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Introduction: Emergency wards today are facing with an increasing numbers of older 
patients. Therefore, it seems important and essential to develop a short screening tool 
with an acceptable predictive power to identify the seniors being discharged from 
hospital and mean while are at risk of a decline in physical and mental performance, 
and thus, facing re-admission emergency wards in hospitals. 

Methods: This prospective study was performed on 190 randomly selected elderly 
people being discharged from emergency centers in Sabzevar city. Data were collected 
using Identification of Seniors at Risk (ISAR), GHQ-12 and Barthel questionnaires. 
Descriptive and inferential statistical methods including Pearson correlation coefficient 
and area under the ROC curve were used for data analysis. 

Results: Within the six months period of follow up, the accuracy of ISAR tool for 
predicting functional and mental performance decline was at a moderate level (AUC = 
0.74 , AUC = 0.77 ) but at desirable level for both physical and mental performances, 
as a whole condition (AUC = 0.84). 

Conclusion: ISAR has moderate accuracy to predict the risk of physical or mental 
decline in elderly people six months after discharge from hospital emergency wards. 
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Introduction 

    Emergency centers are primary providers of urgent care 
services for major users (1, 2). There have been some 
reports about re-admission of recently discharged elderlies 
to emergency centers (3) with some degree of decline in 
physical and mental health status for the same reasons (1). 
The seniors may then have other specific and varying 
needs that are usually neglected by emergency departments 
because they often focus their special attention on the 

particular problem that the elderly has referred (4). Seniors 
may likely to be at an increased risk of re-admission to 
these centers following discharge. Research has shown that 
within one month after the discharge, 10% of the elderly 
discharged from the emergency wards were being 
readmitted, 24% after 3 months and 44% after 6 months 
(5, 6). Therefore, the routine assessment of the elderly in 
emergency centers and the ability of specialists to quickly 
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and appropriately identify the most vulnerable older people 
can potentially improve the status of the present 
readmission system of older people to health centers (1). 
The long-term outcomes of screening for the elderly and 
intervention based on it, will gradually contribute to an 
increase in the referrals of elderly people at risk to the 
primary caregivers of health using a preventive approach 
(1). Timely and proper delivery of appropriate care 
can significantly help reduce mortality rate and even 
physical and mental disabilities. To consider this issue is so 
important that the application of screening for the 
identification of seniors at risk may easily help treat one in 
every three elderly patients (7). The Identification of 
Seniors at Risk (ISAR) is one of the most commonly used 
and best-validated screening tools which provide 
immediate and rapid administration and its validity and 
credibility to anticipate some of the negative consequences 
in the elderly have been identified and confirmed in a 
number of studies in various countries (8-11), as well as 
widely used in emergency rooms (12). ISAR instrument 
items measure common problems including physical 
performance decline, cognitive dysfunction, numbers of 
medication used, visual impairment, and numbers of 
hospital admissions (13). However, it is noticeable that the 
predictive power of the widely used tool, ISAR has yielded 
different values in different countries. These discrepancies 
can be attributable to the health services available in these 
countries and research samples (14). In order to examine 
the feasibility of using this tool in Iran, we need to evaluate 
its appropriate predictive power in our society. In pursuit of 
this goal, we sought to assess the predictive power of the 
physical and mental performance of this tool among the 
elderly in Iran. 

Method 

Participants and Procedures 

    In this prospective study, the statistical population 
consisted of elderly people discharged from emergency 
wards in Sabzevar. One hundred and ninety older people 
were randomly selected and filled out ISAR, GHQ-12 and 
Barthel questionnaires along with demographic 
information questionnaire. The inclusion criteria were: 
over 60 years of age and discharge to home after receiving 
emergency treatment. The exclusion criteria were: 
reluctance to answer questions and lack of cooperation in 
the follow-up period of the study. With the help of 
interviewers trained by the research team, the 
questionnaires were completed by observing and 
interviewing with eligible elderly or his/her companion 
(family members or care givers in the event of a cognitive 
impairment or temporary loss of alertness) at the 
Emergency wards of Emdad and Vasei Hospitals in 
Sabzevar, Iran. Six months after the discharge, information 
on physical and mental status was collected via telephone 
call or face-to-face interview.  

Instruments  

    ISAR Screening Tool has 6 items and measure common 
problems including physical performance decline, 
cognitive dysfunction, numbers of medication used, visual 
impairment, and numbers of hospital admissions. Each 

item is answered with "yes" or "no" response and older 
people had a gain score between 0 and 6. Subjects with a 
score of 2 or more are more susceptible or "at risk." The 
reliability of the tool was calculated 0.78 using test-retest 
method (13). 
    Barthel Index was used to evaluate physical 
performance. It was designed by Mahoney and Barthel to 
measure functional abilities before and after treatment (12). 
The reliability of the Persian version of the Barthel and its 
validity is reported 0.9 (13). The Barthel instrument is a 
worldwide popular and standard indicator which has been 
widely used in many similar studies (6, 12, 13). The 
Barthel index has 10 components including eating, 
bathing, make-up, stool and urine control, using the toilet 
or tub, moving from bed to chair and moving up and down 
the stairs. Based on Barthel et al., classification, the score 
0-59 is unable, 60-84 have less independency, 85-94 have 
medium independency, 95-99 have relative independency, 
and 100 are independent (13).  
    General Health Questionnaire (GHQ) was used to 
measure the mental health status which was developed by 
Goldberg in 1972 to identify mental disorders in various 
centers and environments (16).  The questionnaire is 
widely used both in Iran and other countries (16-18).  The 
most commonly used scoring method in GHQ 
questionnaire is Likert scale. Each item of the GHQ was 
rated on a four-point scale Likert scoring system (0-1-2-3).  
The maximum score for the GHQ-12 questionnaire is 36 
(18). In Iran, the Cronbach's alpha coefficient was 
estimated to be 0.87 showing that the Iranian version of 
GHQ-12 had an acceptable reliability and validity to 
measure mental health status among the Iranian people 
(17-18).  

Ethical considerations 

    The participants were ensured that all information 
provided would be kept confidential and all the concerned 
authorities can benefit from the results of the research, if 
they wish. The study protocol was approved as a master's 
thesis at the University of Social Welfare and 
Rehabilitation Sciences of Tehran with ethics code 
(ir.uswr.rec.1394.125).  

Statistical analysis 

    Data were analyzed via SPSS software using descriptive 
and inferential statistical methods such as Pearson 
correlation coefficient and area under the ROC curve. 
Since in a number of studies regarding the estimation of 
predictive and diagnostic power of screening tools, area 
under the ROC curve has been the dominant used tool, 
then we firstly chose to draw area under the ROC curve 
and the AUC level for each of the negative consequences 
of the study. The values of AUC are interpreted as follows: 
0.90 to 1, high differentiation power, 0.88 to 0.89 good 
differentiation powers, 0.70 to 0.79 average differentiation 
powers, 0.69 to 60/0 weak differentiation powers and a 
value of 59/0 to 50/0 had no differentiation power (19). 

Results 

    The mean age of participants was 72 ± 9.5 years. Ninty 
six percent of the elderly discharged from emergency 
centers had at least one chronic disease. Forty six percent 
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of the elderly named their spouse as their primary 
caregiver and 74% of male elderly are cared for at home 
by their wife. Married girls (13%) and boys (12%) were 
responsible for the care of their parents, respectively. 
Approximately 16% of the elderly had no one to take care 
of them and 52% of older people were supported in care 
home at night. In 11 cases, care was provided daily at 
home. The screening results of ISAR tool for identifying 

the elderly at risk of physical and mental decline after 
discharge from the emergency centers are presented in 
table 1.  
    The ROC curves and the AUC level for each of the 
physical and mental performance decline, and both of 
them, six months after being discharged from an 
emergency center are shown in Figures 1 to 3. 

Table 1. Screening results of ISAR tool for identifying the elderly at risk of physical and mental decline six months 
after discharge from the emergency room

Screening results 

for ISAR tool 

Number Real status six months 

after discharge from the 

emergency room 

Physical 

performance 

decline 

Mental 

performance 

decline 

Physical or mental 

performance 

decline 

At risk in terms of 

tool (positive) 
121 Being at risk  (real positive) 93 115 136 

No risk based on 

the (negative) 
69 

Not being at risk (real and 

negative) 
98 76 55 

Figure 1. ROC curve for determining the differentiation power (AUC) of (ISAR) Screening Tool in terms of physical 
performance decline six months after being discharged from an emergency center 

Figure 2. ROC curve for determining the differentiation power (AUC) of (ISAR) Screening Tool in terms of mental 
performance decline six months after being discharged from an emergency center 
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Figure 3. ROC curve for determining the differentiation power (AUC) of (ISAR) Screening Tool in terms of mental 
and physical performance decline six months after being discharged from an emergency center 

Discussion 
    It was found that the accuracy of ISAR tool for 
predicting physical and mental performance 
decline, six months after the discharge of seniors 
from the emergency wards, was moderate in Iran 
(AUC 0.74 -0.84). However, the results, the 
accuracy of ISAR tool for prediction of both the 
physical and mental performance declines among 
the elderly, as a whole condition, 6 month after 
discharge has been evaluated at a desirable and 
"good" level. The findings of other studies by Salvi 
et al. (7), Hoogerduijn et al. (8) and Moons et al. 
(5) also show that the accuracy of the tool for 
predicting re-admission in emergency situations 
was at low to moderate levels (AUC = 0.65 - 0.70), 
which is consistent with the results of the present 
study . It seems that in these studies, the criterion 
of returning the elderly to emergency wards as the 
only predicted negative consequence after 
discharge, has contributed to the weak or moderate 
power of this tool. Our findings also support the 
contributing role of the criteria. Therefore, the 
results indicate that the ISAR tool has more 
favorable accuracy in predicting more than one 
negative outcome. The study suggests that the 
elderly who are considered to be at risk by this tool 
are either physically or psychologically impaired, 
but this does not mean that the elderly is 
necessarily subject to physical return to the 
emergency room. Since our study showed that 
physical or mental performance decline is well 
thought out by the ISAR tool, it is suggested that 
this tool be used to prevent the development of 
physical and mental disabilities in the elderly. 
Overall, it seems that according to the current 
study, the ISAR tool has a medium-to-high 
predictive accuracy for identifying the elderly at 
risk of physical and mental decline. 

Conclusion 

    Based on the results, the ISAR tool can be 
considered as one of the valid screening tools for 
identifying the elderly at risk of physical and 
psychological decline after discharge from 
emergency wards in the Iranian senior's assessment 
list. 
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