
FOLIA MEDICA CRACOVIENSIA 
Vol. LXI, 1, 2021: 67–79 

PL ISSN 0015-5616 
DOI: 10.24425/fmc.2021.137214 

What factors influence the long-term survival of nursing home residents 
with severe disabilities? 

ANNA KAŃTOCH1, JADWIGA WÓJKOWSKA-MACH2, BARBARA WIZNER1, PIOTR HECZKO2,  
TOMASZ GRODZICKI1, BARBARA GRYGLEWSKA1 

1Department of Internal Medicine and Gerontology, Faculty of Medicine, Jagiellonian University Medical College, 
University Hospital in Kraków, Kraków, Poland 

2Department of Microbiology, Faculty of Medicine, Jagiellonian University Medical College, Kraków, Poland 

Corresponding author: Barbara Gryglewska, M.D., Ph.D. 
ORCID ID: https://orcid.org/0000-0001-6590-3559 
Department of Internal Medicine and Gerontology,  

Faculty of Medicine, Jagiellonian University Medical College, University Hospital in Kraków 
ul. Jakubowskiego 2, blok/building I, 30-688 Kraków, Poland 

Phone: +48 12 400 29 00; Fax: +48 12 400 29 17 
E-mail: barbara.gryglewska@uj.edu.pl; bgrygle@su.krakow.pl 

Abstract: B a c k g r o u n d / A i m: Factors influencing the survival of the nursing home population have not 
yet been clearly defined. The aim of the study was to investigate the impact of nutritional, mental, functional, 
disease and pharmacological factors on the survival of nursing home residents with severe disabilities. 
M a t e r i a l  a n d  M e t h o d s: A retrospective cohort study was conducted with a 9-year follow-up period 
among nursing home residents with a Barthel score ≤40. The initial assessment included the following 
scales: Mini Nutritional Assessment Short-Form (MNA-SF), Abbreviated Mental Test Score (AMTS), the 
Barthel Index, and blood pressure (BP) measurements. Comorbidities, medications and all-cause mortality 
were extracted from medical records. The analyzed cohort was divided into two groups: Deceased — 
residents who died ≤3 years and Survivors — those who survived >3 years of observation.  
R e s u l t s: Survivors (n = 40) and Deceased (n = 48) did not differ significantly in terms of age, sex, systolic 
and diastolic BP, the Barthel Index, number of diseases and medications used. Survivors had significantly 
higher scores in MNA-SF (p <0.001) and AMTS (p <0.003) than Deceased. Moreover, Survivors had hyper-
tension significantly more often and took aspirin and ACE inhibitors (p <0.05). The multivariable logistic 
regression analysis showed that the MNA-SF score significantly affected mortality [OR = 0.62, (95%CI, 0.46– 
0.84), p <0.001]. 
C o n c l u s i o n: Higher MNA-SF scores were a factor that significantly affected the survival of nursing 
home residents, while functional status assessed using the Barthel Index had no effect on survival. 
MNA-SF was found to be a useful tool for assessing the risk of death in a nursing home.  
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Introduction 

During the global pandemic health crisis associated with COVID-19 (Coronavirus 
Disease 2019) and increased mortality among geriatric populations, especially in nur-
sing homes [1], healthcare professionals should seek new knowledge on factors that 
may affect survival among the most vulnerable people — institutionalized older in-
dividuals. In 2001, Dale et al. found that poor appetite, pressure sores, cancer and 
number of medications could be considered predictors of death with 4 weeks after 
nursing home admission [2]. There are also studies reporting that lower Activities of 
Daily Living (ADL) scores, in addition to socio-demographic and clinical factors, are 
associated with a higher risk of death in geriatric nursing home residents [3–4]. 
However, Levy et al. (2015) demonstrated that comorbid diagnoses predicted 
6-month mortality more accurately than functional status among nursing home po-
pulations [5]. One of the latest research disclosed by Vetrano et al. (2018) revealed that 
higher mortality among nursing home residents was associated with underweight and 
frequent family visits [6].  

Notwithstanding, there is a gap in the literature regarding the survival determi-
nants among residents of nursing homes with severe disabilities, determined by the 
Barthel Index, which more accurately assesses the elements of functional indepen-
dence in activities of daily living and mobility than the ADL score [7]. Such data may 
be clinically useful, especially in times of global pandemic, for planning professional 
interventions. 

In this study, we decided to focus on nursing home residents with severe disabil-
ities because disability is one of the most characteristic features of the nursing home 
population and is estimated to occur among 80% of institutionalized older people 
[8–9]. Older adults with disabilities have a poorer quality of life and are more at risk of 
death than their non-disabled counterparts [10]. The percentage of nursing home 
residents who need help in activities of daily living is increasing every year among 
long-stay residents [11]. The course of disability at the end of life among community- 
dwelling elderly persons could be defined as five distinct trajectories, from no dis-
ability, through catastrophic, accelerated and progressive to persistently severe 
disability. However, in the majority of the decedents, the course of disability in the 
last year of life was not consistent with the predictable pattern based on the state 
leading to death [12]. 

The main aim of the study was to investigate the impact of nutritional, mental, 
functional, disease and pharmacological factors on the survival of nursing home 
residents with severe disabilities. 
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Material and Methods 

Study design 

The presented study is a 9-year retrospective follow-up analysis (2009–2018) per-
formed among 88 older residents of one of the largest nursing homes in Kraków, 
Poland. The study is a continuation to our prospective preliminary study conducted in 
2009 [13]. The inclusion criteria were: age (65 years and older), severe disability with 
a Barthel score below 40 and the ability to give written informed consent at the 
beginning of the observation. The study protocol was approved by the local ethics 
committee at the Jagiellonian University, the management of the selected institution 
and was consistent with the guidelines set forth by the Declaration of Helsinki.  

An initial clinical assessment, which was conducted in 2009, among all 88 study 
participants included: a nutritional status assessment using the Mini Nutritional Assess-
ment Short-Form (MNA-SF), cognitive capacity according to the Abbreviated Mental 
Test Score (AMTS), and the functional status according to the Barthel Index. In addition, 
blood pressure measurements were performed by standard procedures. All question-
naires and study measurements were carried out by qualified nursing staff at the facility 
at the beginning of the study. Medical records were used to extract information on socio- 
demographic data, health status of residents, comorbidities and medications used. 

Later, at the end of the follow-up period, available medical documentation was 
used to obtain information on the health status of residents and all-cause mortality. 

Tests and Measures 

Functional status 

In our study, we chose the Barthel Index for functional assessment, because in 
Poland a Barthel score below 40, due to the provisions of the National Health Fund, is 
the basis for admission to a long-term skilled nursing facility. The Barthel Index 
is a validated scale which consists of 10 elements that measure functional indepen-
dence in activities of daily living (bathing, grooming, dressing, eating, toileting, 
urinary and fecal continence) and mobility (ambulation, transferring and stair use) 
[14]. The total Barthel Index score is 100 [0–100], with lower scores indicating a re-
duced ability to perform basic activities of daily living. Scores of 0–20 indicate “total” 
dependency, 21–60 indicate “severe” dependency, 61–90 indicate “moderate” depen-
dency, and 91–99 indicate “slight” dependency [7].  

The limitation of the selected index may be the numerical range for the “severe” 
dependency (21–60), because in our study we included residents with a Barthel score 
≤40, so we could not observe residents with a Barthel score in the range >40 ≤60, because 
with this result in Poland, it is not possible to place a person in a nursing home. 
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Nutritional status 

To assess the risk of malnutrition, validated and recommended for older individuals 
— the Mini Nutritional Assessment Short-Form (MNA-SF) scale was used (results 
ranging from 0–14) [15]. Malnutrition is diagnosed at 0–7 points, the risk of malnu-
trition at 8–11 points, and normal nutritional status at 12–14 points.  

Cognitive status 

The possibility of dementia was estimated using the Abbreviated Mental Test Score 
(AMTS), the results of which range from 0 to 10 [16]. Severe cognitive impairment is 
diagnosed at 0–3 points, moderate cognitive impairment at 4–6, and normal mental 
status at more than 6 points.  

Statistical analysis 

Based on previous studies [17–19], which showed that the highest number of deaths in 
nursing homes occurred before the third year of observation, and our median follow- 
up was 2.72 years, the analyzed sample was divided into two groups: Deceased 
(residents who died within the first three ≤3 years of observation) and Survivors 
(residents who survived >3 years). These groups were then compared using the 
t-student test and the U-Mann Whitney test. The Chi Square test was used to assess 
differences in the distribution of categorical variables between the groups. Descriptive 
statistics were based on mean, standard deviations (SD), median and quartile distri-
butions. Logistic regression model was used to investigate mortality factors. Multi-
variable model was adjusted for age, comorbidities, AMTS, MNA-SF and the Barthel 
Index. Logistic regression results were presented as Odds Ratios (OR) and 95% Con-
fidence Intervals (CI). P-values of <0.05 were considered statistically significant. Sta-
tistical analysis was performed by using Statistica 13. 

Terminology 

Throughout the text the authors use the following terms: Deceased to denote those 
residents who died within the first three ≤3 years of observation and Survivors to 
denote those residents who survived >3 years. 
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Results 

General characteristics 

The general characteristics of the analyzed total sample are as follows. The analyzed 
sample consisted of 88 nursing home residents with severe disabilities determined by 
the Barthel Index, aged 79.6 ± 8.1, Caucasian race, the majority of whom were women 
(68%). The median follow-up period was 2.72 years.  

The study participants had four or more diagnosed diseases and took seven 
or more medications. The mean systolic and diastolic blood pressure values were: 
121 ± 14.0 mmHg and 69.5 ± 10.9 mmHg, respectively. The median value of the 
MNA-SF score was 10 (the risk of malnutrition), while the Barthel Index score 20 
(“total” dependency), and the AMTS result was 7 (normal mental status).  

Groups 

As mentioned in the previous section, the analyzed population was divided into two 
groups: Deceased and Survivors. The general characteristics of the analyzed groups are 
summarized in Table 1.  

Table 1. The general characteristics of Deceased and Survivors according to socio-demographic 
data, clinical measurements, pharmacotherapy and comorbidities at the beginning of the study.  

DECEASED (n = 48) 
Residents who died  

during the first ≤3 years 

SURVIVORS (n = 40) 
Residents who survived  

>3 years 
P value 

Age [years] 79.9 ± 8.2 79.2 ± 7.9 NS 

Female sex [%] 62.5% 75% NS 

MEASUREMENTS 
means ± standard deviation   

SBP [mmHg] 121.2 ± 12.7 121.5 ± 15.6 NS 

DBP [mmHg] 69.4 ± 10.1 69.6 ± 11.8 NS 

SCALES [score]   
median [quartile 1, quartile 3]   

MNA-SF  8 [6, 11] 12 [9, 13] <0.001* 

The Barthel Index 12.5 [0, 35] 30 [5, 40] NS 

AMTS 6 [2, 8] 8 [7, 10] <0.003* 

POLYPHARMACY  
and COMORBIDITIES,   
median [quartile 1, quartile 3]   

Number of comorbidities 4 [3, 5] 4 [3, 5] NS 
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Survivors (n = 40) and Deceased (n = 48) did not differ significantly in terms of 
age, sex, systolic and diastolic blood pressure, the Barthel Index, number of diseases 
and number of medications used. Survivors had a significantly higher MNA-SF score 
than Deceased (p <0.001). The median MNA-SF score among Survivors was 12 
(normal nutritional status) and among Deceased was 8 (the risk of malnutrition). 
The AMTS score was also significantly higher among Survivors (p <0.003). The 
median AMTS score among Survivors was 8 (normal mental status) and among 
Deceased was 6 (moderate cognitive impairment).  

Survivors could be characterized as severe dependent (the median Barthel Index 
score was 30) while Deceased were totally dependent (the median Barthel Index score 
was 12.5). However, the results did not reach statistical significance.  

More than half of Survivors had hypertension (p <0.05), took ACE inhibitors 
(p <0.05) and aspirin (p <0.05) compared to Deceased. Figure 1 shows a comparison 
of the studied groups in terms of the taken cardiovascular medication.  

As detailed in Table 2, the multivariable logistic regression analysis showed that 
the MNA-SF score significantly affected mortality (OR = 0.62, 95%CI: 0.46 to 0.84, 
p <0.001). Higher scores in MNA-SF were associated with a protective effect against 
death. 

DECEASED (n = 48) 
Residents who died  

during the first ≤3 years 

SURVIVORS (n = 40) 
Residents who survived  

>3 years 
P value 

Number of medications  7 [4, 10] 7 [4, 9] NS 

Number of antihypertensive 
drugs 

1 [0.5, 2] 2 [1, 3] NS 

SELECTED DIAGNOSED  
DISEASES, n (%)   

Hypertension 19 (43%) 25 (57%) <0.05* 

Diabetes 18 (60%) 12 (40%) NS 

Dementia 21 (68%) 10 (32%) NS  

*statistically significant, NS — not significant 
Abbreviations: SBP — Systolic Blood Pressure, DBP — Diastolic Blood Pressure, MNA-SF — Mini Nutritional 
Assessment Short-Form (scores range from 0 to 14; the normal nutritional status: 12–14 points), AMTS — Abbreviated 
Mental Test Score (scores range from 0 to 10; the normal mental status > 6 points). 
Comorbidities history — based on medical records. 
Data are presented as means ± standard deviation, numbers (percentages) or median [quartile 1, quartile 3]. 

Table 1. Cont. 
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Table 2. Multivariable logistic regression model. 
The odds of death adjusted for age, MNA-SF, the Barthel Index, AMTS and comorbidites. 

OR (95% CI) P value 

Age 1.0 (0.94–1.07) NS 

MNA-SF 0.62 (0.46–0.84) <0.001* 

The Barthel Index 1.04 (0.99–1.09) NS 

AMTS 0.88 (0.72–1.08) NS 

Comorbidities 0.96 (0.71–1.31) NS  

*statistically significant, NS — not significant 
Abbreviations: MNA-SF — Mini Nutritional Assessment Short-Form (scores range from 0 to 14; the normal 
nutritional status: 12–14 points), AMTS — Abbreviated Mental Test Score (scores range from 0 to 10; the normal 
mental status >6 points), OR — odds ratio, CI — confidence interval. 
Comorbidities — based on medical records 

Fig. 1. Comparison of study groups in terms of taken cardiovascular medication.  

* p <0.05 
Abbreviations: ACE inhibitors — Angiotensin-Converting Enzyme Inhibitors 
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Discussion 

Our study revealed that the functional status assessed using the Barthel Index did not 
play a key role in predicting the survival of nursing home residents. Conversely to our 
study, Nakazawa et al. (2012) found a relationship between the Barthel Index score and 
annual mortality after adjustment to the main confounding factors, such as sex, age, 
BMI, and type of nursing home in Japanese population [20]. Then Nakazawa et al. 
(2012) stated that the ADL level assessed using the Barthel Index might effectively 
predict short-term mortality in institutionalized older adults [20]. Chan et al. (2013) 
showed that the impaired functional status measured using the Barthel Index was 
associated with higher short-term (1-year) and long-term (3-years) mortality with 
a dose-response relationship in Chinese nursing home older adults [9]. Both studied 
populations presented a broad spectrum of the Barthel Index scores from 100, through 
groups 75–95, 45–70 and 15–40 scores, to the Barthel Index score 0–10, but significant 
differences in mortality were observed even among more disabled groups [9]. How-
ever, we did not observed such a relationship. The differences between our results and 
others may be related to ethnicity, some national variations in admission to nursing 
homes, or analyzing the entire numerical range of the Barthel Index. 

Our findings also showed that Survivors were in a better nutritional state than 
Deceased. According to the literature, the prevalence of malnutrition among nursing 
home residents is high and could be caused by many different factors including: multi-
morbidity, disability, cognitive impairment or decreased appetite [21]. Our study showed 
that most participants were at risk of malnutrition. Ulger et al. (2013) revealed that 
nursing home residents at risk of malnutrition in MNA-SF increased 18-months mor-
tality rate [22]. Moreover, they observed a strong correlation between malnutrition and 
mortality. Lately, Kamo et al. showed that malnutrition and coexisting severe frailty are 
associated with all-cause mortality among the oldest old in nursing homes in Japan [23]. 
In 2015, Lilamand et al. suggested that MNA-SF could be an accurate predictor of annual 
mortality in nursing home residents and a tool for identifying those most at risk [24]. 
Next, a 30-month longitudinal study of Japanese nursing home residents also revealed 
that MNA-SF is an effective mortality predictor in this population [25]. These findings 
are consistent with the results of our research. In our study, residents who died during 
the follow-up period had poorer nutritional status on the MNA-SF scale than those who 
survived. What is more, they had lower scores in AMTS. Both nutritional and cognitive 
status could be interrelated because dementia could lead to loss of appetite, dysphagia 
and multiple life threating events [26]. Malnutrition, dehydration, weight loss or infec-
tion could be other adverse consequences for people with dementia [26–27]. 

Diet and nutritional factors have a huge impact on maintaining an effective im-
mune system throughout life or in reducing chronic inflammation [28]. Moreover, the 
relationship between nutrition and immunity is bidirectional. Nutrient deficiencies 
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and malnutrition have an impact on immunity and the risk of infection, but inflam-
mation-associated loss of appetite and the reduction of food intake are observed 
during acute and chronic inflammatory states [28]. 

Ageing is also associated with many changes, including loss of taste, loss of thirst 
and deterioration of vision, which can lead to skipping meals [29]. Furthermore, 
ageing may be associated with nutrient and vitamin absorption disorders [30]. Eating 
disorders could also be caused by a deterioration of oral functions, such as toothless, 
denture problems, poor chewing ability or dry mouth [31–32]. Another cause of poor 
nutritional status may be a phenomenon known as anorexia of ageing, which could be 
defined as a reduction in food intake, resulting in a decrease in muscle mass and 
increased fat mass [33–34]. The proper functional status is also very important in 
preventing malnutrition, as suggested by Liu et al. (2019), who indicated that support-
ing resident’s independence in eating performance to provide better food intake is 
more productive than providing full assistance to people with dementia [27]. 

In addition, our data may suggest that some pharmacological interventions may also 
play a crucial role. We observed that disabled subjects who lived longer than 3 years were 
more often treated with aspirin and angiotensin-converting enzyme inhibitors (ACE 
inhibitors). The diagnosis of hypertension was also more frequently observed in the 
group of Survivors. What is more, our previous results revealed that the treatment of 
hypertension was insufficient among some groups of institutionalized elderly subjects 
[35]. Secondary prophylaxis with aspirin and ACE inhibitors is effective in patients with 
coronary heart disease. However, the use of ACE inhibitors also has additional benefits 
among older residents. A meta-analysis of Caldeira et al. (2012) revealed the protective 
role of ACE inhibitors in the risk of pneumonia, especially in patients with previous 
stroke and patients from Asia [36]. It is also speculated that subgroups of older people, 
e.g. with heart failure or severe sarcopenia, may obtain a beneficial effect of ACE in-
hibitors on muscle strength and physical performance [37]. 

To our best knowledge, presented study was carried out for the first time among 
Caucasians in such a long period of observation and focused on a more homogenous 
population of nursing home residents with a very low Barthel Index scores.  

Our study had some limitations. The analyzed sample was relatively small, but in 
relation to a very homogeneous population of nursing homes, it could be considered 
sufficient to carry out the analysis. In addition, the study focused solely on all-cause 
mortality. We also did not include laboratory data, which can also affect survival. 

Conclusion and clinical implications 

Higher MNA-SF scores were a factor that significantly affected the survival of nursing 
home residents with severe disabilities, while functional status assessed using the 
Barthel Index had no effect on survival. 
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In our study, we identified factors that may affect the survival of nursing home 
residents. What is more, our research findings may suggest that healthcare profes-
sionals should focus on nursing home residents with lower MNA-SF scores and 
implement early intervention and specialist consultation if needed. MNA-SF can be 
easily implemented by healthcare professionals in long-term care facilities. In addi-
tion, systematic drug review provided by a geriatrician can also be very beneficial. 

Contribution 

AK conceived the concept and design of the study, contributed to acquisition of data, 
performed analysis and interpretation of data, wrote the article and gave final approval 
of the version to be submitted. JWM contributed to acquisition of data, coordinated 
funding for the project, revised the article critically for important intellectual content 
and gave final approval of the version to be submitted. BW contributed to interpreta-
tion of data, revised the article critically for important intellectual content and gave 
final approval of the version to be submitted. PH contributed to acquisition of data, 
revised the article critically for important intellectual content and gave final approval 
of the version to be submitted. TG conceived the concept and design of the study, 
contributed to acquisition of data, performed interpretation of data, revised the article 
critically for important intellectual content and gave final approval of the version to be 
submitted. BG conceived the concept and design of the study, contributed to acquisi-
tion of data, performed interpretation of data, contributed to writing the article and 
revised it critically for important intellectual content and gave final approval of the 
version to be submitted. 

Acknowledgements 

We would like to thank Janusz Czekaj and Dariusz Kubicz and the Municipal Health 
Centre for Older and Dependent Individuals in Kraków (Poland) for participation in 
the study. 

Funding 

This work was supported by the Ministry of Science and Higher Education (grant 
numbers N N404 047236). 

Conflict of interest 

None declared. 

76 Anna Kańtoch, Jadwiga Wójkowska-Mach, et al. 



Compliance with ethics guidelines — bioethical statement 

The study protocol and written informed consent were approved by the local ethics 
committee at the Jagiellonian University (Bioethics commission of the Jagiellonian 
University, approval numbers: 1072.6120.27.2018, 1072.6120.28.2018) and manage-
ment of chosen institution and conformed to the guidelines set forth by the Declara-
tion of Helsinki. 

All procedures followed were in accordance with the ethical standards of the 
responsible committee on human experimentation (institutional and national) and 
with the Helsinki Declaration of 1975, as revised in 2000 (5). Informed consent was 
obtained from all patients for being included in the study. 

Abbreviations 

ACE inhibitors —   Angiotensin-Converting Enzyme Inhibitors 
ADL     —   Activities of Daily Living 
AMTS    —   Abbreviated Mental Test Score  
COVID-19  —   Coronavirus Disease 2019 
MNA-SF   —   Mini Nutritional Assessment Short-Form  

References  

1. Lai C.C., Wang J.H., Ko W.C., et al.: COVID-19 in long-term care facilities: An upcoming threat that 
cannot be ignored. J Microbiol Immunol Infect. 2020; 53 (3): 444–446.  

2. Dale M.C., Burns A., Panter L., Morris J.: Factors affecting survival of elderly nursing home residents. 
Int J Geriatr Psychiatry. 2001; 16 (1): 70–76.  

3. Van Dijk P.T.M., Mehr D.R., Ooms M.E., et al.: Comorbidity and 1-year mortality risks in nursing 
home residents. J Am Geriatr Soc. 2005; 53 (4): 660–665.  

4. Sung K.: Predictive factors associated with death of elderly in nursing homes. Asian Nurs Res (Korean 
Soc Nurs Sci). 2014; 8 (2): 143–149.  

5. Levy C., Kheirbek R., Alemi F., et al.: Predictors of six-month mortality among nursing home 
residents: Diagnoses may be more predictive than functional disability. J Palliat Med. 2015; 18 (2): 
100–106.  

6. Vetrano D.L., Collamati A., Magnavita N., et al.: Health determinants and survival in nursing home 
residents in Europe: Results from the SHELTER study. Maturitas. 2018; 107: 19–25.  

7. Shah S., Vanclay F., Cooper B.: Improving the sensitivity of the Barthel Index for stroke rehabilitation. 
J Clin Epidemiol. 1989; 42 (8): 703–709.  

8. Serrano-Urrea R., Gómez-Rubio V., Palacios-Ceña D., Fernández-De-Las-Peñas C., García-Meseguer M.J.: 
Individual and institutional factors associated with functional disability in nursing home residents: 
An observational study with multilevel analysis. PLoS One. 2017; 12 (8): p.e0183945.  

9. Chan T.C., Shea Y.F., Luk K.H.J., Chu L.W., Chan H.W.F.: Association between functional status of 
chinese nursing home older adults and long term mortality. J Am Med Dir Assoc. 2013; 14 (2): 
147.e1–5. 

10. Costanzo L., Cesari M., Ferrucci L., Bandinelli S., Antonelli Incalzi R., Pedone C.: Predictive Capacity 
of Frailty Phenotype Toward Patterns of Disability Identified Using Latent Class Analysis. J Am Med 
Dir Assoc. 2019; 20 (8): 1026–1031. 

What factors influence the long-term survival of nursing home residents with severe disabilities? 77 



11. Lepore M., Leland N.E.: Nursing homes that increased the proportion of medicare days saw gains in 
quality outcomes for long-stay residents. Health Aff. 2015; 34 (12): 2121–2128. 

12. Gill T.M., Gahbauer E.A., Han L., Allore H.G.: Trajectories of disability in the last year of life. N Engl 
J Med. 2010; 362: 1173–1180. 

13. Wójkowska-Mach J., Gryglewska B., Czekaj J., Adamski P., Grodzicki T., Heczko P.B.: Infection 
control: Point prevalence study versus incidence study in Polish long-term care facilities in 2009–2010 
in the Małopolska Region. Infection. 2013; 41 (1): 1–8. 

14. Mahoney F.I., Barthel D.W.: Functional Evaluation: The Barthel Index. Md State Med J. 1965; 
14: 61–65. 

15. Kaiser M.J., Bauer J.M., Ramsch C., et al.: Validation of the Mini Nutritional Assessment short-form 
(MNA®-SF): A practical tool for identification of nutritional status. J Nutr Heal Aging. 2009; 13(9): 
782–788. 

16. Hodkinson H.M.: Evaluation of a mental test score for assessment of mental impairment in the 
elderly. Age Ageing. 1972; 1 (4): 233–238. 

17. Hjaltadóttir I., Hallberg I.R., Ekwall A.K., Nyberg P.: Predicting mortality of residents at admission to 
nursing home: a longitudinal cohort study. BMC Health Serv Res. 2011; 11: 86. Published 2011 Apr 
20. doi:10.1186/1472-6963-11-86. 

18. McCann M., O’Reilly D., Cardwell C.: A census-based longitudinal study of variations in survival 
amongst residents of nursing and residential homes in Northern Ireland. Age and ageing. 2009; 
38 (6): 711–717. Epub 2009/09/16. doi: 10.1093/ageing/afp173. 

19. Cohen-Mansfield J., Marx M.S., Lipson S., Werner P.: Predictors of mortality in nursing home 
residents. J Clin Epidemiol. 1999 Apr; 52 (4): 273–280. doi: 10.1016/s0895-4356(98)00156-5. PMID: 
10235167. 

20. Nakazawa A., Nakamura K., Kitamura K., Yoshizawa Y.: Association between activities of daily living 
and mortality among institutionalized elderly adults in Japan. J Epidemiol. 2012; 22 (6): 501–507. 

21. Van Bokhorst-de van der Schueren M.A.E., Guaitoli P.R., Jansma E.P., de Vet H.C.W.: A Systematic 
Review of Malnutrition Screening Tools for the Nursing Home Setting. Journal of the American 
Medical Directors Association. 2014; 15 (3): 171–184. 

22. Ulger Z., Halil M., Cankurtaran M., et al.: Malnutrition in Turkish nursing homes: A correlate of 
short term mortality. J Nutr Heal Aging. 2013; 17 (4): 305–309. 

23. Kamo T., Takayama K., Ishii H., Suzuki K., Eguchi K., Nishida Y.: Coexisting severe frailty and 
malnutrition predict mortality among the oldest old in nursing homes: A 1-year prospective study. 
Arch Gerontol Geriatr. 2017; 70: 99–104. doi:10.1016/j.archger.2017.01.009. 

24. Lilamand M., Kelaiditi E., Demougeot L., Rolland Y., Vellas B., Cesari M.: The Mini Nutritional 
Assessment-Short Form and mortality in nursing home residents — results from the INCUR study. 
J Nutr Health Aging. 2015; 19 (4): 383–388. doi:10.1007/s12603-014-0533-1. 

25. Motokawa K., Yasuda J., Mikami Y., et al.: The Mini Nutritional Assessment-Short Form as 
a predictor of nursing home mortality in Japan: A 30-month longitudinal study. Arch Gerontol 
Geriatr. 2020; 86: 103954. doi:10.1016/j.archger.2019.103954. 

26. Cipriani G., Carlesi C., Lucetti C., Danti S., Nuti A.: Eating Behaviors and Dietary Changes in Patients 
with Dementia. American Journal of Alzheimer’s Disease and other Dementias. 2016; 31 (8): 706–716. 

27. Liu W., Williams K., Batchelor-Murphy M., Perkhounkova Y., Hein M.: Eating performance in relation 
to intake of solid and liquid food in nursing home residents with dementia: A secondary behavioral 
analysis of mealtime videos. Int J Nurs Stud. 2019; 96: 18–26. 

28. Maggini S., Pierre A., Calder P.C.: Immune function and micronutrient requirements change over the 
life course. Nutrients. 2018; 10 (10): 1531. 

29. Saarela R.K.T., Muurinen S., Suominen M.H., Savikko N.N., Soini H., Pitkälä K.H.: Changes in 
malnutrition and quality of nutritional care among aged residents in all nursing homes and assisted 
living facilities in Helsinki 2003–2011. Arch Gerontol Geriatr. 2017; 72: 169–173. 

30. Morley J.E.: Symposium on ‘Nutrition and the elderly’ Protein-energy malnutrition in older subjects. 
Proc Nutr Soc. 1998; 57 (4): 587–592. 

78 Anna Kańtoch, Jadwiga Wójkowska-Mach, et al. 

https://doi.org/10.1093/ageing/afp173
https://doi.org/10.1016/s0895-4356(98)00156-5


31. Poisson P., Laffond T., Campos S., Dupuis V., Bourdel-Marchasson I.: Relationships between oral 
health, dysphagia and undernutrition in hospitalised elderly patients. Gerodontology. 2016; 33 (2): 
161–168. 

32. Droogsma E., van Asselt D., De Deyn P.P.: Weight loss and undernutrition in community-dwelling 
patients with Alzheimer’s dementia: From population based studies to clinical management. 
Z Gerontol Geriatr. 2015; 48 (4): 318–324. 

33. Morley J.E.: Anorexia of ageing: a key component in the pathogenesis of both sarcopenia and 
cachexia. Journal of Cachexia, Sarcopenia and Muscle. 2017; 8 (4): 523–526. 

34. Landi F., Calvani R., Tosato M., et al.: Anorexia of aging: Risk factors, consequences, and potential 
treatments. Nutrients. 2016; 8 (2): 69. 

35. Kańtoch A., Gryglewska B., Wójkowska-Mach J., Heczko P., Grodzicki T.: Treatment of Cardiovascular 
Diseases Among Elderly Residents of Long-term Care Facilities. J Am Med Dir Assoc. 2018; 19 (5): 
428–432. 

36. Caldeira D., Alarcão J., Vaz-Carneiro A., Costa J.: Risk of pneumonia associated with use of 
angiotensin converting enzyme inhibitors and angiotensin receptor blockers: Systematic review and 
meta-analysis. BMJ. 2012; 345: e4260. 

37. Band M.M., Sumukadas D., Struthers A.D., et al.: Leucine and ACE inhibitors as therapies for 
sarcopenia (LACE trial): Study protocol for a randomised controlled trial. Trials. 2018; 19 (1): 6.   

What factors influence the long-term survival of nursing home residents with severe disabilities? 79 


	Introduction
	Material and Methods
	Study design
	Tests and Measures
	Functional status
	Nutritional status
	Cognitive status

	Statistical analysis
	Terminology

	Results
	General characteristics
	Groups

	Discussion
	Conclusion and clinical implications
	Contribution
	Acknowledgements
	Funding
	Conflict of interest
	Compliance with ethics guidelines — bioethical statement
	Abbreviations
	References

