating 

scale )  

 

Table 5- Nutritional assessment of elderly patients /participants by readmission 

status  

      

MNA assessment  

               Readmission      
Total  

 

 

  

 2     43.92 

 

p     ˂0.001 

Yes     n(%) No      n(%) 

Normal  11( 14.7 ) 52 ( 59.8 ) 63 (38.9) 

At risk of malnutrition 26(34.7) 26(29.9) 52(32.1) 

Malnourished 38 (50.6) 9 (10.3)   47(29.0) 

Total 75 (100) 87 (100) 162 (100) 

 

Table 6 : Logistic regression examining factors associated with hospital 

readmission of elderly patients within last year (n=162,R2 =0.629) 

 

Variable  Unstandardized 

β confession  
Wald (p value)  (OR) 95% CI  

Age (years) 1.253 4.85    (0.02)* 3.50 1.14-10.66 

Smoking 2.507 21.26(˂0.001)*** 12.26 4.22-35.59 

Living alone -0.013 0.001 (0.97) 0.98 0.46-2.11 

Duration of chronic disease(yrs) 0.516 1.22   (0.26) 1.67 0.67-4.18 

CIRS total score -1.641 5.92 (0.015)* 0.19 0.05-0.72 

Mobility 0.627 0.76   (0.38) 1.87 0.45-7.64 

Neuropsychological problems -0.003 0.00(0.99) 0.99 0.23-4.25 

BMI classification 0.119 0.08  (0.77) 1.12 0.50-2.51 

Wt. loss in last 3 months -1.086 2.78(0.09) 0.33 0.09-1.20 

Mode of feeding 1.501 8.28(0.004)** 4.48 1.61-12.46 

Dietary compliance (poor) 2.057 12.46(˂0.001)*** 7.82 2.49-24.52 

MNA Score -1.257 4.53  (0.03)* 0.28 0.09-0.90 

OR Odds Ratio , CI Confidence Interval ,BMI (Body Mass Index)MNA(Mini Nutritional Assessment ) 

*Significant at P < 0.05, **Significant at P < 0.01,  ***Significant at P < 0.001. 

 


