
TITLE: Controlling Nutritional Status (CONUT) Score as a Predictor of All-Cause 
Mortality at 3 Months in Stroke Patients 

SHORT TITLE: Controlling Nutritional Status Score in Stroke 

AUTHORS: 

Fidel LÓPEZ-ESPUELA* 

Bachelor Psychologist. Research Nurse  

Email: fidel.lopez.es@gmail.com 

Institution: University of Extremadura, Caceres, Spain 

 

Raúl RONCERO-MARTÍN*, PhD, RN 

Vice-Dean Nursing School 

Email:  rronmar@unex.es      

Institution: Nursing Department, Nursing and Occupational Therapy College, University of 

Extremadura, Caceres, Spain 

 

Juan Diego PEDRERA ZAMORANO, MD, PhD 

Head of Nursing Department 

Email: jpedrera@unex.es    

Institution: University of Extremadura, Caceres, Spain 

 

Purificación REY-SANCHEZ, PhD  

Email: fidellopez@unex.es 

Institution: Nursing Department, Nursing and Occupational Therapy College, University of 

Extremadura, Caceres, Spain 

 

Ignacio ALIAGA-VERA, PhD 

Email: i.aliaga@pdi.ucm.es 

Institution: Nursing Department, Nursing and Occupational Therapy College, University of 

Extremadura, Caceres, Spain 

Con formato: Inglés (Estados Unidos)

Con formato: Inglés (Estados Unidos)

Con formato: Inglés (Estados Unidos)

Con formato: Inglés (Estados Unidos)

Con formato: Italiano (Italia)

Con formato: Inglés (Estados Unidos)



 

Juan Carlos PORTILLA-CUENCA, MD 

Neurologist 

E-mail: portilla7819@yahoo.es 

Institution: Stroke Unit, Hospital San Pedro de Alcantara, Caceres, Spain 

 

Ignacio CASADO-NARANJO, MD 

Head, Department of Neurology 

Email: icasadon@gmail.com 

Institution: Stroke Unit. Department of Neurology. Hospital San Pedro de Alcántara. Caceres. 

Spain. 

 

José María MORÁN-GARCÍA, PhD 

Email:  jmmorang@unex.es    

Institution: Nursing Department, Nursing and Occupational Therapy College, University of 

Extremadura, Caceres, Spain 

 

Jesús María LAVADO-GARCÍA, PhD, RN 

Dean, Nursing School 

Email:  jmlavado@unex.es      

Institution: University of Extremadura, Caceres, Spain 

 

CORRESPONDENCE: 

Juan Diego PEDRERA ZAMORANO, MD, PhD 

Head of Nursing Department 

Email:  jpedrera@unex.es    

Phone: 0034927257456 

Institution: University of Extremadura, Caceres, Spain 

Con formato: Inglés (Estados Unidos)

Con formato: Español (España)

Con formato: Español (España)

Con formato: Español (España)
Con formato: Inglés (Estados Unidos)

Con formato: Inglés (Estados Unidos)

Con formato: Inglés (Estados Unidos)

Con formato: Inglés (Estados Unidos)

Con formato: Español (España)



Avda. de la Universidad S/N  

CP, 10.003, Cáceres 

FIGURES: 1    TABLES: 4 

 

SOURCES OF FUNDING. 

None. 

 

ACKNOWLEDGMENTS 

We appreciate the voluntary participation and collaboration altruistic and disinterested of all 

patients and their families. 

To Irene, Jaime y and Elena. 

 

DISCLOSURE STATEMENT 

The authors report no conflicts of interest. 

 

 

  

Con formato: Inglés (Estados Unidos)

Con formato: Inglés (Estados Unidos)
Con formato: Inglés (Estados Unidos)
Con formato: Inglés (Estados Unidos)
Con formato: Inglés (Estados Unidos)



Abstract 

Malnutrition is frequently observed in patients after stroke and is associated with poor 

outcomes. Patients at risk of malnutrition may be identified with several nutrition 

screening tools, but so far, no nutritional screening tool has been validated for use with 

stroke patients. We The aimed of this study was to demonstrate explore the capability of 

the Controlling Nutritional Status (CONUT) score to anticipate predict 3-month 

mortality in stroke patients. Methods: Patients were recruited from consecutive 

admissions at a hyperacute stroke unit and were screened for risk of malnutrition (light, 

moderate, and or severe) according to theirusing CONUT scores. At the next visit, 

Three3-month outcomes were obtained from the following, consecutive visit for each 

patient. Results: Of the 164 recruited patients, 51.2% were male. The mMean patient 

age was 77.7 (SD = 7.0) years, and 85.8% of the patients had an ischemic stroke. 

Regarding the classification of the patients by the CONUT score, tThere was a 

statistically significant difference in the survival rate (p < 0.001) and higher mortality at 

three 3 months among thebetween patients with moderate risk for malnourishmented 

compared to the other patients. The multivariate regression Cox model showed that 

modearate risk of being malnourishmented, according to the CONUT score, increased 

the risk for death at 3 months (hazard ratio, 1.086; 95% CIconfidence interval, 

1.057−8.305; p < 0.039). Conclusion: The CONUT score has predictive validity for all 

all-causes of mortality in stroke patients after 3three months, both in hospital and after 

discharge. Further prospective multicenter studies with multicenter and larger samples 

are needed to clarify the usefulness of the CONUT score in the prognosis of all all-

causes of death mortality in stroke patients. 
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Stroke is one of the leading causes of mortality and disability worldwide as well as an 

enormous healthcare burden (Feigin et al., 2018; Feigin, Norrving, & Mensah, 2017). 

Malnutrition is frequently observed in stroke patients and is associated with poor 

outcomes, both in the acute and rehabilitation phases, including increased mortality and 

morbidity (Aliasghari et al., 2018; FOOD Trial Collaboration, 2003; Martineau, Bauer, 

Isenring, & Cohen, 2005; Zhang et al., 2015). Malnutrition at hospital admission 

predicts poor outcomes after stroke, and 1-week undernutrition was reported to predict 

poor 3-month outcomes (López-Espuela et al., 2017; Yoo et al., 2008;). Thus, aAs 

malnutrition is often an underrecognized and undertreated condition, previous authors 

have recommended the use of simple strategies tothe early recognition  identifyof those 

patients by simple strategies to identify  patients at risk of malnutrition is recommended 

during acute management (Sakai et al., 2019; Lieber et al., 2018; Lamb, Parr, Lamb, & 

Warren, 2009).  

The guidelines for clinical nutrition in patients with stroke underline the 

importance of an early screening and assessment of dysphagia and the importance of 

providing advice to avoid malnutrition, highlighting the importance of patient screening 

for nutritional risk within the first days after hospital admission (Burgos et al., 2018; 

Wirth et al., 2013). However, there have beenis a lack of, to this time, no validated 

screening and assessment tools for malnutrition in stroke patients (Rotilio et al., 2004). 

Malnutrition, defined by theA number of instruments, including the Malnutrition 

Universal Screening Tool (MUST), Mini Nutritional Assessment-Short Form (MNA-

SF), Subjective Global Assessment (SGA), Nutritional Risk Screening Tool-2002 

(NRS-2002), Short Nutritional Assessment Questionnaire (SNAQ), Nutritional Risk 

Indicator (NRI), and Malnutrition Screening Tool (MST), haves been used to 

predictassociated with adverse outcomes in hospitalized patients, but none of these 
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screening tools hasve been expressly validated in stroke patients (Gomes, Emery, & 

Weekes, 2016; Wirth et al., 2013). The Controlling Nutritional Status (CONUT) score 

is a malnutrition assessment tool that allows for early detection and follow up based on 

the evaluation of the serum albumin concentration, total peripheral lymphocyte count, 

and total cholesterol concentration (Ignacio de Ulíbarri et al., 2005). Naito et al. (2018) 

recently described Tthe CONUT score has been described recently as a useful 

prognostic marker of for 3-month functional outcomes in patients with acute ischemic 

stroke (Naito et al., 2018) and as for patient survival outcomes in among patients with 

variousdifferent conditions (Iwakami et al., 2017; Sun, Luo, Zhao, & Ye, 2017; Takagi 

et al., 2018; Yoshihisa et al., 2018). When stroke patients are hospitalized, the effects of 

nutritional status on their prognosis merit further evaluation. The applicability of scores 

such as CONUT in evaluating such patients has yet to be fully validated. The Our 

primary aimgoal of in the present study was to determine the ability of CONUT to 

independently predict mortality risk in acute stroke patients during the first 3 months 

post stroke. 

Materials and Methods 

Design 

We performed an observational, prospective and, longitudinal study on among 

consecutive patients with a diagnosis of ischemic stroke or spontaneous, nontraumatic 

intracerebral hemorrhage who were admitted to our neurology unit (NU) at the 

Complejo Hospitalario Universitario in Cáceres (Spain). 

Participants 

From January through May 2016, 206 patients were admitted to the NU: oOf 

these 206 patients admitted to the NU from January through May 2016 patients, 16 

declined to participate in the present study, 25 were could not commit to the follow-up 



visit, and one patient was diagnosed with stroke mimic. Thus, a total of 164 patients 

were included in this study. All of the participants provided written informed consent, 

and the Clinical Research Ethics Committee of our the Hhospital approved the research. 

We informedThe participants and family members were told that they could refuse to 

continue participation at any time and that refusal would not affect the quality of care in 

the institution, and that their privacy would be respected and protected. 

Measures 

The same investigator collected participant Ddata were collected by one 

investigator at two different times: within 48 hr after admission (to record the patients’ 

reported baseline nutritional status) and three 3 months after the stroke. We collected 

the The following demographic variables were registered: age;, gender;, comorbid 

conditions, classified with the Charlson Comorbidity Index (CCI);, stroke severity, 

using the National Institutes of Health Stroke sScale (NIHSS);, and presence of 

dysphagia. After three 3 months, we collected follow-up measuresthe situation was 

reassessed. 

We measured Tthe nutritional status of patients was measured with the Mini 

Nutritional Assessment (MNA™), a well-validated, 18-item tool used to assess 

nutritional status in older adults (Guigoz, 2006). The iItems include a set of 

anthropometric measures (weight loss;, body mass index [BMI];, and mid-arm and calf 

circumference in items B, F, Q, and R, respectively), a dietary questionnaire (number of 

meals consumed;, food and fluid intake;, and feeding autonomy within the past 24 hr in 

items J, K, L, M, and N, respectively), a global assessment (mobility;, presence of acute 

stress;, presence of dementia or depression;, lifestyle;, and medications in items C, D, E, 

G, and H, respectively), and a subjective assessment (self-perception of health and 

nutrition in Iitems O and P, respectively). Lower MNA scores indicate poorer 
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nutritionourishment; . Sscores range from 0 to 30, with scores of 17–23.5 indicating 

nutritional risk, and scores less than 17 indicating malnutrition. 

We calculated Tthe CONUT score (Ignacio de Ulíbarri et al., 2005) was 

calculated using levels of serum albumin, lymphocytes, and total cholesterol (range 0–

12, higher = worse). In this scoring system, point values are assigned to different ranges 

of the laboratory measures as follows: serum albumin ≥ 3.5 g/dL, = 0 points;, 3−3.49–3 

g/dL, = 2 points;, 2.5−2.99–2.5 g/dL, = 4 points;, and < 2.5 g/dL,  = 6 points; 

lymphocytes ≥ 1600 cells/μL,  = 0 points;, 1200–1599 cells/μL,  = 1 point;, 800–1199 

cells/μL,  = 2 points;, and < 800 cells/μL,  = 3 points; and total cholesterol ≥ 180 mg/dL,  

= 0 points;, 140–179 mg/dL,  = 1 point;, 100–139 mg/dL,  = 2 points; , and < 100 

mg/dL,  = 3 points. Patients were also divided into three groupsPatients are categorized 

as follows based on their CONUT scores: light-CONUT (0–4), moderate-CONUT (5–

8), and severe-CONUT (≥ 9). In this Because no patients received scores higher than 8 

in the present study, we divided patients into two groups for our analyses based on 

theirthe CONUT scores was categorized into two groups as follows: high CONUT 

group (CONUT score ≥ 5) (; malnutrition status) and low CONUT group (CONUT 

score 0–4) (; normal nutritional status) (; Honda et al., 2018; Shirakabe et al., 2018). 

We documented Ccomorbid conditions were classified withusing the CCI 

(Charlson, Pompei, Ales & MacKenzie, 1987) on the basis of the International 

Classification of Diseases, Ninth9th Rrevision, Cclinical Ccodification codes. With the 

CCL, Eeach comorbid condition is assigned a score of 1, 2, 3, or 6 depending on the 

risk of dying associated with this conditionit. Higher scores on the CCI indicate higher 

10-year mortality risk.   

Statistical Analysis 
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The We analyzed data using SPSS, version 21.0 and express results  are 

expressed as the means (standard deviations). To compare Bbaseline characteristics 

between each groups were compared we useding the Chi square test, Fisher exact test, 

or Mann-Whitney U test as appropriate. We used Mmultivariate Cox proportional 

hazards models were performed to determine the effects of independent variables onfor 

the outcomes. To analyze Tthe impact of the CONUT score on all-cause mortality was 

analyzedwe useding Kaplan–Meier curves and log-rank tests. For the mortality analysis, 

the patients were censored at the time of death or at the last visit. We established 

Sstatistical significance was established at a value of p < 0.05. The data were analyzed 

using the SPSS statistical package version 21.0. 

Results 

A total of 164 patients were included in the study, with a mean age of 77.7 (SD 

= 7.0) (, rangeing from  = 65- to 97) years. Out of the patientsOf these, 51.2% were 

men, 85.8% had an ischemic stroke, and 11.0% were diagnosed with dysphagia 

following the bedside screening test by nurses on admission to hospital. According to 

the CONUT score, there were we categorized 147 of the patients (89.6%) asat light risk, 

and 17 (10.4%) ast moderate risk, and none at high risk of malnutrition. Using the 

MNAini Nutritional Assessment tool, we found that 106 patients (64.6%) were 

consideredhad normal nutritional status, 51 (31.1%) were at risk of malnutrition risk, 

and 7 (4.3%) were malnourished. We summarize theA baseline description of the 

participants is summarized as a whole and by CONUT score risk group in Table 1. 

<Table 1 near here.> 

Table 2 describes the main differences between stroke patients at baseline 

according to the CONUT score classification. No significant differences wereWe found 

no significant differences between the CONUT score risk groups between the studied 
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groups in thefor age, gender, type of stroke, and or CCICharlson comorbidity index (p > 

0.05). The lLength of hospital stay was higher longer and NIHSS score and percentage 

of patients with dysphagia were higher in forthe patients with moderate malnutritionin 

the high CONUT risk group (p = 0.001, p = 0.008, and p = 0.025, respectively) as well 

as the NIHSS score (p=0.008). The percentage of patients with dysphagia was also 

higher in the group with moderate malnutrition (p=0.025). 

At the three 3-months of follow up, mortality was 17.1% (n = 28). Of the 28 

patients who had died, 8 (28.6%) were had been classified as moderately malnourished 

(and thus had been in our high group) according to the CONUT score, and their average 

age at the time of death was 81.2 (SD = 7.3) (, rangeing from of 66−-94) years. As 

shown in Table 23, mortality was significantly associated with the patient age, length of 

hospital stay and NIHSS score at baseline (p < 0.01). We found Nno significant 

differences were found in gender and or type of stroke between the groupssurvivors and 

nonsurvivors (p > 0.05). The occurrence of dDysphagia, comorbidity and moderate 

malnutrition wereas all significantly higher in the patients who had diednonsurvivors (p 

< 0.01). 

<Table 23 near here.> 

We analyzed Tthe time to mortality was analyzed by Kaplan-Meier survival 

curves based on the CONUT score. Patients with light malnutrition had a minor risk of 

mortality compared to patients with moderate malnutrition (p < 0.001) (; Figure 1). 

Table 4 summarizes our Aanalysis by proportional hazard model is summarized in 

Table 4, which presentsof the associations of the CONUT score with mortality at three 3 

months after stroke by proportional hazard model. We found that Mmoderate 

malnutrition according to the CONUT score was associated with an increased risk of 
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three3-month mortality in stroke patients (Hhazard Rratio 1.086, 95% CI 1.057−-8.305, 

p = 0.039). 

<Figure 1 and Table 43 near here.> 

Discussion 

In the management of stroke patients, clinicians often lack knowledge 

concerning nutritional support, leading to a lack of consideration of the patient’s 

nutritional status (Zheng et al., 2015). The American Stroke Association and American 

Heart Association guidelines for the early management of patients with acute ischemic 

stroke recommend that all stroke patients should be evaluated for their baseline 

nutritional status and that any malnutrition should be corrected or improved as soon as 

possible (Powers et al., 2018). In this the present study, we proposed, for the first time, 

using the nutrition screening tool CONUT as an indicator of the risk of mortality at 

three 3 months in stroke patients after adjusting for clinically relevant covariates.  

The unfavorable prognostic impact of poor nutritional status in diseased 

individuals has been widely described, so the application of nutrition screening tools is 

are becoming useful for nurses and other health professionals to for the assessment 

patient prognosis. Several nutrition screening tools have been used in stroke patients, 

such as the MNA, (conducted mainly by questionnaire in combination with BMI body 

mass index (BMI; Aliasghari et al., 2018; Hsieh et al., 2017; Zhao et al., 2017); the 

Geriatric Nutritional Risk Index (GNRI), a simple and well-established nutritional 

screening tool that predicts poor prognosis in elderly patients and in those with a high 

risk of cardiovascular events (Maruyama, Nakagawa, Koyama, Maruyama, & Hasebe, 

2018); the malnutrition assessment according to the definition of malnutrition from the 

European Society of Clinical Nutrition and Metabolism (ESPEN; Burgos et al., 2018; 

Marco et al., 2018); and the Malnutrition Universal Screening Tool (MUST; 
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Dworzynski, Ritchie, & Playford, 2015; Hookway, Gomes, & Weekes, 2015; Sabbouh 

& Torbey, 2017). Other nutrition screening tools have also been developed, such as the 

Nutritional Risk Screening 2002 (NRS 2002) or and the Subjective Global Assessment 

(Kondrup, Allison, Elia, Vellas, & Plauth, 2003; Sabbouh & Torbey, 2017). The 

Controlling Nutritional Status (CONUT) score was initially proposed and validated as a 

nutrition screening tool for hospitalized patients (Ignacio de Ulíbarri et al., 2005) and 

further used in patients with acute heart failure (Iwakami et al., 2017) or cancer (Iseki et 

al., 2015; Toyokawa et al., 2016). Recently, researchers showed the use of the CONUT 

score has been shown to be a useful prognostic marker of three3-month functional 

outcomes in patients with acute ischemic stroke (Naito et al., 2018); however, to our 

knowledge, there are have been no data, to this point, about the usefulness of the 

CONUT score to predict a negative prognosis in patients with stroke. 

Malnutrition is prevalent in stroke patients, and its early recognition significantly 

affects theimproves outcomes in these patients (Sabbouh & Torbey, 2017). Malnutrition 

on admission to the hospital after acute stroke is associated with poor 1-month and 3-

month outcomes, including increased length of stay and increased prevalence of 

dysphagia and complications (Dávalos et al., 1996; Davis et al., 2004; Gariballa, Parker, 

Taub, & Castleden, 1998; Kokura, Maeda, Wakabayashi, Nishioka, & Higashi, 2016; 

Martineau et al., 2005; Maruyama et al., 2018; Yoo et al., 2008). Due to the lack of 

validated nutrition screening tools for stroke patients, authors report there is a wide 

range of malnutrition reported in stroke patients across the literature (from 6.1% to 

62%; Foley, Salter, Robertson, Teasell, & Woodbury, 2009). Based onUsing the 

CONUT score, we found that 10.4% of the patients in the present study had a moderate 

risk for malnutrition, which is within the ranges reported in the literature. We did not 

observe cases of actual malnutrition within the studied sample, but our results indicate 
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that, even at a moderate risk of malnutrition, the incidence of all-cause mortality might 

be increased in stroke patients. Previous researchers have proposed Bbeing at risk of 

malnutrition has been proposed as a significant and independent predictor of mortality 

at 6 months (Gomes et al., 2016), 3 and 6 months (Stratton, King, Stroud, Jackson, & 

Elia, 2006) and 3 years (Lim et al., 2012) post stroke,.  with rRoutine screening of 

stroke patients for risk of malnutrition is thus recommended. 

The independent association between CONUT score at hospital admission and 

3-month mortality is not a novel finding, but the large confidence interval for HRs 

associated with the CONUT score (HR 1.086, 95% CI 1.057−-8.305, p = 0.039) 

suggests that larger samples are required to adequately investigate the clinical 

relationship between malnutrition assessed with the CONUT score and mortality 

following acute stroke.  

Although the main aim of our the present study was to evaluate the predictive 

value of the CONUT score on for 3-month mortality, other nutritional screening tools 

are also important, as a standard of malnutrition assessment for stroke patients is 

lacking, with different scoring systems yielding different ratings. Although nutritional 

care is a multidisciplinary activity, nurses havethe a fundamental contribution of 

nursing has been recognizedrole to play, including thewhich requiresment for sufficient 

numbers of nutritionally aware and skilled nurses to fulfill (Kayser-Jones & Schell, 

1997; Kowanko, 1997; Perry, Hamilton, Williams, & Jones, 2013). Nurses are in a 

prime position to identify malnutrition and perform a crucial role in its prevention and 

management (Mold, 2010). 

The prospective, consecutive nature of our the present study provides a robust 

audit of clinical practice in association with inpatients with acute stroke inpatients and is 

inclusive of a 3-month mortality follow up. The identification of malnutrition measured 
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with the CONUT score as an independent predictor of 3-month mortality highlights the 

need for consideration ofupdated intervention guidelines,  and audit datasets and future 

research to further explore the associations between nutrition and survival outcomes in 

stroke patients.  

We also recognize several limitations in our the present study. The CONUT 

score works as a screening tool for malnutrition rather than a specific measure of 

nutritional status, which could limit its utility for planning patient care. We have a 

relativelyOur  small sample size was relatively small and the follow-up period relatively 

short follow . Further, all participants were from up in a single acute unit, and; thus our 

analysis may suffer some selection bias. The results of the multivariable Cox 

proportional hazards model presented in Table 3 5 4 may also suggest that the 

convenience sample may have been inadequately powered to demonstrate statistical 

significance for some of the studied covariates (age, dysphagia, type of stroke). There is 

no universally accepted definition of malnutrition or a gold standard for the assessment 

of nutritional status. We also lack information about detailed dietary intake at during 

hospitalization as well as other body composition parameters, such as body fat or lean 

mass, of the patients. 

In conclusion, this is the first study to show that the CONUT score has 

predictive validity for all all-causes of mortality in 3 months after stroke patients after 

three months, both in hospital and after discharge. Further prospective studies with 

multicenter and larger samples are needed to clarify the usefulness of the CONUT score 

in the prognosis of all causes of death in stroke patients. Strategies to identify and treat 

malnutrition should be routinely considered in existing clinical audits, intervention 

guidelines and future research in stroke patients. 
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Figure Caption 

Figure 1. Kaplan-Meier diagram reflecting the cumulative proportion of surviving 

patients according to the CONUT score categories: low (< 4) or high (≥ 5). 

CONUT = Controlling Nutritional Status. P p < 0.001 by log rank test. 
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Table  1. Baseline  clinical  characteristics  of  patients with  acute  stroke  by  CONUT  Score  Risk 
Group. 

 Characteristic 

Total Patients 

N = 164 

Low 

CONUT 

Risk Score

n = 147 

High 

CONUT 

Risk Score

n = 17 p-value 

Age (years), mean (SD) 77.7 (7.0) 77.6 (7.0) 78.0 (7.3) 0.863 

Gender (male), n (%) 84 (51.2) 73 (49.7) 11 (64.7) 0.24a 

Length of hospital stay (days), 

mean (SD)/range 
9.0 (6.0)/2−42 8.0 (6.0) 14.0 (8.0) 0.001*** 

Type of stroke, n (%)    0.268b 

Ischemic 139 (85.8) 126 (86.9) 13 (76.5)  

Hemorrhagic 23 (14.2) 19 (13.1) 4 (23.5)  

NIHSS score, mean (SD)/range 7.1 (6.8)/0−27 6.5 (6.3%) 12.0 (8.6) 0.008** 

Dysphagia 18 (11.0) 13 (8.9) 5 (29.4) 0.025*b 

Charlson Comorbidity Index    0.486a 

None 66 (40.5) 60 (41.1) 6 (35.3)  

Moderate 47 (28.8) 40 (27.4) 7 (41.2)  

High 50 (30.7) 46 (31.5) 4 (23.5)  

Mini Nutritional Assessment     

Normal 106 (64.6)    

At risk for malnutrition 51 (31.1)    

Malnourished 7 (4.3)    

Note. CONUT = Controlling Nutritional Status; NIHSS = National Institutes of Health Stroke Scale.  
aChi square test. 
bFisher's exact test. 
*Significant at p < 0.05. 
**Significant at p < 0.01 
***Significant at p < 0.001. 
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Table  2  Demographic,  clinical  and  prognostic  parameters  in  the  univariate  analysis  of 
participating patients by 3‐month survival outcome. 

 Parameter Survivor Nonsurvivor p-value 

Age (years), mean (SD) 77.0 (6.8) 81.2 (7.3) 0.003** 

Gender (male), n (%)   71 (52.2) 13 (46.4) 0.587a 

Length of hospital stay (days), mean (SD) 8.0 (5.0) 14.0 (8.0) < 0.001*** 

Type of stroke, n (%)   0.372b 

Ischemic 114 (84.4) 25 (92.6)  

Hemorrhagic 21 (15.6) 2 (7.4)  

NIHSS baseline score, mean (SD) 6.0 (5.7) 13.0 (8.7) < 0.001*** 

Dysphagia, n (%) 11 (8.1) 7 (25.9%) 0.007a** 

Charlson Comorbidity Index, n (%)   0.005a** 

None 61 (44.9) 5 (18.5)  

Moderate 40 (29.4) 7 (25.9)  

High 35 (25.7) 15 (55.6)  

CONUT baseline score, n (%)   0.001a*** 

Low 127 (93.4) 20 (71.4)  

High 9 (6.6) 8 (28.6)  

Note. CONUT = Controlling Nutritional Status; NIHSS = National Institutes of Health Stroke Scale. 
aChi square test. 
bFisher's exact test. 
Significant at **p < 0.01; ***p < 0.001 
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Table 3: Multivariable Cox proportional hazards model showing the effect of different variables 
on 3‐month mortality among participating stroke patients (N = 164). 

Variable Beta (95% CI) p-value 

Age 0.043 (0.982-1.110) 0.165 

Gender 0.042 (0.455-2.391) 0.921 

Type of stroke -0.489 (0.136-2.758) 0.524 

NIHSS score baseline 0.091 (1.031-1.164) 0.003** 

Dysphagia -0.180 (0.275-2.536) 0.750 

Charlson Comorbidity Index 0.362 (1.048-1.967) 0.024* 

CONUT score 1.086 (1.057-8.305) 0.039* 

Note. CONUT = Controlling Nutritional Status; NIHSS = National Institutes of Health Stroke 
Scale. 

Significant at *p < 0.05; **p < 0.01. 
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