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Abstract. The purpose of this study was to use a population-based survey to identify the actual prevalence of 

frailty in older Romanian adults and to compare it with the prevalence of frailty in the elderly in other European 

countries. This is a cross-sectional, observational single center study of 2328 patients aged 65 years and over 

(mean age 73.136± 6.126 years), conducted in Bucharest and the group evaluated was selected from patients 

admitted to ”Ana Aslan” National Institute of Gerontology and Geriatrics from January to March 2019. The 

screening of frailty was interfaced with a medical electronic data sheet to calculate the index of frailty in the first 

day of admission, using a modified Morley scale, an instrument that assesses 5 items, each question scored with 

0 or 1, the resulting scores being summed and classified as “not frail” for 0, “pre-frail” for 1 or 2 and “frail” for 3 

to 5. The frailty proportion between women and men was almost 3 to 1 (74.4% female and 25.26% for male). 

The overall prevalence of frailty was 60.26%, being not-frail 39.4%, pre-frail 39.04% and frail 21.22%. In 

conclusion, early identification of frailty is important, which is why international guidelines recommend routine 

identification of frail older people in health services. Also, it is extremely necessary a unanimous acceptance and 

standardization of the definition of frailty. This will enable an assessment and operationalization using 

unanimous accepted criteria and tools. 

Key words: frailty, prevalence, older adults, elderly 

 

Rezumat. Obiectivul acestui studiu a fost utilizarea unui sondaj pe un eşantion populațional pentru a identifica 

prevalența actuală a fragilității la adulții români în vârstă și pentru a o compara cu prevalența fragilității la 

vârstnicii din alte țări europene. Acesta este un studiu transversal, observațional, derulat într-un singur centru, cu 

2328 de pacienți cu vârsta de 65 de ani și peste (vârsta medie de 73,136 ± 6,126 ani), realizat la București, iar 

grupul evaluat a fost selectat dintre pacienții internați la Institutul Național de Gerontologie și Geriatrie „Ana 

Aslan”, în perioada ianuarie - martie 2019. Screeningul fragilității a fost asociat cu o fișă medicală electronică 

pentru a calcula indicele de fragilitate în prima zi de internare, folosind o scară Morley modificată, un instrument 

care evaluează 5 itemi, fiecare întrebare fiind notată cu 0 sau 1. Scorurile evaluate au fost însumate și clasificate 

drept „not-fragil” pentru 0, „pre-fragil” pentru 1 sau 2 și „fragil” pentru 3 până la 5. Proporția dintre femei și 

bărbați pentru fragilitate a fost de aproape 3:1 (74,74% femei și 25,26% pentru bărbați). Prevalența generală a 

fragilității a fost de 60,26% (not-fragili 39,74%, pre-fragili 39,04% și fragili 21,22%). În concluzie, identificarea 

timpurie a fragilității este importantă, motiv pentru care ghidurile internaționale recomandă identificarea de 

rutină a persoanelor în vârstă fragile din serviciile de sănătate. De asemenea, este extrem de necesară o acceptare 

și standardizare unanimă a definiției fragilității. Acest lucru va permite o evaluare și operaționalizare folosind 

criterii și instrumente unanim acceptate.  

Cuvinte cheie: fragilitate, prevalenţă, adulţi în vârstă, vârstnici 

 

INTRODUCTION 

Frailty among older adults is confirmed as 

a major concern of public health systems 

because of two main reasons: quality of 

life became a central issue of health care 

along with the fact that worldwide it is 

recording a global phenomenon of 

increasing life expectancy and aging 

population. By default, the frailty of older 

adults also became a major topic in human 

aging research. 

While in the past infectious diseases were 

the leading cause of death, nowadays 

begins to shape the idea that the 

increasingly frequent degenerative diseases 

associated mortality occurs with age. And 

this pathology occurs frequently in frailty, 

which can result in important pathological 

and functional limitations. 
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According to Fried LP et al. [1], frailty of 

older adults has been designed as a state 

with increased vulnerability and an age-

associated decline in function across 

multiple organ systems, so the ability to 

cope with every day or acute stressors is 

compromised. In other words “is a 

consequence of accumulated age-related 

defects in different physiological systems 

[2]” resulting in a diminished resistance to 

different stressors.  

Frailty does not have a definition accepted 

by all experts in the field. Consequently, 

assessment tools and methods are different. 

As expected, the prevalence of frailty is 

characterized by significant variations 

from one study to another. In many 

occasions it has been highlighted that it is 

imperative to standardize the measurement 

of this syndrome, so that we can have an 

accurate and universally recognized 

evaluation of frailty. 

As pointed out Collard RM et al. [3] in a 

systematic review published in the 

American Journal of Geriatric Society, 

prevalence of frailty in the communities 

varies widely, from 4.0 to 59.1%. As can 

be seen in Tab. I, this high variability is 

determined by several factors: pathophy-

siological, socioeconomic, geographical, 

methodological approaches. 

 
Tab. I Factors influencing prevalence rates of frailty at elderly population level 

 

Nr. 

crt. 

Factors Rate of prevalence References 

1. Population 

characteristics 

Grater age: 2% aged ≥50 years 

60% aged ≥100 years 

4 

5 

Gender (female): Females-males (Hungary) 

                            Females-males (Slovenia) 

11.4%//5.4% 

6.1%//2.3% 

6 

Diseases  7 

2. Socioeconomic 

status 

Educational level-Lower education 

Living situation(together/single) 

Financial status-Less wealth 

  

8 

3. Geographical area Country/continent  

Southern Europe 

Northern Europe 

USA 

France  

UK 

 

9,3%--21% 

<9% 

6.9% 

7% 

8.5% male & 4.1% female 

 

9 

4. Tools used 

(methodological 

approaches) ; 

estimated only for 

community studies 

Fried frailty phenotype  57% 10 

SHARE FI-Survey of Health, Ageing and 

Retirement in Europe Frailty Instrument 

18% 11 

FI - Rockwood and Mitnitski’s Frailty Index  4%  

FRAIL-fatigue, resistance, ambulation, 

illnesses, loss of weight scale 

16%  

CFS-Clinical Frailty Scale 41.5% 12 

GFI-Groningen Frailty Indicator 39% 13 

SOF-Study of Osteoporotic Fractures Index 13% 14 

TFI-Tilburg Frailty Indicator 20.2% 15 

5. Healthcare settings Primary care 30% 16 

17 

Hospital inpatients 54% 18 

Outpatients geriatric clinics 30% 18 

Long term care (nursing home)  

 

62.1% 

68.8% 

75.6% 

18 

19 

20 

Community-based samples 9-42% 11 



Screening of frailty syndrome in a selected group of Romanian older people 

5 

 

ADVANTAGE was a well-designed 

population based study with partners from 

22 European countries. Its aim was to 

develop a strategic framework for the 

management and prevention of frailty at 

European level. Using data from this 

project they were calculated the prevalence 

rates of frailty in elderly persons in 

different parameters (Tab. I). 

The results showed (Tab. I) that the 

prevalence of frailty only including 

community-based studies had the lowest 

rates in the UK, France and Germany, 

being 9% for each of the three countries. 

The highest rates were found in Portugal 

(38%) and Poland (42%).  

Also, values of prevalence varied 

depending on tests and working tools used 

for evaluation. In studies conducted in 

Europe, to evaluate the prevalence of 

frailty among the elderly people, have been 

used more frequently like assessment the 

following instruments: the Fried frailty 

phenotype, SHARE-FI, the Groningen 

Frailty Indicator and the Clinical Frailty 

Scale. 

 

PURPOSE OF THE STUDY 

The present study aimed to determine the 

prevalence of frailty in a sample of older 

inpatients (2328 subjects, screened for 

frailty) in Ana Aslan National Institute of 

Gerontology and Geriatrics (NIGG) 

between January-March 2019 and to 

compare it with the prevalence of frailty in 

the elderly in other European countries 

 

ETHICAL APPROVAL AND 

RESEARCH ETHICS 

The NIGG Ethical Committee approved 

the study protocol. Before study 

participating, each subject signed an 

Informed Consent Form. All procedures 

performed in this study were in accordance 

with the ethical standards of the National 

Research Committee and with the Helsinki 

declaration and its latter amendments. 

 

 

METHOD 

This is a cross-sectional, observational 

single center study of 2328 patients aged 

65 years and over, conducted in NIGG, 

Bucharest.  The sample evaluated was 

selected from patients admitted to institute 

between January-March 2019. Eligible 

patients were 65 years of age and older, 

with an adequate understanding of the 

Romanian language, able to communicate 

and cooperate (e.g. did not have 

Alzheimer’s disease in advanced stage, a 

cognitive disease, advanced disabilities, 

etc.) and able to give informed consent. 

Exclusion criteria were taken into 

consideration for age less than 65 years, 

for elderly persons unable to communicate, 

with pre-existing major psychiatric and 

neurological problems like known 

dementia, or severe physical disabilities. 

Subjects were selected from the center’s 

electronic medical record (EMR) data 

sheet using the Hipocrate software. The 

screening of frailty was interfaced with a 

medical electronic data sheet to calculate 

the index of frailty in the first day of 

admission, using a modified Morley scale, 

culturally adapted for the Romanian 

language. This is an instrument that 

assesses 5 items: fatigue/weakness, poor 

endurance, slowness (difficulty of walking 

150 meters), illnesses (more than five from 

ten most common diseases in elderly), and 

unintentional weight loss. The scale 

consists of 5 questions, and each question 

was scored with 0 or 1, the resulting scores 

were summed and classified as “not frail” 

for 0, “pre-frail” for 1 or 2 and “frail” for 3 

to 5. 

 

Statistical analyses  

Quantitative and qualitative data were used 

to describe the results of the study. 

Quantitative parameters were expressed as 

the mean value ± standard deviation (SD).  

The analysis of data was performed with 

Microsoft Office Excel 2003. 
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RESULTS AND DISCUSSIONS 

The selected subjects were elderly aged 65 

years or older. The mean age of the group 

of 2328 subjects was 73.136± 6.126 years. 
The proportion between women and men 

was almost 3 to 1 (74.74% female and 

25.26% for male), as seen in Fig. 1 and 

Tab. II. The overall prevalence of frailty 

was 60.26%, being not-frail 39.74%, pre-

frail 39.04% (18.86% of subjects with 

score 1 and 20.18% with score 2) and frail 

21.22% 14.22% of subjects with score 3; 

6.40 % with score 4 and only 0.60 % of 

subjects with score 5).     

 
Tab. II The percentage distribution of aging subjects depending on frailty evaluation, in the present study 

 

Nr. 

crt. 

Frailty 

score 

Total number 

of subjects 

F/M Percentage 

value (%) 

1. 0 925 682/243 39.74 39.74 NOT-FRAIL 

2. 1 439 335/104 18.86 39.04 PRE-FRAIL 

3. 2 470 355/115 20.18 

4. 3 331 246/85 14.22 21.22 FRAIL 

5. 4 149 111/38 6.40 

6. 5 14 11/ 3 0.60 

 

 
Fig. 1 Distribution of subjects based on the frailty score 

 

Nearly 40% (i.e. 39.74%) of the 2328 

subjects selected in the study were robust 

or not frail, and very similar proportions 

(39.04%) were pre-frail subjects. 

Increasing the frailty value score, 

concomitant decreases correspondingly 

with the number of subjects; the only 

exception is for score 1 of pre-frailty, 

where there is a slight increase from score 

1 to score 2 (from 18.9% to 20.2%) (see 

Fig. 2, Tab. I, Tab. II).  
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Fig. 2 Percentage distribution of subjects based on the frailty score 

 

It is worth mentioning that (by percents) 

the growth trend appears only in men 

(slight increase from 23.69% to 24.47%), 

not in women, as can be seen in Tab. III 

and Fig. 3, where we can see that there is 

no significant difference in the groups 

established in terms of differentiated 

gender to study the frailty evolution. 

 
Tab. III Percentage distribution of subjects based on the frailty score, differentiated on gender and rate 

women/men evolution 

 

Nr. 

Crt. 

Frailty 

score 

Percentage 

of women 

Percentage of 

men 

Ratio 

W/M 

1. 0 73.73 26.27 2.80 

2. 1 76.31 23.69 3.22 

3. 2 75.53 24.47 3.08 

4. 3 74.32 25.68 2.89 

5. 4 74.50 25.50 2.92 

6. 5 78.57 21.42 3.66 

 

 
Fig. 3 Percentage distribution of subjects based on the frailty score, differentiated on gender 
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Processing the data obtained into the study, 

we could represent and suggestively 

evidence, in percentage, in Fig. 4 the share 

of health status for the selected persons, 

depending on the age groups. It can be 

seen that the percentage values are clearly 

decreasing for not-fragile ones, slightly 

decreasing for pre-fragile and increasing 

for fragile. 

 

 
 

Fig. 4. Worsening the frailty syndrome presented for various age groups 

 

The value of prevalence of frailty 

calculated in our study was 21.22%, a rate 

higher than that of other studies from USA 

or other European countries as we can see 

in Tab. IV. 

 
Tab. IV. Prevalence of frailty in different geographical areas 

 

Nr. 

Crt. 

Study Country Assessment 

tool 

Number of subjects Frailty 

1. American Cardiovascular 

Health Study 

USA CHS frailty 

criteria 

5317 community dwelling men 

and women 65 yr and over 

6.9% 

2. The French Three-City Study Fr  6079 community dwelling men 

and women 65 yr and over 

7 % 

3. Hertfordshire Cohort Study 

(CHS) 

UK CHS criteria 648 

64-74 yr 

8.5% W 

4.1% M 

4. The Survey of Health, Aging, 

and Retirement in Europe 

(SHARE) Study 

EU  16.584 men and women 50 yr 

and older 

S-EU 

9.3-21% 

N-EU 

<9% 

 

STRENGTHS AND LIMITATIONS OF 

THE STUDY 

The first strength of our study is that it has 

relevant results because it had a 

representative number of older patients, 

but the study has also some limitations. 

First, data obtained are from one clinical 

site (single-center design) and the 

population sample was not entirely 

characteristic for Romanian population, 

but the sample is relevant in giving an 

opinion about frailty in our country. In 

light of this, our findings are valid, despite 

the fact that it is necessary to conduct a 

multi-center study to confirm the results. 

 

CONCLUSIONS  

1. Early identification of frailty is impor-

tant, which is why international guidelines 

recommend routine identification of frail 

older people in health services. It is 

extremely necessary a unanimous accep-
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tance and standardization of the definition 

of frailty. This will enable an assessment 

and operationalization using unanimous 

accepted criteria and tools. For data 

obtained in epidemiologic studies it is 

necessary to reach a consensus on which 

diagnostic and assessment instrument to 

use.  

2. It is justified an initial test screening for 

all hospitalized patients aged 65 years and 

over, at the beginning of hospitalization. 

Next, pre-frail and frail older people will 

benefit from a comprehensive geriatric 

evaluation. Need to the development of a 

frailty-screening strategy.  
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Abstract. High blood pressure (HBP) has a major impact in healthcare, it is one of the major determinants of 

mortality and morbidity in older age. It is important, yet difficult to identify and modify actionable risk factors 

for low adherence to treatment and poor control of BP especially in elderly patients. Material and methods: This 

cross-sectional monocentric study, conducted in 2019, included 160 elderly hypertensive patients distributed into 

a study group (uncontrolled HBP) and a control group (controlled HBP), based on blood pressure at admission. 

Several factors potentially involved in BP control, such as socio-cultural factors, multiple comorbidities, lifestyle 

factors and antihypertensive medication were analyzed. Results: Education level was positively and significantly 

associated with BP control in older people (37.33% in the study group and 56.47% in the control group 

graduated from higher forms of education, the difference being significant with a p of 0.015564). Patients with 

higher stages of HBP and a higher number of daily administered drugs had poorer control of BP values (stage I 

was diagnosed in 8% of the people in the study group and in 35.29% in the control group, stage II in 29.33% 

and, respectively, 23.53% and stage III in 62.67% and, respectively, in 41.18%, with a p of 0.000176). The study 

group used an average of 2.89 hypertension drugs, compared to an average of 2.39 in the control group, the 

difference being significant with a p of 0.000718. Coexisting pathologies were more prevalent in the study group 

(diabetes 21.33% vs. 20.00%, kidney disease 38.67% vs. 29.41%, neurocognitive disorders 14.67% vs. 7.06%, 

depressive disorders 41.33% vs. 35.29%), but without statistical significance. The usage of a pill organiser was 

less frequent in the study group, but without statistical significance. Conclusions: There is a positive association 

between the level of education and the management of essential HBP in the elderly. Furthermore, lower stages of 

hypertension and avoidance of polypragmasy were significantly more likely to appear in the control group.  
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Rezumat. Hipertensiunea arterială (HTA) are un impact major în sistemul de sănătate și este un factor 

determinant al mortalității și morbidității în populația vârstnică. Este important, însă dificil, de identificat și de 

acționat asupra factorilor de risc care induc aderența scăzută la tratament și controlul scăzut al HTA, în special în 

rândul vârstnicilor. Materiale și metode: Acest studiu transversal, monocentric, realizat în 2019, a inclus 160 de 

vârstnici cu hipertensiune arterială, care au fost incluși fie în grupul de studiu (HTA necontrolată), fie în grupul 

de control (HTA controlată), în funcție de valorile tensionale la internare. Mai mulți factori pot influența 

controlul HTA, printre aceștia numărându-se factori socio-culturali, prezența de comorbidități, stilul de viață și 

tratamentul antihipertensiv. Rezultate: Nivelul educațional se corelează în mod pozitiv și semnificativ statistic cu 

un control mai bun al HTA la vârstnici (37,33% dintre pacienții din grupul de studiu și 56,47% din grupul de 

control au absolvit studii superioare, diferența fiind semnificativă statistic cu p 0,015564). Pacienții cu stadii 

avansate HTA și cu un număr ridicat de medicamente antihipertensive au un control mai slab al valorilor 

tensionale (stadiul I a fost diagnosticat la 8% dintre pacienții din grupul de studiu și la 35,29% în grupul de 

control, stadiul II la 29,33% și, respectiv, 23,53%, stadiul III la 62,67% și, respectiv, la 41,18%, p fiind 

0,000176). Grupul de studiu administrează, în medie, 2,89 medicamente antihipertensive, față de 2,39 în grupul 

de control, diferența fiind semnificativă cu p de 0,000718. Comorbiditățile sunt mai frecvente în grupul de 

studiu, fără semnificație statistică (diabet zaharat 21,33% vs. 20,00%, boală renală cronică 38.67% vs. 29,41%, 

tulburări neurocognitive 14,67% vs. 7,06%, tulburare depresivă 41,33% vs. 35,29%). Utilizarea unui organizator 

de medicamente este mai rară în grupul de studiu, însă fără semnificație statistică. Concluzii: Există o asociere 

pozitivă între nivelul educațional și gestionarea hipertensiunii arteriale esențiale la vârstnici. În plus, stadiile 

avansate de HTA și polipragmazia se întâlnesc în mod semnificativ mai frecvent la pacienții cu HTA 

necontrolată. 

Cuvinte cheie: hipertensiune arterială, control, factori, vârstnici 
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INTRODUCTION 

With recent medical advancement, 

including the development and 

implementation of innovative diagnostics 

and treatments, life expectancy has 

increased: in 2018 the elderly represented 

19.7% of the people of the European 

Union [1]. It is estimated that the life 

expectancy will be over 80 in 2050, in 

Europe [2]. In Romania too the elderly 

population is well represented. The data 

provided by the Census of Population from 

2011 shows that there are 3.247.744 

persons over 65 (16.14% of the 

population) [3]. 

High blood pressure (HBP) is a widely 

diagnosed pathology in the elderly and it 

leads to complications with a high risk of 

mortality and morbidity. According to the 

SEPHAR III study, HBP is highly 

prevalent (75.1% in people over 65). Even 

if 69.8% of the elderly with HBP from 

Romania are following medical treatment, 

only 17.8% manage to control their 

tensional values [4]. The benefits of 

managing HBP by medical treatment are 

confirmed by literature, as global mortality 

is lowered by 9% and cardiovascular 

morbidity and mortality by 28% [5]. There 

are a series of factors that can influence the 

management of essential HBP in the 

elderly.  

The educational level seems to be a very 

important element in the management of 

essential HBP in the elderly population, 

because most of them do not fully 

understand the impact of this disease and, 

thus, do not follow a healthy lifestyle and 

the prescribed treatment [6]. Additionally, 

living in rural or urban areas can influence 

the accessibility to medical services and, 

also, impact the lifestyle (physical activity 

and diet) [7]. The adherence to treatment 

seems to be a very important factor 

influencing the degree of control over this 

disease. Some studies show us that the 

people with affected cognitive function 

and the ones with many daily medications 

tend to have suboptimal adherence to 

treatment, including the medication 

responsible for HBP [8]. In addition to 

these factors, there might be other 

actionable factors, less addressed in 

research, that relate to the patients attitude 

towards their own health: using tools to 

maintain treatment adherence (such as pill 

organizers) and understanding and 

following the treatment schedule. 

Our working hypothesis is that specific 

modifiable factors (level of education, 

environment, the use of tobacco, alcohol, 

coffee and salt, the use of a dosette box 

(pill organizer), written drug chart and the 

ability to use it correctly, the presence of 

specific comorbidities are involved in the 

control of HBP in the elderly. 

The main objective is to identify the 

relationship between these social, cultural, 

lifestyle and medical factors and the degree 

of arterial hypertension control.  

MATERIALS AND METHODS  

This study represents a cross sectional, 

monocentric study that took place at the 

Institute of Gerontology and Geriatrics 

“Ana Aslan” Bucharest, between January 

and June 2019. The patients were referred 

by general practitioners or by other 

medical professionals for chronic and 

subacute diseases and were included in this 

study (respecting the inclusion and 

exclusion criteria) in the chronological 

order of hospital admission. The data was 

collected from the patient’s medical 

records and by direct interview. 

The selected inclusion criteria were: age 

over 65, the presence of essential high 

blood pressure and the presence of 

antihypertensive treatment for at least 3 

months. The exclusion criteria were: 

secondary high blood pressure, the absence 

of antihypertensive treatment at current 

admission, newly diagnosed high blood 

pressure during admission, major cognitive 

impairment (known from the medical 

history of the patient or a score of 

maximum 17 points at the Mini Mental 

State Evaluation (MMSE) at admission), 

https://paperpile.com/c/oWYHCP/41pv4
https://paperpile.com/c/oWYHCP/1xrOS
https://paperpile.com/c/oWYHCP/4oTN7
https://paperpile.com/c/oWYHCP/9mJp
https://paperpile.com/c/oWYHCP/8iUCk
https://paperpile.com/c/oWYHCP/SkSU5
https://paperpile.com/c/oWYHCP/8l6E
https://paperpile.com/c/oWYHCP/eaVuz
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high grade of disability (evaluated with the 

Activity of Daily Living (ADL) score). 

All data was acquired from the hospital 

database and by direct interview with the 

patient, most importantly the data related 

to the patients’ attitude towards managing 

hypertension: usage of dosette box/pill 

organizer, understanding of the drug 

administration routine, usage of diuretics 

late in the day and correct identification of 

antihypertensive drugs in daily routine. 

The direct interview with the patient and 

the collection of data using a questionnaire 

(see Annex 1) was an important element of 

the study. This methodology was chosen in 

order to better understand the patients’ 

attitude towards their health and their role 

in maintaining it. Additionally, it allowed 

the researcher to establish a trusting 

relationship with the patient and to extract 

more accurate data. Another advantage 

over relying on questionnaires filled in by 

patients directly is a lower risk of incorrect 

data, caused by hearing, visual or cognitive 

dysfunctions, more frequent in the elderly 

population. The data collected was chosen 

based on the clinical experience of the 

research team and based on the 

methodologies of similar studies.  

The patients were distributed into two 

groups: a study group and a control group. 

The criteria were the blood pressure values 

from the first day of the current admission. 

If the values are over 130-139 mmHg for 

the systolic pressure and 70-79 mmHg for 

the diastolic pressure (targets suggested by 

the Guide of Management of High Blood 

Pressure, published by the European 

Society of Cardiology in 2018) the patient 

is included in the study group, and the 

control group was formed by patients with 

normal values of the blood pressure at 

admission. 

STATISTICAL ANALYSIS 

Normally distributed continuous variables 

were reported as “mean (SD)”, while non-

normally distributed variables were 

expressed as “median (interquartile 

range)”. Qualitative variables were 

expressed as “absolute frequency 

(percentage of subgroup)”. The differences 

of numeric variables between the two 

groups were assessed by t student test, 

while the differences of categorical 

variables between these subgroups were 

assessed with χ
2
 test. Pearson correlation 

was used to assess whether there is a 

significant relationship between tensional 

values and number of daily antihyper-

tensive drugs. All tests were considered 

significant if p < 0.05 and were performed 

using the Social Sciences Statistics 

freeware.  

RESULTS 

The studied group comprises a total of 160 

patients with a mean age of 75.82 (95% CI 

[74.6802, 76.9598]) with a standard 

deviation of 7.22. The median age is 75 

years and the interquartile range (IQR) is 

11, while the overall range was 30 (the age 

varied between 65 and 95 years). 

The average age is similar in the two 

groups (75.73 and 75.89). A higher 

frequency of females was observed in the 

control group (75.29%, vs. 69.33% in the 

study group). The distribution according to 

the environment of origin does not differ 

between the control group and the study 

group (74.67% of patients in the study 

group and 75.29% from the control group 

were living in an urban area). The 

distribution according to education level 

was different: in the control group there 

were fewer patients with primary 

education (14.12% vs. 16.00%), fewer 

with secondary education (29.41% vs. 

46.67%) and more with a high level of 

education (graduation from university or 

post-secondary education: 56.47% vs. 

37.33%). In the control group there was a 

lower frequency of patients living alone 

(36.47% vs. 46.67%) (Tab. I). 

Among the sociodemographic variables, 

the level of education was the only 

statistically significant one in this study. 

The higher the level of education, the 

greater the likelihood of controlled blood 

pressure is. Thus, the level of education 

and the blood pressure control represents a 

positive association, with statistical 
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significance (p 0.042224, test value) chi-

square being 6.3295 (see Tab. IV). 

 

 

Tab. I Socio-demographic structure of the patient group 

 
 Study group (n = 75) Control group (n = 85) 

Average age (SD) 75.73 (7.31) 75.89 (7.22) 

Female - n (%) 52 (69.33%) 64 (75.29%) 

Urban area - n (%) 56 (74.67%) 64 (75.29%) 

Rural area - n (%) 19 (25.33%) 21 (24.71%) 

Primary education - n (%) 12 (16.00%) 12 (14.12%) 

High school education (n) 35 (46.67%) 25 (29.41%) 

Post-secondary, university (%) 28 (37.33%) 48 (56.47%) 

Living alone - n (%) 35 (46.67%) 31 (36.47%) 

 

The mean blood pressure showed 

differences between the two groups: in the 

study group the average systolic blood 

pressure was 158 mmHg and the diastolic 

one was 83.53 mmHg. In the control group 

the mean values were 128.24 mmHg, and 

72.59 mmHg, respectively. 

Different prevalences were observed 

regarding the monitored comorbidities: 

diabetes mellitus, chronic kidney disease, 

neurocognitive disorder, depressive 

disorder affect patients in the study group 

to a greater extent. Patients in the study 

group had a higher stage of essential HBP, 

the difference being statistically 

significant. In the study group, stage I was 

in a smaller proportion (8.00%, compared 

to 35.29% in the control group), stage II in 

a similar proportion (29.33% and 23.53% 

in the control group), and stage III was 

found in a higher proportion (62.67%, 

compared to 41.18% in the control group) 

(Tab. II). 

The higher the stage of essential HBP is, 

the less likely the values of the blood 

pressure to be well controlled are. Thus, 

the essential HBP stage and its control 

represent a negative association direction, 

with statistical significance (p 0.000176, 

the chi-square test value of 17.2939) (Tab. 

IV).

  

 
Tab. II Distribution of HBP stages and prevalence of studied comorbidities 

 
 Study group (n = 75) Control group (n = 85) 

Stage I HBP - n (%) 6 (8.00%) 30 (35.29%) 

Stage II HBP - n (%) 22 (29.33%) 20 (23.53%) 

Stage III HBP - n (%) 47 (62.67%) 35 (41.18%) 

Average systolic pressure - mmHg (SD) 158.00 (17.56) 128.24 (9.42) 

Average diastolic pressure - mmHg (SD) 83.53 (9.13) 72.59 (6.99) 

Diabetes mellitus - n (%) 16 (21.33%) 17 (20.00%) 

Chronic kidney disease - n (%) 29 (38.67%) 25 (29.41%) 

Neurocognitive disorder - n (%) 11 (14.67%) 6 (7.06%) 

Depressive disorder - n (%) 31 (41.33%) 30 (35.29%) 

 

Regarding the daily antihypertensive 

therapeutic regimen of the elderly included 

in the study we found a similar distribution 

of therapeutic classes, and the most 

frequently used classes of drugs were beta-

blockers and diuretics (their distribution 

being represented in Fig. 1). 
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Fig. 1 Distribution of therapeutic antihypertensive molecule classes in the study and control group 

 

An important factor that showed 

statistically significant differences between 

the two groups was the number of 

medicines taken daily for blood pressure 

control. On average, one person in the 

control group had 2.89 active 

antihypertensive substances in the daily 

therapeutic scheme, compared to 2.39, in 

the case of a person in the study group 

(p=0.000718). Furthermore, using 

Pearson's statistical correlation analysis, it 

was found that there is a statistically 

significant correlation between the number 

of antihypertensive drugs given daily and 

the systolic blood pressure at admission 

(p=0.000666), respectively the diastolic 

one (p=0.012284) and the mean blood 

pressure (p=0.000527). 

In terms of lifestyle, 4 behaviors were 

evaluated: consumption of tobacco, 

alcohol, coffee and salt. In the study group, 

a higher proportion of alcohol, tobacco and 

coffee users were found, and the salt 

restriction diet was observed in the two 

groups in similar proportions. Regarding 

smoking, 14.67% of the patients in the 

study group were active smokers at the 

time of inclusion in the study, compared to 

7.06% in the control group. The proportion 

of alcohol consumption at the time of 

inclusion in the study was found at 16.00% 

in the study group and 8.24% of the 

control group, and 68.00% of the people in 

the study group consumed daily coffee, 

compared to 56.47% of the control group 

(Tab. III). 

 
Tab. III Lifestyle and attitude towards one’s own health 

 

 Study group (n = 75) Control group (n = 85) 

Smoking- n (%) 11 (14.67%) 6 (7.06%) 

Chronic alcohol consumption - n (%) 12 (16.00%) 7 (8.24%) 

Chronic coffee consumption - n (%) 51 (68.00%) 48 (56.47%) 

Frequent salt consumption - n (%) 27 (36.00%) 29 (34.12%) 

Dosette box usage - n (%) 34 (45.33%) 54 (63.53%) 

Treatment routine comprehension - n (%) 55 (73.33%) 79 (92.94%) 

Correct treatment administration - n (%) 51 (68.00%) 58 (68.24%) 
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Patients with controlled and, respectively, 

uncontrolled essential hypertension have 

presented differences regarding the attitude 

towards the administration of drugs, as 

assessed by the direct interviews 

performed. The people in the control group 

used a dosette box and understood the 

therapeutic scheme more than those in the 

study group. Correct administration of 

antihypertensive drugs was observed in 

similar proportions in the two groups (see 

more details in Fig. 2). 

 

 
 

Fig. 2 Assessment of the patients’ antihypertensive drugs administration: using a pill organiser, understanding 

and properly administering the medication routine 

 

While most factors followed in the study 

were different between the two groups of 

controlled and uncontrolled HBP, the 

education level, hypertension stage and 

number of hypertensive drugs administered 

daily presented statistically significant 

differences (Tab. IV). 

 

Tab. IV Statistical significance of the factors evaluated in the study, in relation to the control blood pressure in 

the elderly with essential hypertension. AV= average value 

Factors  Study group (%/AV) Control group (%/AV) t/χ2 test 

Male gender 30.67% 24.71% p > 0.05 

Education level (Primary/ secondary/ tertiary) 16.00%/46.67%/ 

37.33% 

14.12%/29.41%/ 

56.47% 

p < 0.05 

 

Living alone 46.67% 36.47% p > 0.05 

Smoking 14.67% 7.06% p > 0.05 

Chronic alcohol consumption 16.00% 8.24% p > 0.05 

Chronic coffee consumption 68.00% 56.47% p > 0.05 

Dosette box usage 45.33% 63.53% p > 0.05 

Treatment routine comprehension 73.33% 92.94% p > 0.05 

Stage of essential HBP (I/II/III) 8.00% /29.33% /62.67% 35.29% /23.53% /41.18% p < 0.05 

Chronic kidney disease 38.67% 29.41% p > 0.05 

Cognitive impairment 14.67% 7.06% p > 0.05 

Depression 41.33% 35.29% p > 0.05 

Number of daily antihypertensive drugs 2.89 2.39 p < 0.05 
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DISCUSSION  

The results of this study confirm that there 

are factors that influence the control of 

essential hypertension in the elderly, 

similar to other studies.  

The male gender has been previously 

associated with a lower control of essential 

HBP in the elderly [9]. The SEPHAR III 

study, which followed a Romanian cohort, 

confirmed that HBP control is correlated 

with the female gender [4]. Our study has 

not revealed differences in the control of 

HBP depending on the urban or rural 

environment. This differed from similar 

studies, which included, however, a larger 

rural population (36.2% rural, 22% semi-

urban, compared to 24.6% rural in the 

present study [7]. 

A low education level correlates with a 

poor disease control as well: a similar 

study discovered that 49.2% of patients 

who graduated post-secondary studies 

adhere to the treatment, compared to 40.2% 

of patients with a primary education [9]. 

These results were not replicated in studies 

which used fewer categories („< 8 grades” 

and „> 8 grades”, as the largest differences 

appear in the post-secondary group) [10]. 

Lifestyle choices major impact HBP 

control, as well. Alcohol and smoking have 

been described as risk factors: another 

study has revealed a similar incidence of 

these habits, compared to the present study. 

According to it, smoking raises the risk of 

uncontrolled HBP 3.94 times and drinking 

alcohol 2.48 times [11].  

Diets rich in salt have been cited as a HBP 

risk factor but the observation has not been 

replicated in our study. Non-adherence to 

the low-salt diet raises the uncontrolled 

HBP risk 1.74 times [11]. The SEPHAR 

III study observed a high concentration of 

salt in the diet of patients with uncontrol-

led HBP [4]. Coffee consumption has a 

complex relationship with HBP: several 

studies have led to the conclusion that 

coffee may lower blood pressure (a 9% 

decrease of HBP risk at 7 daily cups of 

coffee) [12]. Similarly, 3 cups daily lower 

the risk, compared to 1 cup daily [13]. In 

terms of HBP control, one cup daily raises 

the risk of uncontrolled HBP 1.95 times, 

similar to the present study (in which this 

correlation lacks statistical significance) 

[14]. 

Behavior towards one's health is a 

recognized element, which influences 

essential HBP control in the elderly. The 

present study observed more balanced 

proportions of adherence to antihyper-

tensive treatment (69.86% in the study 

group and 68.24% in the control group), 

compared to other studies (16.47% among 

patients with uncontrolled HBP and 90.74% 

in the controlled HBP) [10]. The high 

proportion of adherence to the therapeutic 

scheme, together with the high adherence 

to the aforementioned salt restriction diet, 

describes a cohort of patients with a 

positive attitude to health, in the present 

study. 

The behavior of HBP patients has been 

evaluated in several other studies, which 

followed variables such as the level of 

disease knowledge (on risk factors, 

complications, symptoms) and the concrete 

actions they perform to control the disease 

(medical checkups, medical therapy, 

physical activity, low-salt diet) [15]. As 

highlighted by research, direct inter-

ventions on the patient lead to better 

results than interventions on the medical 

specialists, the former including the usage 

of dosette boxes for pills [16]. This 

behavior has been evaluated in our study 

as well, and while there is a difference 

between the study and the control group, 

using a dosette box has not improved HBP 

control significantly in our cohort. The 

usage of tools such as the pill organizer are 

recommended to increase drug adherence, 

in hypertensive patients of any age, by the 

2018 Guidelines for the management of 

arterial hypertension, developed by the 

European Society of Cardiology and the 

European Society of Hypertension [17]. 

Our study has followed two other 

behaviors that reflect the patient’s attitude 
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towards their health and which may 

influence HBP control: the understanding 

of the drug administration routine and the 

identification of antihypertensive drugs in 

the routine. These factors were considered 

reflective of the patient’s adherence to the 

treatment, especially in the context of a 

complex daily treatment routine, frequent 

in the case of elders, which can affect the 

control of individual diseases targeted by 

the drugs. Both behaviors were found in a 

moderate to high proportion in the study 

cohort, and while the difference in routine 

comprehension and correct administration 

were high and, respectively, low, between 

the two groups, the differences were not 

statistically significant.  

The number of antihypertensive drugs 

taken daily is higher in patients with 

uncontrolled hypertension, a conclusion 

reached by other studies as well: 

administration of up to two active subs-

tances daily correlates with a controlled 

HBP, and administration of three or more 

active substances is more common among 

people with an uncontrolled HBP [10]. 

However, our cohort had a different 

distribution of classes of active molecules: 

compared to similar studies, the patients 

followed in the present study tend to use 

beta-blockers more often, and conversion 

enzyme inhibitors, antimineralocorticoids 

and calcium channel blockers less 

frequently [18]. 

Other comorbidities affect the control of 

high blood pressure as well, as confirmed 

by our study: according to another cross-

sectional study, chronic kidney disease 

raises the risk of uncontrolled HBP 2.67 

times [11]. Disorders in the depressive 

spectrum affect HBP control through an 

increased addressability of patients to 

healthcare services, together with a shorter 

time from treatment debut to controlled 

tension values [19]. On the other hand, 

depression factors in the therapeutic inertia 

encountered in uncontrolled HBP [20]. 

Neurocognitive disorders may, as well, 

lower treatment compliance and, thus, 

HBP control. All of the above disorders 

have been found in our study with a higher 

prevalence in the uncontrolled HBP group, 

compared with the control group, without a 

statistical significance. The results related 

to diabetes mellitus have differed in our 

study from the literature: according to 

another cross-sectional study, diabetes 

raises the risk of uncontrolled HBP 4.6 

times, among elderly with hypertension 

[21]. The prevalence of diabetes was 

similar in the controlled and uncontrolled 

HBP groups in the present study. 

Seniors represent a segment of the 

population with an increased risk of 

morbidity and mortality, and essential HBP 

is one of the most important cardiovascular 

risk factors. The compliance of the elderly 

and the adherence to treatment play a very 

important role in determining the 

prognosis and are often neglected in 

current medical practice. From the 

information received, this is the only study 

that evaluated the potential factors 

involved in blood pressure control in 

hypertensive elderly in Romania and one 

of the few of this type reported in the 

specialized publications [4]. Similar cross-

sectional studies have followed different 

behaviors that influence HBP control and 

therapeutic adherence, such as forgetting to 

administer medications or not bringing it 

along when leaving home [22]. Additio-

nally, studies focused on therapeutic 

adherence in hypertensive elderly have 

applied different methodologies, such as 

medication use estimated through 

automated pharmacy database captures 

[23], which may overestimate adherence 

through equating it to prescription filling. 

This study has several limitations: the 

relatively small sample size, as well as 

convenience sampling method (patients 

were not randomly selected from the 

general population, so there is a possibility 

that the sample may not be representative 

of the target population). Another aspect 

that could influence the generalization of 

the conclusions is that this is a unicentric 

study; the patients were selected from a 
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population that carries out regular health 

checks. 

 

CONCLUSIONS 

We can say that there is a positive relation 

of association and statistically significant 

relationship between the level of education 

and the management of essential HBP in 

the elderly. Moreover, the higher the stage 

of essential HBP is, the lower the 

management of this disease is. A large 

number of daily antihypertensive medica-

tions represent a factor that negatively 

impacts the control of essential HBP in the 

elderly. 

The utilization of a dosette box can help 

the patients to take their medication in the 

right way and this can improve the 

management and for the same reason, it is 

also important that the patient should have 

a good understanding of their disease and 

their treatment.  

The intake of alcohol, tobacco, and coffee 

represents a negative factor in the 

management of the essential HBP, but we 

cannot affirm that it is statistically 

significant from our study. 

The elderly with essential HBP, males that 

live alone have a lower control of the 

blood pressure values. The presence of 

chronic kidney disease, mild and moderate 

cognitive impairment and depression are 

additional negative factors in the 

management of essential HBP, but we 

cannot affirm that it is statistically 

significant from our study. 
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Annex 1. 

Patient questionnaire to assess the attitude towards personal health and the 

management of arterial hypertension 
 

Questionnaire no.________             Date_____________            Name Initials_________ 

Gender    ☐ Female                           ☐ Male                                                 Age_________ 

Origin     ☐ Rural                      ☐ Urban 

Studies    ☐Primary (4 years)   ☐Secondary (4-10 years)  ☐Higher/Vocational education (>10yrs) 

Living conditions                      ☐ with someone                ☐ alone 

 
Arterial Hypertension staging      ☐ I                     ☐ II                       ☐ III 

Level of risk                                 ☐ average          ☐ high                   ☐ very high 

Blood pressure at admission        Systolic BP _________                    Diastolic BP _________  

Daily number of antihypertensive medicine   _________ 

 
Total number of coexisting pathologies______ 

Diabetes Mellitus                                                 ☐ 

Chronic Kidney Disease, > stage 3                      ☐           Stage   ______ 

Neurocognitive disorders (mild and moderate)   ☐           MMSE ______ 

Depressive disorder                                             ☐            GDS    ______ 

 
Smoking                   ☐ never                 ☐   quit                  ☐ currently 

Alcohol                     ☐ occasionally     ☐ quit                     ☐ actual<1/sp               ☐ actual>1/sp 

Coffee                       ☐ never                ☐ occasionally       ☐ weekly or more often 

Dietary salt               ☐ normal              ☐ low-salt diet 

 
Usage of dosette box/pill organiser                                                        ☐ yes        ☐ no 

Understanding of the drug administration routine                              ☐ yes        ☐ no 

Correct administration of antihypertensive drugs                               ☐ yes        ☐ no 
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Abstract. The intrinsic capacity concept (IC) was introduced by WHO in 2015 to overcome traditional medical 

paradigms centered on the concept of disease and not on person’s functional status. From a life course 

perspective, the World Health Organization (WHO) Healthy Ageing model shows a decline of functional 

capacity at early ages. For this reason, the first step of the Integrated Care for Older People (ICOPE) Program 

focuses on “maintaining functioning and increasing IC reserves in the age group 45-70 years”. Present 

transversal study is pointing out some examples of vulnerability manifested at these ages, in four IC domains. 

The lot of 182 NIGG patients was divided in two groups: “45-70 years” and “71 years +”. The tests assessed: 

physical functioning (Stand on One Leg Test, Five-Repetition Sit-to-Stand Test, sensory, vitality (Brief Fatigue 

Inventory), and depression (GDS). Here are some percentage assessments of IC decline, in the “45-70 

years”group: 34.3% subjects have lower muscular force according to “the Five-Repetition Sit-to-Stand Test”, 

only 6% less than „the older"; 19.1% have balance difficulties according to “the Stand on One Leg Test”; both, 

hearing and visual problems appear in about 26% subjects. Regarding vitality, a high intensity for the “usual 

level of fatigue” has approximately the same weight, 26%, in both groups; also in the two groups; proportions 

for moderated/accentuated depression are close to 15%. Urinary incontinence, a “giant of geriatrics”, appears in 

17.1% „younger” patients. In conclusion, the ICOPE guideline can help early detection of IC declines for 

achieving secondary and tertiary prevention. 

Key words: healthy aging, intrinsic capacity, functional ability 

 

Rezumat. Conceptul de capacitate intrinsecă (CI) a fost introdus de OMS în 2015, dorindu-se depășirea 

paradigmelor medicale tradiționale, bazate pe conceptul de boală și nu pe starea de funcționalitate a persoanei. 

Din perspectiva cursului vieții, modelul Îmbătrânirii Sănătoase al Organizaţiei Mondiale a Sănătăţii (OMS) arată 

declinul capacității funcționale la vârste timpurii. Pentru acest motiv, primul pas al programului „ICOPE” se 

referă la „menținerea funcționalității și creșterea rezervelor CI în grupa de vârstă 45-70 ani”. Studiul transversal 

de faţă prezintă câteva exemple de vulnerabilitate manifestate la aceste vârste, în patru domenii de funcționalitate 

ale CI. Lotul de 182 de pacienți ai INGG a fost împărțit în două grupe: „45-70 ani” și „71 ani +”. Testele au 

evaluat: funcționalitatea fizică (Echilibrul stând într-un picior, Testul ridicării de cinci ori de pe scaun), 

senzorialitatea, vitalitatea (Scurt test privind oboseala/BFI) şi depresia (Scala depresiei geriatrice). Câteva 

evaluări procentuale ale declinului CI în grupul „45-70 ani” sunt: 34,3% subiecți au o forță musculară mai 

scăzută, conform ”Testului ridicării de cinci ori de pe scaun”, pondere cu numai 6% mai mică decât a „celor mai 

în vârstă”; 19,1% au probleme de echilibru după „Testul stând într-un picior”;  tulburările de auz și de vedere 

apar ambele, la 26% subiecți. În privința vitalității, intensitatea mare a „nivelului de obosealã zilnică” are 

aproximativ aceeași pondere, 26% în ambele grupe; tot în ambele grupe, proporțiile pentru depresia 

moderată/accentuată au valori de aproximativ 15%. „Gigant al geriatriei”, incontinența urinară apare la 17,1% 

subiecți „mai tineri”. În concluzie, Ghidul ICOPE poate ajuta diagnosticarea timpurie a declinului CI în scopul 

prevenției secundare și terțiare. 

Cuvinte cheie: îmbătrânire sănătoasă, capacitate intrinsecă, abilitate funcţională 

 

INTRODUCTION 

Active aging is defined as “the process of 

optimizing opportunities for health, 

participation and security in order to 

enhance quality of life as people age”. The 

key determinants of active aging are: 

economic, behavioral, personal, social, 

medical and social services and the 

physical environment [1].  

The concept of active longevity highlights 

the contribution and the merits of the 

elderly to the life of the community to 

which they belong. In 2012, the European 

Commission, observing the varied longe-

vity of the EU countries, has called for 

socio-economic and medical scientific 

research to establish the ways in which the 

active life span could be increased with 
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two years until 2020. In this context, 2012 

was proclaimed "The year of healthy aging 

and solidarity between generations [2].    

The WHO developed a new vision [3] for 

healthy ageing in its World Report on 

Ageing and Health from 2015. This last 

concept of healthy aging replaces the 

previous one of active aging [3]. It is 

defined as the process of promoting and 

maintaining the functional ability of the 

elderly person and not as a life without 

diseases. The functional ability encompas-

ses the people’s attributes related to health 

that allow them to be/to achieve what they 

wish, giving value to their abilities of 

positively acting in the society. This 

concept is defined as the composite of the 

extrinsic capacity (the characteristics of the 

physical and social environment in which 

the person lives), the intrinsic capacity (IC) 

and the interaction between them. The 

intrinsic capacity (IC) is composed of all 

physical and mental capacities of the 

person and represents the amount of 

resources one can use during his life [4, 5]. 

Further, a comparison between IC and 

frailty is presented [6]. 

(1) As definitions: frailty results from the 

progressive decline of the physiological 

systems which leads to vulnerability after 

exposure to various stressors and 

decreased functional reserve capacities; IC 

consists in combining the physical and 

mental capacities of the person. 

(2) As age of onset: the frailty is generally 

a geriatric condition; the intrinsic capacity 

is considered to start after the age 

corresponding to the median of the local 

life expectancy at birth. 

(3) Referring to the temporal dimension of 

the assessment, although both are dynamic 

entities, frailty is mainly used in cross-

sectional assessments; IC may be used in 

longitudinal approaches over time, 

highlighting the evolution of functional 

reserves. 

(4) After characteristics, apparently, frailty 

and IC may represent the two faces of the 

same coin: one is presenting the deficits 

and abnormalities accumulated with aging; 

the other is defined by the individual's 

functional reserves and residual capacities. 

In reality, IC should not be seen as the 

mere opposite of frailty, the two concepts 

might be complementary: in particular, 

frailty may represent a state of extreme 

vulnerability to stressors defined by a 

clinically relevant reduction of IC (or 

functional reserves). 

(5) Regarding the original purpose, 

generally: the monitoring of the frailty may 

discover the unmet clinical needs of the 

elderly; in the same time, the measurement 

of IC in frail individuals, specially, may 

provide additional information to build up 

the personalized care program centered on 

the person's values and priorities. 

(6) Linked to the possible interventions: on 

one hand, complex geriatric evaluations 

are necessary for the diagnosis of frailty 

and they should be optimally performed in 

an integrated care network; on the other 

hand, the concept of IC is closely related to 

the integration of care and social services. 

The diagnostics for both, frailty and IC are 

focused on promoting the development of 

person-centered care interventions. In 

other words, they detect one's impairments, 

needs and preferences, in order to improve 

the individual’s capabilities (regardless of 

age, diseases, socio- demographic 

characteristics, and specific clinical 

phenotypes). The intrinsic capacity was 

defined as the summing of the person’s 

physical and mental capacities. Aiming to 

establish a diagnosis methodology, WHO 

selected five theoretical areas of 

functionality assessing: cognition, loco-

motion, psychological, sensory and vitality 

and studied more literature reviews 

referring these domains. Such a study 

belonged to Stuck and colleagues (1999) 

[7], which strongly influenced later 

developments of geriatric medicine. It was 

a systematic review measuring the strength 

of links between different risk factors that 

could generate the transition to dependence 

in older persons, namely: mood, cognition, 

physical performance, energy expenditure 

and vision. Subsequent systematic reviews 
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have confirmed Stuck’s results, even when 

the analysis of literature was restricted to 

data coming from low-and-medium-

income countries [8]. 

Recently, more discussions have focused 

on the concept of vitality. It has been 

developed over time from one of the five 

domains, and defined as the energy 

metabolic capacity of the person, in other 

words, the biological reserve. From this the 

other four domains stem and act [6].  

The scheme presented below (Fig. 1) 

contains elements from a Visual Analogue 

Scale of Frailty [9]. It is illustrative for a 

kind of balance between vitality and frailty 

and for the idea that biological reserve 

(vitality) generates the other four 

functioning domains (cognition, mood, 

mobility, communication functions). 

 
 

 

FRAILTY       

 

 

 VITALITY 

Physiological ageing                                                                                                                                    Pathological 

ageing                                                                                                                                                        

ABSENCE of  FUNCTIONAL 

DECLINE 

IMINENT FUNCTIONAL 

DECLINE 

ESTABLISHED  FUNCTIONAL 

DECLINE 

 

CLINICAL  FUNCTIONAL  CLASIFICATION 

ROBUST ELDERLY RISK of   FRAILTY FRAIL ELDERLY 

 Low 

complex 

Highly 

complex 

Final stage of life 

 

DETERMINANTS of  ESTABLISHED FUNCTIONAL DECLINE 

COGNITION MOOD / BEHAVIOR MOBILITY COMUNICATION 

 

Fig. 1 Some elements from the “Visual Analogue Scale of Frailty (VAS-Frailty)” 
 

Further, the intrinsic capacity model is presented in two variants, focusing on the components 

of its functionality domains (Fig. 2A and Fig. 2B) 
 

 

Fig. 2A Domains of intrinsic capacity, with possible subdomains [8]  



Doina Roditis, Elena Lupeanu 

24 

 
 

Fig. 2B Domains of intrinsic capacity [10] 

 

A process for translating theory into 

practice is ongoing. WHO will provide the 

international validation of the operational 

definition of IC and the tools for 

measuring the five domains and 

objectifying one's functions for the use of 

the clinicians and researchers [6].  

The five domains influence each other, and 

they are all influenced by environmental 

factors. Given this interrelationship, the 

importance of promoting integrated care 

becomes clearer, giving up the exclusive 

focus on diseases [11]. 

In 2015 the WHO launched the Integrated 

Care for Older People (ICOPE) program. 

This model proposes a shift in clinical care 

towards a community-level approach in the 

management of intrinsic capacity decline, 

in order to prevent the dependence of the 

elderly. Through this program, the WHO 

wants to reduce the number of dependent 

elderly people by 15 million until 2025. 

ICOPE is reorienting medical and social 

services towards a more coordinated and 

focused care model for the elderly, taking 

into account a longitudinal approach to the 

course of life [11]. 

ICOPE aims to optimize the functional 

ability through six actions:  

(1) Improving motor function and 

vitality;   

(2) Maintaining sensory functionality 

(sight, hearing);  

(3) Prevention of cognitive impairment and 

promotion of psychological well-being; 

Management of geriatric syndromes such 

as 

(4)  urinary incontinence, 

(5)  falls 

(6) Supporting caregivers 

The ICOPE guidelines offer evidence-

based direction on:  

 Comprehensive assessment of 

health status in older persons;  

 Delivery of the integrated health 

care that will enable older persons 

to  

           >maintain their physical and mental 

capacities, and/or to  

           >slow or reverse any declines in 

these capacities 

 Interventions to support caregivers.  

Decreasing of the IC may begin in the 

middle age, before the onset of sarcopenia 

/ or frailty. 

That is why in the ICOPE strategy, the 

prevention starts early. The therapy 

approach of the functionality has 3 steps 

[12]: 

     a. Increasing IC reserves in early 

manifestations of aging (group 45-70 

years); 

     b. Preservation of cognitive functions at 

advanced ages (71 years +); 

     c. Restoration of cognitive functions as 

needed. 
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OBJECTIVES 

Our transversal study aims to highlight 

some examples of vulnerability manifested 

in the age group 45–70 years, in four of the 

five functional areas of IC.  

 

MATERIAL AND METHOD 

A group of 182 patients from INGG, 

consisting of 62 men and 120 women, aged 

between 45 and 88 years (mean age = 

68.49 years), is evaluated by: 

Tests linked to locomotion: 

        Muscular strength: The Five Times 

Sit to Stand Test [13] and the Hand Grip 

Test [14] 

        Balance test: Standing on one leg, 

open eyes, item of FICSIT-4 Scale [15]  

Psycho-sensory evaluation tests for:   

        Depression - Geriatric Depression 

Scale - Short Form (GDS) [16]  

        Fatigue - Brief Fatigue Inventory 

(BFI) [17, 18] 

        Hearing and Sight evaluation short 

tests [19]. 

Diagnosis data are obtained from the clinic. 

 

RESULTS 

Locomotion 

The balance function is present in both 

schemes of the IC model (Fig. 2A and Fig. 

2B). Therefore, the study evaluated the 

subjects’ locomotors function by a balance 

test: “standing on one foot" (item 7 of 

FICSIT-4). The data obtained (Fig. 3) 

show that half of the subjects in the 45-70 

age groups have a good balance, being able 

to stand for 10 seconds on one foot, 

compared to only 14.3% of those aged 71 

years +. One third of the subjects in both 

groups has an intermediate degree of 

impairment, and can stay on one leg for 5-

10 seconds. In the category of those with a 

more affected balance (stationary for 3 

seconds or less/or not at all) there are 19.1% 

"younger" subjects (compared to those 

group 71 years and over represented by 

54.6%). 

 

 
 

Fig. 3 Balance test, “Standing on one foot”, compared the two age groups  

 

Vitality 

In the above figures, the muscle strength is 

included in the locomotors functionality 

(Fig. 2A) and in the vitality category (Fig 

2B).  

In Fig. 2A, we see the vitality influenced 

by energy resulted from metabolism, 
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linked to hormonal and cardio-respiratory 

functions. Fig. 2B mentions some 

connections of the vitality: muscle strength 

(handgrip), abdominal circumference 

(short assessment of metabolic syndrome) 

and fatigue. 

Our study evaluated muscular force by 

“The five-repetition sit-to-stand test” (5R-

STS), and also by “Handgrip Strength”. 

Fig. 4 compares the data regarding the time 

needed by the subjects from the two age 

groups to perform five successive lifts. 

There are differences between percents of 

groups, but they are not very large: only 15% 

more "younger" subjects perform the test 

in less than 15 seconds, compared to the 

group 71 years+; and 34.3% of them 

exceed the normal execution time, with 

only 6 % less than „the older". 

 

 
 

Fig. 4 The five-repetition sit-to-stand test, assessment of muscular force 

 

The norms for strength distribution of 

handgrip by gender and age groups, [20] 

are illustrated in Fig. 5. It is seen that the 

maximum level of palmary compression 

for women is superposable with the 

minimum of compressive force for men, 

by age groups. 

 

 
 

Fig. 5 Grip Strength Ratings Norms after gender and age groups  
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In our study (Fig. 6), the analysis of 

handgrip measurements reveals a weight of 

57.7% subjects from the 45-70 years group 

with less force than the normal one, so 

strength deficit is higher by 5% 

comparative to the 71 years + group. As a 

result, we could say that there are more 

subjects in the 45-70 years age group with 

a lower vitality than in the group 71 years 

and over. The causes of this energy 

imbalance are suggested by the correlation 

analysis between some evaluations of 

vitality and subjects’ chronic pathology. 

 

 
 

Fig. 6 Differences of grip-strength on age groups, compared with norms [13] 

 

In the diagram from Fig. 2B, the lack of vitality is also related to abdominal circumference 

(AC). AC with values above normal limits can be found in both groups: 88% subjects in the 

45-70 age group and 93.2% among the “older group”. Abdominal obesity is the visible 

marker of the metabolic syndrome, a group of risk factors for cardio-vascular diseases and 

diabetes mellitus. In the Tab. I, we see significant correlations of AC with metabolic, 

hormonal and circulatory disorders. Scheme from Fig. 2B includes the fatigue (opposite of 

vitality). We evaluated it in our group by Brief Fatigue Inventory Scale (BFI). The proof of 

the link between vitality and AC is the significant correlation between abdominal obesity and 

commonly felt fatigue: r=0.184/ p=0.015. Tab. I contain significant correlations between AC 

and subjects’ chronic pathology, showing the importance of metabolic syndrome for vitality. 

In the group “45-70 years” we find the correlations of AC, in order of their intensity, with: 

cardiovascular diseases (hypertension) and endocrine-metabolic diseases (obesity, 

hyperuricemia, mixed dyslipidemia). In the group “71 years and over”, the ranking of the 

correlations in descending order is with: digestive and endocrine-metabolic diseases, obesity 

and diabetes. There is no correlation with cardiovascular diseases because in the “older” 

group there are more cases of heart disease than in the “younger” group (90.7%, compared to 

84% respectively). 
Tab. I Correlations between abdominal obesity (AC) and chronic pathology  

 

 Total 45-70 years 71 years and over 

Abdominal circumference correlated with: r= p= r= p= r= p= 

Digestive disease     -0.379 0.001 

Blood pressure 0.281 0.000 0.464 0.000   

Obesity 0.420 0.000 0.460 0.000 0.366 0.002 

Ulcerative disease of digestive tract      -0.339 0.004 

Endocrine-metabolic diseases 0.307 0.000 0.328 0.001 0.285 0.016 

Mixed dyslipidemia 0.166 0.030 0.230 0.022   

Diabetes mellitus 0.258 0.001 0.226 0.024 0.296 0.012 

Stroke sequelae -0.184 0.016     
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Next, we analyze the level of fatigue in 

correlation with chronic pathology (Tab. 

IIA and Tab. IIB). We find that only in the 

group 45-70 years (Tab. IIA) significant 

correlations appear in the first place 

between the usual fatigue and 

dysmetabolic diseases: mixed dyslipidemia 

(r=0.245 /p=0.012) and hypercholeste-

rolemia (r=0.226 /p=0.021). Energy is 

released after the metabolism of nutrients 

consumed. Tab. IIA places digestive 

disorders (their number), ulcerative disease 

on the second place, and Tab. IIB on the 

1st place. The third place belongs in Tab. 

IIA to the correlations with the cardio-

circulatory function: vertebrobasilar 

circulatory disorders, dizziness; in the Tab. 

IIB, on the second place, more circulatory 

diseases appear (neuralgia, polyneuropathy, 

anemia, stroke sequelae). Last but not least, 

the connection with kidney diseases occurs 

at the oldest age (r=0.274 /p=0.017). 

The fatigue assessment using Brief Fatigue 

Inventory (BFI) is shown in Fig. 7. An 

interesting fact: both the level of fatigue 

and its degree of interference with global 

functionality are higher in the case of 45-

70 years age group subjects. The exception 

is the level of usually fatigue, which 

appeared in equal percentages (26.5%). 
 

Tab. IIA Age group 45 -70 years - Correlations between chronic pathology and usual level of fatigue 

 

 Daily usual level 

of fatigue 

Σ BFI items 

 

correlations with: r= p= r= /p= 

Mixed dyslipidemia 0.245 0.012  

Hypercolesterolemia 0.226 0.021  

Digestive diseases (nr)   0.237/ 0.015  

Vertebrobasilar circulatory disorders, vertigo 0.208 0.035  

 

Tab. IIB Age group 71 years and over -Correlations between chronic pathology and fatigue over time 

 

 Intensity of fatigue 

from the last week 

Intensity of daily 

usual fatigue 

Σ itemi BFI 

correlations with: r=.../ p=... r=.../ p=... r=.../ p=... 

Ulcerative disease of digestive tract 0.331/ 0.004 0.399/ 0.000  

Digestive diseases (nr) 0.282/ 0.014   

chronic liver disease   0.234/ 0.045 

Neuralgia 0.232/ 0.045 0.280/ 0.015  

Polyneuropathy  0.230/ 0.047  

Anemia 0.215/ 0.063 0.265/ 0.021 0.255/ 0.029 

Stroke sequelae, cerebral arteriosclerosis  0.255/ 0.029  

Kidney diseases (nr)  0.274/ 0.017 0.237/ 0.041 0.228/ 0.050 

 

Elements of BFI assessment, compared between the two age groups 
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Fig. 7 Comparisons between the 2 age groups regarding 

           (1) the level of fatigue [last week, last 24 hours and daily / regular] and 

           (2) the degree of interference of fatigue with global functionality (physical, mental and social) 

 

Psychological domain  

In the elderly, depressive symptoms may 

have a strong relationship with the 

functional status of the individual. So, the 

psychological assessment may support 

strategies for the early identification of 

individuals at risk of negative outcomes [6]. 

The distribution by age groups of negative 

mood, the depression, is represented in Fig. 

8. We find that in the 45-70 age groups 

there are as many subjects with 

moderate/severe depression as in the 

"elderly" group (namely 15%).  

Correlated with this perception we find a 

rather higher proportion (18.8%) for 

dissatisfaction with own life” (GDS item 1) 

among those aged 45-70 years compared to 

the older ones (difference is 10.5%). 

   Fig. 8 The depression (GDS) distribution on age groups 
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The psychological field (see Fig 2A and 

Fig. 2B) in addition to mood also includes 

the emotional vitality. In our lot, self-

evaluation as “full of energy” (item 13 of 

the GDS) appears at 78.2% subjects from 

“the younger” and at 61.8% from the 71 

years + group (16% less subjects compared 

the first group). 

Interestingly, a fact from the literature: 

secondary analyses conducted in the 

Women’s Health and Aging Study showed 

that emotional vitality could be preserved 

in the presence of severe disability. This 

implies that the capacity of the individual 

to maintain and develop relationships may 

serve for differentiating health profiles and 

adequately contribute to a more compre-

hensive measure of intrinsic capacity [6]. 

IC is considered as focusing on the 

residual biological reserves of the 

organism (rather than on its deficits). In 

this context, it may be seen as sharing 

some commonalities with the resilience. 

Resilience extends well beyond the 

subject’s biological status and spreads over 

its social network, cultural background, 

economical capacities, and living 

environment [7]. 

 

Sensory impairments 

The last analyzed domain of IC is that of 

sensory. Fig. 9 shows comparatively the 

much lower share of those without hearing 

problems in the group 71years + (44.2%) 

compared to their younger homologous 

(73.3%). Particularly important is the 

presence of double sensory impairment: in 

the group of those under 71 years it is 10.5% 

-almost 4 times lower than in the group 71 

years and over. 

 

 

 
Fig. 9 Different levels of hearing impairment compared in the two age groups 

 

Regarding visual disorders, in the group of 

“the older” there is a percent of only 36.4 

subjects without any impairment (Fig. 

10B), representing a half compared to that 

of the counterparts in the group "45-70 

years" A quarter of “younger subjects” 

shows visual impairment of various 

degrees; 10.5% of them also have hearing 

impairment (Fig. 10A). In “the older” 

group, a proportion of 24.7% subjects have 

only visual impairment and 37.7%, visual 

impairments doubled by hearing. 

Double sensory impairment is a major 

disadvantage, which can lead to an 

increased difficulty in the relation with 

physical and social environment.  
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                      Fig. 10A: 45-70 years                                                         Fig. 10B: 71 yrs + 
Fig. 10 Different levels of visual impairment compared in the two age groups 

 

CONCLUSIONS 

Since IC includes the physical and mental 

functional abilities of the person, the paper 

analyzed dysfunctions in these areas: 

motor function, sensory, physical vitality 

and psychological functionality, related to 

mental state and emotional vitality. The 

used tests assess mobility, balance, sensory 

impairment, fatigue (BFI), and geriatric 

depression. In order to emphasize the 

importance of the prevention strategy 

developed by the ICOPE program, the 

study reveals the presence of 

vulnerabilities in the 45-70 years age group 

in the mentioned functional areas. 

Physical, psychological and sensory 

impairments in the functionality of 

“younger” group sometimes have weights 

equal to those found in the “71 years and 

over” group.  

Thus, we mention the existence of 20% 

"younger" subjects who perform 

unsatisfactorily the balance test and 30% 

subjects in both groups with a lower 

balance capacity (they can stand on one leg 

only 5-10 seconds). 

Regarding muscle strength (handgrip), 

57.7% of the subjects in the 45-70 age 

group have a compressive strength below 

the norms for age limits, compared to only 

53% of those over 70 years. Also in terms 

of physical vitality, we remind that the 

percentages of daily, ordinary fatigue are 

equal for the two age segments, namely 

26.6%. But the share of fatigue felt in the 

last week is higher in the 45-70 age group 

(43.3%) than in the older group (27.1%); a 

significant difference of 16.2%. 

The interference of fatigue with physical, 

mental and social functionality is greater in 

the case of “younger” people: two times 

higher for the ability to walk, three times 

higher in terms of mood and almost three 

times in terms of social relationships. 

Additionally, it is important to take into 

account that the share of moderate plus 

severe depression is almost the same in the 

2 age groups (approximately 15%). 

Speaking about sensory troubles in the 45-

70 years group, there is a share of 8% 

(medium + accentuated) hearing disorders 

and 6% of medium + accentuated visual 

disorders. The double impairment (hearing 

plus visual one) reaches a high percentage 

of 10.5% representing an important aspect 

for elderly communication and adaptation. 

ICOPE also monitors the management of 

geriatric syndromes such as urinary 
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incontinence. Our data show a relatively 

high share (17.1%) in the 45-70 years age 

group. 

Considering these dysfunctions that 

appeared earlier in the present study, the 

usefulness of the WHO approach through 

the ICOPE program is confirmed. It is the 

functional capacity optimization, by 

maintaining higher levels of physiological 

reserves. In other words, it is necessary to 

diagnose frailty earlier in order to achieve 

secondary and tertiary prevention. 
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Abstract. The prevalence of obesity in older people is high, being one of the major risk factor of age-related 

diseases. Prior researches point out that atherogenic index (AI) could be used as an indicator for metabolic 

disturbances. Therefore, we aimed to determine if AI could be a good predictor in risk assessment in obese older 

patients. Observational cross-sectional study comprised 358 patients over 65 years old: 224 obese patients and 

134 normal weight patients as control group. AI values are significantly higher (0.44±0.29 vs. 0.21±0.30; 

p<0.001) in obese compared to normal weight patients. In obese patients, 76.33% are at high risk and normal 

weight patients 42.53% are at high risk (hence atherogenic risk increases 1.79 times). The prevalence of 

dyslipidemia at obese patients rises from 31.94% in low risk AI to 75% in those at high risk. Multivariate 

regression analysis showed that patients with high AI had 4.35-fold risk for obesity [OR 4.35, 95% CI: 2.74-6.90, 

p<0.0001]. From the point of view of gender, obese women have significantly lower AI values than men 

(p<0.001). So even at menopause, with an estrogenic decline, women have a lower atherogenic risk.  In 

conclusion, AI is associated with lipid changes; high risk AI leads to an increase in the prevalence of obesity, 

therefore AI could be a helpful marker in risk assessment of obese patients. 

Key words: obesity, atherogenic index, risk assessment, older patients 

 

Rezumat. Prevalenţa obezităţii la vârstnici este crescută, fiind unul dintre factorii de risc majori în bolile 

asociate vârstei a treia. Cercetări recente au arătat că indicele aterogenic (AI) ar putea fi folosit ca indicator în 

tulburările metabolice. Prin urmare, ne-am propus să determinăm dacă AI ar putea fi un predictor bun în 

evaluarea riscului la pacienţii vârstnici obezi. Studiul observaţional cross-sectional a cuprins 358 pacienţi de 

peste 65 ani: 224 pacienţi obezi şi 134 pacienţi normoponderali-grupul control.Valorile AI sunt semnificativ mai 

mari (0,440,29 vs. 0,210,30; p <0,001) la obezi faţă de normoponderali. 76,33% dintre pacienţii obezi au risc 

aterogenic ridicat iar normoponderalii 42,53% au risc ridicat (deci riscul aterogenic creşte de 1,79 ori). 

Prevalenţa dislipidemiei la obezi creşte de la 31,94% la cei cu risc scăzut AI, la 75% la cei cu risc crescut. 

Analiza de regresie multivariată a arătat ca pacienţii cu un AI ridicat, vor avea de 4,35 ori mai mare risc de 

obezitate [OR 4,35; 95% CI: 2,74-6,90; p<0,0001]. Din punct de vedere al influenţei sexului, femeile obeze au 

valori AI semnificativ mai mici decât bărbaţii (p<0,001). Deci chiar şi la menopauză, cu un declin estrogenic, 

femeile au risc aterogenic mai scăzut. În concluzie, AI este asociat cu modificările lipidice; AI cu risc ridicat 

conduce la o creştere a prevalenţei obezităţii, prin urmare AI ar putea fi un marker util în evaluarea riscului la 

pacienţii obezi. 

Cuvinte cheie: obezitate, indice aterogenic, evaluarea riscului, pacienţi vârstnici 

 

INTRODUCTION 

Changes in lipid profile induce metabolic 

disturbance, dyslipidemia and endothelium 

dysfunction, leading to high prevalence of 

obesity, hypertension and other 

cardiovascular diseases [1, 2, 3]. 

Obesity can be due to: increased fat 

synthesis, medication, increased energy 

intake and decreased physical activity. 

Alteration in endocrine function, changes 

in emotional status and impact of 

behavioural factors, could lead to high 

energy intake and therefore to obesity [3, 4, 

5]. Moreover, in senescent patients, 

physiological and behavioural factors are 

implicated in ageing and age-related 

changes in metabolism, which can lead to 

obesity. Therefore, in older people, obesity 

can trigger a lot of consequences: 

cardiovascular diseases, metabolic 

syndrome, diabetes [2, 3]. 

For decades, the link between lipoprotein 

levels and cardiovascular diseases, 

respectively atherogenic risk has been 

studied. It was demonstrated that, in 

addition to cardiovascular diseases, 

atherogenic index (AI) is a good indicator 

for dyslipidemia, diabetes, metabolic 

syndrome. AI reflects atherogenic potential 

of full lipoprotein fractions spectrum and 

has been described as a biomarker of 

plasma atherogenicity [6, 7]; good 
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predictor, very valuable and useful for 

assessing atherogenic risk. Sharaye KO [8] 

confirmed the statistical reliability of AI as 

a tool in the assessment of cardiovascular 

risk factors among non-obese adults. 

Therefore, the aim of the study was to 

determine if AI could be a good predictor 

in risk assessment in obese older patients. 

 

MATERIALS AND METHODS 

Subjects 

Observational cross-sectional study was 

conducted among 358 patients, over 65 

years old, hospitalized in „Ana Aslan” 

National Institute of Gerontology and 

Geriatrics. Of these, 224 were obese and 

134 normal weight patients (control group). 

The subjects’ selection for the study was 

made respecting the exclusion and 

inclusion criteria that were initially set.  

Exclusion Criteria: Patients with co-

morbid conditions which may affect the 

values of the laboratory parameters of the 

study: like hormone-related disorders, 

stroke, acute and chronic inflammatory 

state, neoplasia, and liver dysfunction. 

Written informed consent was obtained 

from all the study participants prior to their 

enrollment.  

All the patients received physical 

examination, laboratory tests and 

comprehensive psychological evaluations. 

We retrieved demographic information 

(age, sex, ethnicity and smoking) and 

clinical information (height, weight, body 

mass index, blood pressure, glucose serum 

levels and a lipid panel serum).  

Body mass index (BMI) was calculated as 

weight (kg) divided by square of height 

(m
2
). Obesity was defined as 

BMI≥30Kg/m
2
 and the patients were 

classified as: 

 normal weight (18.5-24.9 Kg/m
2
) 

 overweight (25-29.9 Kg/m
2
) and  

 obese (>30 Kg/m
2
) 

o obesity class I (30-34.9 Kg/m
2
)  

o obesity class II (35-39.9 Kg/m
2
)  

o morbid obesity-class III (>40 

Kg/m
2
)  

Blood samples were taken from all 

participants after 12-14 hours fasting, by 

venopuncture into vacutainers without 

anticoagulant. Lipid serum profile was 

assayed using commercial laboratory kits 

on automated analyzer Konelab 301 SC.  

Atherogenic index (AI) was calculated as 

log (triglycerides /HDL-cholesterol) and 

values are associated with:  

 low risk -0.3 ÷ 0.1  

 medium risk 0.1 ÷ 0.24 

 high risk above 0.24 

Statistical analysis 

Data were collected and statistically 

analyzed through SPSS version 18.0. 

Graphs and tables are generated with 

Microsoft Word and Excel program. For 

quantitative values, results were expressed 

as means ± S.D. The general 

characteristics of patients were compared 

using Student’s “t” test for continuous 

variables. Pearson test was used to 

compare categorical variables. The 

prevalence of obesity according to AI risk 

categories was calculated by logistic 

regression model. The odds ratios (OR) 

and their 95% confidence intervals (CI) 

were estimated by multivariable logistic 

regression analyses. In all calculations, 

p<0.05 was considered as statistically 

significant level. 

 

RESULTS  

Lipid metabolism disruptions lead to 

changes in atherogenic status consequently 

to high risk AI [3, 4, 7]. 

From a total of 358 older patients studied, 

we obtained the follow distribution:  

 at obese patients: 16.07% male and 

83.92% female; 

 at normal weight patients: 22.38% 

male and 77.61% female. 

and within obese patients, obesity class 

distribution is: 

 obesity class I -74.10% 

 obesity class II -16.51% 

 morbid obesity-class III -9.37% 

 

As seen in Tab. I, there was a significant 

increase in AI with increasing BMI 
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(p<0.001). Pearson correlation analyses 

showed that at normal weight patients, AI 

was positively but insignificantly 

correlated with BMI (r=0.159; p=0.064). 

 
 

Tab. I Baseline characteristics of the studied patients 

 

 Obese patients (n=224) Normal weight patients (n=134) 

Age (years) 66.056.35 68.848.47 

Body mass index  (kg/m2) 34.093.80* 22.941.92 

Atherogenic index  0.440.29* 0.210.30 

Results are presented as means±S.D.; p*<0.001 vs. C 

If in normal weight patients group (Fig. 1) 42.53% have high risk AI, in the obese one (Fig. 2) 

this increase to 76.33%. 

     
     Fig. 1 High/low risk AI at normal weight patients                 Fig. 2 High/low risk AI at obese patients                         

 

The study also reported that at obese patients group, high risk AI raise from 74.85% class I to 

80.95% at class III obesity (Fig. 3). 

 

 
Fig. 3 High risk AI distribution at obesity classes 
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The prevalence of dyslipidemia is shown 

in Tab. II. Compared to control group, high 

risk atherogenic index is increased in obese 

patients (75% vs. 25%). Therefore, the 

prevalence of dyslipidemia at obese 

patients increased from 31.94% in the low 

risk AI group to 75% in the high risk AI 

group. So, dyslipidemia in obese patients 

could be an indicator of their susceptibility 

to cardiovascular diseases. 
 

Tab. II Prevalence of dyslipidemia among obese patients vs. normal weight patients 

 

Parameters Obese patients (%) Normal weight patients (%) Total 

Atherogenic index  

-0.3-0.1 (low risk) 

0.11-0.24 (medium risk) 

>0.24 (high risk) 

 

23 (31.94) 

30 (51.72) 

171 (75) 

 

49 (68.05) 

28 (48.27) 

57 (25) 

 

(72) 

(58) 

(228) 

 

Multivariate logistic regression analysis 

showed that, compared to low risk, patients 

with high AI had 4.35-fold risk for obesity; 

the 95% confidence interval of the odds 

ratios [OR 4.35, 95% CI: 2.74-6.90; 

p<0.0001]. AI test has 76.34% sensibility, 

specificity 57.46%, prevalence of disease 

62.57% and Relative Risk estimate 

R.R=1.84. 

Regarding gender impact upon atherogenic 

risk (Tab. III), we found at obese women 

significantly low AI value then obese men 

(p<0.001).

 
Tab. III Comparison of main characteristics between obese men and obese women 

 

 Obese men (n=36) Obese women (n=188) 

Age (years) 676.47 65.876.33 

Body mass index  (kg/m2) 33.142.44* 34.283.99 

Atherogenic index  0.580.28** 0.410.29 

Results are presented as means±S.D.; p*<0.01 vs. C; p**<0.001 vs. C 

DISCUSSIONS 

Abnormalities of blood lipids are related 

mainly to different dietary habits of people, 

lifestyle and heredity along with the other 

factors. Obese people seem to have an 

adverse pattern of plasma lipoproteins, 

manifested by low concentration of HDL 

and increased LDL-cholesterol (LDL) 

concentration. This could be due to 

increase in adipocyte mass and accom-

panying decrease in insulin sensitivity 

associated with obesity has multiple effects 

on lipid metabolism [1, 2, 8]. 

According to Flier JS [1], the 

abnormalities of blood lipids are related 

mainly to different dietary habits of people, 

lifestyle and heredity along with the other 

factors. More free fatty acids are delivered 

from the expanded adipose tissue to the 

liver where they are re-esterified in 

hepatocytes to form triglycerides, which 

are packaged into VLDL-cholesterol for 

secretion into the circulation. High dietary 

intake of simple carbohydrates also drives 

hepatic production of VLDL-cholesterol, 

leading to increase in VLDL-cholesterol 

and/or LDL [1]. In some obese individuals 

plasma HDL tends to be low in obesity [1, 

7].  

The positive correlations observed between 

the lipids/ratio lipids and BMI were in 

corroboration with other studies [9 -12] 

and reaffirmed the role of lipids in the 

pathophysiology of overweight and obesity 

as well as increasing accumulation of 

lipids with aging.  

Hilal Y [13] reported in his study that low 

HDL, high LDL and high triglycerides 

(TG) level are positively associated with 

an increase in BMI. Same, Kopelman P 

[14] reported alteration in lipid profile 

associated with obesity, elevated LDL 
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concentrations as well as high concen-

trations of TG which rises the coronary 

heart disease risk. 

In his study, Torng PL [15] determined 

that obesity can be strongly associated with 

elevated levels of lipids and significant 

association between BMI and HDL, TG 

and LDL which was similar observed in 

our study. Studies even revealed the 

adverse effect of abnormal blood lipid and 

lipoprotein levels in the pathogenesis and 

progression of atherosclerosis and 

cardiovascular diseases, in obese patients. 

According to the results of the present 

study, in our previous research that we 

made, comparing obese patients with 

control, we also noticed a significant 

increased in AI (p<0.005) and find that 

between obesity class, AI shown a slight 

increase but insignificant [16]. 

Implication of sex hormones in lipid 

metabolism leads to this difference 

between men and women. There is a 

complex and still debated relationship 

between incidence and prevalence of 

cardiovascular diseases and aging, 

menopause, loss of estrogens; which is 

cause and which is consequence [17]. Till 

now, cross-sectional and longitudinal 

studies cannot clarify the distinction 

between lipid changes (i.e. atherogenic risk) 

due to mechanism of aging or to 

menopause pattern model or to both. But 

even with a decrease in estrogens levels, 

elderly women have a lower atherogenic 

risk than elderly men. Previous authors 

have reported: Ezeukwu AO and 

Agwubike EO [18] found that sedentary 

young males are associated with high 

atherogenic risk; Kanthe PS et al. [7] found 

that adult women significant increase in AI 

with BMI; Wu TT et al. [19] found that AI 

is useful risk factor in postmenopausal 

women; Nwagha U et al. [20] found a 

significant increases (p<0.0001) of AI in 

postmenopausal women in Nigeria and 

also they concluded that AI can 

significantly add value when assessing the 

risk of developing atherosclerosis.  

Our results is consistent with other 

researchers [19-21] who also found that in 

women, menopause is associated with a 

more atherogenic risk but with less effect 

than men.  In elderly women, decreased 

levels of estrogens determine low anti-

atherogenic effect, thus resulting changes 

in lipid profiles. But, even at menopause, 

women have a less atherogenic risk than 

men.  

Some limitations should be considered. 

The paper work is a cross-sectional 

analysis of obesity and atherogenic status, 

so we cannot set a causal relationship. We 

study only senescent patients and we used 

only BMI to measure obesity. Differences 

in diet, lifestyle and demographic 

characteristics could affect AI values. 

Medications used, especially lipid-

lowering drugs, could also interfere. 

Longitudinal studies are needed to confirm 

whether AI maintains his prognostic 

capacity in long term. 

 

CONCLUSIONS 

 Obesity alters lipid profile, 

therefore also the atherogenic risk 

measured by AI. 

 AI might be a strong marker in risk 

assessment in obese older patients.  

 At obese patients and even 

overweight patients, it is 

recommended a decreased 

atherogenic risk by modification of 

diet, exercise, lifestyle, stress and 

other modifiable risk factors.  
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Abstract. Fragility is an important concept of geriatric medicine and studying its etiology has become a 

fundamental aspiration of many researchers in the field of aging. Fried's model defining fragile persons has been 

praised for reproducibility and clinical consistency and was validated despite the negative results from large 

population studies. The index based on the physical parameters evaluates only one of the aspects of frailty, while 

frailty is probably a complex, multidimensional concept. Therefore, new strategies are needed to identify and 

evaluate frailty in the elderly. The use of biomarkers as new methods for diagnosing of frailty may provide 

greater accuracy in detection of fragile subjects in the early stages. The aim of the study was to make a synthesis 

of the role of biomarkers in identifying people at high risk of frailty, based on the results of scientific research 

from the PubMed and Cochrane databases. Conclusion: It is considered that biomarkers may be useful for the 

management of fragile patients only in combination with several biomarkers or with a clinical marker. 

Key words: frailty, biomarkers, elderly 

 

Rezumat. Fragilitatea este un concept important în medicina geriatrică și studierea etiologiei sale a devenit o 

aspirație fundamentală a multor cercetători în domeniul îmbătrânirii. Modelul lui Fried de definire a persoanelor 

fragile a fost lăudat pentru reproductibilitate și coerența clinică și a fost validat în pofida rezultatelor negative din 

studiile populaționale mari. Acest indice bazat pe parametrii fizici, evaluează doar unul din aspectele fragilității, 

în timp ce fragilitatea este, probabil, un concept complex, multidimensional. Prin urmare, sunt necesare noi 

strategii de identificare și evaluare a fragilității la vârstnici. Folosirea biomarkerilor ca metode noi pentru 

diagnosticarea fragilității ar putea asigura o mai mare precizie în detecția subiecților fragili în stadii timpurii. 

Scopul studiului a fost de a face o sinteză a rolului biomarkerilor în identificarea persoanelor cu risc crescut de 

fragilitate, pe baza rezultatelor cercetărilor ştiinţifice din bazele de date PubMed și Cochrane. Concluzie: se 

consideră că biomarkerii pot fi utili pentru managementul pacienţilor fragili doar în combinație a mai multor 

biomarkeri sau cu un marker clinic. 

Cuvinte cheie: fragilitate, biomarkeri, vârstnic 

 

INTRODUCTION 

The frailty in the aged is a complex 

syndrome characterized by vulnerability to 

stressors and decreased physiological 

reserve, which affects multiple organs and 

lead to diminished ability to perform 

regular daily activities, resulting in a 

progressive physiological decline at 

different systems and organs. This 

syndrome is associated with increased risk 

of falls and fractures, decreased quality of 

life, institutionalization, hospitalization, all 

of which contribute to increased mortality 

[1]. Globally, frailty can affect anyone at 

all stages of life, with a prevalence rate 

from 4% to 59.1% in accordance with 

different demographics or socio-economic 

conditions. However, the main affected 

age range is the elderly (65 and over) [2].  

The systematic review conducted in 2012 

by the Dutch researcher Collard RM et al. 

[3] regarding the prevalence of frailty, 

showed that 10.7% of adults over 65 are 

more fragile, this percentage increases to 

15.7% and respectively 26.1%, for persons 

in the age groups 80-84 and above 85. 

Another randomized study conducted in 

2017 by Italian researcher Liotta G et al. [4] 

on prevalence of frailty and its 

determinants, which used the geriatric 

evaluation questionnaire in the general 

population revealed that 14% of frail and 
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7.6% of those very fragile people are 

adults over the age of 65 years. The 

prevalence of frailty varies over time, 

depending on the changes in the socio-

economic and physical conditions of the 

people.  

Therefore, the syndrome is commonly 

known as a relative condition, without a 

well-defined threshold [5]. Many factors in 

different fields, such as physical, social, 

psychological, sensory and cognitive states, 

can cause frailty syndrome [6].     

 

FRAILTY ASSESSMENT TOOLS 

Although the theoretical underpinnings of 

frailty syndrome are well-established in the 

literature, its translation into practice, 

especially in daily clinical life, remains 

controversial [7]. For this reason, many 

tools have been developed over the years 

to identify measure and evaluate frailty. At 

this time, there is a multitude of tools, with 

extreme internal variability in the score, 

instructions and areas evaluated [8]. From 

the wide range of tools used for frailty 

assessment, the frailty phenotype proposed 

by Fried LP et al. in 2001 [9] and the 

frailty index studied and validated by 

Canadian researchers Rockwood K and 

Mitnitski A [10] are probably the best 

known. Some studies in the field also 

report some limits on use of these indices 

in the practice of medical practitioners, 

although these two methods are the most 

used in frailty assessment. 

Canadian researcher Howlett SE and 

Rockwood ME [11] in their work on 

evaluation of standard instrumental and 

laboratory tests to identify elderly people 

at increased risk of death, showed that the 

frailty phenotype does not allow 

differentiation of the degree of frailty 

severity only the relationship between the 

pathologies present in an individual and 

the total number of them evaluated. It is 

worth mentioning that these findings were 

also estimated by the German scientist Ritt 

M et al. [12] who found that although the 

frailty phenotype has proved to be a very 

strong predictor in identifying elderly 

people with an increased risk of mortality, 

but applying this evaluation index of 

multiple pathologies present in patients 

requires a longer period.  

All the above imply the need to implement 

more complex frailty assessment tools. 

Thus, it was proposed to use biomarkers as 

new methods for diagnosing frailty as they 

could provide greater accuracy in detecting 

fragile subjects. Currently, there are no 

standardized tests, biomarkers or 

parameters that can be used to diagnose the 

frailty of patients, why the identification of 

frailty biomarkers is a major objective for 

future studies in the field. 

The aim of the study was to make a 

synthesis of the role of biomarkers in 

identifying people at high risk for frailty. 

In order to achieve that, the results of 

studies were evaluated regarding the 

biomarkers used in the evaluation of the 

frailty of the PubMed and Cochrane 

databases. The information was 

systematized, highlighting the main 

aspects of the contemporary vision on 

biomarkers in the frailty syndrome 

management. 

 

NEW STRATEGIES. 

USE OF BIOMARKERS 

Several biomarkers are currently used for 

the diagnosis, prognosis and stratification 

of frailty syndrome. The predictive value 

of these biomarkers in frailty syndrome has 

not yet been systematically examined. 

Experts note that use of a single biomarker 

is not sufficient for the assessment of 

frailty, suggesting that a combination of 

biomarkers or an association between 

biomarkers and clinical indices of frailty is 

necessary [13]. 

According to Al Saedi et al. [14] the 

possible usable biomarkers of frailty are: 
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Figure 1. Current and upcoming biomarkers for frailty 

Abbreviations: COP, circulating osteoprogenitor; DHEA, dehydroepiandrosterone; PTH, parathyroid hormone; 

IGFI, insulin-like growth factor I; HbAIc, glycated hemoglobin; CRP, C-reactive protein; IL6, interleukin 6; 

TNFα, tumor necrosis factor alpha. 

 

Regarding the prognostic value of 

biomarkers in frailty, the 2015 study by 

Canadian scientist Mitnitski A et al. [15] 

who examined a laboratory frailty index 

based on 40 biomarkers showed that using 

frailty index and Fried's frailty phenotype 

in common with biomarkers they have a 

higher mortality prognosis compared to 

using only physical indices. These findings 

were previously estimated in the 

aforementioned study of Canadian 

researchers Howlett SE and Rockwood 

ME [11] where the evaluation of 21 

biomarkers in combination with the 

measurement of systolic and diastolic 

blood pressure in the elderly showed that 

an index of frailty based on the laboratory 

data can identify the elderly persons with 

an increased risk of death. 

Biomarkers that play a specific role in the 

context of frailty syndrome are considered 

to be related to anemia, vitamin deficiency 

but also inflammatory markers. 

About one third of elderly people with 

anemia have iron deficiency, another third 

represent people with kidney failure or 

chronic inflammation as a cause of anemia. 

The term anemia of unknown etiology is 

used in the specialized literature and is 

used when investigations cannot suggest 

the cause of anemia.  

InCHIANTI study, carried out by a group 

of American researchers who studied 

anemia in the elderly, showed that the 

hemoglobin level is closely correlated with 

the low physical performance and low 

muscle strength characteristic of the 

elderly [16]. In another recent study 

published by Gowanlock Z et al. [17] it 
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was demonstrated that low erythropoietin 

levels in the elderly play a key role in the 

pathogenesis of anemia of unknown 

etiology. 

Another laboratory indicator of fragility is 

vitamin deficiency (vitamin B, vitamin D.) 

The association between vitamin D 

deficiency and osteo-articular pathology is 

well-known, but in recent years, evidence 

has emerged regarding its role and 

metabolism of a wide variety of cells [13]. 

Proximal muscle weakness, reduced 

muscle strength and increased rate of falls 

are attributed to vitamin D deficiency. 

Falls are a major problem for people over 

the age of 65 years, leading to significant 

morbidity, increased mortality, and 

substantial resource consumption. Meta-

analysis of American researcher Murad 

MH et al. [18] which included 26 

observational studies, selected based on 

empirical evidence, clinical reasons that 

reported that Vitamin D combined with 

calcium reduces the risk of falls in the 

elderly. These data were further found by 

the Spanish scientist Scheel F et al. [19] 

who published the results of his study on 

the importance of vitamin D in preventing 

falls in 2016, showing that the use of 

vitamin D does not change the risk of falls 

in the elderly. As such, the role of vitamin 

D in frailty syndrome is not fully 

elucidated, and large randomized studies 

are needed. 

The link between inflammation and frailty 

is a topic of interest due to the multiple 

pathogenic effects associated with it. Thus, 

in the last few years, the central role of 

chronic inflammation in the pathogenesis 

of frailty has been highlighted [20]. 

Among inflammatory markers accompany 

the aging process and age related 

pathology, pro-inflammatory cytokines: 

interleukin-6 (IL-6), tumor necrosis factor 

alpha (TNF- alpha) and its soluble 

receptors sTNF-receptorI (sTNF-RI), 

sTNF-receptorII (sTNF-RII) but also acute 

phase proteins: C-reactive protein (CRP), 

fibrinogen, neutrophils, red blood cell 

sedimentation rate (VSH) seem to play a 

particular role in frailty assessment [21].  

Study of the English researcher Hubbard 

RE et al. [22], published in 2009, which 

included a number of 110 patients with 

fragility, provided additional data 

regarding the connection between chronic 

inflammation and frailty in the elderly. The 

research results showed a significant 

directly proportional correlation of the FI 

with CRP, IL-6 and TNF- and inversely 

proportional to albumin.  

The same data were also found in the work 

of the Spanish researcher Marcos-Perez M 

et al. [23] who confirmed the involvement 

of chronic inflammation in the status of 

fragile in the elderly population, in 

particular a strong association between IL-

6 and sTNF-RII. Data obtained for sTNF-

RII indicated greater accuracy for 

predictive value of this fragility biomarker. 

 

CONCLUSION 

Although the possible use of laboratory 

biomarkers in fragility assessment has 

been established in general, it has not yet 

been accepted as diagnostic tools. Studies 

in the field have reported that the use of a 

single biomarker has no prognostic or 

diagnostic value for fragility, requiring a 

combination of multiple biomarkers or 

with a clinical marker. 
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Abstract. Advanced laboratory techniques added insights into lipoproteins’ composition and roles as 

cardiovascular disease risk factors. Precipitation techniques and methods using magnetic resonance spectroscopy 

were developed to quantify lipoproteins but on the whole, imprecision of methods to measure lipoproteins 

remain a sensitive issue. Hence, LDL cholesterol calculations using equations and adjustable factors are largely 

used at present. Most studies have in view now that apolipoprotein B may be considered a measure of total 

atherogenic lipoproteins. Adding apolipoprotein B to standard lipid panels or even apolipoprotein B substituting 

for the lipid panel, are both now under debate. Currently, there are limitations in investigating lipid-lowering in 

patients with atherosclerotic cardiovascular disease. Duration of exposure elevated LDL cholesterol in patients 

who have developed atherosclerotic cardiovascular disease by the age of 75, remains to a large extent, unknown 

and also, not all increased serum LDL cholesterol phenotypes are equally atherogenic. To overcome such 

limitations, non-HDL cholesterol was proposed as a likely stable parameter over a 30 year period of time in 

cases of younger adults. However, postprandial ranges and cutoffs values for non-HDL cholesterol are not well 

defined. For young and middle-aged patients LDL cholesterol decrease continues to be the therapeutic target in 

primary and secondary prevention. Reducing number of cardiovascular events in cases of elderly was not quite 

evident after they were given statin treatment. In conclusion, it remains to be established if reductions in 

apolipoprotein B should be reported along with decreases in LDL cholesterol and triglycerides. Moreover, there 

is a new trend now in lipid biomarkers evaluations, namely implementation of  panels of apo AI, apo CI, apo CII, 

apo CIII, apo B and apo (a) assays. 

Key words: lipoproteins, LDL cholesterol, apolipoprotein B, non-HDL cholesterol 

 

Rezumat. Tehnicile avansate de laborator au relevat detalii despre compoziția și rolul lipoproteinelor că factori 

de risc în boală cardiovasculară. Tehnicile de precipitare și spectroscopia cu rezonanță magnetică nucleară au 

fost dezvoltate pentru studiul lipoproteinelor, dar per ansamblu imprecizia metodelor de evaluare a 

lipoproteinelor rămâne o problema sensibila. Prin urmare, calculele LDL colesterol utilizând ecuații și factori de 

ajustare sunt larg folosite. Cele mai multe studii au acum în vedere că apolipoproteina B poate fi considerată o 

măsură pentru lipoproteinele aterogene totale. Adăugarea apolipoproteinei B la panelurile lipidice standard sau 

chiar apolipoproteina B care să substituie panelul de lipide, sunt ambele acum, în dezbatere. În prezent există 

limitări pentru investigarea reducerii lipidelor în cazul pacienților cu boală cardiovasculară aterosclerotica. 

Durata expunerii la un LDL colesterol crescut până la vârstă de 75 ani, rămâne într-o mare măsură, necunoscută, 

de asemenea nu toate fenotipurile de LDL colesterol crescut sunt egal aterogene. Pentru a compensa astfel de 

limitări, non-HDL colesterol a fost propus că parametru probabil stabil pe o perioada de timp de 30 ani, in 

cazurile adultilor tineri. Totusi, domeniile de valori și valorile prag postprandiale nu sunt bine definite pentru 

non-HDL colesterol. Pentru pacienții tineri și de vârstă mijlocie, LDL colesterol continuă a fi țintă terapeutică în 

prevenția primară și secundară. În cazul vârstnicilor, reducerea incidentelor cardiovasculare nu a fost atât de 

evidență după ce aceștia au primit tratament cu statine. În concluzie, rămâne să fie stabilit dacă reducerile de 

apolipoproteina B trebuie raportate împreună cu scăderile de LDL colesterol și trigliceride. Mai mult, există o 

nouă tendința acum, în evaluările de biomarkeri lipidici și anume, implementarea panelurilor de teste de apo AI, 

apo CI, apo CII, apo CIII, apo B and apo (a). 

Cuvinte cheie: lipoproteine, LDL colesterol, apolipoproteina B, non-HDL colesterol 

 

INTRODUCTION 

Advanced laboratory techniques added 

insights into lipoproteins roles as 

cardiovascular disease risk factors and 

composition. Precipitation techniques and 

methods using magnetic resonance 

spectroscopy were developed to quantify 

lipoproteins but on the whole, imprecision 

of methods to measure lipoproteins have 

remained a subject to address. Standard 

lipid panels are now considered not very 

helpful in diagnosing dyslipidemias, so 

equations and adjustable factors are still 

used in calculations to report lipoproteins. 
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Adding apolipoprotein B (apoB) to current 

lipid panels or even apoB substituting for 

the lipid panel, especially in circumstances 

of limited resources, are both now under 

debate [1].  

Albers JJ et al. [2] pointed out that 

standard lipoprotein measures are far less 

specific for being predictive of 

cardiovascular events. Using fractionated 

lipoproteins as likely more specific of 

cardiovascular events, Albers JJ et al found 

out that the highest levels of fractionated 

high density lipoprotein (HDL-C) were 

associated with less cardiovascular events, 

low density lipoprotein (LDL)-triglyceride 

fraction associated low-grade 

inflammation and both this later fraction 

and small dense LDL particles failed to 

predict cardiovascular events in patients 

with vascular disease treated with statins 

[2]. The disadvantage of using fractionated 

lipoproteins is that fractions and 

populations of particles obtained through 

analytical methods are variable. However, 

specialized literature continues to 

acknowledge a phenotype A for LDL in 

relation to preponderance of large buoyant 

LDL particles, and a B phenotype for LDL 

characterized by preponderance of small 

dense LDL particles. As well, differences 

concerning large buoyant LDL particles 

and small dense LDL particles’ 

associations with cardiovascular risk were 

underscored. Compared to atherogenic 

small dense LDL particles, large LDL 

particles are containing a low percentage 

of glycated apolipoprotein B100 and less 

susceptible to oxidation and glycation [3]. 

It is noteworthy that for estimating the 

cardiovascular risk, the interest is now in 

using number of lipoprotein particles, 

especially apoB particles and less data on 

cholesterol [4, 5]. 

 

APOLIPOPROTEIN B  

ApoB is now taken into consideration as 

reflecting the sum of atherogenic 

lipoproteins, namely LDL, very-low 

density lipoproteins (VLDL), and 

lipoprotein (a) (lp(a)). Genetic research by 

Ference BA et al. [6] on variants of 

lipoprotein lipase genes and variants of 

LDL receptor genes underlined that a 

variant of lipoprotein lipase genes was 

concordantly related to lowering VLDL 

and reduction of apoB. With regard to the 

LDL receptor genes, a variant in relation to 

decrease in number of circulating LDL 

particles was related as well to apoB 

reduction. However, magnitude of 

reduction in apoB due to genes variants 

cannot be compared to that reported after 

treatments with lipid lowering drugs [6, 7].  

As regards these later mentioned drugs, 

according to a recent study [8] on apo B 

and triglycerides-rich lipoproteins in 

patients with chronic kidney disease 

treated with simvastatin and ezetimibe, 

there were reductions of apoB levels in 

comparison to placebo but only for patients 

not on dialysis. Lamprea-Montealegre JA 

et al. [8] noted that in chronic kidney 

disease, there is decreased removal of 

triglyceride-rich lipoproteins from plasma, 

so levels of triglycerides are high, whereas 

LDL levels are not elevated.  

In a study on possible changes of LDL 

fractions, non-HDL cholesterol (non-HDL), 

apoB, triglycerides and lp(a) in relation to 

body weight changes, Dansinger ML et al. 

[3] reported associations of small dense 

LDL particles, LDL particle number, non-

HDL, apoB and triglycerides with body 

weight, both in males and females. It has 

been highlighted for clinical practice that 

apoB increases can be concordant with 

elevations in serum LDL and a raised LDL 

particle number, or discordant with serum 

LDL, in which case, apoB higher than 

LDL is the parameter that associates the 

risk of atherosclerotic cardiovascular 

disease [4].  

 

LOWERING OF LDL 

CHOLESTEROL IN RELATION TO 

CARDIOVASCULAR RISK – MAIN 

GOAL OF FOLLOW-UPS  

For young and middle-aged individuals 

LDL continues to be the therapeutic target 

in conventional primary and secondary 
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prevention. Along with statins, newer 

drugs such as proprotein-convertase 

subtilisin/kexin type 9 PCSK-9 inhibitors 

and ezetimibe were developed. For patients 

at the highest risk, namely LDL above 189 

mg/dl, guidelines suggested that LDL 

should be decreased with no low limit 

established and recommended high-

intensity statin treatment [9]. Use of statins 

to lower LDL with no low LDL limit 

proved to be beneficial in that it reduced 

the risk of developing atherosclerotic 

cardiovascular disease ASCVD. Results 

pointed out that high-intensity statin 

treatment to which a PCSK-9 inhibitor was 

added, led to decrease of LDL to levels 

below 70 mg/dl in less than eight weeks 

[10]. 

Reducing cardiovascular events in old 

individuals was not quite evident after they 

were given statins. Gurwitz JH et al. [11] 

underlined both lack of significant results 

as regards statins  in primary prevention of 

cardiovascular disease for patients older 

than 75 years and lack of information, as 

patients aged 65 to 75 years who are given 

statins, are aging without being monitored 

effectively [11].   

Nanna MG et al. [12] underscored that 

older individuals can survive to the old age 

if having less traditional cardiovascular 

risk factors except for age, sex and race. In 

elderly at high cardiovascular risk the need 

for lipid-lowering therapy must be 

established irrespective of their LDL 

values. Also, it should be noted that lipid-

lowering therapies decrease LDL but do 

not rule out the residual cardiovascular risk 

resulting from inflammation and 

neurohormonal activation as LDL 

independent atherogenic pathways [13]. 

The AHA/ACC Cholesterol Guideline 

2018 [14], suggestively entitled 'The 

Patient Has the Power', in view of a 

physician-patient shared decision, took 

into account both individuals younger than 

40 and those older than 75 years of age. 

For subjects aged 40 to 75 years, without 

type 2 diabetes, at an intermediate 10-year 

atherosclerotic cardiovascular disease risk 

who are going to be prescribed statins, this 

guideline enumerated the following 

cardiovascular disease risk enhancers: 

family history of premature atherosclerotic 

cardiovascular disease, LDL persistently 

higher than 160 mg/dl, triglycerides higher 

than 175 mg/dl, chronic inflammatory 

disorders (rheumatoid arthritis, psoriasis, 

lupus erythematosus), high –risk ethnic 

groups (South Asians), chronic kidney 

disease, premature menopause, C-reactive 

protein higher than 2 mg/dl and if tested, 

apoB higher than 130 mg/dl [14]. 

Distinctly from the North-American 

guidelines, the European ones added 

psychosocial stress, vital exhaustion; major 

psychiatric disorders to the above 

cardiovascular risk enhancers [15]. Of 

these cardiovascular disease risk enhancers, 

recently [16] it was still not clear enough 

out of high triglycerides, triglyceride-

containing apoB particles and high number 

of small dense LDL particles, which ones 

are associated with or causing 

atherosclerosis. Pradhan AD [16] 

underscored firstly that in statistical 

analyses associations of the above 

variables with vascular risk are attenuated 

or not found out when adjustments for 

confounding factors are made and 

secondly, that in patients with high levels 

of triglycerides it would be appropriate to 

estimate a residual cardiovascular risk.  

To date, there are less clinical trial data 

evaluating the effectiveness of lipid-

lowering therapy in older individuals 

without established atherosclerotic 

cardiovascular disease. As Brunner FJ et al. 

[17] highlighted, most such studies are not 

taking into account duration of exposure to 

elevations in LDL in patients who have 

developed ASCVD by the age of 75. To 

overcome above limitations, non-HDL was 

proposed as a likely stable parameter over 

a 30 year period of time in cases of 

younger adults and also a 30-year 

cardiovascular risk, based on non-HDL 

categories and thresholds for serum lipids 

[17]. For non-HDL cholesterol, the 

following categories were introduced: less 
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than 100 mg/dl; 100 to less than 143mg/dl; 

143 to less than 185 mg/dl; 185 to less than 

220 mg/dl and higher than 220mg/dl [17, 

18].  

 

LIPOPROTEIN (A) 

Afshar M et al. [19] reported data 

according to which, elevated LDL in 

young individuals with acute coronary 

syndrome was strongly associated 

increased lp(a). Also, Enas AE et al. [20] 

underscored that lp(a) is an insufficiently 

recognized genetic factor implicated in 

coronary artery disease in young Indians. 

Associations of LDL with lp(a) were 

shown at levels of LDL higher than 135 

mg/dl but at levels below this value, these 

associations were weaker. For patients 

having LDL levels of 135 mg/dl, at the 

same time there were a strong correlation 

of LDL with lp(a) and a calculated low 

ten-year cardiovascular risk, because of 

which these patients could have not 

received statins [19].  

The meta-analysis on statin trials in 

secondary prevention pointed out similarly 

that lp(a) predicted recurrent 

cardiovascular events in individuals with 

LDL values higher than 130 mg/dl. The 

association of lp(a) with LDL was not 

evidenced in patients with low LDL [21].  

 

LDL CHOLESTEROL 

CALCULATION AT PRESENT 

The Friedewald equation has been 

considered inaccurate for extreme low or 

high triglyceride concentrations. 

According to US data, calculated LDL 

loses accuracy as triglycerides increase 

above 400 mg/dl. Since 2013 the following 

equation validated by Martin SS et al. [22], 

replaced the Friedewald equation.  

 

LDL cholesterol (mg/dL) = total 

cholesterol – HDL cholesterol – 

triglycerides/adjustable factor 

 

In the equation, levels for triglycerides are 

from 7–49 mg/dL to 400–13975 mg/dL 

and levels for non-HDL are from less than 

100 mg/dL to higher than 220 mg/dL [22, 

23]. Along with the equation for LDL 

calculation, a matrix was constructed that 

comprises 180 adjustable factors 

(denominators), triglycerides and non-

HDL categories. The adjustable factor is 

lowest for patients with very low levels of 

triglycerides and high levels of non-HDL, 

and highest for those with very high levels 

of triglycerides and low levels of non-HDL 

[23].  

 

CONCLUSION 

In conclusion, it remains to be established 

if reductions in apoB concentrations 

should be reported along with decreases in 

LDL and triglycerides. Moreover, there is 

a new trend now in lipid biomarkers 

evaluations, namely implementation of  

panels of apo AI, apo CI, apo CII, apo CIII, 

apo B and apo (a) assays. 
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Abstract. The association of sarcoidosis and lymphoma was first described in 1960, by Brincker and Bichel. 

They reported 46 cases of coexistence between sarcoidosis and another malignant lymphoproliferative disease, 

lymphoma being the most common. The highest risk of developing the syndrome is associated with chemo-

therapy for lymphoma or in one year after lymphoma treatment. This report describes a case of a 60 years old 

woman diagnosed with lymphoma and tonsillar onset. As the PET-CT scans showed the persistence and 

subsequent progression of lung and hilar lymphadenopathy, the patient underwent mediastinoscopy with a 

biopsy sample that indicated a histopathological appearance compatible with sarcoidosis. Due to the relatively 

few cases described in the literature, sarcoidosis-lymphoma syndrome remains poorly characterized and difficult 

to sustain through clinical trials. 

Key words: sarcoidosis, lymphoma, tonsils, autoimmune diseases 

 

Rezumat. Asocierea dintre limfom şi sarcoidoză a fost relatată în literatură încă din 1960, de către Bichel şi 

Brincker, care au descris 46 de cazuri de sarcoidoză coexistentă cu o altă malignitate. Ei au concluzionat că cea 

mai frecventă malignitate asociată sarcoidozei este limfomul. Asocierea chimioterapiei pentru limfom sau la un 

an post-chimioterapie poate crește riscul de a dezvolta sindromul. Articolul prezintă cazul clinic al unei paciente 

în vârstă de 60 de ani diagnosticată cu limfom malign cu celula B cu debut amigdalian. Întrucât la controalele 

efectuate, PET-CT-urile au indicat persistența și ulterior progresia unor adenopatii hilare pulmonare, pacientei i 

s-a efectuat mediastinoscopie cu prelevare de biopsie care a indicat un aspect histopatologic compatibil cu 

sarcoidoza. Din cauza cazurilor relativ puţine descrise în literatură, sindromul sarcoidoză-limfom  rămâne slab 

caracterizat şi greu de susţinut prin studii clinice. 

Cuvinte cheie: sarcoidoză, limfom, amigdale, boli autoimune 
 

INTRODUCTION 

The association between sarcoidosis and 

malignancy has been previously described 

in the literature by Bichel and Brincker in 

the 1960s. They reported 46 cases of 

coexistence between sarcoidosis and other 

malignant lymphoproliferative disease, 

lymphoma being the most common. Later, 

in the 1980s the association between 

sarcoidosis and lymphoma was referred to 

as sarcoidosis-lymphoma syndrome [1]. 

Brincker suggested that the presence of the 

chronic form of sarcoidosis may be a 

contributing factor in the development of 

lymphoma [1]. 

Sarcoidosis had usually been found to 

precede the lymphoma and may be a 

predisposing factor for the development of 

the lymphoid malignancy due to 

disturbance of the immune system [2]. 

However, data are suggesting that in a 

small number of patients, 

lymphoproliferative diseases preceded 

sarcoidosis. These patients may have an 

aberrant immunological reaction 

accompanying the immune response to the 

lymphoma cells [3]. Nevertheless, the 

diagnosis of sarcoidosis must rely upon 

trustworthy investigation such as a 

histological exam, whenever a lymphoma 

relapse is suspected [3]. Sarcoidosis can 

cause abnormal cellular immunity and the 

immune system`s defence against 

malignant tumors to fail [4].  

Sarcoidosis is a chronic inflammatory 

granulomatous disease of unknown 

aetiology and pathogenesis that affects 

multiple organs. It is most often diagnosed 
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in the third and fourth decades of life [5]. 

The disease has diverse clinical 

manifestations, most frequently including 

pulmonary disorders [6]. Common 

symptoms include cough, chest tightness, 

and dyspnea but half of the patients with 

pulmonary sarcoidosis are asymptomatic 

especially if they are classified in the first 

stage of disease [7]. In severe clinical cases, 

sarcoidosis can lead to a failure of the 

internal organ functions and can determine 

the development of fibrosis and pulmonary 

hypertension [8]. The areas affected by this 

disease in 90% of sarcoidosis patients are 

the mediastinal lymph nodes, hilar lymph 

nodes, and the pulmonary parenchyma [9].  

According to the American Thoracic 

Society (ATS), the European Respiratory 

Society (ERS), and the World Association 

of Sarcoidosis and Other Granulomatous 

Disorders (WASOG), the diagnosis of 

sarcoidosis is based on compatible clinical 

and radiological features, the presence of 

histological demonstration of non-

caseating epithelioid granulomas and the 

exclusion of other granulomatous disorders 

[3]. 

There are three types of association 

between sarcoidosis and lymphoma 

described in the literature: the first type is 

the one described by Brincker and 

characterized by the onset of sarcoidosis 

several years before the diagnosis of 

lymphoma, the second type is in which the 

onset of sarcoidosis is concurrent with 

lymphoma, and the third type is the 

uncommon situation in which the onset of 

sarcoidosis follows the diagnosis of 

lymphoma by at least 1 year [10].  There 

are rare cases when both entities coexist 

and they have become a diagnostic 

challenge [3]. A review of 131 cases of 

coexistence sarcoidosis and malignancy 

indicated that the association is not a 

coincidence. The existence of a sarcoidosis 

appears to be responsible for an increased 

risk of malignant transformation of 

lymphoid cells [11]. Both diseases have 

many common presentations, including 

lymphadenopathy, constitutional symp-

toms, or hematological abnormalities [1,3]. 

The use of positron emission tomography 

with F-fluorodeoxyglucose (FDG) is very 

sensitive for detecting and evaluating the 

extent of malignant lesions [12]. However 

F-fluorodeoxyglucose is not accumulated 

only in malignant cells but also in 

granulomas found in sarcoidosis, and 

therefore could not differentiate between 

the two lesions. There are limitations in 

differentiating active inflammatory 

reactions from malignancies based only on 

F-fluorodeoxyglucose-FDG uptake [12, 13, 

14]. 18F-alpha-methyltyrosine (FAMT) is 

an amino acid tracer for positron emission 

tomography and is used for tumor 

detection. Studies have shown that patients 

with sarcoidosis have an increased uptake 

of F-FDG in the sarcoid lesions but no 

increase in the accumulation of FAMT in 

their lymphadenopathy [14]. A combina-

tion of FDG with FAMT in PET/CT 

studies plays an important role in the 

management of sarcoidosis-lymphoma 

syndrome, especially in differentiating 

between lesions [13,14]. Tissue biopsy and 

a pathological diagnosis are essential 

before new therapies are administrated to 

patients where relapsed lymphoma is 

suspected [1,15]. 

Although sarcoidosis precedes lymphoma 

in the majority of the cases, in a small 

number of cases lymphoma developed first 

demonstrating the importance of 

histological confirmation. These patients 

usually have a mild form of sarcoidosis 

and a short interval between lymphoma 

and sarcoidosis presentation. They may 

also have an aberrant immunological 

reaction accompanying the immune 

response to the lymphoma cells [15]. 

Sarcoidosis following malignancy seems 

clinically and radiologically 

indistinguishable from idiopatic 

sarcoidosis. The high frequency of 

sarcoidosis after specific cancer (breast 

cancer and lymphoma) but not others, 

suggests a causative association between 

malignancy and development of 

sarcoidosis [16]. 
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Due to the relatively few cases described 

in the literature, sarcoidosis-lymphoma 

syndrome remains poorly characterized 

and difficult to sustain through clinical 

trials [14, 15]. 

 

CASE PRESENTATION 

The article describes the case of 60 years-

old woman referred to the „Ana Aslan” 

National Institute for a specialized geriatric 

examination. 

The patient was first evaluated by the 

geriatrics specialist. The main complaints 

were asthenia, fatigue, night sweats, 

intermittent odynophagia, gingival 

bleeding, and the swelling of the cervical 

lymph nodes. The symptoms began a few 

months before the presentation to the 

doctor and worsened progressively. Due to 

oral and pharyngeal symptoms, the patient 

was referred to the otolaryngologist (ENT) 

specialist.  

One month before the onset of the above 

symptoms, the patient reported she had an 

episode of acute tonsillitis for which she 

received several courses of oral antibiotics 

combined with oral anti-inflammatory, 

without significant improvement in her 

symptoms. Although treatment was 

followed correctly, the patient continued to 

feel pain in the left tonsil. The patient had 

no history of other diseases. 

 

Clinical examination  

ENT examination revealed palpable left 

cervical lymph nodes, congestion, 

hypertrophy, and swelling of the left tonsil, 

inflammation and bleeding gums. 

Nasopharyngeal and laryngeal endoscopic 

examination revealed moderate 

hypertrophy of the lymphatic tissue in the 

nasopharynx and an enlarged pole of the 

left tonsil. 

 

Investigations 

Blood tests showed normal white cells, 

normal antistreptolysin O antibodies but an 

increased fibrinogen and a slight decrease 

in haemoglobin (Hb) concentration. The 

patient also performed a cervical ultra-

sound that indicated the presence of 3 

lymph nodes on the left side of the neck, 

measuring between 1.5 and 2 cm and 

having inflammatory features. To exclude 

a suppurative infection of the left tonsil, 

the patient underwent tonsil needle 

aspiration to obtain a pus sample, but the 

procedure was negative (no pus in the left 

tonsil). Despite proper treatment, the 

persistence of tonsillar hypertrophy has led 

to the need for a biopsy. Under local 

anaesthesia, biopsy fragments were taken 

and sent for histologic and immunohisto-

chemistry analysis. 

After 3 weeks the results of the tests 

indicated a B-Cell Type Non-Hodgkin 

Lymphoma and the patient was referred to 

a haematologist for appropriate treatment. 

Subsequent computer tomography (CT) 

scans of the neck, thorax, abdomen and 

pelvis revealed a homogeneous mass 

measuring 37/20 mm with iodophilic 

contour situated on the left lateral wall of 

the left tonsil with extension to the left side 

of the tongue and retromolar trigone. Also, 

imaging of the chest identified the 

presence of a swollen hilar right lymph 

node measuring 11/13 mm. No lymphoma 

involvement was noted in the pelvis or 

abdomen. 

 

Evolution and follow-up 

After hematological assessment, chemo-

therapy with rituximab, cyclophosphamide 

doxorubicin, and vincristine was 

administered for 6 cycles. Chemotherapy 

was combined with 4 cycles of 

radiotherapy for better local control and 

overall survival. The patient had a 

favorable outcome and after 3 months 

since the last cycle of chemotherapy was 

ended, the ENT control showed no 

congestion or swelling of the left tonsil, no 

ulceration in the tonsilar area, no hyper-

trophic masses in the nasopharynx. Neck, 

chest, and abdominopelvic CT scans were 

performed every 3 months in the first year. 

A follow-up positron emission tomography 

(PET) scan performed 1 year after 

chemotherapy was ended, showed an 
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abnormal fluorine-18 fluorodeoxyglucose 

(FDG) uptake in the left tonsil thus 

indicating an active metabolic residual 

masses in this area. To control the 

lymphoproliferative disorder, the patient 

underwent autologous stem cell 

transplantation. She had good evolution 

within 14 days after transplantation. 

Due to the progression of hilar lymph 

nodes highlighted by the follow-up chest 

CT and PET-CT scans the patient was 

referred to a thoracic surgeon where she 

underwent mediastinal and hilar 

lymphadenectomy. Histological evaluation 

of the biopsy specimens obtained through 

lymphadenectomy, revealed the presence 

of non-caseating granuloma suggestive of 

sarcoidosis. The patient complained of a 

dry cough and moderate chest tightness. 

According to the criteria of radiological 

classification of sarcoidosis, the patient 

was placed in stage I (pulmonary lymph-

adenopathy without affecting the lung 

parenchyma) and in the context of the 

existence of lymphoproliferative disease, 

she received only two months of cortisone 

therapy (of choice in this pathology).  

Follow-up PET-CT performed 6 months 

after the diagnosis of sarcoidosis revealed 

a metabolically active progressive lesion in 

the left tonsil compared to a previous 

examination that had been taken 5 months 

before in which there was no abnormal 18 

fluorodeoxyglucose (FDG) uptake in the 

tonsilar area. 

It was initially thought that cortisone 

treatment, although followed for only 2 

months could have reactivated lymphoma. 

To rule out a relapse of lymphoprolifera-

tive disease, the patient was readmitted to 

the ENT department for the biopsy of the 

left tonsil.  Bucopharyngoscopic clinical 

examination showed scleroatrophic tonsils 

with a slight asymmetry, the left one being 

the biggest. The blood count with the 

leucocyte formula was within normal 

limits. We considered that a bilateral 

tonsillectomy is necessary to prevent the 

risk of reactivation of the tonsillar 

lymphoma. Under general anaesthesia, the 

patient underwent a bilateral tonsillectomy 

and the histological analysis of the 

collected pieces indicated a chronic 

inflammatory tissue without relapse of the 

lymphoproliferative disease. Pulmonary 

function tests were normal and the patient 

underwent regular follow-up examinations 

without any other treatment for sarcoidosis. 

Her last follow up exam was conducted in 

2019 and she was symptom-free at that 

time. 

 

DISCUSSION 

It might be argued that the development of 

sarcoidosis is related to an excessive 

immune response against the lymphoma 

cells. Sarcoidosis could also be a reaction 

to lymphoma treatment. The patient 

followed 6 cycles of chemotherapy 

combined with 4 cycles of radiotherapy for 

better local control. It is very important to 

be aware that sarcoidosis is an alternative 

diagnosis to lymphoma relapse when 

confronted with the reoccurrence of 

hypermetabolic mediastinal or hilar 

lymphadenopathies on PET-CT evaluation. 

In this case, the persistence of enlarged 

lymph nodes and increased metabolic 

reactivity evidenced by PET-CT scan 

examination led to further investigation of 

the lung and mediastinal region. Thus, 

having the mediastinoscopy and the 

mediastinal biopsy of the lymph nodes 

performed, there was a certainty in 

obtaining the diagnosis of sarcoidosis. This 

also emphasizes the importance of 

histological confirmation of lymphoma 

relapse suspicion to avoid unnecessary or 

potentially harmful treatments. As the lack 

of clinical manifestations delayed the 

diagnosis of sarcoidosis, it is difficult to 

specify whether sarcoidosis occurred after 

the onset of lymphoma or before it but in a 

latent form. 

The association between sarcoidosis and 

lymphoma is important for the following 

reasons:  

- chronic corticotherapy for advanced 

sarcoidosis can influence or aggravate the 

response to lymphoma treatment; 
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- on the other hand, the chemotherapy used 

in lymphoma can speed up the onset of 

symptoms in ”silent” sarcoidosis. 

As this entity is less well known, the 

prevalence of the association syndrome 

between sarcoidosis and lymphoma may 

be much higher. 

This case report has the following 

particular characteristics: 

-The onset of tonsillar lymphoma has been 

confused with tonsillar phlegmon; 

-The symptoms of sarcoidosis set in after 

the patient was diagnosed with lymphoma; 

-Sarcoidosis could have been triggered by 

the lymphoma treatment; 

-The diagnosis of sarcoidosis was difficult 

to establish due to lymphoma-like 

symptoms; 

-The association between sarcoidosis and 

lymphoma set in an advanced age; 

-The case is rare. 

 

CONCLUSION 

Clinical presentations of sarcoidosis are 

divers and may mimic several other 

diseases specifically the lymphoprolife-

rative diseases. Once the diagnosis is 

established, a systematic evaluation for the 

extent of the disease must be done. 

Sarcoidosis precedes lymphoma in the 

majority of cases but in this case 

lymphoma developed first. Another 

unusual aspect of this case was the 

occurrence of B-cell lymphoma in the 

tonsils and not in the spleen or bone 

marrow as is more common. Whenever 

there is a tonsillar asymmetry a biopsy 

must be performed to establish a definite 

diagnosis. The most interesting aspects of 

this case are the temporal evolution of 

these diseases and the remarkable disease 

control of both sarcoidosis and tonsillar 

lymphoma. Although both are debilitating 

diseases, the patient’s evolution has been 

uncomplicated over time. Sarcoidosis did 

not appear to modify the prognosis of 

lymphoma. The combination of FDG and 

FAMT in PET-CT scans may play an 

important role in differentiating between 

sarcoidosis and lymphoma lesions. 

Although the pathogenetic mechanisms 

underlying the sarcoid-lymphoma 

syndrome may vary, it is likely that in 

some cases sarcoidosis represents a 

systemic response to tumor antigens. 
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Abstract. A caregiver is a person, often trained, to take responsibility in order to meet the physical and 

emotional needs of a person unable to take care of him. In reality, most of the time the caregiver is a family 

member who takes care of a relative or friend, a person who is not trained in this regard and who is not 

remunerated. Being an informal caregiver is a hard process. They put themselves on the second place and lose 

the benefit of spare time. A caregiver uses all his/her time in order to take care of the ill person. They have to 

cook for them, clean them, make exercises with them (physical or intellectual), they have to stay focused and 

their priority is the person that they take care of. They face dispositional changes from the ill person and try to 

stay calm all the time although they are overwhelmed. The data obtained from many studies revealed that it 

needs special attention from healthcare managers, clinicians and all of health-care personnel who deals with 

dementia patients regarding the caregivers of these patients. In what follows, we present the case of a 65 old 

caregiver, who looked after her husband diagnosed with Alzheimer disease. The main objective was to prevent 

the overload of the caregiver, which induced physical, emotional and psychical exhaustion. After the specific 

counseling techniques applied, there were noticed improvements regarding the caregiver’s disposition. In 

conclusion the founding of support groups and brochures regarding the changes they faced could help them. 

Key words: caregivers, disposition, information, support 

 

Rezumat. Prin conceptul de aparținător se înțelege acea persoană, adesea instruită, care are grijă de nevoile 

fizice și emoționale ale unei persoane bolnave cronic. În realitate, în majoritatea cazurilor, aparținătorul este o 

persoană cunoscută care are grijă de un membru al familiei sau un prieten, o persoană care nu este instruită și 

nici renumerată în acest sens. A fi aparținătorul unei persoane cu probleme de sănătate presupune un proces 

foarte greu. Aceștia se pun în plan secund și pierd avantajele timpului liber. Aparținătorul își dedică majoritatea 

timpului îngrijirii persoanei cu probleme de sănătate. Trebuie să gătească, să facă exerciții cu aceștia (fizice sau 

intelectuale), trebuie să rămână stăpâni pe sine și să se concentreze pe cel de care au grijă. Aceștia întâmpină 

schimbări dispoziționale ale acestora și trebuie să își păstreze calmul deși se simt copleșiți. Datele obținute în 

urma derulării a multiple studii care au în vedere situația aparținătorilor indică nevoia unei abordări 

biopsihosociale a acestora cu luarea în considerare a efectelor fizice și emoționale apărute. Prezentăm cazul unui 

aparținător de 65 de ani care are grijă de soțul diagnosticat cu demență de tip Alzheimer. Principalul obiectiv a 

fost cel de a preveni accentuarea simptomatologiei care poate duce la epuizarea fizică, emoțională și psihică a 

aparținătorului. După aplicarea tehnicilor de consiliere specifice și a unor tehnici de relaxare simple, s-a constatat 

o îmbunătățire în ceea ce privește dispoziția aparținătorului. În concluzie, crearea unor grupuri de suport, a unor 

broșuri de informare cu privire la schimbările prin care trec, ar fi un proces benefic pentru aceștia. 

Cuvinte cheie: aparținători, dispoziție, informare, suport 

 

 

INTRODUCTION 

The concept of caregivers aroused 

scientific interest along with the develop-

ment of the multidisciplinary approach of 

the chronically ill patients. By caregiver is 

meant that person, trained, to take 

responsibility in order to meet the physical 

and emotional needs of a person unable to 

take care of him. In reality, most of the 

time the caregiver is a family member who 

takes care of a relative or friend, a person 

who is not trained in this regard and who is 

not remunerated. This position, different 

from that of the formal caregiver, is 

associated with multiple and complex 

positive and negative biopsychosocial 

effects.  

Caregivers of people with health problems 

(paralysis, cancer, dementia, etc.) often put 

their own needs in the last place. They 

devote all their energy and time to those 

who they take care for.  
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This done constantly, without breaks, can 

lead to dispositional disorders, as follows 

[1]: 

 muscle tension,  

 physical/ mental/ emotional 

exhaustion,  

 irritability,  

 concentration difficulties,  

 loss of appetite,  

 sleeping disorders.  

Various studies indicate the existence of an 

increased incidence of depression in 

caregivers. In the United States, a study 

using the Patient Health Questionnaire 

(PHQ-9) reported that 21.6% of caregivers 

had symptoms of depression, with the 

majority having mild symptoms [2]. 

According to another study a cross-

sectional one, conducted at Isfahan 

University of Medical Sciences in the year 

of 2015, high-level depression is found in 

caregivers of dementia patients. According 

to Beck’s Depression Inventory (BDI) 69.8% 

(n=67 out of 96) of all caregivers had 

scores in the range of depression. It 

showed that 20.8% (n=20) of all caregivers 

had scores in the range of mild depression, 

40.6% (n=39) had scores in the range of 

moderate depression, and 8.3% (n=8) had 

scores in the range of severe depression [3]. 

Often, the caregivers give up activities that 

they previously did with pleasure, so as not 

to blame themselves for not being close to 

those they take care for, they avoid talking 

with others about the situation, considering 

that they are victimized [4]. Most of the 

time the ill person is the main subject in 

the discussions of the caregivers with the 

others; they are asked how they feel, how 

the treatment works, if changes in the 

health of the ill person have occurred. The 

culture, the environment, the economic 

situation, most of the time, impose barriers 

regarding the option of taking a break. 

Many people from these situations do not 

benefit from material comfort to allow 

relaxation activities. There are cases where 

the caregivers benefit and accept the help 

of other family members, friends, 

specialists who can inform and advise 

them, these are good cases that can achieve 

an emotional balance [5]. 

But who asks, informs, advises the 

caregivers? The stress arising from care 

leads to exhaustion, sometimes even 

suicidal ideation [6]. This kind of data 

concluded it needs special attention from 

healthcare managers, clinicians and all of 

health-care personnel who deals with 

dementia patients and their caregivers. 

Caregivers should be supported more.  

 

MATERIAL AND METHODS 

In what follows I present a case of a 

patient admitted to “Ana Aslan” National 

Institute of Gerontology and Geriatrics - 

Otopeni in March and October 2019. 

Together with her, we managed to 

reorganize the time devoted to the care of 

the husband diagnosed with Alzheimer's 

Dementia and the time allocated for 

relaxation, rest [7].  

The objective of this case is to evaluate a 

specific model of intervention on the 

effects that the care of a person with 

Alzheimer's dementia produces. 

During the clinical interview, a series of 

tests and scales were applied in order to 

identify the type of effects: Mini Mental 

State Examination - Second Edition, Clock 

Drawing Test and Short Disposition Scale 

are applied [7, 8, 9].  

Mini Mental State Examination-2 (MMSE-

2) is a clinical examination method 

calibrated on the Romanian population [7]. 

It retains clinical utility and efficiency 

while expanding the original’s usefulness 

in population with milder impairment 

including subcortical dementia. Benefits: 

flexibility of administration, simplicity of 

scoring, portable pocket norms guide, 

equivalent, alternate forms, simplicity of 

administration, clinical relevance, 

expanded meta-analysis.  

Clock Drawing Test by Sunderland is used 

for screening for cognitive impairment and 

dementia and as a measure of spatial 

dysfunction and neglect [8]. The test has a 

high correlation with the MMSE-2. 
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Short Disposition Scale is an examination 

scale in order to establish the subjective 

and objective disposition, neurovegetative 

reactivity and thoughts [9]. 

 

CASE STUDY 

A., 65 years old, lives in Bucharest with 

her husband S. 75 years. Together they 

have two children and 3 grandchildren. A. 

is an accountant, but retired to take care of 

her husband, considering that no one can 

do it better than her. 

He was diagnosed with Alzheimer's 

Dementia in early 2019. 

He used to handle the payment of bills, 

purchases, housework and yard work. The 

children observed changes in their father's 

behavior, confusing their age and A. 

decided to go together to a specialized 

consultation after she found S. in the tub 

with cold running water, unusual behavior. 

He presented episodes of temporal-spatial, 

allopsychic and auto psychic disorientation. 

He left the house without announcing and 

he was found in the park because he did 

not know the way home. A. decides to stay 

home to supervise him permanently. 

In March 2019, the spouses are admitted 

to ”Ana Aslan” N.I.G.G. A. is scheduled 

for gerontopsychological evaluation by the 

specialist doctor, the reason - anxious 

disposition and possible cognitive 

disorders. 

Following the interview and the 

application of the specific tests she 

obtained: 

- A score of 86/90 MMSE-2: EV (fixation 

hypomnesia),  

- Clock Drawing Test by Sunderland 10/10 

(fully correct drawing),  

- Short Disposition Scale: Anxiety 8/9 and 

Depression 6/9. 

The data collected indicate the presence of 

somatic effects: insomnia, headache, 

dizziness, trembled, fatigue and feeling 

nausea when she wakes up and the 

existence of an emotional impairment: 

permanent agitation associated with an 

inability to relax and an attitude of concern 

most of the time, loss of interest in other 

activities. An important effect was detected 

at the personality level – the loss of self-

confidence. There was no significant 

effects on the cognitive level, the cognitive 

functions being, in generally, fully 

preserved. It was detected a slight 

weakening of the fixing memory. 

A. explained that before she was more 

careful about her own person, she went to 

the hairdresser, to the massage; she used to 

read a lot, long walks. She said that now 

she avoids leaving her husband, afraid that 

it might happen something while she is not 

around. The children offered to help her in 

order for her to take a break but she 

refused them. At the time of the interview, 

A. presented proper hygiene and clothing. 

From the stories, they had a beautiful 

marriage, full of happy events, the age 

difference being an advantage from her 

point of view, she always felt protected 

and loved. 

The lack of professional and social activity, 

the short time spent outside the house, 

made A. develop fears, psychic and 

muscular tension, difficulty concentrating, 

insomnia, loss of appetite. Trying to take 

him for a short walk was refuses by him. 

She tries to remind him events from their 

life and different kinds of activities to 

make him smile. We establish the 

following meetings. 

 

Psychological intervention 

The following meetings were focused on 

free discussions in order to relax her. We 

managed to meet on Mondays, 

Wednesdays and Fridays, 6 meetings in 2 

weeks; every meeting had approximate 50 

minutes. For these sessions I developed an 

intervention model in order to reduce the 

identified effects at emotional and somatic 

level. The model includes different 

interventions strategies such as positive 

thinking (positive thoughts), laugh (recall a 

funny event) and outdoor walks in the 

institute's courtyard and different 

relaxation techniques: breathing exercises 

(inhale, exhale) and muscles contraction 

exercises. Another approach was to discuss 
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the personality in Whitehouse's vision, the 

scenario and the life story, in which the 

scenario allows the individual to project 

their future according to their own 

motivations and goals [10]. We debate the 

concept of the life story which allows the 

description and organization of the past. 

The two are integrated into a unified 

construction, named the identity of the 

person who is formed from the 

assimilation of new events and 

accommodation (the person undergoes an 

identity transformation). We chose to 

discuss this to help reorganize certain 

current segments of life. A. understood that 

permanent worry and lack of resting time 

can lead to accentuation of certain 

symptoms. 

Another interventions strategy used was to 

identify some practical solutions. We 

discussed the possibility of hiring someone 

part time to help with housework and S. 

She explained how much time she used to 

stay with their grandchildren, that now 

when they come to visit; she is too tired to 

have any activity with them. She feels old 

and outdated. 

The interventional model achieved it is 

purpose to relax the patient and to find 

some certain measures to coping more 

efficiently her life existence context. 

 

RESULTS AND DISCUSSIONS 

At six months, A. returns for reassessment, 

obtaining: 

- A score of 90/90 at MMSE-2: EV,  

- Clock Drawing Test by Sunderland 

10/10,  

- Short Scale of Disposition, Anxiety 6/9 

and Depression 5/9. 

Towards de past six months, the tests result 

indicate an increase of 4.44% at MMSE 2, 

The Clock Drawing Test by Sunderland 

has the same score which is the highest 

10/10 (perfect drawing) and for the Short 

Scale of Disposition we observed a 

decrease of 22% for Anxiety and 11% for 

Depression.  

The results highlight a good change 

regarding the caregiver’s disposition. The 

tone is better, both from an emotional and 

physical point of view. A. found a suitable 

lady to help her with S. and the house. A. 

started a painting course once a week, 

walks daily, rests, goes shopping, spends 

more time with their grandchildren, 

accepts more easily help from her children 

[11]. The nights became a little heavier, S. 

wakes up more often, became more active 

at night and he doesn’t make the difference 

between day and night anymore. 

Given the facts that now she understands 

otherwise the inherent changes in S's mood 

caused by dementia; it is a little easier for 

her to cope with the events. 

Statements: 

“I feel much better!” 

“I have more energy, I feel like there are 

other ways to manage my time properly.” 

“I realized that I need help.” 

“I communicate easier with people about 

my situation.” 

 

CONCLUSION 

An interventional model that includes 

positive thinking, coping strategies, 

relaxation techniques and a specific 

approach – the concept of life story it was 

proven to be a successful one. The patient 

discovered the possibility to communicate 

with others and find trustworthy people, 

accepting she can make mistakes, 

reorganize her activities and time, care 

about self-discipline and her personal time. 

Information on the steps that the caregivers 

go through, a recommendation from the 

specialist doctor, the possibility of creating 

support groups for caregivers, access to 

information should be made more intense, 

no one is prepared, and more should be 

protected. 
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parentheses in the "Materials and Methods" section. 
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INSTRUCȚIUNI PENTRU AUTORI 

 

MANUSCRISELE. Manuscrisele trebuie redactate în limba engleză și este necesar să conțină material original. Toate articolele se 

trimit în format electronic, Word Doc, cu toate figurile, tabelele, legendele și referințele biblio¬grafice incluse în acelaşi document. 

Se vor folosi caractere Times New Roman 12 și spațierea la un rând a textului. JPG și TIF sunt formatele de fișier acceptate pentru 

figuri și fotografii.  

TITLUL ARTICOLULUI ȘI NUMELE AUTORILOR. Manuscrisul va conține o pagină cu un titlu concis și descriptiv al lucrării 

(recomandabil maxim 12 cuvinte), format Times New Roman 12, majuscule, bold; în limba engleză, precum și versiunea în limba 

română. Această pagină va include și următoarele informații: prenumele și numele (bold) autorilor, fără titlu profesional și/sau 

stiintific precum și afilierea fiecărui autor, format Times New Roman 12 italic. Afilierile autorilor vor fi specificate cu numere și nu 

cu simboluri (de exemplu, 1"Ana Aslan" National Institute of Gerontology and Geriatrics, Bucharest, Romania, 2"Carol Davila" 

University of Medicine and Pharmacy, Bucharest, Romania). In situația în care toți autorii au avut contribuții egale la realizarea 

manuscrisului, ei vor fi menționați într-un subtitlu în ordine alfabetică împreună cu adresele lor de e-mail. Numele autorului 

corespondent și adresa sa de e-mail vor fi menționate imediat după enumerarea afilierilor instituționale ale autorilor. 

REZUMAT. După titlu și autori se va insera rezumatul în limba engleză, precum și versiunea în limba română, fiecare cu un număr 

maxim de 250 de cuvinte, format Times New Roman 12. 

CUVINTELE CHEIE. În partea de jos a fiecărei versiuni a rezumatului se vor include 3 până la 5 cuvinte cheie. 

SECȚIUNILE. Manuscrisele care prezintă rezultatele unor studii originale trebuie să conțină maxim 2500 de cuvinte și să fie 

organizate în următoarele secțiuni: Introducere, în care vor fi specificate clar obiectivele și ipotezele studiului; Materiale și Metode; 

Rezultate; Discuții; Concluzii. In secțiunea "Rezultate" vor fi incluse tabelele, graficile și figurile împreună cu titlurile și legendele 

lor. 

FIGURILE ŞI TABELELE. Figurile vor fi realizate profesional. Titlul va fi scris sub figura, format Times New Roman 10, iar 

pentru numerotare se vor utiliza cifre arabe. Dacă sunt incluse imagini ale unor pacienți, este necesar consimțământul scris al 

pacientului pentru difuzare publică sau pacientul trebuie să fie neidentificabil. Titlul fiecărui tabel va fi scris deasupra, iar pentru 

numerotare se vor folosi cifre romane, format Times New Roman 10. Notele explicative vor fi în partea de jos a tabelului. Nu se 

accepta repetarea rezultatelor din tabel prin grafice. 

EXPRIMAREA MULȚUMIRILOR. Vor fi menționate înaintea bibliografiei, utilizand maximum 30 cuvinte. Se pot exprima 

mulțumiri pentru sprijinul acordat în desfășurarea proiectelor de cercetare. 

CONFLICTUL DE INTERESE. Va fi menționat înaintea bibliografiei. 

BIBLIOGRAFIA. Bibliografia va cuprinde maxim 30 de titluri reprezentând articole publicate recent (în ultimii 10 ani). Se acceptă 

articole mai vechi dacă prezintă importanță deosebită în domeniul respectiv. Titlurile bibliografice se vor ordona în funcție de 

apariția în text. La fiecare lucrare vor fi menționați doar primii trei autori urmați de et al. Citarea articolelor se face după următorul 
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evidence, Free Radical Biology and Medicine, 2014, 66: 3–12. http://dx.doi.org/10.1016/j.freeradbiomed. 2013.03.02223557727. 
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ABREVIERILE. La prima utilizare in text, abrevierea (acronimul) trebuie sa fie precedat de expresia integrală. 

DENUMIREA MEDICAMENTULUI. Se utilizează numele generic al medicamentului. Atunci când marca de proprietate a fost 

utilizată în articolul de cercetare, aceasta se scrie în paranteze și apare în secțiunea "Materiale și Metode" a manuscrisului. 

UNITĂȚILE DE MĂSURĂ. Inălțimea, greutatea, volumul, lungimea vor fi exprimate în unități de măsură din sistemul 

internațional (centimetru, kilogram, litru, unități decimale ale litrului, metrului). Temperaturile vor fi specificate în grade Celsius. 

Presiunea arterială va fi precizată în mmHg. Rezultatele analizelor laboratorului clinic vor fi exprimate în unitățile de măsură din 

sistemul internațional SIU. 

PERMISIUNILE. Originalitatea conținutului materialelor trimise, respectiv încălcarea dreptului de autor (copyright) cât și 

respectarea normelor de etică internaționale, sunt doar responsabilitatea autorilor. 

EVALUAREA MANUSCRISELOR. Manuscrisele sunt acceptate ca propuneri de articole în vederea publicării în această revistă, 

doar dacă nicio parte din articol (inclusiv tabele, figuri, fotografii sau legendă) nu a fost si nu va fi publicată sau trimisă spre 

publicare in alte reviste. Revista nu agreează trimiterea spre publicare a mai multor articole care se referă la aspecte conexe ale 

aceleiași problematici. Manuscrisele sunt examinate ştiinţific de către membrii redacției revistei putând fi trimise şi unor referenți 

externi. Evaluarea originalităţii manuscriselor, cf. Legii 206/2004 privind buna conduită în cercetarea ştiinţifică, se realizează cu un 

soft anti-plagiat. Autorilor li se va da prin e-mail rezultatul evaluării manuscrisului. 
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