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TREATMENT OF TUMORS AND
PARASITIC CYSTS USING HIGHINTENSITY FOCUSED ULTRASOUND
The latest HIFU installation- JC therapy has been in use in NSMC since January 2010. This installation allows noncontact
complete eliminating the endogenic tumor using high intensity focused ultrasound without cutting the tissues and
injury of not affected organs.
NSMC successfully treats: mammary and alvus fibroadenoma; breast cancer; liver tumors and cysts (primary liver
cancer, liver metastases, echinococcosis, alveococcosis); benign and malignant pancreatic tumors; benign and malignant
tumors of kidneys; osteogenic and myelosarkoma of extremities (soft tissues and bones cancer of the extremities).
HIFU-therapy of echinococcosis and alveococcosis developed in the clinic is the one and only in the world and is an
alternative to surgical treatment of this disease, causing the economic feasibility.
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Introduction

Abstract
The concept of pain differs from individual personal physical,
emotional, social, and cognitive-behavior conditions. Pain in its nature
of existence is a complex psychoneurotic syndrome that requires
a multidisciplinary inclusive approach to deal with complicated
disorders. The psychological issues are a central concern in dealing
with pain syndrome, resulting in maximizing emotional outbursts and
disabilities. The particular immediate context of occurrences hugely
influences the perception of intensity over acute pain syndrome. The
cognitive-behavioral psychotherapeutic is the one approach that
effectively addresses the nature of total pain in the context where it
occurs and the associated factors. The pain syndrome needs to be
applied by understanding specific components associated with pain
and through the optimal comprehensive assessment interventions
at a multidisciplinary level. The psychopharmacology aspect of pain
management in conjunction with the patient's primary needs is a
productive assessment method with several positive outcomes.
Objective: The article aims to present the importance of
understanding the relationship between pain and psychological
distress-related symptoms and how it influences pain intensity. The
study also explores the existing psychological methods and techniques
of pain assessment for quality of life.
Material and method: The present study is a qualitative
retrospective method on existing literature and documents.
Key words: pain, psychological symptoms, cognitive-behavioral
therapy, anxiety, opioid

"We must all die. But that I can save him from days
of torture that is what I feel as my great and ever new
privilege. Pain is a more terrible lord of mankind than
even death itself." - J.J. Bonica.
Being with pain is a stressful, complicated, and
multifactorial experience that destroys individual
cognitive and behavioral functioning in dealing with pain
symptoms. These psycho-emotional feelings depict the
level of pain that maximizes the level of anxiety, stress,
and depression. Pain is the one factor that proved the direct
link between the human mind and body. The perception
of pain demands different understanding paradigms
in defining and seeking multidimensional approaches
through multidisciplinary team interventions in clinical
4

practices. Pain is not confined within the bio-medicinal
realm alone; it is a wide-ranging phenomenon that requires
holistic assessment. There are multiple layers of complex
thoughts and feelings in the human brain that construct the
level or the amount of pain a person experience and can
tolerate. Since it is the human thoughts and feelings that
determine how the individual deals with pain symptoms,
controlling personal perception and emotion can serve as
an effective coping mechanism to modify and cope with
the physical pain symptoms [1]. Thus, understanding the
psychological aspect of human pain and symptom could
significantly enhance patient treatment and deliver the
quality of life. The psychological assessment is visible,
playing an essential role in managing and reducing patient
discomfort and other pain-associated problems.
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Psychological distress and physical pain
symptom

Pain is the factor that ruins everyday behavior and interrupts
all activities, and is more than a sensational experience. It is a
complex component of both physiological and psychological
responses in the individual experience. Pain is an unpleasant
combination of human sensory and emotion that damages
tissues, brain, and memory functioning. The pain symptom
demands regular comprehensive assessment to identify the
patient physical, psychological, social, and spiritual dimensions
through multidisciplinary team interventions for psychodynamic
and neurotic assessments. The perception of pain is an individual
response to factors like childhood experience, socio-cultural,
heredity that usually produces different aspects of pain and
suffering. Pain becomes more severe and unbearable, mainly
to those with a distressing socio-cultural group of people. In
contrast, the pain thresholds were at a lower rate among the socioculturally stable group of people with faster recovery rates. The
context of pain and the behavioral condition of the patient also
hugely determine the severity perception of pain experienced by
the individual, which requires cognitive and practical aspects
of psychological care assessment to the earliest [2]. In all the
existing ill-related experiences, pain is the underlying source that
produces disability and risk anxiety disorders leading to several
suicidal activities. Several studies recognize that pain intensity
in its nature of existence is in connection with psychological
symptoms. The longer duration of pain, the higher intensity of
mood disorder, depression, and anxiety increase the level of
pain symptoms. The fMRI (Functional Magnetic Resonance
Imaging) mainly depicts how pain symptoms influence mood
disorders and emotional aspects in clinical practices. Most
research findings stated that the psychological depressive
symptoms and pain frequency are the two determining factors
of human health. The epidemiological evidence also affirms
the high intensity of psychological distress over pain symptoms
among medically advance ill patients. The ovarian hormones are
also equally responsible for pain intensity in a different region of
the human brain/mind state [3].

Another finding suggested that the particular immediate
context of occurrences hugely influences intensity over acute
pain syndrome. Thereby, if the individual is preoccupied with
existential fear and anxiety, even opioids and other related
drugs are visible less effective. It instead worsens the intensity
of physical pain syndrome. The recent experimental study
also found the feeling of hypochondria or somatic visible in
increasing the intensity of physical pain symptoms. On the
other hand, timely addressing the pain syndrome by distracting
the patient thoughts into another interest is an effective coping
mechanism that reduces the sensitivity rates of pain and
suffering [1]. Pain is a distressful and prominent symptom that
affected 75-78% of patients with advanced medical illness. It is
also evidence that 68% of death due to stroke have experience
pain and symptom disorders. The study also depicted that pain
syndromes highly affected the individual ways of life, physical
functioning, concentration, increasing disease risks, and
helplessness. Being with pain is a stressful event that makes the
psychological factors central to the individual experience of pain
and for quality treatment policy. Stress is the contributing factor
for health problems and chronic pain, including blood pressure,
heart disease, obesity, diabetes, and trigger muscle tension that
maximize pain intensity. The treatment procedure demands the
associations of the sensory, cognitive, emotional, behavioral,
and environmental factors that need immediate assessment in
the possible ways for effective pain management [5].

Adapted from Bettina Sandgathe Husebø, 2020[7].

The Psychological Aspects of Pain and
Symptom Management

Thus, understanding the individual concept of physical
pain is essential to understand the endurable pain level and
develop effective coping strategies in dealing with both acute
and chronic pain symptoms. Chronic pain accompanied several
psychological and mood disorders that usually destroyed
patients' peace of mind and quality of life in their nature of
existence. The factors responsible for the causes of chronic pain
in the human body are; nerve fibers dysfunction through injuries
or surgery, patient medical condition, some portions of brain
neurons dysfunction, through accident or illness [4].
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Despite the advanced modern medical science and
technologies in clinical practices, psychological distress remains
the underlying issue in dealing with chronic pain. The intensity
of psycho-emotional grief associated with pain increases disease
risk rates in the individual experience and reduces inpatient
quality of life. Pain in its nature of existence is a complex
psychoneurotic syndrome that requires a multidisciplinary
inclusive approach to deal with complicated disorders. Effective
total pain management hugely depends on the holistic assessment
of the patient's physical, psycho-emotional, social, and spiritual
aspects. Identifying psychological distress-related symptoms
and the significant examination of factors associated with painrelated distress are the two essential elements to be identified
in pain assessment. Identifying the patient's pain frequency
and the amount of pain accounted for health variables is also
equally crucial as it significantly differs from the individual
cognitive-biological and environmental context [6]. Thus, the
5

psychotherapeutic interventions inpatient total pain management
becomes an essential coping mechanism in reducing the
intensity of pain. The psychological assessment is also visible
in identifying and understanding the patient's negative thoughts,
emotional sufferings, and other associated ill behavior, which
usually produces discomfort and increases the pain inpatient
experience. The pain syndrome needs proper assessment by
understanding specific components associated with pain and
through the optimal comprehensive assessment interventions
at a multidisciplinary level. The psychopharmacology aspect
of pain management in conjunction with the patient's primary
needs is a productive assessment method with several positive
outcomes [5].

Adapted from Bettina Sandgathe Husebø,
2020[7].
On the other hand, recognizing the role of psychologists
in pain management begins during the 1950s and 1960s with the
rapidly growing problems of patients experiencing disabilities
through constant chronic pain. On the other hand, the patients
were not able to explain the extent of damage caused in their daily
experience with the pain symptoms. In finding the nature of pain
that interrupts the individual cognitive function, the clinicians
focus on biomedicine asper and ignore the psychological factors
accompanying the pain syndrome. Failing to acknowledge the
psychological components resulted in long-term psychological
damage and makes the pharmacological treatment ineffective
[8]. In addressing the total pain, it is essential to understand
the context and the factors involved. The cognitive-behavioral
psychotherapeutic is the one approach that effectively addresses
the nature of real pain in the context where it occurs and the
associated factors. Cognitive Behavior Therapy is a humanistic
approach that constructs unique coping skills through several
relaxation techniques for managing and controlling the total
pain symptoms. It adopts the diversion techniques against the
psychosocial-spiritual signs that accompanied the patient physical
pain through its positive therapeutic approach. The therapeutic
assessment effectively manages specific body functioning, brain
waves, stress response, relaxing muscular tension, and reducing
the overall body response to pressure [9]. Acknowledging the
patient's socio-cultural background, economic status, and belief
system is another critical area to be identified to deliver quality
treatment procedures in total pain management.
The biopsychosocial model is a modern humanistic
approach that incorporates patient sensory, cognitive, emotional,
behavioral, and environmental factors in understanding and
managing the pain symptoms. Mainly for adults with chronic
pain, the cognitive-behavioral model is an essential coping
mechanism for relieving pain and recover from symptoms. The
study on pain experience among the medically ill population
found that pain is due to patient psycho-emotional and behavior
factors like beliefs, fear, and addiction to drugs. In addition to
chronic pain, the majority of the patients experience physical
organ dysfunction, sleep disorder, fatigue, isolation, and care
assessment dissatisfaction. The side effects of pain hugely affect
the patient's cognitive process, emotional outbreak, and other
phobic responses. It requires the psychological understanding
and assessment of patient pain experience alongside the biomedicinal supports for effective pain management in clinical
practices. On the other hand, the psychosocial approach is the
model of care that encounters the environmental challenges and
other inevitable cognitive issues in the chronic pain experience.
6

A pilot study done on chronic pain management shows the
increasing reliability of the psychological instruments used to
treat patient cognitive-behavioral therapy towards chronic pain.
The treatment aims to reduce the patient's maladaptive behavior,
beliefs, negative thoughts and identify those associated harmful
components that make pain treatment ineffective. The therapeutic
assessment helps in re-organizing the patient cognitive process
through pain therapists, anesthetists, clinical psychologists, and
physiotherapists in the clinical practices. The pain management
medicinal contents differ as per the patient's perception of the
pain and cognitive-behavioral context. It is basing on seven
fundamental principles; Direct positive reinforcement of pain
behavior, Indirect positive support of pain behavior, Positive
reinforcement of good behavior, Physical fitness and function,
Cognitive reframing, Education and empowerment, Critical
process factors, and The evidence base [10,7,8].

Challenges and discussion

The emerging issues in pain and symptom management
are opioids and other related drugs that lead to addiction or
total dependency. This addiction and total dependency make
the psychological intervention more essential to control the
dependence or total reliance on opioids and other drugs through
its non-drugs psychotherapeutic techniques. The patient mainly
develops total dependence on drugs in chronic pain when their
psychosocial-emotional sufferings were not identified and
treated on time. On the other hand, chronic pain is a stressful
event, subjective experience, self-limiting but not self-evident,
which becomes the underlying public health concern. To
encounter frustrating patient events and difficult situations
effectively demands multimodal approaches to care with
multidisciplinary team interventions. No doubt that humans are
destined to die, but the pain is a terrible lord rather than death
itself. So, saving the individual from the torture of pain and its
side effects becomes the core concern for the multidisciplinary
teams involves in clinical pain management [11]. However, in
a country like India, the distressing psychological symptoms
are still considered as symptoms not to be treated in its clinical
practices. The painful patient symptoms and emotional suffering
are not considered an illness to be treated in most cases. It is
only through identifying and acknowledging the psychosocialspiritual distressing symptoms associated with pain, the
influential 'total pain' management policy can be successfully
implemented. The holistic assessment in clinical practices is
satisfactory for the patient and is a rewarding activity even for
the health care professionals.
The war against chronic pain symptoms remains a difficult
one in clinical practices. It is always co-existed with several
psychological distressing symptoms, which sometimes resulted
in a patient physical disability. Albert Schweitzer wrote: "The
use of narcotics in terminal cancer is to be condemned if it
can be avoided. Morphine and terminal cancer are in no way
synonymous. Morphine usage is an unpleasant experience for the
majority of human subjects because of its undesirable side effects.
Dominant in the list of these unfortunate effects is addiction"
[12]. The psychological non-drugs therapeutic approach is the
only way to relieve pain that prolongs suffering without addiction
and zeroes adverse side effects. Pain management is a unique
challenge to health care professionals that requires several
sensible and pragmatic diagnostic approaches to intervention,
alongside quality management skills and strategies. At present,
realistic expectations and recognition of the limitation in
chronic pain medication are the two emerging challenges
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

in chronic pain management. The use of an opioid is another
fundamental challenge to every health care professional. The
dangers of opioids and other related drugs can be mainly visible
in worsening a patient's ill condition, loss of memory, untimely
death, and maximizing tension if overprescribed. It requires
an appropriate pain management policy and comprehensive
strategies that work in the patient's best interest with the
minimal inclusion of the use of opioids or total avoidance of
opioids and other related drugs. The pain management strategies
should optimize effectiveness with minimal adverse side effects
through the psychological mind-body therapeutic approaches.
The primary aim of chronic pain management is not to eradicate
the pain, instead to help the patient adjust its thresholds through
appropriate care interventions [13].
In chronic pain management, the patient and even those
clinicians addressing the pain symptoms experience several
psychological disorders like stress, stigmatizes, isolation,
and being disturbed in their everyday life that require special
considerations. Thus, psychological issues become the central
concern in dealing with pain symptom management in clinical
practices. It is to be noted that improving the pain management
standards will inevitably enhance the patient/clinician's quality
of life and wellbeing of the whole in any clinical practice. The
psychological cognitive-behavioral therapeutic approach is the
existing effective model of care to encounter the complexity of
pain experience through its biofeedback and relaxation therapy.
It is essential to establish a patient referral model to pain clinics,
financial support, acknowledging patient attribution, and
consistent evaluation of patient treatment outcome or progress
in pain management. Patient physical fitness also plays a vital
role in managing pain-related symptoms that can provide
patient self-reinforcement with a positive outlook towards
environmental challenges. Some of the underlying factors that
need to be evaluated in psychological pain assessment are; care
goals, present/past adherence to diagnosis/prognosis, patient
beliefs, and cultural background. Comorbidities and related
symptoms apart from the pain syndrome, patient history of drugs
consumptions, ongoing patient cognitive functioning with the
treatment, and socio-economic status are also essential [5].
The clinicians should be cautious in differentiating between
the patient's physiological tolerance, physical and psychological
dependency on opioids, and related drugs in pain assessment.
The amount of medications for pain control and the negative
phenomenon after the withdrawal of drugs is an important
domain that requires special considerations. The psychological
assessment is another critical area of care to help the patient
develop the ability to create self-defeating and self-denigrating
insights to encounter reality and pseudo-addiction behaviorism.
It will also help enhance the individual capability of stress

management to undergo effective self-relaxation therapy that
will lead the individual to identify and solve their problems. The
psychological assessment is also visible effective in reforming or
improving the daily habits of the patient physical activity by not
allowing pain symptoms to take over the individual happiness.
Developing a healthy lifestyle, distracting pain through social
integration, and engaging with newly form hobbies is also an
essential coping mechanism against pain syndrome [14,7]. The
psychological aspect of pain management is a growing public
health concern that identifies the patient pain frequency to
establish a quality treatment plan and policies. The psychological
cognitive-behavior and evidence-based strategical therapeutic
approaches are effective with chronic pain of every age and
complex cultural background. The psychospiritual model is also
another effective pain and symptom management mechanism,
mainly with those psychological depressive symptoms through
chronic pain [15]. Thus the underlying factor in pain management
is to acknowledge both the mental and physical risk factors
for effective pain management strategies. The concept of total
care approaches that address patient socio-economic and other
bio-environmental challenges through multidisciplinary team
interventions could effectively help the patient in their pain
experience than any other method.

Conclusion

Pain is a stressful, complicated, and multifactorial
experience. It is a universal symptom that disturbs the whole
process of normal human organ functioning. Whether acute or
chronic pain it is always accompanied by several unwanted,
ill feelings that increase the disease risk. The psychological
assessment is a safer approach of care that provides a non-drug
method that directly deals with the origin of pain symptoms. It
helps reduce the psychological depressive stressors that worsen
the individual pain and cope effectively with several factors
associated with pain and suffering. Thus, learning how to cope
with the problems and stressors related to pain and suffering is
the core criterion for effectively dealing with the pain symptoms.
Disclosures: There is no conflict of interest for all authors.
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Abstract
According to the study literature, urolithiasis remains one of the
most common nosologies among the child population. In connection
with the global changes in the health status of the population of our
planet, the social significance of urolithiasis has recently acquired new
relevance. The mechanism of stone formation is a complex process;
stones are formed as a result of urine saturation with oxalates, calcium,
uric acid, cystine. Most stones in children are located in the upper urinary
tract. In 15%-25% of cases in children, urolithiasis may be asymptomatic.
Diagnostics today are not difficult. If urolithiasis is suspected, first,
among the instrumental research methods, ultrasound examination of
the urinary tract is used, which identifies both X-ray-positive and X-raynegative stones. Nowadays, not all standards for treating obstructing
stones of the upper urinary tract in children of various sizes and
localizations, as well as the type of pelvis structure, have been defined.
Simultaneously, new trends in treatment may change already existing
standards. It should be noted that in the modern world and ways of
metaphylaxis urolithiasis in children studied insufficiently. In the world
literature, there is insufficient information on predicting the occurrence
of recurrence of urolithiasis and ways to eliminate them. This literature
review examines the epidemiology, etiopathogenesis of urolithiasis,
diagnosis, existing treatment standards and metaphylaxis. Methods of
active tactics of treatment of obstructive stones of the upper urinary
tract are analysed in more detail.
Key words: urolithiasis in children, etiopathogenesis, kidney stones,
prevalence, diagnosis, treatment, metaphylaxis

Introduction

Urolithiasis of the upper and lower urinary tract is a
widespread disease, despite the fact that this pathology has
been known since ancient times (in 1901, the archaeologist
Smith found a bladder stone near the Egyptian village of
El Amrah in a mummy buried 7000 years ago). Currently,
urolithiasis is called a disease of civilization, since the
factors that contribute to the increase in growth include
modern living conditions, such as physical inactivity,
leading to metabolic disorders, unbalanced nutrition. The
prevalence of urolithiasis in some countries has increased
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

by more than 7 times over the past century (Apolikhin O.I.,
2017). It should be noted that an increase in the incidence
of urolithiasis is noted in all age groups. According to
the results of a comprehensive epidemiological study by
Romero in 2010, the incidence of urolithiasis over the past
20 years in economically developed countries such as the
USA, Germany, Italy, Spain and Japan has doubled, with a
progressive increase in this indicator in those years. [1]. In
our country, according to Alchinbaev M.K. (2016) among
the adult population, there is an increase in the incidence
of urolithiasis in the region from 42.3 per 100 thousand of
the adult population in 2000 to 76.6 per 100 thousand of
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the population in 2015 [2]. It should be noted that when studying
scientific publications over the past 20 years, there are no data
on the frequency of urolithiasis in children in our country. In
Russia, the incidence of urolithiasis in children is 19-20 cases,
and in adolescents it reaches 80-90 cases per 100 thousand of
the child population (Alyaev Yu.G., 2004). Other authors, such
as Straub M., Gschwend J., Zorn C. (2010), also note an increase
in the incidence of the disease in those periods, especially in
children under the age of 1 year [3,4].
According to the information of the National Health and
Nutrition Examination Survey (NHANES), which helps analyze
trends in the prevalence of kidney stones in the United States,
shows that the prevalence increased from 5.2% between 19881994 to 8.8% between 2007-2010 [5]. Thus, urolithiasis is a
widespread disease, which tends to increase from year to year.
Despite the fact that urolithiasis has been studied for a long
time, today there are no exact comprehensive unified scientific
points of view about the etiopathogenesis of this pathology.
Exogenous and endogenous factors contribute to the
stone formation. Exogenous factors include environmental
and climatic conditions of the environment (air humidity,
temperature fluctuations, precipitation and the influence of
insolation), peculiarities of the chemical composition of soil and
water, nutrition, social factors (physical inactivity).
Endogenous causes include genetically determined
hereditary factors, endocrine disorders (hyperparathyroidism),
diseases of the digestive tract (malabsorption syndrome, Crohn's
disease), abnormalities of the urinary system, urinary infections.
There are many theories explaining the causes and
mechanisms of pathogenic stone formation. The main ones are:
microbial theory (Meckel, 1856); physical and chemical theory
(Ultsman, 1890); the theory of colloid-crystalline equilibrium
(Lichwitz and Schade, 1889); Matrix Theory (Randal, 1936). It
is worth noting that all theories of stone formation are united
by the main condition - the presence of urine supersaturation
with stone-forming substances (minerals) and indicators, more
precisely, the stability of the urine reaction (pH).
It is known that the stone formation initially begins in the
renal collecting system, terminal collecting ducts, or attached to
the renal papillary surface or epithelial surface of the terminal
collecting ducts [6].
In 1937, Randall suggested that kidney stone formation
"requires an initial injury that precedes kidney stone formation"
[7]. He reported that 17% of the 429 pairs of kidneys examined
at autopsy had "calcium deposits on the walls and intertubular
spaces of the renal papilla". He also described these plaques as
the "natural process of repairing a type of tubular injury". After
dissecting 1,154 pairs of kidneys, Randall found that 19.6%
showed signs of calcified lesions in at least one renal papilla
and 65 kidneys had a primary kidney stone attached to the
papillary plaque [8, 9]. He hypothesized that interstitial calcium
phosphate (CaP) and calcium carbonate deposits break out on
the renal papilla surface and form a type I precalculus lesion
[8], now known as Randall's plaques [10]. He also suggested
that excessive urinary supersaturation, or "hypersecretion",
leads to salt crystallization of stone formation and clogging of
the collecting ducts, creating a type II precalculus lesion [9],
now known as Randall's plaque [11]. Thus, Randall proposed
two pathways for the formation of kidney stones. The first is
through changes in the renal parenchyma and the formation
of Randall's plaques, and the other, requiring changes in urine
composition or supersaturation, leading to the development of
Randall's plaques.
10

Khan et al. performed detailed scanning (SEM) and
transmission electron microscopy (TEM) analysis of RPL and
renal papillary tissue at the calculus attachment site. The plaque
looked like a small ledge. SEM analysis showed that plaques
were aggregates of spherical CaP crystals mixed with fibers of
various thicknesses and other cellular products [12].
Sidorenko S.V. (2001) indicates the infectious genesis
of stone formation in his work. Solkh R.M., Andryukhin M.I.,
Makarov O.V., Fedchenkov V.V. (2017) studied pathogenic
urease-producing bacterial strains, in particular intestinal strains
[13]. The cascade of reactions in the interaction of uropathogenic
microorganisms and urothelium cells leads to disruption of the
assembly of new villi and the expression of E. coli virulence
genes [14-17].
In their works, the authors Carla G. Monico, Dawn S.
Milliner (2011) describes the genetic determinants of urolithiasis,
in particular idiopathic (polygenic and monogenic) forms of
urolithiasis, which are caused by various disorders in the gene
locus. For the common polygenic form of urolithiasis, studies
of familial relationships and candidate genes have revealed
abnormalities in calcium metabolism. It should be noted that
monogenic forms of urolithiasis are mainly found in children
and adolescents [18].
In few previous studies, 50-60% of cases of urolithiasis
are inherited predisposition; the probability of developing in
patients of the first-degree relatives and more distant family
members has been estimated at 15% to 65%, while 5-20% has
relatives being affected by this disease [19]. In 65% of patients
with calcium nephrolithiasis and in 70% with hypercalciuria
may have a family history of the disorder [20]. More than 80
monogenic forms of urolithiasis are known, for example,
xanthinuria, primary hyperoxaluria, cystinuria types A, B and
AB, metabolic disorders of 2,8-dihydroxyadenine, LeschNyhan syndrome and others [19, 21]. However, the main form
of urolithiasis represented by polygenic inheritance [22].
Urolithiasis can be classified according to location, size,
aetiology of formation, composition, and risk of recurrence.
According to the European Association of Urology guidelines
for urolithiasis, upper urinary tract stones can be classified
according to size, as ≤5 mm, 5–10 mm, 10–20 mm, and> 20 mm
[19]. Stones can be classified according to anatomical position: in
the calyx (upper, middle, lower), renal pelvis, ureter (proximal,
middle, and distal) and urinary bladder. The composition and
density of urinary stones can be assessed using native-computed
tomography, which determines the X-ray density of stones in
Hounsfield units. Based on the results of determining the density
of stones, they are divided into 4 groups: 1) the density of stones
is up to 500 units. H; 2) the density of stones is from 501 to 1000
units. H; 3) the density of stones is from 1001 to 1500 units. H;
4) the density of stones is over 1500 units. H.
It should also be noted that according to the radiological
characteristics, the stones are divided into radiopaque ones:
calcium oxalate dihydrate, calcium oxalate monohydrate,
calcium phosphate; low-contrast: magnesium and ammonium
phosphate, apatite, cystine; non-contrast: uric acid, ammonium
urate, xanthine, 2,8-dihydroxyadenine, medicinal stones (Table
1).

By chemical composition:

- Inorganic: calcium oxalate, calcium phosphate,
ammonium magnesium, calcium carbonate.
- Organic: uric acid, ammonium urate, protein calculi:
cystine, xanthine, 2,8-dihydroxyadenine. [23]
About 80% of urinary stones are calcium, most of which
are calcium oxalate [24].
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Table 1

The characteristic features of the most common urinary tract stones

Composition

Frequency of the
occurrence

Radiological characteristics

CT appearance (X-ray
density of stones) in
Hounsfield units (H)

Aetiological Factors

40-80%

Radiopaque

1700-2800Н

Metabolic disorders
(idiopathic hypercalciuria or
hyperoxaluria)

Hydroxyapatite (calcium
phosphate)

20-60%

Radiopaque

1200-1800Н

No metabolic abnormality

Brushite

2-4%

Radiopaque

1700-2800Н

Not associated with
urinary tract infection

Uric acid

5-10%

Non-contrast

200-450Н

Idiopathic hyperuricemia

Struvite

5-15%

Radiopaque

600-900 Н

Renal infection

Cystine

1-2,5%

600-1100Н

Renal tubular defect

Calcium oxalate
monohydrate/dihydrate

Low-contrast

Clinical manifestations

The most common manifestations of urolithiasis in children
are abdominal pain, dysuria, vomiting, oliguria, haematuria,
pyuria, and urinary tract infections. Macroscopic or microscopic
haematuria can be found in 90% of children with urolithiasis.
In a series of studies by Bayen M., Hamdi L., Hamdi A. et
al. (2017), urinary tract infection and abdominal pain were the
main clinical signs of urolithiasis in children. Most children with
urolithiasis have a positive family history. 29.5% of patients had
a family history of urolithiasis, which was an important factor in
the etiological study and diagnosis of urolithiasis [25].
In 15-25% of cases in children, urolithiasis may be
asymptomatic, which requires more attention [26]. It should
be noted that, in infants, general symptoms of urolithiasis
prevail, such as vomiting, nausea, abdominal pain without
clear localization, while in school-age children, pain can be
characterized as attack of acute pain in the form of renal colic.
According to the study literature, approximately 80% of urinary
tract calculi can be excreted spontaneously [27].
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Pyuria is an almost constant symptom of urolithiasis. A
pathological sign of urolithiasis is the excretion of stones in the
urine. Spontaneous discharge of stones has observed in 51.21%
of children [25]. The diameter of these stones is usually 4-5
mm; however, in children, stones with a diameter of 9-10 mm
may be discharged spontaneously, which is related to the greater
elasticity of the urinary tract [4].

Diagnostics

With the introduction of modern ultrasound devices, X-ray
research methods, at present, the diagnosis of urolithiasis does
not cause any difficulties.
The simplest, non-invasive, readily available method
for diagnosing urolithiasis is ultrasound (ultrasound). B-mode
ultrasonography can detect stones in the kidney, in the proximal
ureter at about the height of the inferior pole of the kidney, and
in the distal ureter. As a rule, stones in other segments of the
ureter cannot be visualized due to intestinal gas. The expansion
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of the calyx-pelvis system is an indirect sign of a kidney
stone. The sensitivity and specificity of ultrasound diagnostics
of nephrolithiasis is approximately 61–93% and 95–100%,
respectively. The accuracy of ultrasound examination for
urolithiasis in children is also different. Stones could be found in
33-100% of cases. The information content of detecting stones
by ultrasound is much higher in the kidneys than in comparison
with the ureter [28].
Intravenous urography can reveal radiopaque stones.
This method allows you to assess the excretory and evacuation
function of the kidneys. According to the study literature, the
specificity of urography is 82%, and the sensitivity is 69% [29].
With obstructing stones of the upper urinary tract, an increase in
the renal cavity system (calyx, pelvis) is noted, manifests itself
in the form of secondary hydronephrosis.
Non-contrast computed tomography (NСT) is a method
with the highest sensitivity of 91–100%, corresponding to
specificity (95–100%, respectively) for examining ureteral
stone. Using thin sections (<5 mm) to detect small stones. Noncontrast CT is superior to all other imaging techniques [30,31].
The measurement of density (Hounsfield unit) also facilitates the
assessment of stone composition, which is important for treating
urolithiasis [32].
However, the radiation dose in non-contrast computed
tomography is about 2.8-5.0 mSv [33], which is significantly
higher than with traditional radiological methods. Because
children with urinary stones are at a high risk of recurrence in
their lifetime, they are likely to need multiple stone examinations
over the course of their lives. Therefore, radiation exposure is an
important issue in pediatric urology. Kuhns et al. calculated that
the ratio of the risk of abdominal and pelvic cancer due to a
single tubing for stones to the risk of natural cancer during the
child's life is from 2/1000 to 3/1000 [34].
During the last decade, examination protocols with lower
doses of radiation (the so-called ultra-low dose tubing) have
been developed. However, this term is not standardized. Using
these protocols, the radiation dose can be reduced to about
1–2.2 mSv [35, 36]. However, the informative value decreases,
especially with regard to the composition of the stone (measured
in Hounsfield units), which jeopardizes the effectiveness of the
treatment.
In addition, computed tomography makes it possible to
assess the condition of the renal parenchyma, the presence of
anomalies of the urinary system, more accurate localization of
the stone, the density and volume of the calculus, which is an
important step in planning treatment.
The laboratory methods for the study of urolithiasis
include, in addition to a general blood test, a cogaulogram, a
general urine analysis, the following methods are included: urine
pH-metry, urine sediment study for leukocytes, erythrocytes,
salts and bacteria; creatinine clearance; bacteriological culture
of urine.
A complex of biochemical studies makes it possible to
determine compounds such as calcium, phosphorus, magnesium
and uric acid in blood serum and daily urine. In the scientific
literature, a number of specialists indicate the advisability
of determining oxalates and amino acids (cystine) in urine
[37, 38]. X-ray crystallography or infrared spectroscopy;
electron microscopy is currently used to study the chemical
composition of a stone. These methods have both advantages
and disadvantages. The advantages of infra-red spectroscopy
are the speed of obtaining spectra of sufficient specificity, while
using the minimum amount of the investigated material.
The combination of infrared spectroscopy and X-ray
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examination makes it possible to perform not only the
qualitative, as well as the quantitative composition of the
samples, determining the structure of the urinary calculus and
the quantitative proportions of the constituent elements.

Treatment

Stone healing is mentioned in ancient Egyptian medical
scriptures from 1500 BC. The first urinary stones were found
in Egyptian mummies 4000–5000 BC. Between the 5th and the
3rd centuries BC, doctors vowed to refrain from operations with
stones, since the Hippocratic Oath states: “I will not use a knife
even for patients with stones, but I will give it up in favour of
those involved in this work.” In the Middle Ages stone removal
operations were performed by surgeons called lithotomists. For
500 years lithotomists travelled around Europe with their stonecut “lithotomy tables.” In 1561, Pierre Franco performed the
first suprapubic lithotomy to remove a stone in the bladder.
Advances in the treatment of urolithiasis in children were
revolutionary with the development of shock wave lithotripsy
in the early 1980s, making it the treatment of choice for most
upper urinary tract stones. Although recent advances in the
improvement and modification of modern endoscopic equipment
and techniques, treatment options and subsequent access to the
urinary system have expanded. Extracorporeal shock wave
lithotripsy is indicated for children without anomalies of the
urinary tract and musculoskeletal system, with a stone size of
up to 1 cm. Although there is data in the literature where ESWL
was used for stones measuring 1.5-2 cm, this approach should
take into account repeated ESWL sessions to achieve complete
extraction of stones "stone-free rates" [39-42]. Some studies
report that the frequency of complete stone clearance for isolated
stones in the lower calyx group varies from 50% to 62% [43-45].
For large and coral stones, as well as for stones in the lower
calyx group, the use of ESWL is limited.
In 1929 Young was the first to report ureteroscopy. Since
then, methods have been developed to avoid open surgical
procedures and the need for “faceting”.
Surgical methods of treatment are used for obstructing
stones of the upper urinary tract. Over the past 20 years, a major
breakthrough has been made in pediatric urology in the treatment
of urolithiasis in favor of the use of endoscopic treatments such
as ureteroscopy, intrarenal retrograde surgery, and transurethral
ureteroscopic lithotripsy/lithoextraction.
Recent literature reported, in the last decades, percutaneous
nephrolithotripsy (PNL) is used by urologists with stones more
than 2 cm, coral, large stones. The effectiveness of treatment
when using PNL in children, according to various authors, was
50–98% [46, 47]
PNL is the treatment of choice for kidney stones> 2 cm
[46, 47] and for cystine and whewellite stones [47]. Due to
the miniaturization of instruments (so-called mini-, micro-,
ultramini-PNL), indications have also expanded to include
smaller kidney stones (10–20 mm) and lower calyx stones (>
10 mm) [48].
Over the past 20 years, open surgical interventions in
developed countries have been used in exceptional cases, such
as unsuccessful repeated endoscopic methods for removing
stones, anomalies of the urinary tract, and strictures of the ureter.
Urologic Diseases of America, funded by the National
Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK), estimated the annual cost of kidney stones at $ 10
billion in 2012, making it the most costly urological disease.
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Metaphylaxis

Special attention should be paid to the prevention of
recurrence of urolithiasis. In particular, to infectious stones,
so according to Iqbal M., 2013, the recurrence rate for these
groups of stones reaches 15%. The risk of recurrence of kidney
stones after treatment of infectious stones reaches 100% (Johri
N., 2010; El-Nahas A., 2012). Which is explained as follows:
bacteria can stay in kidney stones for a long time in the biofilm
after crushing; the remaining small residual fragments form
the nucleus of the stone, a new center of stone formation,
which serves as a matrix for precipitating salts. The concept
of metaphylaxis includes a complex of dietary, phytotreatic,
medicinal, general health measures aimed at preventing the
occurrence of recurrent stones. Metaphylaxis should start
with general measures such as adequate fluid intake, balanced
nutrition, treatment of concomitant diseases, phyto-prevention,
and normalization of work and rest.
Metaphylaxis may primarily involve regulating fluid
intake and diet. Increased fluid intake increases the volume of
urine and prevents oversaturation and crystallization of crystals.
In children, the fluid intake required for adequate diuresis should
be calculated per 1.5 L/m2 body area. Sugary drinks should be
avoided as liquids containing glucose and fructose increase the
excretion of calcium and oxalate. In addition, fluid intake should
be spread throughout the day. Therefore, in stone metaphylaxis,
water intake is the approach that has the best cost-benefit ratio
[49]. However, it is impossible to control children's fluid intake
at school and in general, children do not adhere well to the rules
of hydration. Because fluid requirements depend on temperature
and activity level, parents may be advised to monitor hydration
based on urine color and density, if possible. The density of
urine, many times higher than 1010, indicates insufficient fluid
intake [50].

Conclusion

Despite the fact that the problem of urolithiasis has
been studied for centuries, many questions remain open, in
particular etiopathogenesis, the rapid progressive development
of urolithiasis in children and metaphylaxis. If we talk about the
diagnosis of urolithiasis, clinical signs in children can be erased,
however, changes in urine tests should alert the clinician, send
a child suspected of urinary tract pathology for an ultrasound
examination, which allows to identify stones, both X-ray positive
and X-ray-negative calculi. For obturation stones of the upper
urinary tract, according to this literature review, percutaneous
lithotripsy is the first-line surgical treatment. In the last decade,
endoscopic devices have been improved, instruments have
been minimized, which makes it possible to use this method
for removing stones in all age groups of children. Every year,
the number of morbidity and prevalence of this pathology
is increasing, which entails large financial costs. In modern
urology, much attention is paid to minimally invasive methods
of treatment; unfortunately, there are little data on metaphylaxis
in the world literature. According to the study literature, there is
information about general measures for preventing recurrence
of stone formation. Urolithiasis is a multifactorial, polyetiologic
disease, therefore, in the management of this pathology, the
approach should be multidisciplinary, patient management
should be individual.
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Abstract
The concept of psychological depressive symptoms affecting the
terminally ill patient still stood as an unsolved mystery in many clinical
practices. The psychological traumatic and depressive stressors are
the factors responsible for destroying the quality of life, and affecting
the terminally ill individual in the most degrading ways. Alongside
the physical pain symptoms, the terminal ill experience is always
accompanied by several unwanted mental disharmonies and emotional
sufferings like toxins, mood disorder, trauma, and low self-esteem. The
higher level of stress and depression determines the growth of tumors
and cancer metastasis rate in any terminal diagnosis. This makes the
assessment of the psychological non-pain symptoms essential alongside
the physical pain symptoms. Failing to acknowledge the patient's
traumatic experience, and depressive stressors will make the treatment
unproductive and increase suicidal activities.
Key words: stress, depression, stressors, terminal diagnosis,
cancer

Introduction

Terminal illness in its nature of existence is a traumatic
event with stressful experience, resulting in developing the
highest psychological depressive symptoms. Unlike any
other ill diagnosis, the psychological depressive stressors
in terminal ill experience worsen the individual physical
pain symptom and increase tumor growth rate into its
advanced stages in the most fruitful ways. It is essential
to understand the tumor types to deal effectively with the
patient's stressful and depressive symptoms in clinical
practices. Several research findings suggested that it is not
the tumor or pain symptoms alone that destroyed the patient
hope and wellbeing. It is instead the depressive stressors
that completely disturb the unique peaceful environment.
Thus, understanding the psychological non-pain symptoms
alongside the physical pain symptom treatment will better
understand the patient's cognitive process with the stressors
and its behavior outcomes in any terminal diagnosis [1].
The psychological assessment interventions in the patient's
traumatic and depressive experience are also visible in
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

delivering quality of life, controlling the growth of cancer
metastasis rate, and enhancing the patient surviving rate.
Purpose: To study the effect of the psychological
stressor on various parts of immunological function and
associated with cancer. The aim is also to bring out some
of the essential assessment methods and propose strategies
in dealing with stress and depressive symptoms.
Material and methods: The proposed study is an
analytical method basing on the existing documents and
literature.

Results and discussion

Cancer is a disease that affects individual physical
health, emotional feeling, social life, and having several
psychological disorders as its outcomes. Being with
cancer is when the individual develops unwanted habits
like excessive use of alcohol and other related drugs to
eased down their emotional suffering, pain symptoms,
and mental disharmony. It is the times when they need
people's support the most to deal with their isolation,
15

loneliness, hopelessness, anxiety, and other depressive
stressors. Psychological depressive stressors are found to be
the most neglected area of care and are sometimes considered
symptoms not treated in clinical practices. This negligence
hugely affected the individual physical health stability and a
higher level of disability. The story of depression is higher in
women with terminal illnesses than their male counterparts. The
psychological approach to terminal care with family and loved
ones supporting the patient to face the existential challenges is
visible as the core coping mechanism that delivers the quality of
life and wellbeing in the end-of-life care.

Stress and depression in terminal ill
experience

Though the advanced medical science technologies
effectively address the wide-ranging needs of terminally ill
patients, it mostly confined to the patient physical pain symptoms
alone. Terminal ill diagnosis, unlike other illnesses, requires a
whole-person treatment that acknowledges the psycho-emotional
sufferings that affected the patients in the most degrading
ways. Terminal illness is accompanied by several unwanted
experiences that hugely disturb the individual wellbeing and
quality of life. Some of the stressors that pre-occupied the
terminally ill patients are trauma, anxiety, loss of will to live, and
other mental disharmonies that serve as the underlying threat to
patient quality of life and wellbeing [1,2]. Among all the factors,
death anxiety is the main contributing factor affecting the patient
immune system, unhealthy relationships, loss of sense over selfesteem, and poor decision making towards treatment plan and
policy. The psychological stress and depression associated with
the initial stage of cancer and its metastasis hugely decrease
the patient's quality of life and wellbeing. Stress in its nature of
existence is an adaptive reaction in cancer metastasis that usually
produces physical, mental, and behavioral changes in patient
terminal experience. It is a non-specific psychological reaction
towards life situations' external and internal demands beyond
the average human ability to deal with, killing the brain cells.
Comparatively, stress is visible as the most common experience
among terminally ill patients with long-term psychological
distress [2]. In one of the latest findings, depression and stress are
the two everyday unwanted experiences among cancer patients
in India (n=320; 72.5%) [3]. Depression is higher in the age
group of 18-40 among the women with breast cancer patients
in India (n=270; 96.7%) [4]. Depression, on the other hand, is
more than just a feeling of worthlessness or mood disorders;
it is a symptom that is linked with human brain chemicals of
serotonin and norepinephrine, which causes several pains like
joint and back pain with sleep disorder and can even lead to a
depressive episode. In the World Health Organization (WHO)
latest report, depression accounts for patients adjusted with a
physical disability, mental and behavior disorder to the patient
of all ages [5].
Depression and stress are the two most psychological
disorders among terminally ill patients in India. It decreases the
patient's health stability, heightened self-depreciation, reduces
energy, and is different from grief. The underlying features
of depression that terminally ill patients usually experience
include bipolar disorder, clinical depressive disorder, persistent
depressive disorder, and seasonal affective disorder. The
degree of depression varies from the individual experiences,
and it has no age bar. The recent findings in India concluded
that depression is higher among terminally ill women patients
than the men group [6]. In another latest study among cancer
patients in India, the depression rate ranges from 4.4% to
16

89.9%, emphasizing emotional distress. The rate of depression
increases as per the stage of the cancer metastasis. On the
other hand, lack of awareness, ignorance, social stigma, and
discrimination becomes the underlying factors for worsening
the patient's mental health conditions. Depression has no age bar
and is hugely responsible for suicidal activities, which India is
considered the most depressed country in the world. Some of
the most depressive symptoms are loss of appetite, loss of selfesteem, energy, concentration, and slow cognitive process [7].
The genetic and biological factor plays an essential role
in a patient experiencing depression and stress. Specific genes
increase the risk of developing a mental illness, depending on
one's life situation, which may trigger it like abuse or trauma
(life experiences). While some mental health issue arises through
the parent environmental exposures resulted in the child mental
disorder. Exposure to environmental stressors, inflammatory
conditions, toxins, alcohol, drugs while in the womb can
sometimes make the child suffering from mental illness. Brain
chemistry is also another cause for mental health problems; when
the neurotransmitters that carry signals from one part to the other
parts of the brain and body are impaired, nerve receptors and
nerve systems change dramatically, leading to depression and
other emotional disorders [8]. Cancer/terminal illness is a unique
experience with both the disease and the situational challenges
that produce uncertainty over life and huge psychological
effects that disturb the individual nature of existence in the most
rigorous way. It is essential to acknowledge the adaptive patient
capacity over their environmental challenges and understand
how the individual responds to the stressors events in terminal
experience. Knowing the level of patient sense of sensitivity
towards the stressors event is also essential in developing the
coping strategies in the most effective way. Looking at the
current condition of India, the depressive stressors that put the
individual life into miserable conditions and severe problems
in daily life and relationships remain unconcerned. Moreover,
the signs and symptoms of depression can vary depending on
the individual's mental or psychological state. In general mental
health symptoms can affects emotions, behaviors, and the
cognitive process [9].

Assessment

Psychological stress, anxiety, and depression are the
most common adverse outcomes in any terminal experience,
which require special consideration in attending to the patient
emotional needs and mental problems through effective coping
strategies in the clinical practices. Coping is an ongoing process
that needs several cognitive efforts and energy to deal with the
depressive stressors; it requires skills and techniques to give
the terminally ill patient the ability to adjust and overcomes the
environmental challenges or reduce the stressors events in life.
Though the level of depression and stress differ in terminally
ill men and women, the coping strategies don't differ, in which
the two most effective coping mechanisms are social support
and problem-solving techniques. In dealing with depressive
stressors, studying the patient's past and present history is
essential for practical problem solving, decoding, and addressing
the stressors in the most effective and appropriate ways. The
hypothalamic-pituitary-adrenocortical axis (HPA) and the
sympathetic-adrenal-medullary (SAM) system of the human
organs responsible for mood disorders and negative emotional
feelings demand special assessment in palliative end-of-life care
[10, 8].
The HPA and SAM not only influence the effects of stress
in cancer metastasis but also have several disease risks related
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to physiological processes, affecting immune cells' activity,
including natural killer (NK) cells, T cells, and macrophages as
the outcomes of activating the stressful stimuli's. In dealing with
psychological stress, the involvement of the family and friends
to give emotional support to the patient is considered to be the
best coping mechanism to fight against the immunological and
endocrinological consequences of the patient psychological
functioning. It is also visible that psychosocial-emotional
supports is an effective mechanism in reducing tumor metastasis
and associated symptoms. It serves as the factor that controls
the degree of anxiety and depressive stressors that regularize the
individual peripheral and central nervous system functioning in
the most effective ways. Immuno-modulatory therapy is also an
essential assessment in dealing with patient depressive stressors
symptoms in clinical practices [11,9]. The psychotherapeutic
intervention is more effective than psychotropic medicines with
regards to patient recovery from depression and wellbeing.
Moreover, the mere use of counseling therapy alone without
psychotherapy has minimal impact on dealing with the depressed
situation of the terminal patient. Person-centered therapy with
a holistic approach to terminal care can successfully encounter
psychological distress stems, emotional needs, reconstruct mental
stability, and build practical coping skills. The early intervention
of psycho-stimulant substances like dextroamphetamine or
methylphenidate is also a well-recognized therapy against
insomnia and hugely improves patient mood and wellbeing [12].
The intervention of the psychological approach to terminal
care has been visible effective in three essential dimensions for
patient quality of life; in effectively reducing the psychological
depressive stressors, increasing the patient survivor period,
and decreasing the cancer metastasis rate. The collaborations
of psychotherapy and psychopharmacological approach to
terminal care are also effective in reducing the rate of tumor
growth and boosting the functions of the immune system [13].
The followings are the standard existing measuring scales
to effectively measures the level of stress and depression in
terminal ill diagnosis.
Figure 1 - Stress Measuring Scales [12,13].

The Hospital Anxiety and Depression Scale (HADS)
is a fourteen-item scale depression rating tool use to indicate
the antidepressant medical response, while Zung Self-Rating
Depression Scale (ZSDS) is a twenty-item self-reporting
depression measurement scale use to show the presence or
absence or the level of depressive symptoms in palliative endof-life care patients. The Edinburgh Depression Scale (EDS)
is a ten-item postnatal depression tool used to measure the
symptoms like guilt, hopelessness, mood swing, and another
related cognitive process in a terminally ill patient. The Nagi
Disability Scale (NDS) is the clinical instrument that identifies
the degree of psycho-emotional suffering and other associated
issues among cancer survivors. The Patient Health Questionnaire
(PHQ-2) is used in screening cancer patients for undiagnosed
depression. It is effective in screening larger groups of patients
for depression [14, 8].
The use of verbal screening instruments by forming some
relevant questionnaires regarding the low and high mood of a
patient undergoing depression can also enhance the treatment
policy to address the depressive stressors. According to DSMJournal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

IV (Diagnostic and Statistical Manual of Mental Disorders),
depression is mainly associated with patient loss of interest
in daily activities, difficulty in making a quality decision,
psychomotor agitation, and suicidal motive because of the
disease effects, in which the psychological symptoms of
depression is seen as the main characteristic of its outcomes.
Thus, the early initiation of the psychological treatment within
an adequate period needs to be assessed. If the depressive
symptom of hopelessness is not addressed in its early period, it
can easily combine with the grief response that usually causes
the loss of specific abilities in the patient's terminal experience.
The primary concern of the clinician should be adequate control
over pain and symptom management and other disease risks in
advanced patient illness and to prevent the patient from certain
depressive disorders through any possible means [15,13]. Most
importantly, the assessment should be regularly, including the
appropriate time and place, intensity, quality of evaluation. It is
also essential for the clinician working in palliative end-of-life
care to identify the difference between physiological tolerance,
physical and psychological dependency, and pseudo-addiction
in assessing the patient [16].

Suggested coping strategies

Among all the effective coping mechanisms against stress
and depression in terminal ill experiences, drawing a positive
attitude to self and the given environmental challenges by
accepting the life situations beyond control and adjusting is the
most effective coping mechanism for those with terminal ill
experience. Striving towards self-esteem and learning to relax
over sensitive issues, rather than being aggressive towards what
life brings. Adopting the habit of regular physical exercise,
managing a balanced diet, avoiding things that create sleeping
disorders, and abstaining from the excessive use of alcohol and
other related drugs are the core factors to eliminate stress and
depression and maximize the quality of life by minimizing the
depressive stressors. Diagnosis with cancer/terminal illness is a
challenging experience filled with anxiety, negative emotional
feelings, and mental disharmony, yet understanding the kind
of tumor involves, its metastasis, treatment policy, and the side
effects would help in creating appropriate coping skills and the
ability to deal with it in the most un-harmful way. Knowing the
cultural and religious background is essential for every clinician,
as in some cultures, death and dying are taboo that has no place
for public discussion [16,17]. Preserving the patient autonomy
by respecting the choice of the patient with regards to the disease
risks information and the inclusion of the patient in the decisionmaking management team is also essential to produce a quality
of life in end-of-life care. Honest conversations between the
patient, clinicians, and the family on the disease and treatment
outcomes cab serve as the platform where all the people involves
in end-of-life care can come together for effective plan and policy
to encounter the environmental and psychological challenges in
patient terminal experiences [17].
There is no better coping mechanism than the early
interventions with proper treatment plans and policy in dealing
with the terminal illness diagnosis. The involvement of family
loved ones, and the community inpatient terminal experience
is the best coping mechanism to meet environmental demands
like traveling, having quality time together, and creating good
memories. The life review method is another coping mechanism
that helps the patient set new life goals, which have the
maximum possibilities to achieve before the inevitable death
strikes. Assisting the patient in managing their financial income
for treatment expenses through any possible means can serve
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as the contributing factor to improve patient quality of life
and wellbeing in the clinical practices. Forming a small cell
group within the cancer-affected community, including cancer
survivors, to discuss their experiences, insights, feelings, in any
terminal illness are other effective strategies to fight against
cancer stigmas [4,5]. Some effective psychotherapeutic coping
mechanisms are given below.
Figure 2 - Psychotherapeutic Coping Mechanism [4,5].

to connect with the society where they belong. The treatment
makes the patient experience the feeling of being valued by
eliminating the existing social stigma of being an outcast
[18,15]. However, the absence of anti-anxiety, anti-psychotic,
and mood-stabilizing therapeutic approaches to terminal care in
the current health care system in India and other neighboring
countries like Nepal, Bangladesh, Pakistan, Myanmar, etc.,
cancer/terminal patients undergo several unwanted feelings
without any quality assessment. Due to the unavailability of
the whole person treatment in the country's health care system
in general and in the medical curriculum, psychological stress
and depression remain untouched in its clinical practices. Thus,
India is considered as a country not to die by many [19].

Conclusion

A spiritual coping mechanism is a modern humanistic
approach to deal with stress and depression in the face of
medical helplessness. Spiritual psychotherapy is a modern
holistic approach to illness in health and medical sciences,
which serves as an effective coping mechanism against several
unwanted experiences like existential stress, anxiety, depression,
and emotional suffering that pre-occupied the terminally ill
patient in terminal diagnosis. When cure becomes uncertain
in terminal diagnosis, spirituality becomes part of patient
existence, potentially communion with self, others, nature, and
the transcendent being. It is the coping mechanism that delivers
the whole person treatment by addressing patient self-identity,
inner peace, reconciliation, and hope with gratitude, which
provides healing even when cure is impossible in terminal
diagnosis. The involvement of psycho-social therapy is another
effective coping mechanism that enables the dying individual

The psychological stress and depression destroyed
the patient peace of mind and possess the ability for cancer
metastasis growth in the body parts and to disable the organs. The
interplay between the environmental challenges, stressors, and
the patient's socio-economic, cultural, and religious background
needs special consideration in cancer diagnosis to produce the
quality of life and wellbeing of the whole clinical practice.
Developing positive mental health and a healthy lifestyle is
the core of coping with psychological stress and depression in
any terminal experience.[19,20] Moreover, even in the terminal
stage when cure is not possible, finding purpose and meaning
in life can benefit self and others and is also an effective coping
mechanism to overcome mental health problems.
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Introduction

Abstract
This review article notes the importance of timely detection of
cancer and precancerous diseases by screening. The key objective
is to analyze screening approaches in developed countries. Results of
the study of the experience, effectiveness, and current situation in the
organization of cancer screening trials in the Republic of Kazakhstan
are considered. The analysis has been performed based on published
data on oncology screening carried out in Kazakhstan (2008-2019) and
independently collected data from the regions of the country. There is
a tendency of growth of morbidity rate and decrease of mortality rate
by screening localizations for the mentioned period. The percentage of
detected malignant neoplasms is relatively low (from 15% in colorectal
cancer screening to 35.4% in breast cancer screening). To study foreign
experience in the organization of screening studies, the available data
were taken from countries with different types of health care systems,
including OECD countries (USA, UK, Germany, Turkey, Korea, Canada,
Finland, Sweden, Belarus). The analysis has revealed the problematic
issues of screening programs and early detection of cancer that exist
in our country. Considering the experience of developed countries,
proposals for upgrading the organizational and methodological
approach of screenings are given to improve the quality and effectiveness
of early cancer diagnosis.
Key words: oncoscreening, screening program, screening center,
early cancer diagnosis, malignant neoplasms

Cancer is one of the main causes of death in the
world. Thus, in 2020, almost 10 million people died of
this disease [1]. Mortality from cancer can be reduced
if it is detected and treated at an early stage. One of the
methods of early diagnosis of malignant neoplasms is
screening.
The goal of screenings is the early active detection
and treatment of asymptomatic cancer. Screening
programs are effective for some but not all cancers, and
these programs are usually much more complex and
resource-intensive than early detection programs because
they require special equipment and specially trained
personnel [1].
Screening should lead to a decrease in mortality from
the cancer type for which it is performed. Intermediate
signs of the effectiveness of the method are a decrease
in the frequency of detection of advanced forms, an
increase in the frequency of early forms of cancer, and an
improvement in survival rate.
20

Early detection of malignant tumors plays an
important role in reducing mortality and, in some cases
when it comes to detection of precancer, morbidity from
malignant tumors. Therefore, the development of new
screening methods, including the detection of molecular
markers of early stages of carcinogenesis, is of great
importance [2].

Material and methods

The analysis was carried out based on published
data on cancer screenings conducted in the Republic
of Kazakhstan (statistical collections of the Kazakh
Research Institute of Oncology and Radiology for
2008-2019), articles, publications, and independently
collected data from the regions of the country. To study
foreign experience in organizing screening studies, opensource data such an information from WHO website
were taken from countries with different types of health
care systems, including OECD countries (USA, Great
Britain, Germany, Turkey, Korea, Canada, Finland,
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Sweden, Belarus). Inclusion criteria: by keywords, availability
of statistical data; exclusion criteria: screening types other than
for cancer (for example, for early detection of cardiovascular
diseases, glaucoma, diabetes mellitus).

Key goals of screening

The era of modern screening dates to Wilson and Jenner's
historically important publication Principles and Practices of
Disease Screening, published as a monograph by the World
Health Organization, which introduced the concept of screening
and proposed 10 principles to guide the appropriateness of
screening for health promotion [3]. The concept of health
screening has spread rapidly and is now widely accepted in most
developed countries.
Table 1
Country

In European Union countries, screening programs vary
widely, but there are key goals to strive for. These include
a single national body in the country responsible for policy
and program implementation, a clear commitment to longestablished screening criteria, an accurate population register,
greater universality of access in different areas of a given
country, and different socioeconomic groups [3].
According to the experience of several foreign countries,
risk groups, methods, and approaches vary, but all screening
programs are aimed to detect certain diseases in the target groups.
Moreover, many foreign countries with different types of health
care systems are creating separate organizational structures to
evaluate and select screening and other preventive interventions.
The experience of the USA, UK, Germany, Turkey, Finland, as
well as Belarus and Kazakhstan in conducting cancer screenings,
is presented in Table 1 [4].

World experience in conducting cancer screenings
Screening type
Cervical cancer

Breast cancer

Colorectal cancer

Others

21-30 y.o.: every 3 years - cytology
30-65 y.o.: every 3 years - cytology
or every 5 years for HPV

50-74 y.o.: mammography
every 2 years

50-75 y.o.: fecal occult blood
test annually + colonoscopy
every 10 years

Lung cancer: 55-80 y.o., lowdose CT
Skin cancer: 10-24 y.o.,
doctor's consultation

Germany

Women over 20 y.o.: annually,
smear for oncocytology

50-70 y.o.: mammography
every 2 years

Turkey*

There is a screening

Skin cancer: over 35 y.o. (man/
woman)
Prostate cancer: over 45 years
old

Korea

20 years and older (women):
every 2 years, smear for
oncocytology

Women over 40
y.o.: mammography,
ultrasound, mammologist
consultation

From the age of 50: analysis
of feces for occult blood
annually;
From 55 y.o.: + colonoscopy

Canada

25-69 y.o.: every 3 years, smear
for oncocytology

50-65 y.o.: mammography
every 2 or 3 years

50 years and older (man/
woman): every year
1. Fecal occult blood test
(FOBT)
2. Colonoscopy (biopsy)

Stomach cancer: 40 years and
older, every 2 years
Liver cancer: high-risk group,
ultrasound and AFP, every 6
months.

Finland*

25-65 y.o.: once every 5 years,
smear for oncocytology

50-69 y.o.: once every 2
years, mammography

30-65 y.o.: every 5 years, smear
for oncocytology

50-70 y.o.: every 2-3 years,
mammography

USA
UK

Sweden
Belarus
Kazakhstan

25-49 y.o.: Screening for cervical
cancer every 3 years
50-64 y.o.: smear for cytology
every 5 years

23-50 y.o.: once every 3 years;
51-60 y.o.: once every 5 years,
smear for oncocytology

30-70 y.o.: every 4 years, smear
for oncocytology

50-71 y.o.: mammography
every 3 years

40 years and older
(women): every 2 years,
mammography

40-55 y.o.: every 18
months;
55-74 y.o.: every 24
months

40-70 y.o.: every 2 years,
mammography

Countries with different types of health systems have
separate structures on the national and local level that focus on
the assessment and selection of screening and other preventive
measures. In the USA, Canada, Germany, Sweden, the
Netherlands, there are state organizations on screening policy
[4]. In the presence of such structures, the outcome depends on
the appropriateness and effectiveness of screening programs, as
well as on the interpretation of experts.
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60-74 y.o.: fecal occult blood
test every 2 years

50-59 y.o., 60-75 y.o.:
fecal occult blood test, every 2
years OR
sigmoidoscopy every 10 years

Lung cancer: 55-80 y.o., lowdose CT

60-69 y.o. (man/woman):
experimentally, fecal occult
blood test

50-60 y.o.: man/woman,
occult blood feces,
colonoscopy

50-70 y.o., man/woman:
hemoccult test, colonoscopy

Prostate cancer: 50-65 y.o.,
men, PSA (prostate-specific
antigen) level determination,
prostate biopsy

On the other hand, the experience of countries in which
the adoption and implementation of screening decisions are
delegated to regional and local administration shows that this type
of a screening system can lead to systemic problems in health.
Experts outline possible drawbacks as a larger gap in inequity
and inequality, poor communication, and lack of cooperation
between government and local organizations. Countries that
are transitioning to a national screening system recognize many
benefits in terms of their effectiveness [5].
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Screenings in Kazakhstan

In our country, screening studies are regulated by Article
87 (Screening studies) of the Code "On the health of the people
and the health care system" of July 7, 2020 [6], which allows
allocating screenings as a separate event, which requires
ensuring control and timely monitoring.
The types of diseases for which it is necessary to
introduce the screening, as well as the rules for organizing
screening, are determined by the decision of the leadership of
the Ministry of Health of the Republic of Kazakhstan (MOH
RK) based on consideration by the relevant departments of the
MOH RK and the conclusions of specialized institutions. The
specialized republican health organizations are responsible for
the methodological guidance and analysis of preventive medical
examinations of target groups of the population [7].
According to the 2019 statistics of the Cancer Service of the
Republic of Kazakhstan, lung cancer (20.6%), stomach cancer
(11.9%), and prostate cancer (8.6%) have highest prevalence
among men [8]. Among women, breast cancer is in the first
place (27.2%), followed by cervical cancer (9.9%) and uterine
body cancer (6.5%) [8]. At the same time, 10 localizations of
cancer determine 74% of mortality from all causes of malignant
neoplasms in men and women.

Table 2

Today, in our country, there are 3 types of cancer screening
aimed at prevention and early diagnosis of breast cancer among
women (BC), cervical cancer (CC), and colorectal cancer (CRC)
among men and women. Screening aims to reduce the incidence
of malignant neoplasms in the target group by the timely
recovery of precancerous pathology and to reduce mortality in
these localizations by early diagnosis [9].
Screening programs in Kazakhstan have undergone
certain evolution. It started in 2008, when first cervical cancer
diagnostics (smear for oncocytology) and breast cancer
diagnostics (mammography) were included [8]. Colorectal
cancer screening has been performed since 2011 (iFOBT-test or
total colonoscopy) [10]. The stages of development of screening
programs in the Republic of Kazakhstan are graphically
presented in Table 2 [11].
Statistical data for 11 years of screening (2008-2019)
shows a continuing increase in the incidence rate by screening
localizations. According to 2019 data, since 2008, the incidence
of BC has increased by 27.8%, the incidence of CC has increased
by 20%, and the incidence of CRC has increased by 16.1% since
2011 [8]. At the same time, mortality from breast cancer during
the same period decreased by 4.7%, mortality from CC remained
unchanged - 4.0 per 100 thousand population, and mortality
from CRC decreased by 18.4% [8].

Development of screening programs in Kazakhstan

Screening

Year of start

Examination

Target group

Cancellation year

Screening for the prevention and
early diagnosis of cervical cancer

2008

Oncocytology smear

30-70 years old, women,
every 4 years

functioning

Screening for the prevention
and early diagnosis of colorectal
cancer

2011

iFOBT test, total colonoscopy

50-70 years old, men/
women, every 2 years

functioning

Screening for prevention and
early diagnosis of breast cancer

2008

Screening for the prevention and
early diagnosis of esophageal
carcinoma and gastric cancer

2012

Screening for the prevention and
early diagnosis of hepatocellular
carcinoma

2012

Screening for the prevention and
early diagnosis of prostate cancer

2012

Issues in cancer screening

Mammography

Esophagogastroduodenoscopy
(EGDS)

Prostate-specific antigen (PSA) blood
test, transrectal ultrasound (TRUS),
and biopsy
Blood for alpha-fetoprotein,
ultrasound, liver CT if indicated

Despite ongoing screening programs, increased diagnostic
capabilities, and the availability of highly effective diagnostic
equipment in medical institutions, the proportion of patients
with cancers detected by screening does not exceed some limits
by type of screening: cervical cancer screening – 20.0%, breast
cancer screening – 35.4%, and CRC screening – 15.0%.
The screening programs functioning in the Republic
of Kazakhstan are aimed at examining large groups of the
population. It requires considerable investments in equipment
and personnel, which increases the burden on the health care
system, especially on primary health care (PHC) organizations
that carry the main burden of conducting screenings.
It should be considered that, in addition to screening tests
for cancer, primary health care organizations conduct screenings
for early detection of glaucoma, diabetes mellitus, circulatory
diseases. In addition, in recent years, psychiatry, phthisiology,
and drug treatment services have been delegated to the PHC
level.
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40-70 years old, women,
every 2 years

functioning

50-60 years old, men/
women, every 2 years

2018

Persons on the "D" register
with cirrhosis of the liver,
viral and non-viral etiology

2018

50-66 years old, men, every
4 years

2018

We believe that the route, which begins with identifying
individuals who meet the criteria for selection into the target
group, conducting the screening itself, and reporting the results
of the program is an overwhelming task for quality screening
studies in PHC.
The oncologic screening programs conducted have shown
the following problems: low share of cancers detected during
screening, lack of a single coordinating body controlling all
screenings, overburdening of primary care organizations, which
affect the quality of screening examinations. In addition, their
quality, of course, depends on the level of qualification of
specialists conducting screening examinations and the availability
of necessary equipment. Thus, according to our analysis of the
data on the current state of the domestic endoscopic service,
there are also systemic drawbacks and unresolved problems in
the organization of the service such as the lack of the necessary
regulatory framework, insufficient provision of endoscopists
and other equipment, low detectability of CRC. Consequently,
there is no appropriate level of availability and quality of CRC
screening.
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In addition, in Kazakhstan, the main attention is paid to
the conduct of the screening examinations themselves, and not
enough work is being done in the direction of scientific and
methodological support of screening programs [7].

Proposals for improving organizational
approaches to screening

In order to improve the conduct of screenings, we propose
to change the organizational approaches to screenings:
(1) According to the experience of some OECD countries
(Belgium, Finland, Turkey), create screening centers, where
the responsibility for coordinating screening lies with certified
screening centers. At the same time, screening centers are
responsible for providing information to the target group,
sending out invitations, repeating tests, if necessary, collecting
data, and transferring them to the treating physician. It is also
necessary to develop uniform requirements for screening centers,
which would expand the range of organizations to participate in
screening, including the private sector. The screening algorithm
for organizing screening centers is shown in Figure 1.
Figure 1 - Algorithm for organizing screenings centers

The establishment of screening centers would provide an
opportunity for better screening in the country and would relieve
the burden on PHC organizations. In addition, screening centers
could conduct outreach work and draw the attention of both the
population and employers to timely screenings.
(2) Strengthen the coordinating role of the branch state
body in evaluating, controlling, and monitoring the screening
programs conducted. Strategic leadership and accountability
are key components to achieve screening program effectiveness
and cost-effectiveness. They must be present at all levels of
screening service delivery. From the outset of implementation, a
team should be in place to guide the work of the program at the
national or regional levels.
In this regard, we propose to create a permanent
coordinating council on screening studies under the Ministry of
Health, which will control and monitor all types of screenings
carried out in the Republic of Kazakhstan, be an important
central point of reference, when considering all issues related to
screening studies, as well as allowing to influence the evaluation
of the effectiveness of national screening programs and to
determine areas for further research.
(3) Improving human resources capacity. The quality
of screening depends largely on the skills of those, who
perform it. All personnel needed for screening should be well
trained. It should be noted that every year the list of health care
organizations providing primary health care, which have been
delegated the authority to conduct screening tests, is expanding
and their training should be intensified.
4) Expanding the list of screenings and changing
methodological approaches, taking into account the
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morbidity structure of malignant neoplasms. We believe that
today the specific weight of malignant neoplasms of the digestive
system takes the first place and it is urgent for Kazakhstan.
Therefore, we consider it expedient to work out the issue
of renewal of screening investigations for early diagnostics of
esophageal and stomach cancer.
(5) We suggest working on the issue of improving existing
screening programs (cervical and colorectal screening) and
introducing new types of screenings, such as lung cancer
screening.
Lung cancer is the deadliest cancer. In Kazakhstan, lung
cancer invariably occupies the leading place regarding the
mortality rate. Cancer symptoms appear mostly at a late stage
when treatment is much less effective. Screening would allow
cancer to be detected much earlier. The earlier cancer is detected,
the more effective its treatment is, improving outcomes for
people with the disease and reducing treatment costs.
Low dose computed tomography (LDCT) is the most
effective screening for detecting lung cancer at an early stage
[12], and it would also enable the use of artificial intelligence in
making the diagnosis.
The largest study to date on lung cancer screening was
conducted in Belgium and the Netherlands (results published in
2020). It was found that the number of deaths from lung cancer
dropped by 24%, 10 years after LDCT was offered to people at
high risk of developing the disease [12].
6) to develop scientifically grounded recommendations
on screening for the Ministry of Health of the Republic
of Kazakhstan, it is recommended to appoint a responsible
organization that will function to organize work on the
development of scientifically grounded recommendations for
screening. The organization could use the algorithm of the work
of the independent UK National Screening Committee (UK
NSC) as an example.
Among the screening organizations of all European
countries, the UK NSC is recognized as a best practice for
organizing screening. Therefore, it is necessary to study the
experience of UK to improve screening processes in the health
care system of Kazakhstan. The UK NSC approach ensures
uniformity of access, broad adherence to screening principles,
and transparent decision-making and quality assurance
processes, thereby optimizing the potential for screening to gain
more than harm, given the resources available [5].

Conclusion

The introduction of screening studies in the Republic of
Kazakhstan is a significant contribution to the measures of early
diagnosis of cancer and precancerous conditions. Although the
existing clinical protocols show success, there is a need for more
in-depth consideration of issues of screening effectiveness,
increased attention to the assessment of the screening process. It
is necessary to change the methodology, and conduct screening
studies, based on the recommendations of the World Health
Organization and the best foreign experience. It is also important
to involve the population in the decision-making processes of
screening and provide them with clear and understandable
information about its consequences.
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Abstract
Measles is an acute infectious disease characterized by a
combination of catarrhal symptoms and specific exanthema. This
is a highly contagious, potentially fatal infection with an airborne
transmission mechanism. A distinctive feature of the pathogen of which
is the ability to cause prolonged post-infectious immunosuppression.
Fever in combination with one of the following manifestations: cough,
runny nose, conjunctivitis are the first clinical manifestations of the
disease. The Belsky-Filatov-Koplik spots are specific rashes on the
mucous membrane of the cheeks, allowing to establish a diagnosis even
before the appearance of exanthema. The rash usually appears 3-4 days
after the onset of an increase in body temperature and is characterized
by a gradual rash, initially occurs on the face and behind the ears,
which is associated with the peak of the clinical picture. Measles is
characterized by a polysystemic lesion, with a predominant involvement
in the pathological process of the central and respiratory systems of the
body, while pneumonia is one of the most frequent complications that
lead to a fatal outcome. In the treatment of measles, supportive therapy,
correction of dehydration and nutrient deficiency, as well as treatment
of secondary bacterial infections and providing the body with vitamin A
are of great importance. It is important to note that measles has lifelong
immunity after an infection or vaccination, while vaccination against
measles plays a crucial role in its elimination. Previously, it was believed
that measles is on the verge of eradication, but its outbreaks in Europe
at the present stage have led to the return and spread of this infection.
Measles remains the leading cause of global child mortality in the world,
as children from developing countries are most susceptible to this
disease. About 45 million new cases of measles are registered annually
in the world, among which almost a million people die.
Key words: measles, children, clinic, diagnosis, treatment,
prevention

Modern views of measles in children

Measles is a viral disease with a high potential for
spread and the development of complications in about 30%
of cases, the main contingent of patients are children under
the age of 5 years, mainly with a nutritional deficiency and
a weakened immune system. At the present stage, measles
remains a significant morbidity and remains a significant
cause of death worldwide, especially among young children,
due to its widespread spread, even despite the availability of
a safe and effective vaccine [1-7].
According to the World Health Organization, it
was found that in 2013, about 145,700 people died from
measles, most of them children, while about 95% of the
deaths occurred in Africa and Asia [8-10].
The global measles burden exceeded 9.7 million cases
in 2015. Of these, 254,928 cases were reported in six WHO
regions, while 134,200 (95% CI=74,400-353,600) people
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died from this infection 16. 27,086 (88%) of these cases
were reported in 4 countries: Kyrgyzstan-17,779 (58%),
Bosnia and Herzegovina-4,583 (15%), Germany-2,383
(8%) and Kazakhstan-2,341 (8%) [11,12].
Measles is a potentially liquidable disease, since the
reservoir is exclusively a person. Safe, effective vaccines,
as well as sensitive and specific laboratory diagnostic tests,
have been developed and are widely used today.
The possibility of eliminating measles is due to the
formation of lifelong immunity after an infection, the
presence of a single antigenic variant of the measles virus
worldwide, the absence of other than human reservoirs
of the virus in nature, the pronounced manifestation of
clinical forms of infection and the availability of effective
live vaccines [13]. The World Health Organization (WHO)
recommends a two-dose vaccination policy, with the first
dose administered during the first year of life, and coverage
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should be maintained at a level of at least 90-95% in order to
interrupt the chain of transmission of the disease [14]. In 2015,
measles outbreaks were registered in all 16 regions of the country
in Kazakhstan. From January 1, 2015 to January 30, 2016, 2,679
suspected cases of measles were detected. The incidence of
measles was recorded in people aged 20-29 years, 31% (n=719);
adults aged 30 years and older, 26% (n=615); children under the
age of one year, 25% (n=576); adolescents and young people
aged 15-19 years, 13% (n=300). The registered incidence was
the highest among people over 14 years of age, 70% (n=1634)
[ 15].
The possibility of eradicating measles infection is due to
the formation of lifelong immunity after infection, the presence
of the only antigenic variant of the measles virus worldwide,
the absence of other than human virus reservoirs in nature, the
pronounced manifestation of clinical forms of infection and the
availability of effective live vaccines [13]. The World Health
Organization (WHO) recommends vaccination in two doses,
with the first dose administered during the first year of a child's
life, and vaccination coverage should be maintained at a level of
at least 90-95% in order to interrupt the chain of transmission of
the disease [14,15].
In Kazakhstan, measles outbreaks were registered in all 16
regions of the country in 2015. From January 1, 2015 to January
30, 2016, 2,679 suspected cases of measles were detected. The
incidence of measles was recorded in people aged 20-29 years,
31% (n= 719); adults aged 30 years and older, 26% (n=615);
children under the age of one year, 25% (n=576); adolescents
and young people aged 15-19 years, 13% (n=300). At the same
time, the incidence was highest among people over 14 years of
age, 70% (n=1634).
Thus, the fact remains relevant that measles is dangerous
at the present stage. It should be noted that the most highly
effective and affordable vaccines (live weakened measles
vaccines) provide 97% protection at two doses administered at
the age of 12 to 15 months and from 4 to 6 years, with proven
safety indicators [16].
According to the latest WHO data, since 2000, measles
vaccination has prevented about 21 million deaths worldwide.
Despite this, the set global goals were not achieved and the risk
of an increase in the incidence of measles by 31% of the number
of cases registered worldwide between 2016 and 2017 remained.
The World Health Organization (WHO) reported 117,075 cases
of measles and 1,205 deaths in Madagascar observed between
the beginning of October 2018 and the beginning of April 2019.
In Europe, the number of registered cases in 2018 increased
three times compared to 2017 and 15 times compared to 2016. In
addition, endemic measles has been reported in several European
countries where the elimination of this infection was previously
achieved. In the WHO European Region, from January 1 to
October 30, 2018, this figure was 53,201. Of these, 89 % of all
cases were registered in nine countries, such as: Ukraine-66% (n
=35,120); Serbia-9.5% (n=5,057); France-5% (n=2,787;), Italy
(n=2,373; 4.5%), Greece (n=2,192; 4%), the Russian Federation
(n=1822; 3%), Georgia (n =1502; 3%), Albania (n=1405; 3%)
and Romania (n=943; 2%). The maximum increase in the
incidence is in April and May, such an increase corresponds
to the literature data characterizing the seasonality of measles
[16,17].
Monitoring of the disease in the Republic of Kazakhstan
indicates that the incidence of measles from November 2018 to
December 30, 2019, amounted to 13,873 cases, of which 71.2%
(n=9875) were children aged 6 months to 14 years.
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Figure 1 - Measles incidence in 2018 and 2019

As shown in Figure 1, the total number of cases of measles
in the Republic of Kazakhstan in 2018 was 576 cases, of which
84% were children, 16% were adults. In 2019, the total number
of cases of measles increased 23 times compared to 2018 and
amounted to 13,297 cases. Changes in the age structure are
noteworthy, so in 2019 the number of sick children decreased
from 84% to -71%, but the incidence rates in adults increased
from 16% to -29% (Figure 1). The incidence took on an outbreak
character in 4 regions of the country, where the number of
cases exceeded 1000 patients: Nur-Sultan - 22.9% (n=3181), in
Shymkent - 22.3% (n=3095), in Mangystau - 10.3% (n=1428)
and in Turkestan region - 8% (n=1110). Regions where the
number of measles cases ranged from 200 to 1000: Atyrau
(n=775), Almaty (n=617), Kyzylorda (n=535), Karaganda
(n=364), Zhambyl (n=433), Akmola (n=312), Aktobe (n=283),
North Kazakhstan (n=280), Pavlodar (n=208) regions and
Almaty (n=850), up to 200 cases of the disease were registered
in Kostanay (n=193), as well as in West Kazakhstan (n=122) and
East Kazakhstan (n=87) regions.
Given the high contagiousness of the virus (98-99%),
almost complete vaccination coverage of the population is
required to prevent epidemic outbreaks (collective immunity
up to 95%). However, every year there are increasing cases of
refusal of vaccination, which are associated with misconceptions
about the safety of the vaccine, especially those that have arisen
as a result of repeatedly refuted claims about the link between the
vaccine and autism. In addition, some people reject vaccination
for religious reasons. A significant reason for medical withdrawal
from vaccination may be severe immunosuppression [18].
Unlike many infectious diseases, measles is primarily
a public health problem with a clear scientific solution. Every
complication or death associated with measles was a preventable
tragedy that could have been avoided with timely vaccination.
The increase in the incidence of measles at the present stage in
the countries of Europe and the CIS, including in our republic,
observed in 2017-2019, is a big step back, so today there
is a need for a detailed study of the features of the epidemic
process of measles to assess the effectiveness of measures
taken, substantiate new directions for improving the system of
epidemiological surveillance, which will allow to justify a set
of measures differentiated in accordance with the conditions of
a certain area.

Etiology and clinical manifestations of
measles in children

The causative agent of measles is a virus that belongs to
the genus Morbillivirus, the family Paramyxoviridae [18,19] it
has a spherical shape and a diameter of 100 to 200 nm [20-22].
Transmission of the infection occurs from a sick person,
including with an atypical form of measles [23]. The virus is
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transmitted by airborne droplets, which persists in the open air
for up to 2 hours. The infection rate is 98-99% [24].
The genetic characteristics of the measles virus are
determined by eight classes (A-H), which are divided into 24
genotypes. 20 group A viruses were distributed mainly in China,
the United States, Russia and Argentina. The group of viruses
B and C circulates most often in Japan, South Africa and the
Philippines. Viruses of group D and E are registered mainly in
Western Europe. Group F viruses are found in Africa. Group
G viruses are circulating in Canada, Malaysia and Indonesia.
Group H viruses were detected in China, Japan and Korea [24].
Genotypes of groups B, D and H were registered in Kazakhstan
in the period 2010-2019. In the period from November 2018
to March 2019, there was a circulation of D8 and B3 strains
(Figure 2), where the Dublin and Kabul genetic lines were
established in the B3 genotype, which were characterized by
high aggressiveness, pathogenicity and contagiousness.

Figure 3 - Measles in a child of 12 months, the 6th day of the
disease.

Figure 2 - Diversity of wild-type measles virus genotypes in the
Republic of Kazakhstan, 2010-2019

Mild atypical forms of measles include abortive, mitiged,
erased and subclinical.
A mild course of measles is observed in people with already
existing, but not fully formed immunity from measles, previous
contact with the measles virus, transplacental transmission
of antibodies against measles or receiving intravenous
immunoglobulin [44]. Such patients have a longer incubation
period, but lighter and less characteristic clinical manifestations,
with a rapid regression of existing symptoms. It should be noted
that patients with this form of infection are less contagious [43].
Atypical measles is registered among children
vaccinated with the measles vaccine of the killed virus, who
were subsequently exposed to the wild-type measles virus.
In the period from 1963 to 1967, the vaccine with the killed
measles virus was used in the United States, it increased the
sensitivity of people to the antigens of the measles virus, but
did not provide full protection. The complaints characteristic of
atypical measles are headache and prolonged fever. The rash is
usually maculopapular, but it can have a vesicular or petechial
character, with a bluish tinge, starting on the distal parts of the
extremities (including the palms of the hands and the soles of
the feet) and spreading throughout the body. As a complication,
severe pneumonia often develops, bilateral infiltrates and intrathoracic lymphadenopathy are characteristic [42]. There may
be swelling of the hands and feet, paresthesia or hyperesthesia
and hepatosplenomegaly [44]. Atypical measles is considered
not contagious [45]. Complications after atypical measles
occur in about 10-40% of patients, mainly in young children,
the elderly, pregnant women, patients with malnutrition and
immunodeficiency conditions [45].

Measles does not have gender selectivity, but literature
data show that male children are mostly more likely to get sick
[25]. Among the main causes of infection are contacts with
sick people with fever and respiratory symptoms from areas
endemic to measles, immunodeficiency conditions, insufficient
nutrition and vitamin A deficiency, as well as the presence of an
unfavorable premorbid background [26-33].
The incubation period of measles in general is from 7
to 21 days, on average it is 13-14 days from the moment of
contact [34]. The prodromal period lasts from 2 to 4 days. Then
comes the period of peak or catarrhal period of the disease,
which is characterized by an increase in body temperature, a
decrease in appetite, general weakness and the so-called triad
of symptoms: runny nose, barking cough and conjunctivitis.
Before the appearance of a rash on the mucous membrane of
the cheeks, opposite the molars, an enanthema appears – these
are the Belsky-Filatov-Koplik spots, which are a pathognomonic
symptom of measles in the prodromal period. However, these
spots are present only in 60-70% of patients and usually persist
from 12 to 72 hours [35].
The appearance of an exanthema is possible in several
ways: in the form of erythema, spots and papules that initially
appear on the face, around the hairline, on the sides of the neck
and behind the ears [27,36,37]. When spreading to the lower
extremities, the rash merges in places [38,39-42]. (Fig. 3) More
intensively rashes are located in the shoulder area [40,42]. The
palms of the hands and the soles of the feet are almost always free
of rash [21,42]. The rash period lasts from 5 to 10 days, then the
rash disappears in the same order in which it appearsm[41,43].
As the rash disappears, there is pigmentation with slight peeling
[21,42]. At the same time, there is a constant cough that persists
for several weeks. Patients may also experience pain in the
throat, abdomen, cervical lymphadenopathy and, less often,
splenomegaly [42].
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A complication of measles

Every fifth patient who has had measles has a risk of
complications, which are most often observed in children under
the age of 5 years and adults over 20 years. The most common
complications of measles occur as a result of immunosuppression
and the layering of secondary bacterial flora.
Measles pneumonia is the cause of death in 60% of cases
[20]. It can develop due to the action of the measles virus itself
(Hecht's giant cell pneumonia), the layering of secondary
viral (adenovirus, herpes simplex virus) or bacterial flora
(Streptococcus pneumonia, staphylococcus aureus) [46]. Among
the pathology from the ENT organs, complications may occur
in the form of the development of otitis media, otosclerosis,
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tonsillitis, sinusitis, laryngotracheobronchitis ("cinnamon
croup"), bronchitis [47,48]. Gastrointestinal complications
include
gastroenteritis,
gingivostomatitis,
mesenteric
lymphadenitis, hepatitis, pancreatitis and appendicitis [49].
Among ophthalmic complications, keratoconjunctivitis is
observed, leading to blindness, especially in people with vitamin
A deficiency and corneal ulcers. Hematological complications
are most often thrombocytopenia and disseminated intravascular
coagulopathy. Cardiac complications manifest themselves in
the form of pericarditis and carditis [42]. Renal complications
lead to glomerulonephritis and acute renal failure [50]. Among
neurological complications, febrile convulsions, primary
measles encephalitis, acute postinfectious encephalomyelitis,
subacute sclerosing panencephalitis are observed [51].
The most severe complication of measles is measles
encephalitis. Primary measles encephalitis develops in about
one in 1000 measles patients, usually on the 5th day of the rash.
At the same time, about 10% of cases end fatally. Acute postinfectious encephalomyelitis is an autoimmune demyelinating
disease that occurs in about one in 1000 measles patients and
manifests itself during the recovery period within 2 weeks after
the rash.
During pregnancy, measles is particularly dangerous
because of the increased risk of spontaneous abortion, premature
birth, as well as low fetal body weight at birth, intrauterine
death or stillbirth. Since a woman's immunity decreases during
pregnancy, infection can lead to a fatal outcome [51].

Diagnosis and differential diagnosis

The most common confirmation of measles is carried out
by a laboratory method based on a positive serological study for
antibodies to immunoglobulin M (IgM) to measles with a fourfold or more increase in the titer of specific IgG in dynamics,
isolation of the virus from cultures of mononuclear cells of blood,
urine, smears from the conjunctiva or nasopharynx and detection
of measles virus RNA using reverse transcriptase polymerase
chain reaction (RT-PCR) in blood samples, a smear from the
pharynx and nasopharynx or urine [51]. Unfortunately, measlesspecific IgM antibodies can be detected only 4 or more days
after the rash appears, which can lead to false negative results
if the examination is carried out earlier. Approximately 75%
of patients with measles-specific IgM antibodies are detected
within the first 72 hours after the rash appears, but almost all
affected children will have measles-specific IgM detected 96
hours after the rash appears. In addition, false positive results
can sometimes occur in patients with infectious mononucleosis,
rubella, parvovirus infection B19 and rheumatological diseases.
Testing of measles virus RNA using RT-PCR is more specific and
gives a positive result before the characteristic IgM antibodies to
measles appear, and allows identifying the genotype [52].

Observation

The clinical picture of measles, depending on the seasonality
and geographical location, can simulate the manifestations of
other viral diseases. It should be emphasized that MeV infection
in people with weakened immunity may not cause the typical
symptoms of measles, while often causing severe outcomes of
the disease, with the development of pneumonia [53]. Virological
surveillance data show a decrease in the overall genetic diversity
of measles, since the number of genotypes in the examined
patients decreased [54]. Sequencing of larger fragments of the
MeV genome makes it possible to increase the resolution of MeV
transmission routes, including the difference between several
28

import sources of the same genotype and jointly circulating
lines in countries with an endemic virus. Areas of interest for
extended sequencing include the non-coding region between the
matrix (M) and F genes, as well as the entire genome, which can
be sequenced by Sanger methods or next-generation methods
[55,56]. The information obtained from MF-NCR provides
phylogenetic trees with a topology similar to that obtained by
sequencing the entire genome, demonstrating that this region is
useful for improving molecular surveillance of measles [56-58].

Treatment

In our country, the treatment of children with measles is
carried out in accordance with the Clinical Protocol "Diagnosis
and treatment of measles in children" of the Republic of
Kazakhstan №. 4 of June 9, 2016. The basis is symptomatic
therapy, which includes the use of antipyretics, vitamins,
preventive measures, proper and enhanced nutrition [44]. In
the case of the addition of secondary bacterial flora, treatment
is carried out with appropriate antibiotics [44]. According
to the 2017 Cochrane Systematic Review, in the treatment of
patients with measles, vitamin A should be added orally once
a day for 2 consecutive days in age-related doses (50,000 IU,
100,000 IU and 200,000 IU for infants <6 months, infants aged
6 to 11 months and children older than 12 months, respectively),
which is associated with a significant reduction in mortality and
morbidity in children [49].
It should be noted that there is no specific antiviral therapy
for measles patients. Although in vitro studies have shown that
the measles virus is sensitive to ribavirin [36,59], however, its
clinical efficacy and safety profile were not evaluated in any
randomized controlled trial.

Prevention. Active immunization

Today, measles remains one of the causes of morbidity
and mortality of children worldwide, especially in developing
countries [60]. Universal immunization of children and
vaccination of all susceptible patients, including children
aged 6-11 months who are at a higher risk of contracting
measles: travelers to endemic areas, high school and college
students, medical personnel and those who are in the regions
of the measles outbreak with the measles vaccine [27,43] are
recommended. The only measles vaccine currently in use
contains live attenuated measles strains that multiply in the host
body, causing both humoral and cellular immunity [36, 40].
To eliminate measles, vaccination coverage of the population
should be more than 93% [36,40]. It should be noted that a dose
of measles vaccine administered at the age of 1 year or older
provides protection against measles from 93% to 95%, while
two doses administered at appropriate intervals are almost 100%
effective [22] a vaccine administered at the age of 9 months
provides protection only by 85% 54. Children who received one
dose of the measles vaccine before the age of 12 months should
receive two additional doses at intervals of at least 28 days after
12 months, since doses administered before 12 months should
not be considered valid [52].
The measles vaccine can be administered as a single
component (for example, in Russia and some African countries),
but more often they are administered in combination with mumps
and rubella (MMR) and the measles-mumps-rubella-chickenpox
vaccine. The vaccine against measles, mumps, rubella and
chickenpox has the same immunogenicity and safety profiles as
the CCP vaccine, except that the relative risk of febrile seizures
is doubled [52].
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At the present stage, scientists in many countries are
studying alternative methods of immunization to determine the
possibility of overcoming the overwhelming effect of maternal
antibodies, for the immunization of infants at an earlier age,
especially in highly endemic regions [19]. Alternative routes are
respiratory and intradermal vaccination using microneedles or
disposable jet injectors without needles with cartridges, are also
being considered in order to exclude the use of sharp objects that
are currently injected subcutaneously [23,26].
The respiratory measles vaccine has been studied for the
past 30 years, and in connection with this, the WHO Aerosol
Medicines project was created to license a single respiratory
method of delivering the measles vaccine. Understanding the
average volume of an inhaled vaccine delivered deep into the
lungs is important for determining the dose received during
aerosolization. Studies show that an effective immune response
occurs when the vaccine reaches the deep layers of the lungs, for
this, the particles in aerosol form must have a size of <5 microns
[27].
Reactions to the vaccine occur on average 5-12 days
after vaccination, mainly manifested in the form of fever,
rash and arthralgia [56]. Contraindications for vaccination are
primarily hypersensitivity to any component of the vaccine,
including gelatin and neomycin; a confirmed anaphylactic
reaction to a previous measles vaccine in the anamnesis, cellular

immunodeficiency, moderate or severe disease in the acute
period, any febrile disease, pregnancy [61]. Measles vaccination
should be postponed for those who have recently taken high
doses of corticosteroids, immunoglobulins or blood products
[58].

Conclusion

An increase in measles disease in the Republic of
Kazakhstan for 2018-2019 has been registered. The majority of
cases occur in children under 14 years of age 73% (n=10189).
Measles at the present stage was accompanied with formidable
complications, such as pneumonia, carditis, ARDS, etc. Thus, to
eliminate measles among the population, universal immunization
of children and vaccination of all susceptible people with
an anti-measles vaccine is recommended. Immunization is
the responsibility of society, the ultimate goal of which is the
complete elimination and eradication of measles.
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Introduction

Abstract
Sensitization to human leukocyte antigens (HLA) antigens is the
main obstacle to getting the kidney either from a living or deceased
donor. HLA sensitization occurs as the result of repeated pregnancy,
blood transfusion, or previous transplantation. Overcoming the HLA
incompatibility is one of the approaches to decrease the organ shortage.
There are 3.5% highly sensitized patients among 3012 patients on the
waiting list for kidney transplantation in Kazakhstan.
In this review, we have discussed most common approaches of
desensitization for HS kidney recipients. Huge progress has been made
in the field of desensitization in transplant medicine worldwide. We
suppose, that implementation the desensitization protocols in clinical
guidelines will improve patient survival and outcome after kidney
transplantation.
Key words: kidney transplantation, HLA sensitization, immunology

In the last decade, organ transplantation is
developing fast in Kazakhstan. Internationally approved
guidelines are used in all transplant centers in Kazakhstan.
According to the Global Burden of Disease Study, the
number of chronic kidney disease (CKD) patients is one
million individuals, which is equal to 5.5% of the general
population [1]. Nearly 100 kidney transplantations
from living donors and 30 kidney transplantations from
deceased donors are performed annually in Kazakhstan.
Currently, 3012 patients are waiting for kidney
transplantation in Kazakhstan [2]. In Kazakhstan there is
a burden of organ shortage, mostly due to the low rate
of cadaveric transplantation, this feature is very common
for all Asian countries [3]. Moreover, there is one
more obstacle for recipients to receive either cadaveric
or living graft- sensitization to the human-leucocyte
antigens. Totally 416 cases of kidney transplantation were
performed in our center. 56 kidneys from deceased donors
and 360 from living donors.
The mean waiting time for recipients was 28 months
in patients, who underwent transplantation from deceased
donors. According to our data, where 416 consecutive
kidney transplantations were analyzed, 5-year graft
survival in the group of recipients from living donors was
86.58% and 52% from cadaveric donors. Thus, in our
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cohort, living donor kidney transplantation is a preferred
treatment choice for patients with end-stage renal disease.
However, for many patients with end-stage renal disease
(ESRD) sensitization to human leukocyte antigens (HLA)
antigens is the main obstacle to getting the kidney either
from a living or deceased donor. HLA sensitization occurs
as the result of repeated pregnancy, blood transfusion,
or previous transplantation [4]. Overcoming the HLA
incompatibility is one of the approaches to decrease
the organ shortage. There are 3.5% highly sensitized
patients among 3012 patients on the waiting list for
kidney transplantation in Kazakhstan. Currently, there
are no common guidelines for desensitization used in
Kazakhstan. In this review, we discuss the current state of
desensitization therapy for patients with HLA antibodies.

Desensitization strategies

There are no widely accepted guidelines for
desensitization. The complex of approaches is used to
eliminate circulating anti-HLA antibodies or lowering
calculated panel reactive antibody (cPRA) in the plasma
of potential kidney recipients (Figure 1). Plasmapheresis
or immunoadsorption is used for the elimination of
circulating anti-HLA antibodies. Monoclonal antibodies
and intravenous immunoglobulin for prolonged inhibition
of HLA antibody production.
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Figure 1 - Desensitization mechanism

IVIG

Intravenous immunoglobulin (IVIG) is a blood product,
which is widely used as a therapy option for patients, who
experience antibody deficiency. The mechanism of action of
therapeutic immunoglobulin depends on its dose and the type
of disease [15]. Gamma globulin fraction of blood plasma
produces IVIG, which inhibits T- and B-cell proliferation,
cytokine production, and induces B-cell apoptosis [16,17]. These
functions make IVIG an ideal agent for desensitization therapy.
Desensitization protocols can have two general approaches:
high dose IVIg or low dose IVIG combined with plasmapheresis
and rituximab [18]. Although researchers declare improved
survival rates and decreased graft loss, the biological pathways
of desensitization agents are complex; therefore, the protocols
are unstandardized, and the efficacy remains variable [19-22].

Discussion

Rituximab for desensitization

In highly sensitized patients, memory B cells and plasma
cells can be targets for desensitization therapies. Memory B
cells respond to donor-specific HLA, while plasma cells produce
antibodies against HLAs [5]. One of the B cell markers, CD20
phosphoprotein, is found on both normal and malignant cells.
Although the exact biological function of CD20 and its ligand is
unclear, since it is expressed relatively constant on both normal
and cancerous B cells, CD20 is an attractive therapeutic target
[6,7]. In 1997, the Food and Drug Administration approved
rituximab as an anti-CD20 antibody, which brought progress in
the management of cancerous diseases [8]. Rituximab interrupts
the B cell receptor signaling process, which brings the depletion
of short-lived plasma cells in the blood in a short term, and
depletion of CD27+ cells in the long-term effect [5].

Bortezomib for desensitization

Although rituximab is proved as an effective monoclonal
antibody, there are cases when long-lived plasma cells (LLPC)
also produce donor-specific HLA antibodies (DSA) [9]. They can
produce antibodies whole life; therefore, they play an important
role in antibody-mediated rejection (ABMR). Since LLPCs are
independent of B-cell precursors, proteasome inhibitors can be
used to address the issue of ABMR [9]. Bortezomib (marked as
Velcade) was approved by the FDA in 2003 for the treatment of
multiple myeloma [10]. It has apoptotic abilities, which inhibit
the function of proteasomes, which is crucial against allogeneic
HLA [5].

Plasmapheresis and plasma exchange

Plasma exchange and intravenous immunoglobulin
treatment (IVIG) are widely used in desensitization protocols
along with rituximab for patients with an incompatible
crossmatch to reduce the effect of ABMR [11]. Sometimes
additional immunosuppression with bortezomib may be required
depending on the level of DSA. The number of plasmaphereses
is dependent on the antibody levels and the degree of mismatch
[11]. Cascade plasmapheresis is a semi-selective and efficient
treatment due to its ability to proceed with higher plasma volume
[12]. Moreover, the risk for a patient is negligible because there
are minimal requirements for a substitution fluid [11]. There is
strong evidence of the positive effect of plasmapheresis on the
survival of highly sensitized patients [13,14].
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Historically, attempts to overcome the HLA sensitization
were initiated in early 1900-s [23]. The necessity of desensitization
protocols implementation was dictated by increasing rate of
highly sensitized patients. Patients, with a panel reactive HLA
antibody level above 80 % are defined as highly sensitized (HS)
kidney recipient candidates. According to the United Network
for Organ Sharing (UNOS), approximately 30% of the patients
on the wait list are considered highly sensitized. Currently,
only 6.5% of patients with a panel reactive HLA antibody
(PRA) levels above 80% [i.e. highly sensitized (HS)] receive a
transplant each year [24]. The patient cohort remain on dialysis,
mortality rate is higher in comparison with HS patients, who
underwent transplantation after desensitization. Vo et al reported
that mean waiting time on dialysis in their cohort of HS patients
was 114±56 months before desensitization and 4.4±4.9 months
after desensitization [25]. According to the URSDS Renal Data
System Report, the average wait times for cadaveric renal
transplantation are long for sensitized patients with ESRD (4
to 5 years), but nearly exclusionary for high sensitized patients
[26].
Another multicenter study by Orandi et al., stated that
recipients of kidney transplants from incompatible live donors
after desensitization had a significant survival benefit as
compared with the waiting-list-or-transplant control group
and the waiting-list-only control group (P<0.001 for both
comparisons [27]. Regarding cost-effectiveness, multivariate
analysis by Vo et al. showed 3-year savings based on a 3.4%
Cedars-Sinai mortality rate for desensitized patients remaining
on dialysis, is $15,428 per desensitized and transplanted patient.
In Kazakhstan, there are no generally accepted
desensitization protocols. However, in Kazakhstan HS patients
still have low possibility to get kidney either from deceased or
living donor. Currently, desensitization drugs cannot be provided
within the guaranteed volume of medical care that leads to high
mortality on dialysis among HS ESRD patients.
In this review, we have discussed most common approaches
of desensitization for HS kidney recipients. Huge progress has
been made in the field of desensitization in transplant medicine
worldwide. We suppose, that implementation the desensitization
protocols in clinical guidelines will improve patient survival and
outcome after kidney transplantation.
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Abstract
Objective: This study aimed to determine the ability of the C-reactive
protein (CRP)-to-albumin ratio (CAR) to predict short-term mortality in patients
with COVID-19.
Material and methods: This retrospective, observational, cohort study
included patients with COVID-19. The patients’ demographics, clinical
characteristics, CRP, albumin, CAR, blood urea nitrogen, creatinine, highsensitive cardiac troponin I and all-cause mortality within 30 days after
admission were noted. The receiver operating characteristic curve analysis
was performed, and odds ratios (OR) were calculated to determine the
discriminative ability of the parameters.
Results: A total of 103 patients with a median of age of 57 (25th – 75th
percentiles: 32-76) years were included in the study. The rate of 30-day mortality
was 4.8% for the study cohort. According to the best Youden’s index, the cutoff value for CRP was determined as 66.67 (sensitivity: 80%, specificity: 78.6%),
and the area under curve (AUC) value was 0.801 (95% confidence interval [CI]:
71.1-87.3). According to the best Youden’s index, the cut-off value for CAR was
0.18 (sensitivity: 80%, specificity: 78.6%), and the AUC value was 0.806 (95% CI:
71.6-87.7). There was no statistically significant difference between the AUC
values of CRP and CAR (DeLong equality test, p=0.938). The OR of CRP (>66.67
mg/L) and CAR (>0.18) for 30-day mortality were 14.667 (95% CI: 1.555-138.299)
and 13.818 (95% CI: 1.468-130.076), respectively.
Conclusion: CAR was not useful in predicting 30-day mortality in patients
with COVID-19. The calculation of CAR rather than CRP had no clinically
significant contribution to the prediction of 30-day mortality in this patient
group.
Key words: COVID-19, SARS-Cov-2, blood tests, coronavirus, C-reactive
proteins, albumin, laboratory

Introduction

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), a respiratory RNA virus that causes severe
acute respiratory failure emerged as an epidemic in Wuhan,
China at the end of 2019 [1]. It turned into a pandemic,
spreading across the world and negatively affecting social
lives, economies, and health systems of countries [2]. From
March 2020, when the disease was declared a pandemic to
June 2021, it infected more than 180 million people and
caused the deaths of more than 3.5 million people.
With the spread of the disease around the world,
many researchers have investigated the course of the
disease and prognostic factors to use resources effectively
[3-5]. It has been shown that an increase in inflammatory
markers, such as C-reactive protein (CRP), interleukin-6,
leucocyte count, and erythrocyte sedimentation rate can
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

be a marker of critical illness and mortality [3,4,6]. On the
other hand, it has also been suggested that a decrease in
markers, such as lymphocyte count and albumin can also
be used in the detection of critical patients and predicting
mortality. Researchers constantly attempt to identify better
markers [5,6]. In order to achieve better predictability,
hematological ratios, including neutrophil-to-lymphocyte,
lymphocyte-to-CRP,
lymphocyte-to-monocyte
and
platelet-to-lymphocyte ratios have been previously studies
[5-7]. Acute-phase proteins (APPs) are proteins whose
levels fluctuate in response to tissue injury, for example,
trauma, acute infection, chronic inflammation, myocardial
infarction, and malignancy. Their concentrations increase
(positive APPs) or decrease (negative APPs) in response to
the acute-phase reaction [8]. Based on the results reported
in the literature, we considered that a ratio with a positive
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APP in the numerator and a negative APP in the denominator
might be a near-ideal predictor [3-8]. Therefore, we chose
CRP as a positive APP and albumin as a negative APP. In this
study, we aimed to determine the ability of the CRP-to-albumin
ratio (CAR) to predict short-term mortality in patients with
coronavirus disease 2019 (COVID-19).

Material and methods
Study design

This retrospective cohort study was conducted at Ümraniye
Training and Research Hospital, a 695-bed tertiary education
hospital with 1,110 daily patient admissions (annual average)
to the emergency department (ED). The data of the patients
admitted to our pandemic clinics between April 1, 2020 and May
1, 2020 were collected retrospectively.

Study population

Our study population consisted of patients who were
admitted to the pandemics clinic with the suspicion of COVID-19
between April 1, 2020 and May 1, 2020. All the patients with a
positive test result for SARS-CoV-2, who were also tested for
CRP and albumin, were included in the study. Patients chronic
liver diseases were excluded from the study considering that
their baseline albumin levels could be lower independent of
COVID-19. The hospitalization and intensive care admission
decisions of the patients were made by the emergency medicine
specialist. The follow-up of the hospitalized patients was
performed by a pulmonologist or an infectious disease specialist
or an internist. The hospitalization decision and treatment
planning were made in accordance with the COVID-19 Outbreak
Management and Working Guideline of the Turkish Ministry of
Health.

Data collection

The patients’ demographics, clinical characteristics
(included comorbidities and symptoms), vital parameters on
admission laboratory findings, and emergency department
outcomes were obtained from the hospital computer-based patient
data system and analyzed by the researchers. Comorbidities were
recorded as coronary artery disease, diabetes mellitus, chronic
obstructive pulmonary diseases, hypertension, congestive heart
failure, chronic renal failure, and malignancy. The symptoms
of the disease were recorded as fever, cough, sputum, dyspnea,
weakness, muscle-joint pain, loss of smell or taste, headache, sore
throat, vomiting-nausea, and diarrhea. Systolic blood pressure,
diastolic blood pressure, pulse pressure, body temperature,
respiratory rate, and peripheral oxygen saturation were recorded
as vital parameters. The documented laboratory parameters were
blood urea nitrogen (BUN), creatinine, CRP, D-dimer, highsensitive cardiac troponin I (cTnI), CAR, albumin, white blood
cell count, neutrophil count, lymphocyte count, platelet count,
mean platelet volume, and mean corpuscular volume. The CAR
values were calculated by two researchers.
To confirm SARS-CoV-2, the ORF1ab and N genes of
SARS-CoV-2 were examined, and the Biorad CFX 96 platform
was used. Ct values of 29 and above were considered as positive.
The cases with a positive result for both genes were reported as
SARS-CoV-2-positive.

Statistical analysis

IBM Corp. Released 2020. IBM SPSS Statistics for Mac,
Version 27.0. Armonk, NY: IBM Corp. was used to perform
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statistical analyses. To assess the conformance of variables
to normal distribution, the Kolmogorov-Smirnov test was
conducted. The data that matched the normal distribution were
presented with mean and standard deviation values, and the
remaining data were expressed as interquartile range and median
values. Categorical data were presented with percentages
and number of cases. For the comparison of qualitative and
quantitative data between two groups, the Mann-Whitney U
and chi-square tests were used. We also constructed a receiveroperating characteristic curve (ROC) for short-term mortality and
obtained the area under the curve (AUC) values for individual
variables using the MedCalc Statistical Software version 12.7.7
(MedCalc Software by, Ostend, Belgium; http://www.medcalc.
org; 2013). The AUC values of the laboratory findings were
calculated and tested mutually for significance with the DeLong
equality test. The odds ratios (OR) was calculated for CRP,
albumin, and CAR according to the optimum cut-off values
obtained from the ROC analysis. A p value lower than 0.05 was
considered statistically significant in all analyses.

Ethics

Ethical approval for the study was obtained from the
Ethics Committee of Ümraniye Training and Research Hospital
(approval number: B.10. 1.TKH.4.34 .H.GP.0.01/113). We
retrospectively reviewed the secondary data recorded in the
computer-based patient data system of the hospital. The recorded
data did not include any personally identifiable information, and
it only consisted of clinical information. Therefore, informed
patient consent was waived.

Results
Patient characteristics

Of the 103 patients included in the study, 57 (55.3%) were
male. The median of age of the 103 patients was 57 (25th-75th
percentiles: 32-76) years. A total of five patients died within
30 days of ED presentation. The rate of 30-day mortality was
4.8% for the study cohort. The comparison of the demographic
characteristics, clinical outcomes for the first 24 hours, comorbid
diseases, symptoms, vital parameters at presentation, and
mortality data between the survivor and non-survivor groups
are shown in Table 1. The comparison of the initial laboratory
findings between the two groups are presented in Table 2.
Thirty-one patients (30.1%) were discharged, 70 (67.96%) and
two (1.94%) were admitted to the intensive care unit. Thirtyone of the patients who survived were discharged, while 67
were hospitalized. Three of the patients that died had been
hospitalized, and two had been admitted to the intensive care
unit. There was a statistically significant difference between the
survivor and non-survivor groups in terms of the ED outcomes
(p=0.006).

Laboratory values and outcomes

Significant differences were observed between the survivor
and non-survivor groups in relation to chronic renal failure [1
(1%) versus 2 (40%), p = 0.006], systolic blood pressure [128
(90-175) versus 165 (121-180), p = 0.024], body temperature
[36.6 (36-38.1) versus 37.5 (37.2-39) per minute, p = 0.023], and
oxygen saturation [96 (85-99) versus 88 (80-95) %, p = 0.007].
There were also significant differences between the non-survivor
and survivor groups in laboratory parameters: BUN [27.51
(10.68-61.9) versus 9.64 (4.59-47.28) mmol/L, p = 0.008],
creatinine [0.43 (0.29-3.36) versus 0.3 (0.19-1.03) mmol/L, p
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Table 1

Baseline characteristics of the enrolled patients and comparison of these characteristics between the survivor and
non-survivor groups

Variables

Age, years
Gender
Male
Female
Comorbidities
Chronic obstructive pulmonary
diseases
Hypertension
Diabetes mellitus
Coronary artery disease
Congestive heart failure
Chronic renal failure
Active malignancy
Frequency of symptoms
Fever
Cough
Sputum
Shortness of breath
Weakness
Muscle-joint pain
Loss of taste or smell
Headache
Sore throat
Nausea-vomiting
Diarrhea
Vital parameters
Systolic blood pressure
Diastolic blood pressure
Pulse pressure
Body temperature
Respiratory rate
Oxygen saturation

Total
n = 103
(%,25th – 75th percentiles)
57 (32-76)

Survivor
Non-survivor
n = 98 (%,25th – 75th percentiles) n = 5 (%,25th – 75th percentiles)

p values

56 (32-72)

0.162
0.063

8(7.8%)

52 (53.1%)
56 (56.9%)

59 (32-74)

7 (7.1%)

1 (20%)

0.338

3 (60%)
2 (40%)
0
1 (20%)
1 (20%)
1 (20%)
0
0
1 (20%)
0
0

0.649
0.647
0.999
0.999
0.999
0.469
0.999
0.999
0.469
0.999
0.999

57 (55.3%)
46 (44.7%)

27 (26.2%)
20 (19.4%)
7(6.8%)
4 (3.9%)
3 (2.9%)
1 (1%)
44 (42.7%)
60 (58.3%)
1 (1%)
32 (31.1%)
23 (22.3%)
12 (11.7%)
4 (3.9%)
8 (7.8%)
12 (11.7%)
9 (8.7%)
3 (2.9%)

129 (90-180)
80 (54-105)
86 (59-180)
836.6 (36-39)
20 (16-27)
96 (80-99)

25 (25.5%)
19 (19.4%)
7 (7.1%)
3 (3.1%)
1 (1%)
1 (1%)
41 (41.8%)
58 (59.2%)
1 (1%)
31 (31.6%)
22 (22.4%)
11 (11.2%)
4 (4.1%)
8 (8.2%)
11 (12.9%)
9 (9.2%)
3 (3.1%)

128 (90-175)
78-(54-105)
86 (59-145)
36.6 (36-38.1)
20 (16-27)
96 (85-99)

The data is presented as number and percent, median and 25th to 75th percentiles.
Table 2
Variables

5 (100%)
0
2 (40%)
1 (20%)
0
1 (20%)
2 (40%)
0

165 (121-180)
85 (80-90)
113 (83-180)
37.5 8 (37.2-39)
18 (17-19)
88 (80-95)

0.604
0.999
0.999
0.183
0.006
0.999

0.024
0.024
0.061
0.023
0.192
0.007

Laboratory parameters of the enrolled patients and comparison of these parameters between the survivor and
non-survivor groups

Blood urea nitrogen, mmol/L
Creatinine, mmol/L
D-dimer, µg/mL (DDU)
Troponin (cTnI), ng/mL
C-reactive protein, nmol/L
Albumin, mg/dL
White blood cell count, 109/L
Neutrophil count. 109/L
Lymphocyte count, 109/L
Platelet count, 109/L
Mean platelet volume
C-reactive protein-to-albumin
ratio

Total
Median (25th- 75th percentiles)
9.64 (4.59-61,9)
0.3 (0.19-3.36)
625 (230-4890)
0.003 (0.00-0.166)
28.57 (9.52-209.52)
41.8 (30.7-49.6)
7.6 (1.9-15.1)
5.16 (0.1-20.52
1.58 (0.42-4.52)
213 (22-454)
9.2 (7.5-13.2)
0.08 (0.02-0.59)

Survivor
Median (25th- 75th percentiles)
9.64 (4.59-47.28)
0.3 (0.19-1.03)
590 (230-4,890)
0.003 (0.00-0.166)
28.57 (9.52-209.52)
41.8 (30.7-49.6)
8 (5.1-10.3)
4.98 (0.1-20.52)
1.59 (0.42-4.4.52)
216 (22-54)
9.2 (7.5-13.2)
0.07 (0.02-0.53)

= 0.018], cTnI [ 0.003 (0.00-0.166) versus 0.19 (0.002-0.140)
ng/mL, p = 0.011], CRP [85.71 (19.04-200) versus 28.57 (9.52209.52) nmol/L, p= 0.020], platelet count [216 (22-54) versus
146 (83-210) 109/L, p = 0.017], and CAR [ 0.07 (0.02-0.53)
versus 0.28 (0.04-0.59) p = 0.021].
The ROC curve analysis was performed to determine
the discriminative ability of laboratory parameters in 30-day
mortality. Table 3 and Figure 1 present the cut-off values of
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Non-survivor
Median (25th- 75th percentiles)
27.51 (10.68-61.9)
0.43 (0.29-3.36)
1748 (1,530-1,966)
0.19 (0.002-0.140)
85.71 (19.04-200)
35.9 (32.7-47.3)
5.3 (1.9-15.1)
5.53 (1.96-13.03)
1.07 (0.44-2.53)
146 (83-210)
9.4 (8.8-12.3)
0.28 (0.04-0.59)

p values
0.008
0.018
0.062
0.011
0.020
0.112
0.846
0.667
0.234
0.017
0.303
0.021

BUN, creatinine, cTnI, CRP, albumin, and CAR according to
the best Youden’s index, as well as their sensitivity, specificity,
likelihood ratios (LR), AUC and 95% confidence interval (CI)
values. There was no statistically significant difference between
the AUC values of the laboratory parameters (DeLong equality
test, for CRP and CAR, CRP and BUN, CRP and creatinine, CRP
and cTnI, CAR and BUN, CAR and creatinine, CAR and cTnI,
BUN and creatinine, BUN and cTnI, and creatinine and cTnI;
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Table 3

BUN

Creatinine
cTnI
CRP

Albumin
CAR

AUC

Cut-off

Sensitivity

Specificity

PPV

NPV

LR+

LR-

Accuracy

95% CI

p-value

0.815

>0.36

80

76.5

14.8

98.7

3.41

0.26

56.53

72.7-88.5

0.004

0,25

58.57

0.849

0.838

0.801

0.711

0.806

>10

>0.01

>66.67
≤35.9

>0.18

100
80

80

60

80

55.1

87.8

78.6

90.8

78.6

10.2

28.6

100

98.6

16

98,7

16

98.7

25

97.8

2.23

6.56

3.73

4.53

3.73

0

0.23

0.44

0.25

55.1

67.80

50.82

58.57

76.5-91.2

74.3-90.8

71.1-87.3

61.4-79.6

71.6-87.7

<0.001
0.002

0.003

0.203

0.005

ED: emergency department; AUC: area under the curve; PPV: positive predictive value; NPV: negative predictive value; LR: likelihood ratio; CI: confidence
interval; cTnI: high-sensitive cardiac troponin I, BUN: blood urea nitrogen; CRP: C-reactive protein; CAR: C-reactive protein-to-albumin ratio
Figure 1 - Receiver operating characteristic curves for C-reactive
protein (CRP), C-reactive protein-to-albumin ratio (CAR), blood
urea nitrogen (BUN), creatinine (Cre) and Troponin I (Trop) for
the prediction of 30-day mortality in patients with COVID-19

p values are 0.938 (0.801 versus 0.806), 0.494 (0.801 versus
0.849), 0.987 (0.801 versus 0.815), 0.374 (0.801 versus 0.838),
0.476 (0.806 versus 0.849), 0.993 (0.806 versus 0.815), 0.326
(0.806 versus 0.838), 0.718 (0.849 versus 0.815), 0.938 (0.849
versus 0.838), and 0.833 (0.815 versus 0.838), respectively).
The OR of CRP (>66.67 mg/L), albumin (<35.9 mg/dL) and
CAR (>0.18) for 30-day mortality were determined as 14.667
(95% CI: 1.555-138.299), 14.833 (95% CI: 2.183-100.781), and
13.818 (95% CI: 1.468-130.076), respectively.

Discussion

In this study, we examined the ability of CAR to predict
short-term mortality in patient with COVID-19 presenting to
ED. To the best of our knowledge, this is the first study that
determines that CAR was not useful in predicting 30-day
mortality in this patient group.
In our analysis, firstly, non-parametric comparison tests
were used to determine the significant differences between the
survivors and non-survivors in terms of the CRP, albumin, and
CAR values. While CRP and CAR were significantly higher
in the non-survivor group, no significant relationship was
found between albumin and mortality. A further analysis was
performed based on the ROC curve to control the ability of the
two parameters to distinguish whether a patient survived or died.
AUC values less than 0.5 were evaluated as indistinguishable
from random, while those close to 1 were considered close to a
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perfect model [9,10]. In the literature, it has been reported that
the AUC value should be greater than 0.8 for a model to predict
mortality well [9,10]. In the discriminatory power analysis, we
determined the AUC value of albumin as 0.711, which was
unacceptable. However, the AUC value of CRP in predicting 30day mortality was 0.801, and that of albumin in predicting 30day mortality was 0.801, which indicated the predictive ability
of this score for mortality. Thus, in this retrospective study, the
ROC analysis confirmed that only CRP and CAR were predictors
of 30-day mortality in patients with confirmed COVID-19.
There was no significant difference between the AUC values of
CPR and CAR. Furthermore, there was no significant difference
between the ORs in the groups formed according to the cut-off
values. Therefore, it is not clinically reasonable to calculate the
CAR value when CRP can already predict short-term mortality
according to the OR and ROC analysis. On the other hand, when
LRs, which provide the clearest data on the way in which a
scoring system can be used reliably [9-10], were examined, it
was determined that CRP, albumin, and CAR could not be used
clinically to predict short-term mortality in ED since their LR
values were not in the range of below 0.2 or above 5, which is
accepted to indicate strong evidence [11-13].
CAR is a biomarker that has been studied as a prognostic
marker in inflammatory and infectious diseases, and
malignancy [14-15]. In the current literature, there are studies
on the predictive ability of CAR in patients with COVID-19.
In a study conducted by Karakoyun et al., CAR was reported
as an independent predictor of severe disease in hospitalized
patients [16]. In that study, the AUC values of CRP and CAR
were reported as 0.697 and 0.718, respectively, which do not
represent a high predictive ability [9,10,16]. Furthermore, the
OR for CAR in the prediction of severe disease was found to be
1.264, which is too low to be clinically significant [16]. Güney
et al. investigated the predictive value of CAR for in-hospital
mortality in patients with COVID-19 by dividing the cohort into
three groups according to their CAR values (17). The authors
found the OR as 8.2 between the group with a high CAR value
and the reference group, which cannot be considered clinically
significant [13,17]. El-Shabrawy et al. reported the AUC values
as 0.939 and 0.955 for CRP and CAR, respectively and noted
that these values were statistically significant in the prediction
of 30-day mortality [18]. However, considering the very similar
AUC values of the two parameters, we do not think that this
clinical significance is sufficient to indicate that the calculation
of CAR can replace that of CRP. In a study of Paliogiannis et al.
with a small sample, no statistically significant difference was
reported in terms of the CAR values between the survivor and
non-survivor patient groups [19]. The results of our study also
showed that CAR could not be used clinically to predict shortterm mortality in patients presenting to ED with COVID-19. A
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

plausible explanation for this may be the decrease in albumin due
to reasons such as prolonged hospitalization and malnutrition
[17]. Therefore, the initial albumin value in the denominator
may not have made a clinically significant contribution to the
predictive ability of CRP.

Limitations

The main limitation of our study was its retrospective
nature. Secondly, we were not able to include patients with
COVID-19 who had not been tested for CRP and albumin. This
was the most important factor limiting our study population.
Lastly, our study had a single-center design, and therefore the
results cannot be generalized to other healthcare institutions. We
recommend multicenter studies in larger populations to confirm
our results and increase their generalizability.

Conclusion

Based on the results of our study, CAR is a useful in
predicting 30-day mortality in patients with COVID-19.
Calculating CAR rather than CRP had no clinically significant
contribution to the prediction of 30-day mortality in this patient
group.
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Introduction

Abstract
Aim: Aortic dissection is a cardiovascular disease with low incidence
but high mortality. The aim of our study is to evaluate the demographic,
vascular pathologic and radio-anatomic features of aortic dissection and
find out the relationship of these with aortic dissection.
Material and methods: One female and 12 male patients admitted
to the hospital with severe chest pain and diagnosed with aortic
dissection by Computed Tomography were included in this study.
Patients were divided into three groups according to the De Bakey
classification. Type I: starting from the ascending aorta and ending in
the thoracic aorta, Type II: starting from the ascending aorta and ending
in the brachiocephalic artery, Type III: starting from the subclavian artery
and ending at the level of the diaphragm and abdomen.
Results: The highest aortic dissection incidence was found in
group Type III with 54%. The ages of patients with aortic dissection were
56.67±12.50, 61.00±11.53 and 52.00±12.26, respectively according to the
groups. According to the Pearson Correlation test, significant correlations
were found between ascending aorta and age and aortic arch, between
cardiothoracic ratio and heart width, and between thoracic width and
thoracic aorta (p≤0.05). One Way Anova test was used for the analysis
between dissection groups and significant correlation was found
between Type II and Type III groups of ascending aorta parameter
(p≤0.05). In addition, it was found that 54% of the patients had mild
atherosclerosis and 46% had lumen.
Conclusion: A significant relationship was found between aortic
dissection and radio-anatomic parameters, demographic and vascular
pathologic features.
Key words: aortic dissection, computed tomography, De Bakey
classification

Aortic dissection is a vascular pathology that results
in the rupture of the intima or adventitia layer of the aorta
or the separation of these layers due to bleeding [1, 2].
Although the incidence of aortic dissection is low, it is
a fatal disease with a mortality rate of 1-2% per hour in
untreated patients in the acute period. Therefore, correct
diagnosis is very important in terms of the prognosis
of the disease. It should be diagnosed carefully since
its symptoms are very similar to pathologies such as
pulmonary embolism and acute myocardial infarct. Its
symptoms include chest pain, hypotension and syncope
[3, 4]. According to studies conducted, aortic dissection
is more frequent in male and old individuals with
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chronic disease (arterial hypertension, dyslipidemia,
atherosclerosis, aortic aneurysm, etc.) when compared
with female and young individuals. However, it has also
been reported in high rates in young individuals with
Loeys Dietz syndrome [1-3, 5].
According to the literature, there are two common
methods to classify aortic dissection. The first of these is
Stanford classification, while the second one is De Bakey
classification [1, 4, 6]. Stanford classification is a more
limited classification than De Bakey classification [3, 4,
6]. Stanford groups aortic dissections in two types, type
A dissections are seen in ascending aorta, while type B
dissections are seen in the distal of subclavian artery
[3]. According to De Bakey, dissections are grouped
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

in three types. Type I starts from ascending aorta and ends at
thoracic aorta. Type II starts from ascending aorta and ends at
brachiocephalic artery. Type III starts from subclavian artery
and ends on diaphragm (IIIa) or in abdomen (IIIb) [3, 6-8]. In
addition, depending on the bleeding between the aortic layers,
the layers may separate from each other and a lumen structure
may occur. The lumen structure is also grouped in two as true
lumen and false lumen. If the lumen in the dissected part of the
aorta continues in the undissected part, this is called true lumen,
if it does not, it is called false lumen [9, 10].
Magnetic Resonance Imaging (MRI), Contrast Computed
Tomography (CT), Chest X-ray and Transesophageal
Echocardiography (TEE), Ultrasonography (US) are used for the
diagnosis and typing of aortic dissections [1, 3, 5]. CT is a cheap,
accessible method that does not require specialized personnel,
with high sensitivity and specificity, and three-dimensional
imaging [1, 3]. Early treatment of aortic dissections is very
important and there are different treatment methods such as
medical treatment, open thoracic surgery, thoracic endovascular
aorta repair (TEVAR) treatment [3, 5-8, 11].
The aim of our study is to examine aortic dissections
according to the most detailed De Bakey classification in
the literature. Thus, demographic, pathological and radioanatomical changes of aortic dissections detected on CT images
were examined.

Figure 1 - Dissection types according to De Bakey classification
(a: Type I, b: Type II, c: Type III).

Figure 2 - Lumen formation demonstration (1: False lumen at
right renal artery, 2: Both true and false lumen at right common
iliac artery, 3: Both true and false lumen at brachiocephalic
artery, right common carotid artery and left subclavian artery).

Material and methods
Study Population

The study was initiated with the 2021/616 numbered
decision of Non-interventional Clinical Researches Ethics
Committee. The patients who had thoracoabdominal CT
angiography between 2015 and 2021 were scanned in Karabük
University Training and Research Hospital Radiology archive. A
total of 13 patients (12M, 1F) with aortic dissection were found.
The patients had presented with chest pain and hypotension
symptoms.

MDCT Scanning Protocol and Image
Analysis

All CT scans were performed by using a 16-row
Multidetector CT scanner (Aquilion 16; Toshiba Medical
Systems, Otawara, Japan). Scanning parameters were tube
voltage: 120 kV, gantry rotation: 0.75 s, pitch: 1.0 mm and
section thickness: 1 mm.
The images in Digital Imaging and Communications
in Medicine (DICOM) format were transferred to personal
workstation Horos Medical Image Viewer (Version 3.0, USA)
program. All images were examined in axial, coronal and sagittal
planes by a radiologist with at least 10 years of experience in the
field and aortic dissection types, aortic lumen and atherosclerosis
presence (mild-severe) were noted (Figure 1). The patients were
grouped in three according to De Bakey classification. True and
false lumen were distinguished radiologically and the veins
emerging from the false lumen were determined (Figure 2).
The following radio-anatomic measurements were made for all
patients by using the measurement tool in the program:
• Ascending aorta diameter
• Aortic arch diameter
• Thoracic aorta diameter
• Abdominal aorta diameter
• Heart width
• Thoracic width
• Cardiothoracic ratio
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Statistical Analysis

Minitab 17 and IBM SPSS Version 21 package programs
were used in statistical analyses. Median, minimum and maximum
values were included in descriptive statistics. Kolmogorov
Smirnov test was used to test whether the parameters were
distributed normally. The relationship between parameters and
the degree of relationship was tested with Pearson Correlation
test. One Way Anova test (Post Hoc; Tukey, Dunnett T3) was
used for the analysis of parameters according to aortic dissection
types and Levene test was used to determine whether they were
distributed homogeneously.

Results

12 (92%) of the 13 patients with aortic dissection were
male. Mean age of the male patients was 54.00±11.49, while the
female patient was 69 years old.
According to De Bakey classification, it was found that 3
patients were Type I, 3 patients were Type II and 7 patients were
Type III (Figure 3).
Mean ages of the individuals by types were found as
56.67±12.50, 61.00±11.53 and 52.00±12.26, respectively. Mean
age was found to be higher in Type II aortic dissection when
compared with other dissection types (Figure 4).
The determined measurement parameters were grouped
in types and median, minimum and maximum values were
included in the descriptive statistics of each parameter. The
highest median value of aortic arch and thoracic aorta diameter
was found in Type I; the highest median value of age ascending
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significant high correlation was found between cardiothoracic
ratio and heart width (p≤0.05). No significant correlation was
found between the other parameters (p≥0.05), (Table 2).

Thoracic Width

aorta diameter and cardiothoracic ratio was found in Type II and
the highest median value of heart width and thoracic width was
found in Type III. The highest median value of abdominal aorta
was found in both Type I and Type III (Table 1).

Table 1

Table of descriptive statistics for parameters

Parameters
Age (Year)
Ascending Aorta
Diameter (mm)

Aortic Arch Diameter
(mm)
Thoracic Aorta
Diameter (mm)

Abdominal Aorta
Diameter (mm)

Heart Width (mm)
Thoracic Width (mm)
Cardiothoracic Ratio

Types
Type I
Type II
Type III
Type I
Type II
Type III
Type I
Type II
Type III
Type I
Type II
Type III
Type I
Type II
Type III
Type I
Type II
Type III
Type I
Type II
Type III
Type I
Type II
Type III

Median
57.00
62.00
56.00
51.00
61.00
44.00
40.00
36.00
31.00
44.00
27.00
39.00
28.00
24.00
28.00
131.00
130.00
148.00
258.00
240.00
269.00
0.520
0.540
0.510

Minimum
44.00
49.00
29.00
40.00
45.00
30.00
31.00
34.00
25.00
29.00
24.00
33.00
23.00
20.00
21.00
130.00
129.00
213.00
249.00
236.00
250.00
0.500
0.530
0.420

Maximum
69.00
72.00
65.00
65.00
65.00
55.00
53.00
50.00
43.00
51.00
28.00
74.00
50.00
25.00
58.00
152.00
147.00
164.00
291.00
269.00
287.00
0.520
0.550
0.650

Cardiothoracic
Ratio

Thoracic Aorta
Diameter

Ascending Aorta
Diameter
Aortic Arch
Diameter
Thoracic Aorta
Diameter
Heart Width

Ascending Aorta
Diameter

Figure 4 - Patient age distribution by aortic dissection types

Age

Parameters

0.762
0.002
0.461
0.113
-0.199
0.514
0.192
0.530
-0.385
0.194
0.431
0.141

0.698
0.008
-0.166
0.588
0.244
0.421
-0.381
0.199
0.478
0.098

0.409
0.165
0.670
0.012
-0.000
0.999

Thoracic Width

Pearson correlation matrix table

Heart Width

Table 2

Aortic Arch
Diameter

Figure 3 - Distribution of patients by aortic dissection types

0.069
0.824
0.252
0.405
0.008
0.978
0.246
0.417

0.319
0.289
0.812 -0.291
0.001 0.334

According to Levene test, it was found that all parameters
except cardiothoracic ratio and thoracic aorta diameter showed
a homogenous distribution. According to One Way Anova (Post
Hoc; Dunnett T3) test, significant correlation was found between
the Type II and Type III groups of thoracic aorta diameter
(p≤0.05).
Individual’s atherosclerosis and lumen status were also
evaluated in our study. In terms of atherosclerosis, while 7 (54%)
of the 13 individuals were found to have mild atherosclerosis,
there were no patients with severe atherosclerosis symptoms
(46%) (Figure 5).
In terms of lumen, the presence of lumen was found in 6 of
13 individuals. In 6 of the patients, main veins coming out of the
aorta were coming out of the false lumen. The presence of lumen
was found in two veins of 1 of these patients, in three veins of 4
patients and in four veins of 1 patient (Figure 6).
Figure 5 - Distribution of patients in terms of atherosclerosis

Figure 6 - Distribution of patients in terms of false lumen

It was found that all parameters except abdominal aorta
were normally distributed (p≤0.05). Positive and significant
high correlation was found between ascending aorta diameter
and age, positive and significant moderate correlation was found
between aortic arch diameter and ascending aorta diameter,
positive and significant moderate correlation was found between
thoracic width and aorta thoracic diameter and positive and
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Discussion

The hypothesis of our study was based on finding out the
radio-anatomic, pathological and demographic changes of aortic
dissection and to show the relationships between these changes.
According to De Bakey classification, the highest aortic
dissection ratio was found in Type III in the study population.
As a result of the analysis of aortic parameters, positive and
significant moderate correlation was found between aortic arch
diameter and ascending aorta diameter and between thoracic
width and thoracic aorta diameter (p≤0.05). As a result of
the analysis of aortic dissection types in terms of parameters,
significant correlation was found between Type II and Type III
groups of thoracic aorta diameter (p≤0.05). In addition, mild
atherosclerosis was found in 7 of the patients, while false lumen
was found in 6.
Aortic dissection is a catastrophic disease with low
incidence but high mortality [1]. The incidence of the disease
is significantly increased in men who are over 40 years of age
and who have a history of hypertension. The reasons for this
significant age-related increase are degeneration of elastin
and smooth muscle cells, which are the natural consequences
of aging and the physiological 0.7-0.9 mm increase rate that
occurs in aortic diameter every 10 years [1, 12-14]. In parallel
with the literature, 12 of 13 patients were male and only 1 was
female in this study, the mean age of male patients was found as
54.00±11.49, while the age of the female patient was 69.
Patients with aortic dissection mostly refer to the hospital
with severe chest pain symptom. Since this symptom is also seen
in many cardiovascular diseases, differential diagnosis is very
important [3, 4]. Various radiological imaging devices (Chest
X-ray, TEE, contrast CT, MRI, US) are used for differential
diagnosis. These imaging technologies have their advantages and
disadvantages. Although MRI has a specificity and sensitivity up
to 98%, it also has many disadvantages since it cannot be used
in the presence of metal implants such as cardiac pacemaker
and since it is not widely used. Chest X-ray is a fast, common
imaging technology with low sensitivity and specificity [3]. TEE
is a fast method; however, it does not allow imaging of the whole
aorta [3, 14]. On the other hand, contrast CT stands out as a fast
method which has 98-100% sensitivity and specificity and which
allows for imaging of the whole aorta. However, this method has
a disadvantage of administration of contrast material [3, 14,
15]. We conducted this retrospective study with the contrast CT
images we received from hospital archive system.
In their study they conducted on 108 patients with Type
A aortic dissection, Gode et al. [16] found ascending aorta
diameter as 52±2.4 mm and they stated that 67% of the patients
with dissection were male patients. In their study they conducted

on 166 individuals with Type A aortic dissection, Kruger et al.
[17] found the median value of ascending aorta diameter as 50
mm and they reported that 66% of the patients with dissection
were male patients. In another study they conducted on Type
A aortic dissection, Kruger et al. [12] found that 68% of 130
patients were male and the median value of the age of patients
with dissection was 65 years. In a study they conducted with
225 patients with Type A aortic dissection between 2009 and
2017, Koechlin et al. [18] reported that 68% of the patients
with dissection were male and the mean age of all patients was
63±12 years. In their study, they found ascending aorta diameter
as 46±8 mm. In a study they conducted on 349 patients with
aortic dissection in China population, Wu et al. [19] found the
aorta diameter of 114 patients larger than 55 mm and reported
that 82% of the patients were male. In our study, with De Bakey
classification, which is a more detailed classification, we found
the median values of ascending aorta diameter as 51, 61, 44 mm,
respectively. We found that 92% of the patients in our study were
male and median values of age were 57, 62, 56 years, respectively
The information on ascending aorta diameter and demographic
age support the literature. We believe that the reason for high
percentage of male patients is due to the low population of our
region and therefore low incidence of aortic dissection when
compared with other studies. We think that the other reasons of
this low incidence may be geographical differences, nutritional
habits and stressors. The small number of cases in our study
when compared with other studies in literature is a limitation of
our study.
In their study they conducted on patients with aortic
dissection, Barbetseas et al. [20] grouped the patients in two
according to Stanford classification and found atherosclerosis
pathology in 94% of Type A group and 67% of Type B group.
In our study, mild atherosclerosis was found in 54% of 13
individuals with dissection. This suggests that there may be
relationship between atherosclerosis and aortic dissections.
We believe that this retrospective study will contribute
to early diagnosis and treatment of aortic dissections since it
determines the demographic, pathological and radio-anatomical
changes of aortic dissections. As a result of our study, significant
correlations were found between aortic dissection and radioanatomical, pathological and demographic findings.
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Abstract
Introduction: This study sought to compare patients with ST-segment
elevation myocardial infarction and non-ST-segment elevation myocardial
infarction in terms of the monocyte-to-HDL cholesterol ratio.
Material and methods: A total of 79 patients with non-ST-segment
elevation myocardial infarction and 30 patients with 30 ST-segment
elevation myocardial infarction were included in the study. Demographics,
comorbidities, smoking status, medical history, and initial laboratory findings
were retrospectively noted from the hospital computer-based patient data
system.
Results: Significant differences were detected between the ST-segment
elevation myocardial infarction and non-ST-segment elevation myocardial
infarction groups in relation to the neutrophil count [7.27 (6.05-9.05) versus
5.41 (4.26-7.21), p<0.001] and mean platelet volume [9.4 (8.8-10) versus 8.6
(7.3-9.5), p=0.002]. There was no statistically significant difference between
the two groups in the term of the monocyte-to-HDL cholesterol ratio [0.016
(0.012-0.021) versus 0.016 (0.011-0.024), p=0.757, Bonferroni-corrected p value:
0.0033)].
Conclusion: Based on the results of our study, the monocyte-to-HDL
cholesterol ratio did not significantly differ between the patients with STsegment elevation myocardial infarction and those with non-ST-segment
elevation myocardial infarction.
Key words: atherosclerosis, coronary artery disease, high-density
lipoprotein cholesterol, monocyte count

Introduction

Across the world, acute coronary syndrome (ACS)
is one of the most important causes of mortality and
morbidity [1]. It is a clinical syndrome that includes
unstable angina pectoris (USAP), ST-segment elevation
myocardial infarction (STEMI), and non-ST-segment
elevation myocardial infarction (NSTEMI) [1]. Along
with the developing technologies in diagnostic and
treatment modalities and the increase in survival in
patients with acute coronary syndrome, the importance
of the early diagnosis of diseases and modification of
risk factors has increased [2]. Researchers have studied
many biochemical markers, such as hematological
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

parameters, D-lactate, intestinal fatty acid-binding
protein, and ischemia-modified albumin and scoring
systems, including GRACE, SYNTAX, and Gensini
scores in the diagnosis and risk scoring of patients [1-5].
Moreover, emerging biochemical markers provide better
complementary information in risk assessment, although
there is still a need to better recognize the pathophysiology
of ACS and develop a specific treatment [6]. Recently,
researchers have reported that the combination of
monocyte count, which represents the pro-inflammatory
effect of the monocytes, and high-density lipoprotein
(HDL) cholesterol, which represents antioxidant and
anti-inflammatory effects, can be used as a biomarker in
45

ACS [7-11]. According to the literature, the value obtained by
dividing the monocyte count by HDL cholesterol will have an
increased predictive ability in patients with ACS [12].
When a thrombus that develops due to the rupture of a
plaque causes total occlusion in the coronary artery, ST elevations
are observed in the electrocardiogram, and all or almost all the
affected ventricular wall remains within the necrosis area. This
condition is referred to as transmural myocardial infarction or
STEMI. In cases where the thrombus is less occlusive or there is
less fibrin structure in the thrombus and platelets predominate,
clinical USAP or NSTEMI develops [3,4,6]. Based on these
different pathogeneses, we speculated that the monocyte-toHDL cholesterol ratio (MHR) might differ between STEMI and
NSTEMI cases. Therefore, in this study, we sought to compare
patients with STEMI and NSTEMI in terms of MHR.

Material and methods
Study design

This retrospective cohort study was conducted at a 695bed tertiary teaching hospital with 1,050 patient admissions per
day (annual average) to the emergency department (ED). The
data of the patients who presented to our ED between November
1, 2018 and May 1, 2019 were retrospectively collected.

Study population

The study population consisted of patients presenting
to our ED between April 1, 2020 and May 1, 2020 with ACS.
Patients with USAP, cases in which ACS could not be confirmed
with percutaneous coronary intervention, and patients with
missing data were excluded from the sample. The flowchart of
the study is shown in Figure 1. All the patients were admitted to
the wards of our hospital.
Figure 1 - Flowchart of the study

blood cell distribution width, and mean platelet volume. The
neutrophil-to-lymphocyte ratio, mean platelet volume-to-platelet
ratio, and MHR were calculated by the researchers (S. Ö., A.
A.). MHR was calculated by dividing the monocyte count by the
HDL cholesterol value. The patients were categorized into the
STEMI and NSTEMI groups based on their electrocardiogram
findings according to the guidelines of the American Heart
Association.
HDL cholesterol was measured using the ARCHITECT
ci16200 autoanalyzer with the ARCHITECT HDL Kit (Catalog
number 3K33-21). Hematological parameters were analyzed
with a hemogram device (Beckman Coulter Co.®LH 780
Analyzer, Krefeld, Germany).

Statistical analysis

We used IBM SPSS Statistics for Mac (NY, IBM Corp,
version 27.0.) Armonk to perform statistical analyses. To
evaluate the conformance of variables to the normal distribution,
the Kolmogorov-Smirnov test was conducted. The data that were
normally distributed were presented with mean and standard
deviation values, and the remaining data were expressed as
median and 25th-75th percentile values. Categorical data were
presented with the number of cases and percentages. For the
comparison of qualitative and quantitative data between the two
groups, the chi-square and Mann-Whitney U tests were used. A
p value of 0.05 was considered as the cut-off value of statistical
significance. To respond to the problem of multiple comparisons,
the Bonferroni correction was used.

Ethics

Ethical approval was received from the local ethical
committee. We retrospectively reviewed secondary data
recorded from the computer-based patient data system of
the hospital. The recorded information did not include any
personal identifiable information, and it only contained clinical
information. Therefore, informed consent was waived.

Results
Patient characteristics

Of the 109 patients included in the study for the final
analysis, 72 (61.1%) were male. The median of age of the 109
patients was 59 (25th-75th percentile: 50-73) years. Ten (9.2%)
patients had chronic obstructive pulmonary disease, 43 (39.4%)
had hypertension, 43 (39.4%) had diabetes mellitus, 17 (15.6%)
had coronary artery disease, and 10 (9.2%) had hyperlipidemia.
Fifteen (13.8%) patients had a history of smoking and 19 (17.4%)
had a family history of coronary artery disease. The comparisons
of the characteristics between the STEMI and NSTEMI groups
are shown in Table 1.

Data collection

Demographics,
clinical
characteristics
(included
comorbidities, smoking status, and medical history), and
initial laboratory findings were obtained from the computerbased patient data system of the hospital and analyzed by the
researchers. Comorbidities were recorded as chronic obstructive
pulmonary diseases, hyperlipidemia, coronary artery disease,
diabetes mellitus, hypertension, and congestive heart failure.
Family history of coronary artery disease was noted. The
documented laboratory parameters were total cholesterol,
triglycerides, HDL cholesterol, low-density lipoprotein (LDL)
cholesterol, monocyte count, monocyte %, white blood cell
count, neutrophil count, lymphocyte count, platelet count, red
46

Laboratory values and outcomes

When the laboratory parameters were analyzed, the
median (25th-75th percentile) values were 197 (158-223) mg/
dL for total cholesterol, 144 (101-195) mg/dL for triglycerides,
36 (32-42) mg/dL for HDL cholesterol, 131 (98-150) mg/dL for
LDL cholesterol, 0.61 (0.46-0.88) for the monocyte count, 6
(4.9-8) for monocyte %, 10.14 (8.36-12.23) for the white blood
cell count, 5.92 (4.63-7.92) for neutrophil count, 2.48 (1.883.65) for the lymphocyte count, 253 (220-299) for the platelet
count, 13.1 (12.4-13.9) for red blood cell distribution width,
and 8.8 (8.2-9.7) for the mean platelet volume. The median
(25th-75th percentile) values calculated for the neutrophil-tolymphocyte ratio, mean platelet volume-to-platelet ratio,
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Table 1

Comparison of the characteristics between the
STEMI and NSTEMI groups.

Variables
Age, years Median
(25th-75th
percentile)

Gender
Male

STEMI

NSTEMI

p values

60 (48-69)

59 (50-74)

0.618

n = 30 (27.5%)

n = 79 (72.5%)

0.149

23 (76.7%)

49 (62%)

Chronic obstructive
pulmonary diseases

4(13.3%)

6 (7.6%)

0.458

Diabetes mellitus

9 (30%)

34 (43%)

0.214

Female

7 (23.3%)

Comorbidities
Hypertension

Coronary artery
disease

10 (33.3%)
6 (20%)

Hyperlipidemia

2 (6.7%)

Smoking

6 (20%)

Family history of
coronary artery
disease

3 (10%)

30 (38%)

33 (41.8%)
11 (13.9%)
8 (10.1%)
9 (11.4%)

16 (20.3%)

and MHR were 2.22 (1.47-4.14), 0.035 (0.029-0.042), and 0.016
(0.011-0.022), respectively. The comparisons of the laboratory
parameters between the STEMI and NSTEMI groups are shown
in Table 2, and the comparison of the MHR between the two
groups is presented in Figure 2. Significant differences were
detected between the STEMI and NSTEMI groups in relation to
the neutrophil count [7.27 (6.05-9.05) versus 5.41 (4.26-7.21), p
< 0.001] and mean platelet volume [9.4 (8.8-10) versus 8.6 (7.39.5), p = 0.002]. However, there was no statistically significant
difference between the two groups in the term of MHR [0.016
(0.012-0.021) versus 0.016 (0.011-0.024), p = 0.757].
Figure 2 - Comparisons of MHR of the enrolled patients between
the STEMI and NSTEMI groups

0.421
0.555
0.724
0.349
0.208

STEMI, ST-segment elevation myocardial infarction; NSTEMI,
non-ST-segment elevation myocardial infarction

Table 2

Comparison of the laboratory parameters between the STEMI and NSTEMI groups STEMI, ST-segment elevation
myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction; HDL, high-density lipoprotein;
LDL, low-density lipoprotein. Bonferroni-corrected p value: 0.0033

Variables

STEMI

NSTEMI

p values

Total cholesterol, mg/dL

219 (208-240)

186 (144-218)

0.007

36 (32-43)

0.783

Triglycerides, mg/dL

HDL cholesterol, mg/dL
LDL cholesterol, mg/dL
Monocyte count
Monocyte%

White blood cell count
Neutrophil count

Lymphocyte count
Platelet count

Red blood cell distribution width
Mean platelet volume

Neutrophil-to-lymphocyte ratio

Mean platelet volume-to-platelet ratio
Monocyte-to-HDL cholesterol ratio

Discussion

Median (25th-75th percentile)
171 (111-215)
36 (30-40)

146 (121-159)

0.60 (0.47-0.82)
5.2 (4.5-7.4)

11.25 (9.46-13.44)
7.27 (6.05-9.05)

2.16 (1.67-5.59)
259 (220-304)

13.4 (12.9- 14)
9.4 (8.8-10)

3.60 (1.41-5.16)

0.035 (0.029-0.043)

0.016 (0.012-0.021)

In this study, we compared the MHR values between the
patients with STEMI and those with NSTEMI and found no
statistically significant difference. To the best of our knowledge,
this is the first study to determine that there is no significant
difference between the STEMI and NSTEMI groups in terms
of MHR.
Oxidative stress and inflammation are two central
factors that play a role in the progression and development of
the atherosclerotic process [8]. Macrophages changes from
circulating monocytes during the inflammation stage, and
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Median (25th-75th percentile)
141 (91-194)

126 (84-145)

0.63 (0.45-0.90)
6.5 (5.4-8.6)

9.70 (7.75-11.99)
5.41 (4.26-7.21)

2.57 (1.90-3.48)
253 (219-296)

12.9 (12.1-13.9)
8.6 (7.3-9.5)

2.15 (1.49-3.16)

0.035 (0.028-0.041)

0.016 (0.011-0.024)

0.136

0.004

0.962

0.012

0.010

<0.001
0.924

0.500

0.077

0.002

0.143

0.515

0.757

they are one of the main cell types for atherosclerotic plaque
formation. Monocyte activation is a critical step in the triggering
of atherosclerosis [12,13]. During the atherosclerotic process,
monocytes in blood are recruited into the intima and turn into
foam cells, taking up oxidized LDL cholesterol and other lipids
[12,13]. Thus, tissue macrophages and increased monocytes
as a source of circulating foam cells play a decisive role in the
development of a new atherosclerotic process [12]. In previous
studies, it has been reported that a high monocyte count is a
factor in the development of atherosclerotic diseases, such as
coronary artery disease [8,14].
47

HDL cholesterol is a lipoprotein that plays an important
role in reverse cholesterol transport. It transfers cholesterol
back to the liver from peripheral tissue [15]. This is the main
mechanism through which HDL cholesterol shows antioxidant,
anti-inflammatory and antithrombotic effects [15]. HDL
cholesterol has been shown to protect the endothelium against
the harmful effects of LDL cholesterol and prevent the oxidation
of LDL cholesterol [16]. In addition, HDL cholesterol is a highly
active molecule in preventing monocyte recruitment into the
arterial wall and inhibiting the endothelial release of adhesion
molecules (17). Previous studies have detected that a low HDL
cholesterol level increases the risk of coronary artery disease and
is associated with the severity of myocardial infarction [17-19].
In light of all these data, an increase in MHR, calculated
by the ratio of monocytes with antioxidant, anti-inflammatory
and antithrombotic effects and HDL cholesterol with antiinflammatory effects, is associated with an increase in
inflammation and acceleration in the atherosclerotic process [711,18]. In a study conducted with more than 2,500 patients, Çetin
at al. reported that MHR could be a predictor of the severity of
coronary artery disease and future major adverse cardiovascular
events in patients with ACS [7]. Canpolat et al. showed that
high MHR values were associated with inflammation and
a slow coronary flow [8]. In a study evaluating patients with
chronic kidney disease, Kanbay et al. demonstrated MHR to be
an independent predictor of major cardiovascular events [9]. In
a study on patients with STEMI who underwent percutaneous
coronary intervention, Arısoy et al. reported that MHR was an
independent predictor of a high thrombus burden in STEMI
[10]. In another study including over 750 patients with STEMI
who underwent percutaneous coronary intervention, Kızıltunç
et al. showed a correlation between the increased coronary
atherosclerotic burden and MHR [11]. In light of this information
in the literature, we sought to determine whether there was a

difference in MHR between patients with STEMI and those
with NSTEMI patients. According to our results, MHR did not
significantly differ between these two patient groups.

Limitations

The main limitation of our study was its retrospective
nature. There may have been other risk factors that could not be
measured due to the retrospective design. Retrospective studies
cannot determine causation; they only evaluate association.
Secondly, there was no control group in our study. Therefore, we
were not able to reveal the relationship between increased MHR
and myocardial infarction as in previous studies. On the other
hand, our groups were similar to evaluate differences in MHR
between the patients with STEMI and NSTEMI, which was the
primary outcome of our study. Lastly, our study had a singlecenter design, and therefore the results cannot be generalized to
other healthcare institutions.

Conclusion

Based on the results of our study, there was no significant
difference between the patients with STEMI and those with
NSTEMI in terms of MHR. Therefore, it can be concluded that
MHR is of similar importance for these two patient groups. We
recommend multicenter studies in larger populations to increase
the generalizability of the results and to confirm our findings.
Disclosures: There is no conflict of interest for all authors.
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Introduction

Abstract
Background: Patient satisfaction is accepted as a criterion in the
evaluation of nursing care, it’s important to know the factors affecting
satisfaction.
Aim: The aim of this study was to determine the satisfaction of elderly
patients with orthopedic surgery and factors affecting.
Material and methods: This descriptive study was conducted with 135
patients who undergoing orthopedics surgery. Data were collected using
Patient identification form and Newcastle Satisfaction with Nursing Scales.
Mann Whitney U, Kruskal Wallis H tests and correlation analysis were
performed.
Results: The mean score of the patients on the Newcastle Satisfaction
with Nursing Scale was determined to be 83.5±15.5. It was found that the
mean score of the patients on the Newcastle Nursing Care Satisfaction
Scale varied according to the companion support and socioeconomic
status (p<0.05).
Conclusion: It was determined that elderly patients who undergoing
orthopedic surgery had a good level of satisfaction with nursing care.
Key words: elderly patient, nursing care, orthopedic surgery, patient
satisfaction

The rate of elderly admitted to healthcare institutions
is increasing with each passing day [1]. The elderly
are admitted to healthcare institutions with chronic
comorbidities, which require drug use, and with cognitive
and functional disorders, which increase hospitalization
risks [2]. With the functional losses and traumas in
musculoskeletal system that appear because of aging, more
orthopedic surgeries are performed especially in the last
decade [3]. Elderly patients require longer postoperative
care periods because of their physiological, psychological
and emotional losses [4] and their surgical stress/anesthesia
tolerances are more limited [5]. Depending on age and
surgery, it is already known that the postoperative self-care
requirements of elderly are semi-dependent/dependent, and
the recovery process takes longer [5]. Failure in meeting
the requirements in a timely manner and in providing care
causes prolonged hospitalization and complications [6].
For this reason, providing quality surgical care to avoid the
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persistence of morbidity, improve the quality of life, and
maintain the success of surgery emerges as an important
requirement in this respect [5].
Nursing care and patient satisfaction remain to be
an up-to-date issue [7]. Patient satisfaction is the multifactor personal evaluation regarding the healthcare
service received by individuals and their expectations of
these services [8,9]. Patient satisfaction is considered as
the main determinant of the quality of nursing care [10].
Patient satisfaction is considered as an important criterion
in evaluating the quality of healthcare and in determining
the revision needs of institutions [11].
Although it is reported in the literature that patients
experience dissatisfaction because of postoperative
movement limitations [12] it was welcomed by patients
that their self-care needs were covered by nurses [13]
they were informed during treatment and care [14]. It
was also recommended to shorten the length of hospital
stay to increase patient satisfaction [15]. It is important
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

to evaluate patient satisfaction in identifying factors that affect
it, and in producing solutions to these problems [8]. Also,
increasing satisfaction in nursing ensures patient agreement [16]
and continuity of care [17] improving health and accelerating
recovery [18].
The purpose of the study was to determine the elderly
undergoing orthopedic surgery patients' satisfaction with nursing
care.

Materials and methods

This study, which had a descriptive design, was conducted
betweThis study, which had a descriptive design, was conducted
between December 2020 and February 2021 with the participation
of 135 elderly patients who undergoing scheduled major surgical
intervention in orthopedics and traumatology surgery clinics of
a public hospital.
Patients who were aged 65 and older undergoing orthopedic
surgery constituted the universe of the study, and the minimum
number of people who should be included in the sampling was
calculated as 135 based on 95% confidence interval, 5% error
margin, and with Newcastle Satisfaction with Nursing Scales
total score average: 82.6(+/-14.8) [7]. Patients who were over
the age of 65, who could communicate in Turkish, who were
not previously diagnosed with a psychiatric disease, who
undergoing orthopedic surgery, whose discharge was planned,
and who volunteered to participate in the study were included
in the sampling.
Patient identification form and Newcastle Satisfaction
with Nursing Scales (NSNS) were used in the study as the data
collection tools.
The Patient identification form was prepared by the
researchers with literature support [7,19]. There are a total of 12
questions on sociodemographic characteristics (i.e. age, gender,
educational status, marital status, working status, socioeconomic
level, and comorbidity) and on disease-related characteristics
(i.e. surgical intervention, hospitalization type, hospitalization
frequency, hospitalization time, and companion support).
The Newcastle Satisfaction with Nursing Scales (NSNS)
was developed by Thomas et al. [20] in 1995 to evaluate the
satisfaction regarding the nursing care in hospitals. The Turkish
validity and reliability of it was conducted by Akın and Erdogan
in 2007. The scale, which is in the form of 5-point likert style,
consists of 19 items. After the scores of all the items of the
scale are added (I am not satisfied at all=1 / I am completely
satisfied=5), the score is converted into 100, and the score
evaluation is made over 0-100 points. As the score of the scale
increases, the level of satisfaction is high. The fact that the total
score is 100 shows that the patient is satisfied with all aspects of
nursing care. The Cronbach alpha value was found to be 0.95
in the Turkish version of the scale [21]. In the present study,
Cronbach Alpha value was found to be 0.76.
Patients who met the inclusion criteria were informed
about the study; and their informed consents were received in
writing. Patients were interviewed face-to-face in patient room;
and the Patient identification form and NSNS were applied.
The study data were evaluated with IBM SPSS (Statistical
Package for Social Sciences) version 22.0 program. Kolmogorov
Smirnov test was used in determining the agreement to normal
distribution, Mann Whitney U and Kruskal Wallis H tests were
used in intragroup comparisons, and Spearman Correlation
Analysis was used to determine the relations between the
variables. Bonferroni-corrected Mann Whitney U test was used
to determine the source of the difference in a group; and p<0.05
was considered as a statistically significant limit.
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Before the study was commenced, the necessary written
permissions were obtained from the Scientific Research Ethics
Committee of the University (2020/06/23-P0243R00), and from
the institution where the study was conducted. Patients were
given verbal information about the study, and written permissions
were obtained from those who volunteered to participate in the
study. Patients were informed that the information they provided
would only be used for study purposes, and that their privacy
would be protected.

Results

It was determined that the mean age of the patients was
76.0±8.0 (65-92), 64.4% (n=87) were male, and 47.4% (n=64)
were elementary school graduates. It was found that 74.8% of
the patients had at least one chronic disease, and 54.1% had
prosthetic surgery. The mean score of patients in NSNS was
found to be 83.5±15.5 (p<0.05). It was found that socioeconomic
status and companion support affected patient satisfaction
(p<0.05) (Table 1).
The top three items that had the highest mean score in
the study were determined as the care regarding the privacy of
patients, the awareness in their requirements, and being treated
as individuals. The reasons for dissatisfaction were determined
as the inability to feel as if at home, the contents of information
about the disease and treatment, and the lack of eliminating the
concerns of relatives adequately (Table 2).
It was found that socioeconomic status and companion
support affected patient satisfaction (p<0.05). Table 3 shows the
variation of patients' satisfaction on scale-item terms according
to their socioeconomic status. According to results of Bonferroni
corrected Mann Whitney U test; patients with a moderate
socioeconomic level are more satisfied than those with a high
socioeconomic level (p<0.05).
When the statistical effect of companion support on scale
item basis is evaluated; patients with companion support were
more satisfied with the helpfulness of the nurse (p=0.006) and
the way nurses explained things to patient (p=0.010) (Table 4).

Discussion

It was determined in the present study that elderly surgical
patients had high-level satisfaction regarding the nursing care.
Abd El-Moniem, Mahfouz and Elsoued Hussein [22] found
that 67.9% of hospitalized geriatric patients had moderate
satisfaction levels regarding nursing care. Heyman, Osman and
Natan’s [23] study found that the satisfaction (treatment) of
patients in geriatric rehabilitation facilities was high. The results
of the study show that elderly patients are satisfied with nursing.
It was found in the study that patients who had moderate
socioeconomic status were more satisfied than patients who
had high socioeconomic status. In the fifteen items of the
scale, it is seen that the satisfaction is significant in favor of
the middle level socioeconomic level. Contradictory results are
found in the literature regarding income levels. Deka et al. [24]
found that satisfaction levels were higher in patients with low
socioeconomic levels; however, Ozturk et al. [19] found that
patients who had high socioeconomic levels were more satisfied.
Also, a previous study [25] reported that patient satisfaction
did not vary according to economic situation, but another
study reported a linear relation between socioeconomic levels
and patient satisfaction scores [26]. New studies are required
to show the effectiveness of socioeconomic levels on patient
satisfaction. Differences in study results may have been affected
by factors such as patients' previous experiences, expectations,
and characteristics.
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Table 1

Patients’ Sociodemographic Characteristic (n = 135)

Characteristics
Gender
Education status

Marital status
Working status

Socioeconomic level

Comorbidity
Surgical intervention

Operation area

Companion support
Hospitalization type

Ageyear
Hospitalization
timeday
Hospitalization
frequencyday

Female
Male
İlliterate
Primary education
High school
University
Married
Single
I cannot work due to
orthopedic problems
I cannot work for other
reasons
High
Moderate
Low
Yes

No
Prosthesis
Open reduction
Amputation
Hip
Knee
Lower extremity
Upper extremity
Yes
No
From emergency room
From policlinic
76.0 ± 8.0
7.8 ± 7.1

n (%)
87(64.4)
48(35.6)
45(33.3)
64(47.4)
15(11.1)
11(8.1)
82(60.7)
53(39.3)
8(5.9)

NSNS Mean ± SD
83.0 ± 16.0
84.3 ± 14.6
84.5 ± 13.0
84.8 ± 15.7
80.2 ± 16.3
76.5 ± 20.8
83.2 ± 16.3
84.0 ± 14.1
88.6 ± 12.7

Mean rank
66.82
70.15
67.14
73.32
61.03
55.86
67.87
68.20
78.44

Statistical value
p = 0.629
U = 1985.000

35(25.9)
95(70.4)
5(3.7)

76.2 ± 16.9
86.2 ± 14.3
83.3 ± 10.6

66.20
74.07
51.77

82.3 ± 16.6
82.2 ± 15.8
84.5 ± 15.5
86.8 ± 13.4
79.1 ± 14.8
76.0 ±15.6
80.9 ± 14.0
88.4 ± 8.44
84.1 ± 15.2
69.0 ± 15.9
83.4 ± 14.7
83.9 ± 18.6
Mean ± SD
83.5 ± 15.5

65.71
64.53
70.85
76.29
67.42
58.83
72.09
93.71
69.31
34.00
67.00
71.98

p = 0.013
KW = 8.679
P1-2 = 0.625
P1-3 = 0.402
P2-3 = 0.003
p = 0.686
U = 1639.000

127(94.1)

101(74.8)

34(25.2)
73(54.1)
48(35.6)
14(10.4)
74(54.8)
27(20.0)
27(20.0)
7(5.2)
130(96.3)
5(3.7)
108(80)
27(20)

83.2 ± 15.6

p = 0.487
KW = 2.436

p = 0.961
U = 2162.500
p = 0.427
U = 424.500

67.34

83.9 ± 15.1

68.77

p = 0.468
KW = 1.519

p = 0.170
KW = 5.025

p = 0.043
U = 155.000

p = 0.546
U = 1350.500
p = 0.875
r = 0.014
p = 0.161
r = -0.121
p = 0.411
r = 0.071

3.1 ± 2.3

NSNS: Newcastle Satisfaction with Nursing Scales N: Number of patients, SD: standard deviation, U: Mann Whitney U test, KW: Kruskal
Wallis H test, r: Spearman Correlation analysis

It was also found in the study that patients who had
companion support were more satisfied than patients without
companion support. In their study, Kashkoli et al. [27] found
that social support was a minor factor that affected patient
satisfaction. Klem et al. [28] reported that the lack of familial
support in elderly patients undergoing total hip arthroplasty
reduced patient satisfaction. Another study reported that elderly
patients without regular visitors/family support in an acute care
environment had low satisfaction scores [29].
In the study, it was found that patients were highly satisfied
with the care regarding their privacy (personal and bodily
boundaries), awareness of their requirements, and being treated
as individuals. Similarly, Zhang et al. [30] in their studies, it was
determined that the highest satisfaction was respecting the privacy
of patients and treating patients as individuals. These study
results were supported by Dawood, GaleleAbd El Moneam and
Al Anwer Ashour [31] that the care of nurses regarding privacy
was highly welcomed by elderly patients. Ozsaker et al. [32]
reported in their study that the care for privacy was a condition
that created high satisfaction in surgical patients. Marcelina et al.
[33] found that patients who undergoing radical prostatectomy
were highly satisfied with their privacy. In the study conducted
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Table 4

Comparison of patient satisfaction according
to subgroups of companion support (n = 135)

Items

Companion support

Nurses’ helpfulness

The way nurses
explained things to you

U = Mann-Whitney U test

Yes (n = 130)

No (n = 5)

69.68

24.30

Mean rank
69.58

26.80

Statistical
value
p = 0.006
U = 106.500

p = 0.010
U = 119.000

by Yanmıs [34] it was highly welcomed that nurses were aware
of the requirements of urology patients. Shankar, Bhaita and
Schuur [35] reported that the lack of privacy was associated with
low patient satisfaction in their study conducted with elderly
emergency patients. In their systematic review in which they
examined the acute care experiences of elderly patients Bridges
et al. [29] found that failure in covering individual requirements
caused dissatisfaction in patients. Zhang et al. [30] determine
their study that patients who were hospitalized were highly
satisfied with the way nurses treated patients as individuals
(67.7%). Results of study show that patients care about privacy.
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Table 2
Items
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Patients' responses to the NSNS (n = 135)

The amount of time nurses spent with you
How capable nurses were at their job
There always being a nurse around if you needed one
The amount nurses knew about your care
How quickly nurses came when you called for them
The way the nurses made you feel at home
The amount of information nurses gave to you about your condition and treatment
How often nurses checked to see if you were OK
Nurses’ helpfulness
The way nurses explained things to you
How nurses helped put your relatives or friends’ minds at rest
Nurses manner in going about their work
The type of information nurses gave to you about your condition and treatment
Nurses treatment of you as an individual
How nurses listened to your worries and concerns
The amount of freedom you were given on the ward
How willing nurses were to respond to your request
The amount of privacy nurses gave you
Nurses awareness of your needs on your care and treatment

Table 3

Min-Max
2-5
2-5
2-5
2-5
2-5
2-5
2-5
2-5
2-5
2-5
2-5
2-5
2-5
2-5
2-5
1-5
2-5
2-5
2-5

Mean ± SD
4.18 ± 0.8
4.24 ± 0.7
4.20 ± 0.8
4.16 ± 0.8
4.16 ± 0.8
4.03 ± 0.8
4.10 ± 0.8
4.18 ± 0.8
4.24 ± 0.8
4.16 ± 0.8
4.07 ± 0.8
4.21 ± 0.8
4.07 ± 0.8
4.25 ± 0.8
4.12 ± 0.8
4.12 ± 0.9
4.23 ± 0.7
4.35 ± 0.7
4.30 ± 0.7

Comparison of patient satisfaction according to subgroups of socioeconomic level (n = 135)

Items

There always being a nurse around if you needed one

Companion support
High (n = 35)
Moderate (n = 95)
Mean rank
52.13
74.49

How quickly nurses came when you called for them

55.16

The amount nurses knew about your care

The way the nurses made you feel at home

The amount of information nurses gave to you about your
condition and treatment
Nurses’ helpfulness
The way nurses explained things to you

How nurses helped put your relatives or friends’ minds at rest
Nurses manner in going about their work

The type of information nurses gave to you about your condition
and treatment
Nurses treatment of you as an individual
How nurses listened to your worries and concerns

The amount of freedom you were given on the ward

How willing nurses were to respond to your request

Nurses awareness of your needs on your care and treatment

52.11

73.97

52.94

73.73

53.06
60.30
55.04
49.86
50.84
49.23
54.74
49.93
51.14
51.40
55.07

73.25
73.37
72.99
72.98
74.99
74.05
75.24
73.26
75.07
74.66
74.41
72.65

Statistical value
Low (n = 5)
55.70
65.80
58.10
64.60
70.50
60.30
64.00
62.20
73.10
61.90
60.80
60.10
59.40
62.40
70.20

*p = 0.006
KW = 10.268
*p = 0.010
KW = 9.130
*p = 0.036
KW = 6.640
*p = 0.017
KW = 8.122
*p = 0.020
KW = 7.831
*p = 0.045
KW = 6.194
*p = 0.044
KW = 6.234
*p = 0.002
KW = 12.015
*p = 0.005
KW = 10.538
*p = 0.002
KW = 12.888
*p = 0.032
KW = 6.912
*p = 0.002
KW = 12.242
*p = 0.005
KW = 10.781
*p = 0.005
KW = 10.414
*p = 0.045
KW = 6.181

KW = Kruskal Wallis test, * = Bonferroni corrected Mann Whitney U test show that patients with a moderate socioeconomic level are more
satisfied than those with a high socioeconomic level (p <0.05).

In this respect, it can be said that privacy has a significant effect
on patient satisfaction.
It was determined in the present study that the most
dissatisfying situation was the inability to feel as if at home,
the contents of information about the disease and treatment,
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

and the lack of adequate elimination of concerns of patient’s
and his/her relatives’. It was reported in previous studies that
environmental variables, such as the cleanliness of the room and
lack of noise for elderly hospitalized patients increased patient
satisfaction [36] Silero and Zabalegui [37] reported that patients
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who were better informed about the perioperative process felt
more satisfied. In the study of Gebremedhn and Lemma [38]
it was found that knowledge about the disease and operation
was a predictive factor in patient satisfaction. Forsberg et al.
[39] reported that individualized information affected patient
satisfaction positively in adult surgery patients. Emotional
conditions of patients also affect postoperative satisfaction
levels [40] It was also reported in one previous study that the
most neglected situation of nurses during care attempts was
not meeting the patient’s/family’s requirements for emotional
support [6]. As a result, it may be speculated that the satisfaction
levels of patients regarding ambient comfort, contents of the
information, and psychological support to their relatives are low.

Conclusion

The findings of the study showed that elderly orthopedic
patients had good satisfaction levels in terms of nursing care. It
may be recommended that surgical nurses make elderly patients
feel at home, individualize the contents of the information
according to needs and preferences, and be more careful in
addressing the concerns of the relatives of elderly patients

adequately. The expectations and needs of elderly patients who do
not have companion support and who have high socioeconomic
levels must be determined more clearly, and patients must be
supported at points where they feel low satisfaction.

Strength and limitations

Satisfaction from nursing care was evaluated with a
valid and standardized scale in the present study. The study
was conducted with a relatively small patient group, which
affected the reliability of the results. In addition, postoperative
complications were not questioned in the study. This may have
affected patient satisfaction. Study findings should be interpreted
with this situation in mind.
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Introduction

Abstract
Introduction: The study was conducted to determine the
undiagnosed prevalence of urinary incontinence and its association
with the quality of life in middle-aged and older women.
Material and methods: The sample of the study consisted of
women aged 40 years or above who were admitted to a tertiary care
center between March and July 2019. The data were collected by faceto-face interview method. “International Consultation on Incontinence
Questionnaire-Short Form (ICIQ-SF)” and “Incontinence Quality of Life
Questionnaire (I-QOL)” were used to collect data on urinary incontinence
and quality of life.
Results: The screened sample included 140 women (mean age:
60.6±11.3 years). Urinary incontinence was detected in 90 subjects (64.3%).
Urinary incontinence complaints were present for an average of four
years. Self-rated effect on daily life was moderate (ICIQ-SF: 5.0±2.5), and
more than half of them (64.4%) did not consider urinary incontinence as
a health issue, More than half (62.9%) did not admit for professional care
for many reasons. The average score was 85.0±14.7 from the "Psychosocial
influence" sub-dimension, 71.0±16.9 from the "Social isolation" subdimension, 65.1±16.6 from the "Limitation of behaviors" sub-dimension,
and 74.6±14.5 from the whole scale. There was no significant relationship
between I-QOL total score and educational status, marital status, income
level, chronic diseases, mode of delivery, and menopause.
Discussion and conclusion: This study found that more than
half of women admitted to a hospital for other reasons have urinary
incontinence complaints. Although the duration of symptoms was long
and quality of life was somehow influenced, admission to a health facility
was low.
Key words: urinary incontinence, quality of life, nursing, women's
health

Urinary Incontinence (UI) is defined as “the
complaint of involuntary UI regardless of the amount”
(International Incontinence Association). UI affects people
of all ages and genders. However, it is two times more
common among women and older individuals [1, 2]. The
global prevalence of UI varies between 20% and 68% [35], while several studies from Turkey showed 40% to 60%
UI depending on age [1, 6-9].
Major risk factors for UI are age, obesity, pregnancy,
type of delivery, birth frequency, menopause, hysterectomy,
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and social habits [3,7,10]. Stress incontinence, urge
incontinence and mixed incontinence are the most
common types of UI. Stress incontinence occurs due to
efforts such as coughing, physical activity, sports activity,
and position change. Urge incontinence is characterized by
a sudden, strong urge to urinate. Mixed incontinence is the
coexistence of both types [11,12].
UI negatively affects the person's health status in
physical, social, psychological, and financial aspects.
Although it is not life-threatening, it increases anxiety,
decreases self-esteem, and causes emotional problems
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

up to depression due to the continuous feeling of wetness and
irritation [5,13,14]. Moreover, UI is not easily expressed by the
patient and, therefore, frequently remains untreated. Only one in
four women is estimated to claim medical treatment, and about
half of them wait 2 to 5 years after the initiation of incontinence.
The reasons for a late admission include privacy concerns,
insufficient knowledge about the potential treatment options,
and perception of the condition as a typical feature of aging and
general negligence [2,15-18].
Therefore, women with UI complaints are usually not
treated or late for the treatment. To cope with the problem,
preventing low extremities from cold, warming the abdominal
surface, reducing hydration, avoiding carrying heavy objects,
and reducing social life are most frequently chosen as alternatives
[19-21].
Healthcare staff, particularly the nurses, have an essential
role in determining the UI in the early period [10]. All admissions
to a healthcare facility should include a UI assessment even
though there is no previous diagnosis of UI. This may help
increase women's quality of life and prevent permanent health
problems. UI is often ignored in women admitted to hospital
with another health problem and it is not mentioned. Our study
was conducted to determine the presence of UI, its frequency,
coping methods, and its effect on quality of life in women
admitted to the hospital with another health problem. In addition,
this study aims to determine how important this issue is for
healthcare personnel and women. In the present study, we aimed
to determine UI prevalence, coping behaviors, and its impact on
quality of life among hospitalized middle-aged women.

Material and methods

In this cross-sectional and descriptive study, we enrolled
female patients admitted to Health Sciences University (SBU)
Gaziler Physical Therapy and Rehabilitation Training and
Research Hospital, Ankara-Turkey between March-July 2019.
The main inclusion criteria were the age at or above 40 years
knowing Turkish and absence of incontinence as the primary
reason for admission. Patients who not able to communicate
verbally or who did not provide consent to participate were
excluded. The study was conducted following the Declaration
of Helsinki, and the protocol was approved by the institutional
review board (code: 46418926-19/90, date of approval:
12.03.2019). Participants gave written informed consent.
We collected data using a face-to-face interview method.
In the first step, the following standard explanation was made
to each participant: “Involuntary incontinence is very frequently
in women. This situation may develop due to increased intraabdominal pressure or it may occur without any reason. While
women can hold urine easily, it may become impossible over
time". Subsequently, the participants were asked, "Are you
urinating unintentionally?". Individuals who answered "yes" to
this question continued with the study procedures. Those who
responded "no" completed the study, but they were given brief
advice about preventive measures of UI.
Additional data were collected using a previously
established questionnaire [12,16,17] which consisted of
two parts. The first part included six questions about the
sociodemographic characteristics. The second part included a
survey of chronic diseases, obstetric history, and UI. The next
step was to administer the Turkish version of The International
Consultation on Incontinence Questionnaire Short Form (ICIQSF) developed by Avery et al. Turkish validity and reliability
were done by Çetinel et al. ICIQ-SF can be used to evaluate
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

the prevalence, frequency, amount, perceived causes of urinary
incontinence and the effect of urinary incontinence on quality of
life in all groups, male-female, young-old. Stress incontinence
is defined as "I leak urine while coughing, sneezing" and "I leak
when I'm moving or doing sports" in determining the UI type.
Urge incontinence should be considered if there is a feeling of
urgency and inability to reach the toilet, and if both are seen
together, mixed incontinence should be considered. The scale
has four dimensions. It deals with how often urinary incontinence
occurs in the first dimension, the amount of urinary incontinence
in the second dimension. The effect of urinary incontinence in
the third dimension on daily life and the situations that cause
urinary incontinence in the fourth dimension are discussed.
The first three dimensions are scored in the evaluation. The
answers given to the fourth dimension, which is not scored, are
used to determine the type of urinary incontinence based on the
individual's complaints. Scoring was done by determining a
single score instead of adding the dimension scores separately.
A score of eight or higher for the ICIQ-SF score was determined
to be the most appropriate cut-off point for irritating urinary
incontinence. The scores that can be obtained from the scale
range from 0 to 21.A low score indicates that urinary incontinence
has little effect on quality of life, while a high score indicates
that it affects the quality of life very much. The cronbach's alpha
coefficient of the scale was found to be 0.71. In this study, the
ICIQ-SF cronbach alpha value was calculated as 0.76. ICIQ-SF
has four dimensions: frequency, degree, impact on daily life,
and precipitating factor of UI. To evaluate the effect of UI on
quality of life, scores from the first three dimensions summed up
to determine a single score. The Turkish version of the ICIQ-SF
was previously validated successfully [11]. The scores that can
be obtained from the scale range from 0 to 21. Higher scores
indicate a higher impact of UI on quality of life.
The Incontinence Quality of Life Scale (I-QOL) was
also developed by Wagner et al. in 1996 in the United States
to determine patients' quality of life with UI [22]. The scale
was revised by Patrick et al. [23] in 1999, and psychometric
measurements were implemented during the creation of
European versions. I-QOL consists of three subdomains,
including limitation of behaviors (LB) (items 1, 2, 3, 4, 10, 11,
13, and 20), psychosocial influence (PI) (items 5, 6, 7, 9, 15, 16,
17, 21, and 22) and social isolation (SI) (items 8, 12, 14, 18, and
19). The total score from the three domains is summed up to
obtain a single score between 0 and 100. Higher scores indicate
better quality of life. The Turkish validity and reliability of the
I-QOL was performed by Özerdoğan and Beji, and the cronbach
alpha coefficient was found to be 0.96 [24]. In this study, the
I-QOL cronbach alpha value was found to be 0.92. The validity
and reliability of the Turkish version of I-QOL were previously
published.
The WHO classification was used for obesity grading in
the study [25].

Statistical analysis

Analyses were performed using the Statistical Package
for Social Sciences (SPSS) 20.0 (IBM SPSS Inc., Chicago,
IL) software. Categorical variables were compared using the
Chi-square tests. Continuous variables were compared using
the Student’s t-test or the Mann –Whitney U test. Bivariate
correlations were evaluated using the Spearman or Pearson
correlation analysis. P < 0.05 values were considered statistically
significant.
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Results

A total of 140 women were enrolled, and 90 (64.3%)
reported UI problems. Table 1 shows the descriptive
characteristics of the study population. The average age of the
participants was 60.6±11.3 years (40 to 83 years). The majority
of the participants (82.2%) were married, and a half (50%)
were primary school graduates, more than half (55.6%) were
obese, 76.7% had at least one chronic disease, and 85.6% were
postmenopausal. The most frequent delivery type was vaginal.
Table 2 shows the data related to UI. Around one-third
(37.8%) had UI complaints for 2-4 years, and 44.4% for more
than five years. Stress and mixed type were recorded as 47.8%
and 34.4%, respectively. UI was persistent in 21.1% and 2-3
times/week in 37.8% of the participants. The severity of UI was
moderate to severe in half of the sample. Up to two-third of UI
occurred during sneezing/coughing or urging.
Awareness of UI, the impact of UI on daily life, and coping
methods are shown in Table 3. The mean score of women's UI
effect on daily life was found to be 5.0±2.5. The majority of the
participants (64.4%) considered UI a health issue, but a similar
proportion (62.9%) did not claim professional help.
Table 1

Introductory characteristics of women, chronic
disease status, obstetrics and gynecological
characteristics (n=90)

Variables
Presence of UI (n=140)
Urinary incontinence
Without incontinence
Age (year)
40-49
50-59
60-69
70 and above
X ± Min/Max
Marital Status
Married
Single
Education Status
Literate
Primary education
High school
University
BMI (kg/m2)
Normal weight
Over-weight
Obese
Morbidly obese
Chronic illness *
Have
Don’t Have
Number of births
0-2
3
≥4
Mode of birth
Vaginal
Caesarean section
Menopausal status
Yes
No

N

90
50

22
17
30
21
60,6±11,3

%

64,3
35,7

24,4
18,9
33,4
23,3

74
16

82,2
17,8

9
7
50
24

10,0
7,8
55,6
26,6

21
45
16
8

69
21

24
26
40

78
11

77
13

23,3
50,0
17,8
8,9

76,7
23,3

26,6
28,9
44,5

87,6
12,4

85,6
14,4

Urinary Incontinence (Uİ) Minimum (Min)- Maximum (Max) Body Mass
Index (BMI)
* The "n" is folded because more than one option is answered
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Table 2

Characteristics of women related to UI (n=90)

Variables
Duration (year)
1
2 -4
5-7
≥8
Mean (min-max)
Types
Urge
Stress
Mixed
No apparent reason
Urinary incontinence frequency
Once a week or less
Two or three times a week
Once a day
Always
The amount of urinary incontinence
Little
Moderate
Much
Urinary incontinence status *
While coughing / sneezing
While going to the toilet
While on the move
While getting dressed after the toilet
While sleeping

N

16
34
20
20
11
43
31
5

28
34
9
19

45
35
10

58
42
40
16
7

%

17,8
37,8
22,2
22,2
4 (1 – 20)

12,2
47,8
34,4
5,6

31,1
37,8
10,0
21,1

50,0
38,9
11,1

64,4
46,7
44,4
17,8
7,8

Urinary Incontinence (Uİ)
Minimum (Min)- Maximum (Max)
* The "n" is folded because more than one option is answered

The reason for not claiming any help varied and mixed
(Table 3). The average time to the first admission from the
initial UI symptoms was 18 months (n=34). Regarding the
coping behaviors with UI, 82.8% reported changing underwear
frequently, followed by using pads/diapers, restricting fluid
intake, and keeping feet warm.
Table 4 shows I-QOL scores. The average score was
85.0±14.7 from the "Psychosocial influence" sub-dimension,
71.0±16.9 from the "Social isolation" sub-dimension, 65.1±16.6
from the "Limitation of behaviors" sub-dimension, and
74.6±14.5 from the whole scale.
The data in Table 5 emerged as a result of the analysis
carried out to determine whether there is a correlation between
some characteristics of women and the I-QOL scale and its
sub-dimensions. Accordingly, a negative, moderate (r=-0.379)
and statistically significant correlation was found between age
and I-QOL total score. (p<0.001). In addition, a statistically
significant difference was found between age and all I-QOL
subscales (respectively, p=0.001, p=0.004, p=0.002).
A negative, moderate (r=-0.262) and statistically significant
correlation was found between body mass index (BMI) and
I-QOL total score (p=0.013). In addition, a statistically significant
difference was found between the BMI and I-QOL subscales in
terms of behavior restriction score and social isolation score
(respectively, p=0.001, p=0.005).
A statistically significant difference was found in terms of
I-QOL total score, behavior restriction score and social isolation
score among groups formed according to the number of births
(respectively , p=0.025, p=0.002, p=0.029).
A negative, moderate (r=-0.254) and statistically significant
(p=0.016) correlation was found between the duration of UI
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Table 3

The level of UI affecting the daily life of women,
the characteristics of UI about being aware of
and coping with UI (n=90)

Variables
Level of influence on daily life
X± SD
5,0±2,5
Mean (min/max)
4 (1 – 10)
Status of seeing UI as a health problem
N
%
Yes
58
64,4
No
32
35,6
Status of applying to a health care facility
Yes
34
37,1
No
56
62,9
Reasons for not applying to a health care facility * (n=56)
Disregard
51
91,1
Seeing as a normal situation
36
64,3
Not wanting to disturb the healthcare staff
28
50,0
Refraining from being examined and being
25
44,6
embarrassed
Thinking that there is no cure
17
30,4
Not having time
7
12,5
Coping behaviors with UI * (n=90)
Frequently changing underwear
74
82,2
Using pads and cloths
54
60,0
Reducing fluid intake
53
58,9
Keeping feet warm
42
46,7
Taking care not to lift heavy
14
15,6
Cleaning the genital area with hot water
11
12,2
Seating on hot brick
7
7,8
Applying hot water to the stomach
6
6,7
Duration of application to health institution after UI complaints (month)
(n=34)
X± SD
18,4±15,4
Mean (min/max)
12 (3 – 60)

Urinary Incontinence (Uİ) Minimum (Min)- Maximum (Max)
Standard deviation (SD)
* The "n" is folded because more than one option is answered
Table 4

Analysis of women's I-QOL total and subdimension mean scores (n=90)

I-QOL and its sub-dimensions
Total I-QOL survey score
Sub dimensions
Psychosocial influence
Social Isolation
Limitation of behavior

x̄
74,6
85,0
71,0
65,1

Incontinence Quality of Life Scale (I-QOL)
Table 5
Variables
Age*

SD (±)
14,5
14,7
16,9
16,6

Min.
30,0
33,3
24,0
25,0

Max.
99,1

100,0
100,0
97,5

Correlation analysis between some
characteristics of women and I-QOL (n=90)

R
P
BMI*
R
P
Number of
R
births **
P
Durtaion of UI** R
P
Urinary
R
incontinence
P
frequency **

I-QOL Total

I-QOL DS

I-QOL PE

I-QOL SI

-0,379
<0.001
-0,262
0.013
-0,263
0.012
-0,254
0.016
-0,616
<0.001

-0,403
<0.001
-0,335
0.001
-0,264
0.012
-0,226
0.032
-0,528
<0.001

-0,300
0.004
-0,110
0.303
-0,150
0.159
-0,188
0.075
-0,551
<0.001

-0,328
0.002
-0,290
0.005
-0,257
0.014
-0,278
0.008
-0600
<0.001

DS: Limitation of Behavior, SI: Social Isolation, PE:Psychosocial Influence
* Pearson correlation test ** Spearman correlation test
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and I-QOL total score. In addition, a statistically significant
difference was found between the duration of UI and the I-QOL
subscales in terms of behavior restriction score and social
isolation score (respectively , p=0.032, p=0.008).
Although not shown in the table, no significant relationship
was found between educational status, marital status, perception
of income status, chronic disease status, mode of delivery,
menopause status and I-QOL total score. In addition, it was
determined that the I-QOL scale scores decreased as the age
increased (40-49 age 82.9±11.19; 50-59 age 77.3±10.7; 60-69
age 71.8±14.0; 70 and over age 67.6±16.7).

Discussion

UI is a serious condition that often impacts all areas of
women's life and its frequency increases with age. However,
most women do not get treated on time. In our study, UI was
detected in 64.3% of women aged 40 years or older admitted to
hospital for reasons other than UI, indicating that the frequency
of UI is relatively high, but it remains unreported. These results
show that healthcare personnel should question the presence of
UI in all women for whatever reason they are admitted to the
hospital.
The etiology of UI among women is often mixed. Aging,
comorbid chronic diseases, and multiple deliveries are among
the most frequently addressed related factors. Although UI may
be diagnosed in the young and middle-aged population, bladder
contractility, capacity, and ability to delay urination decrease with
increasing age. The frequency UI was found 58.4% between the
ages of 40-50 years, and 30-60% over the age of 65 in previous
studies [6-9]. In our study, 24.4% of women between the ages
of 40-49 and 56.7% of women aged 60 and over had UI. As
stated in the literature, incontinence is a problem that increases
in frequency with advancing age and affects individuals in
many dimensions. According to the results of our study, it was
found that women's quality of life scale scores decreased as age
increased. These results are very important in terms of showing
that women's quality of life decreases due to incontinence.
Among other risk factors of UI are BMI, type of delivery,
and menopause [3,26]. We found that 90% of the participants
were overweight, 76.7% had a chronic disease, 73.4% had three
or more deliveries, 87.6% had vaginal deliveries, and 85.6% in
the menopause period. The relationship between UI and some
risk factors has been shown in many studies. Gözükara et al.
found that chronic diseases and menopause increased the risk of
UI 1.8 and 2.7 times, respectively [27]. Thubert et al. reported
that the relative risk of UI in morbidly obese women was five
times higher than non-obese women, and 10% weight loss
reduced the frequency of urinary leakage by 50% [28]. These
results indicate that women with obesity, chronic diseases,
multiple delivery history, and menopause are more likely to
experience UI.
The average duration of UI for women participating in
the study was four years, while 44.4% had UI for five years or
more. Previously, Acar and Yurtsever reported that, among 124
women aged 65 and over with UI complaints, 29.8% had UI for
1-3 years, 21% for 4-6 years, 28.2% for seven years or more
[13]. In another study, however, Demir and Beji [2] observed
that the longest duration of incontinence was one year (24.3%),
while Kok et al. [16] identified 14.11% of the patients had UI
complaints for at least eight years. It should be noted that many
women live with UI as it is a normal part of daily life for a long
time.
We identified that stress (47.8%) and mixed (34.4%) type
UI were the most among our study population. Similar findings
from different populations exist in the literature. Skyes et al. [29],
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Karaca and Nur Demir [30], found that the frequency of mixed
incontinence was the highest. However, studies conducted in the
community and hospitalized individuals in Turkey, Japan, and
Sweden have reported that stress UI occurs more frequently than
other types (35.9% to 46%) [31-33], consistent with the current
study.
In our study, 37.8% of the participants had UI two or
three times a week, 10% once a day, and 12.2% persistently.
In addition, half of the women had moderate to large amounts
of urine leakage. These results confirm the previous studies
conducted by Kocak et al., who found that 45.9% had UI less
than twice a week, 17.4% 2-3 times a week, 9.9% every day,
13.2% several times a day, and 13.6% more frequently [7],
Demir and Beji who reported 41.8% of women had UI once a
week or less, 33.2% 2-3 times a week, 15.1% once a day, 9.9%
a few times a day [2].
The consequences of UI include physical, social, and
psychological issues. However, different studies have shown that
only one-fourth of women seek help, and most women take no
action [8,34,35]. Our findings in the present study indicated that
the duration of UI was on average four years, and the daily life of
women was moderately affected (X±SS: 5.0±2.5). Nevertheless,
64.4% of the participants stated that they did not consider it a
health issue and did not claim help (62.9%). Considering the
results of our study, individuals stated that they do not care
about this situation to a large extent (91.1%) and they see it as
normal (64.3%). In addition, they stated that they don't want to
disturb the healthcare personnel for this problem (50%), they
are embarrassed to be examined (44.6%), and they thought that
there is no treatment (30.4%). These findings suggest that women
change their lifestyle instead of receiving professional care to
cope with UI. This is confirmed by the fact that those admitted
to the hospital mentioned their complaints were present for an
average of one year. The average I-QOL score of individuals
with incontinence was 74.6±14.5, and it was seen that their
quality of life was negatively affected. In the study conducted by
Koçak et al. on 1012 women over the age of 18, they found that
the mean ICIQ-SF of those with UI was 10.26 [7]. In the study of
Ceyhan et al., it was determined that the mean ICIQ-SF score of
the individuals was 10.65±4.40 and 80.9% of them experienced
urinary incontinence at an uncomfortable level. All these results
show strikingly that UI negatively affects the lives of individuals
as age increases.
The reasons for ignoring professional help have been
previously reported, including the belief that it is normal for
the age, privacy concerns, and perception of no cure [34-36]. In
our study, the reasons for no admission for care were consistent
with the literature. Concerning the coping behaviors of the
participants, most patients reported changing underwear more

frequently, pad/diaper use, and fluid restriction. Similar findings
were reported by Saleh et al. [37], who reported that women took
frequent showers, used pads, changed underwear frequently, and
took measures such as reducing fluid intake as a coping behavior.
Moreover, Demir and Beji [2] determined that women took
precautions such as changing underwear frequently, used pads/
diapers, kept the body warm, and avoided lifting heavy work.
The present study and previous works have shown that women
do not use pelvic muscle exercises (KEGEL) recommended for
the treatment of UI [17,38].
Coping behaviors with UI impact women's physical,
mental and social health, home, work, and sexual life and reduce
the overall quality of life. In the current study, the participants
had moderate quality of life scores. Quality of life was most
negatively affected by psychosocial influences, social isolation,
and limitation of behaviors. There was a statistically significant
relationship between age, BMI, number of deliveries, frequency
of UI and duration of UI, and quality of life. Similarly, in
community-based and hospital-based studies, UI was reported to
negatively affect women's quality of life at a mild-moderate level
[30-32]. Various studies have shown that increasing age, BMI,
number of deliveries, frequency, and duration of UI negatively
affect the quality of life [31,32].
It was determined that the quality of life of the individuals
in the study due to incontinence was affected in the subdimensions. It was determined that the mean of limiting
behaviors 65.1±16.6, psychological impact 85.0±14.7 and social
isolation 71.0±16.9 points were seriously affected. In the study
of Ceyhan et al., I-QOL sub-dimension and total score averages
were found to be seriously affected by limiting behaviors
20.00±4.83, psychological effects 29.04±3.78, and social
isolation 13.52±3.83 points and overall I-QOL total scores were
determined as 63.39±11.26 [39]. This shows that incontinence is
a problem that negatively affects the quality of life of women,
socially, behaviorally and psychologically, in all areas of the
woman's life.
This study has some limitations. First, the sample consists
of women over 40 years of age who were admitted to a tertiary
care facility in a single center. Therefore, it does not reflect
male patients, the general public, and younger aged individuals.
Second, UI was determined using subjective assessment.
In conclusion, UI is common among women middle-aged
women. Stress type UI was the most common, and the complaints
were associated with mixed etiology. Most women do not claim
professional help shortly after their symptoms start. UI impacts
women's quality of life from many aspects. Evidence-based
qualitative and quantitative studies are needed to increase the
awareness of women about UI.
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Introduction

Abstract
Aim: The purpose of this cross-sectional study was to explore a possible
relationship between exercise capacity and somatotype components, body
composition, and quadriceps strength in individuals with coroner artery
disease (CAD)
Material and methods: A convenient sample size of 60 participants
between the ages of 45 and 60 years (mean age 56.6±4.7; 12 females [mean
age 57.7±3.01], 48 males [mean age; 56.3±5.1] was established from patients
referred to the Department of the Cardiopulmonary Rehabilitation. The
exercise was assessed using graded symptom-limited exercise testing while
Participants' body composition was detected via Bioelectrical impedance
analysis (BIA) technique by using TANITA SC-330 (TANITA, Tokyo, Japan).
Finally, quadriceps femoris muscles testing was conducted with Dr. Robert
W. Lovett’s manual muscle testing method.
Results: In the whole sample, exercise capacity was found to be negatively
and weakly correlated with the endomorph component (r=-0.39), whereas
a slight and positive correlation was observed between the ectomorph
component and exercise capacity (r=0.28). However, the correlations revealed
between exercise capacity and somatotype components differentiated
with gender-based analysis. A moderate and weak correlation was found
out between exercise capacity and fat mass (FM) in the whole group and
the male individuals (r1=-0.45 and r2=-0.34), respectively; in contrast, there
was not a meaningful correlation between the same variables in the female
individuals (r=-0.002). Exercise capacity had slight and negative relationships
with free-fat mass variable (FFM) in both gender (r1=-0.28 and r2=-0.29),
while small to moderate relationship with fat-mass variable (FM) in the male
gender (r1=-0.34). Body composition elements, including FM, FFM and BMI,
together explained a % 24 of variance in exercise capacity, while somatotype
components together explained a % 16 of variance in the exercise capacity.
Finally, quadriceps femoris strength was found to be the best predictor of
exercise capacity of a patient with CAD (R2=0.44 or % 44)
Conclusion: Our results suggest that exercise capacity in individuals with
CAD is directly associated with somatotype components, anthropometry/
body composition elements, and quadriceps strength.
Key words: aerobic capacity, fat mass index, body mass index, coronary
artery disease, peak metabolic equivalent

Coronary artery disease (CAD) is a significant
cardiovascular disorder, which is the leading cause of
death in both developed and developing countries [1].
Furthermore, because of both its most common causal factor
of death in both genders and leading to diseases and socialeconomic burden, CAD is a significant health problem [2].
Although recently published reports have demonstrated
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promising decreases in the mortality rate associated with
the CAD, it remains a dominant causal factor for morbidity
and mortality in many communities [3]. There are many
risk factors for CAD, including both modifiable risk factors
such as high blood pressure, high blood cholesterol level,
smoking, diabetes, overweight or obesity, lack of physical
activity, unhealthy diet, stress, and conventional risk factors
such as age, sex, family history, and race [4]. In other words,
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biological, physiological, biochemical, environmental, and
genetic risk factors are possible risk factors leading to a range
of clinical phenotypes of cardiovascular diseases by interacting
with one another [5]. Also, lifestyle has been found to play an
essential role in developing such cardiovascular diseases [6].
The fact that the adiposity and muscularity are significantly
associated with increased CAD [7] requires investigation of
the possible relationship between somatotype components
and coronary artery disease further. Previously, a possible
relationship between somatotype components and anaerobic
performance was reported in a cross-sectional study conducted
by Ryan-Stewart et al. [8], indicating a significant correlation
between somatotype ratings and anaerobic performance.
The relationship between physique and cardiovascular
disease (CVD) has been previously investigated extensively;
particularly, a possible relationship between body mass index
(BMI) and coronary heart disease (CHD) has been frequently
examined in cross-sectional studies [3,9,10]. A positive
association was identified between morphological typology
(somatotype) and muscle strength in children aged 10 to 11.5
years [11]. Ultimately, a relationship between body composition,
peripheral muscle strength, and functional exercise capacity has
been reported in a study by Hillman et al. [12], revealing that
muscle strength and body mass might be predictive factors of
functional exercise capacity. However, the body of evidence in
this subject area is still insufficient and needs to be furthermore
investigated. Additionally, aerobic capacity, described as a unit
of metabolic equivalents (METs) or an estimate of the maximal
oxygen uptake at a given workload, is one of the most common
factors to predict a possible cardiovascular disease in healthy
people [13,14]. As well, exercise capacity is known to be an
important outcome for mortality in patients with cardiovascular
disease as well as in healthy individuals [15]. Moreover, muscle
strength, a significant component of physical fitness, has an
essential role in preventing CAD. The existing evidence has
suggested that muscle strength loss might lead to lower physical
conditions and therefore reduced exercise capacity [16,17].
Despite these abundant findings, a possible relationship
between exercise capacity and somatotype, body composition,
and quadriceps femoris muscle strength remains to be
determined. Therefore, our focus in this observational study
was to explore a possible association between exercise capacity
and somatotype, body composition, and quadriceps femoris in
individuals with CAD.

Material and methods
Subjects

This current study was conducted in Cardiopulmonary
Rehabilitation Unit of Trabzon Ahi Evren Thoracic and
Cardiovascular Surgery Training and Research Hospital. The
study protocol was approved by the Ethical Committee of the
Faculty of Medicine of the Karadeniz Technical University for
scientific research with the registration number of 24237859/187.
The convenient sample size for this current cross-sectional
study consisted of 60 individuals with CAD between the ages
of 45 and 60 years (mean age; 56.6±4.7: 12 females [mean age;
57.7±3.01], 48 males [mean age; 56.3±5.1], who volunteered
for this study. During the enrollment to the study, each patient
was thoroughly informed about the study procedure, including
testing procedures they would be gone through via illustrative
and informative explanations. Furthermore, patients were asked
to inform researchers whether they had a significant medical
condition except for CAD. Also, each participant’s medical
doctor was asked whether their patients had a critical medical
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

condition preventing them from conducting testing procedures.
After insightful explanations, written informed consent was
obtained from all patients who accepted to participate in our
study. This current study’s process complied with the provisions
of the Helsinki Declaration. Inclusion criteria: diagnosed with
coronary artery disease by coronary angiography, at least three
months after possible revascularization surgery, no habit of
regular exercise, no smoking, using the same group of drugs, and
having communication skills. Exclusion criteria: uncontrolled
sinus tachycardia (> 120 beats/min), congestive heart failure,
acute systemic disease or fever, orthostatic hypertension,
uncontrolled diabetes (blood glucose> 400 mg/dl), unstable
angina, thrombophlebitis, new embolism, endocarditis, acute
pericarditis, severe cardiac rhythm disturbances, severe LV
dysfunction, aortic dissection, severe aortic stenosis, resting
systolic blood pressure >200mmHg, resting diastolic blood
pressure> 110mmHg, uncontrolled atrial or ventricular
arrhythmia, acute myocardial infarction (first two days) Left
ventricular EF <50%, severe orthopedic impairment preventing
walking and running, and balance-visual-cognitive impairment.

Measurements

A physical therapist with ten years’ experience conducted
all measurements following standard procedures for each
measurement under a senior medical doctor's supervision. The
aim of the study was meticulously described to the patients
who met inclusion criteria. Furthermore, before the assessment
process, it was ensured that each participant was familiar with the
testing procedures and equipment used. Finally, the reliability of
the assessments was established by conducting several rehearsal
assessments before the actual evaluation. There were no dropouts
or adverse events throughout the study period.

Exercise capacity

The clinical exercise testing has been used to assess peak
aerobic capacity to detect a potential risk of CAD for many
years [18]. The evaluation of peak aerobic capacity was carried
out using graded symptom-limited exercise testing, which
incorporates a treadmill (GG treadmill), blood pressure module,
pulse analyzer system, and an electrocardiographic monitor,
according to the American heart association exercise testing
guidelines [19]. All study participants were evaluated according
to the Bruce ramp protocol, a valid measurement approach for
maximal aerobic capacity where patients initiate exercising at
1.7 mph per hour on a 10% grade [20]. In line with the Bruce
protocol, the incline and speed of the treadmill were augmented
every three minutes through a total of 7 phases. General principles
for conducting the exercise testing regarding contraindications
and reasons for stopping tests were established according to
ACC/AHA guidelines for exercise testing by Gibbons et al. [19].
In accordance with this protocol, test sessions were terminated if
the subjects displayed subjective unbearable symptoms (angina,
dyspnea, and fatigue), abnormalities of rhythm and blood
pressure, marked and progressive ST-segment deviation, or
when they were not able to maintain [21]. Metabolic equivalent
(MET), blood pressure (BP), and heart rate values (HR) were
obtained throughout the testing sessions. The 12 lead ECG was
being monitored continuously during the exercise test.

Body composition assessment

Anthropometric measurements are a widely accepted
reliable method to provide knowledge about the body's size
and proportion of body fat and muscles by measuring body
width, length, skinfold thickness (SF), and circumference (C)
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[22]. Anthropometry was carried out on the right side of each
participant’s body in conformity with the previously reported
guidelines [7]. Body composition was measured via Bioelectrical
impedance analysis (BIA) technique, using TANITA SC-330
(TANITA, Tokyo, Japan), a useful tool for body composition
analysis in healthy adults and children [23]. The following BIA
variables were obtained: body weight, percent body fat (% BF/
FM), fat-free mass (FFM, kg). The body mass index (BMI) was
calculated by dividing weight by the square of the subjects'
height. Each participant was classified as “underweight,”
“normal weight,” “overweight,” and “obese,” using the universal
standard BMI equation [24].

Manual muscle testing for knee extension

Manual muscle testing is the most common test used as
a reliable non-invasive and inexpensive method for assessing
muscle strength in clinical settings [24]. In this study, quadriceps
femoris (QF) muscles testing was conducted with Dr. Robert
W. Lovett’s manual muscle testing method. This test classifies
muscle strength in six levels, with a higher level indicating
normal power (5, normal, and 0, total paralysis) [25]. Before the
actual assessment, each participants was c informed about the
test procedure in detail. The participant was seated on a chair
with the hips and knees flexed at 90º, arms crossed on the chest,
and was asked to straighten the dominant knee. Muscle strength
was evaluated and recorded by giving values between 0 and 5
to the muscle resistance against gravity position and applied
force. Previous research has revealed that manual muscle testing
evaluation positively correlates with isokinetic dynamometry
[26].

Somatotype rating

The somatotype is a dominance in the human body related
to the concept of body shape, the evaluation methodology of
which was first developed by Sheldon to define the variations
in the human body. However, the method evolved by the Heath
and Carter is now used to categorize the human physique based
on the three-level scale, including endomorph, mesomorph, and
ectomorph [3]. The somatotype components were determined
based on the measurement of 16 parameters according to
standard methods recommended by the International Society
for the Advancement of Kinanthropometry [27]. Data from the
anthropometric evaluations, including body height, values of
the diameter, bicondylar width of femur and humerus, triceps,
subscapular, supraspinal/ suprailiac and medial calf skinfold
thickness (SF), arm and calf circumferences, body mass, were
used to define characteristics of the human body (somatotype),
by using Heath-Carter anthropometric somatotype method for
anthropometric examination [28]. The skinfold thickness (SFs)
was evaluated using the baseline skinfold caliper 12-1110
[29]. Knee and elbow widths were defined using the Holtain
anthropometer set (Holstein Ltd., Crymych, Dyfed, Wales, UK).
Weights were measured via Tanita body composition analyzer
device (Tanita SC 330). Calf and arm circumferences were
evaluated through the baseline circumference [30]. Finally,
height was measured using the stadiometer (Denis -S200).
Somatotype program v.1.2.6 established by Heath-Carter
principles was utilized to describe somatotype values. According
to the Heath-Carter classification system, the endomorphic
component is characterized by a large subcutaneous fat deposit,
while mesomorphic component describes a large bone mass and
musculature. Finally, ectomorphic component signify a physique
with slim or linear type [31]
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Statistical analysis

All statistical analyses were carried out using the SPSS
25.0 package program. Descriptive data for the exercise
capacity, somatotype components, BMI, FM, FFM, QF strength,
and the ratio of each gender were given as percentage or mean
and standard deviation, using descriptive statistics. Visual
(histogram, probability plots), analytical method with ShapiroWilk test were performed to investigate whether or not that
the variables were normally distributed. As well, the distortion
or asymmetry of the data was investigated using kurtosis and
skewness analyses. For these analyzes, a value range between
3 and + 3 was accepted for skewness and a value range of 10
to +10 for kurtosis. As the measurements ‘variables were either
normally or non-normally distributed, both the Pearson and
Spearman correlation coefficient (r) were used to reveal the
strength of a linear association between exercise capacity and
somatotype components, body composition, and quadriceps
strength variables. Since the MET values were not normally
distributed, the Mann-Whitney U test was used to compare
this parameter between quadriceps femoris strength of 4 and 5.
Finally, univariate, and multivariate linear regression analyses
were performed to investigate the extent to which variables
contributed to exercise capacity. A significance level of p <0.05
was used in the analysis of the data.

Results

Sixty patients with CAD (female=12 and male=48) were
included in the study. Table 1 outlines participants' baseline
characteristics, including age, percentage of gender, MET,
anthropometric variables, somatotype components by gender,
mean body fat, BMI, and QF strength.
Descriptive Data of Exercise Capacity,
Somatotype Components, BMI, Body Fat, and
Quadriceps Strength

Table 1

n=60
Age, years (Total)
Female (n=12)
Male (n=48)
Weight (kg)
Height (cm)
MET
(Min-Max)
Endomorph
(Min-Max)
Mesomorph
(Min-Max)
Ectomorph
(Min-Max)
FFM (kg)
(Min-Max)
%FM
(Min-Max)
BMI (kg/m²)
(Min-Max)
Quadriceps strength
(Min-Max)

Mean, SD
56.3±5.1
57.7±3.01
56.3±5.1
86.3±14.4
167.5±7.8
10.8±1.8 (7–13.5)

6.3±1.3
(2.8–9)
7.2±1.4 (4.3-11.5)
0.5±0.7 (-1.8-2.8)

59.1±8.9 (36.8–79)
30.9±8.2 (14.8–54)

30,7 ± 5,1 (21,7 – 49,6)
4.4±0.5 (4–5)

Distribution of Somatotype Within Gender Group

Gender Male
Female
Total

Endomorphicmesomorphic
27 (56.3%)
3 (25.0 %)
30 (50.0 %)

Mesomorphicendomorphic
21 (43.8%)
9 (75.0 %)
30 (50.0 %)

Total

48
12
60

MET-Metabolic Equivalent; BMI-Body Mass Index; % FM-Percentage of Fat
Mass; FFM-Free-Fat Mass
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Table 2

Correlations between exercise capacity and
somatotype components, FM, FFM, and BMI

%FM
FFM
Total (n=60)
r = -0.45
r = -0.12
MET
Male (n=48)
r = -0.34
r = -0.28
Female (n=12)
r = -0.002
r = -0.29
MET-Metabolic Equivalent; BMI-Body Mass Index; % FM-Percentage of Fat
Mass; FFM- Free-Fat Mass
Table 3

MET

QF: 4
Mean
9.76

Comparison of Exercise Capacity (MET) by
Quadriceps Femoris (QF) Strength
SD
1.55

QF: 5
Mean
12.21

SD
1.13

Z

-5.458

P

BMI (kg/m²)
r = -0.42
r = -0.38
r = -0.55

Endomorph
r = - 0.39
r = - 0.34
r = -0.19

Mesomorph
r = -0.23
r = -0.14
r = -0.33

Ectomorph
r = 0.28
r = 0.1
r = 0.71

Figure 1a - Box Plot of Exercise Capacity by Quadriceps Femoris
Muscle Strength

0.000

MET-Metabolic Equivalent; SD-Standard Deviation; QF-Quadriceps Femoris

According to BMI values, the study subjects were from
normal weight to obese (range of the BMI: 21,7 – 49,6 and
mean BMI: 30,7±5,1). In the male sample, 27 (56.3%) presented
with a body habit of endomorph-mesomorph, while 21 (43.8%)
were characterized as mesomorph-endomorph. Of the female
participants, 3 (25.0%) had an endomorph-mesomorphic body
habit while 9 (75.0%) had a mesomorph-endomorphic one. On
the other hand, the distribution of physical habits in the total
sample was the same (50%). The participants of the study
showed levels of both endomorph and mesomorph rather than
ectomorph. In other words, endomorph and mesomorph were
significantly dominant somatotype components compared with
the ectomorph (6.3±1.3; 7.2±1.4; 0.5±0.7)
In the whole sample, exercise capacity was found to be
negatively and weakly correlated with the endomorph and
mesomorph components (r1=- 0.39 and r2=-0.23). In contrast, a
positive and slight correlation was observed between the exercise
capacity and ectomorph component (r=0.28). However, the
correlations revealed between exercise capacity and somatotype
components differentiated with gender-based analysis. For
example, the relationship between exercise capacity and
ectomorph component was trivial in male individuals (r=0.1),
whereas significant in female individuals (r=0.71). Negatively
moderate and weak correlations were found between exercise
capacity and FM in the whole and male individuals (r1=-0.45
and r2=-0.34), respectively; on the other hand, there was no
meaningful correlation between the same variables in the female
individuals (r=-0.002). As for the correlation between exercise
capacity and BMI, it was revealed a negative and moderate
Table 4

correlation between exercise capacity and BMI in the whole
sample (r=-0.42). Based on the gender groups, exercise capacity
was negatively and slightly correlated with the BMI in the
male group (r=-0.38) and moderately in the female group (r=0.55). (Table 2). A statistically significant difference was found
between the MET variables for different QF muscle strengths
(p<0.001) (Table 3). In other words, the mean MET values of
individuals with muscle strength of 5 was significantly higher
than those with muscle strength 4 (Figure 1).
Univariate regression analysis, conducted to investigate
the influence of independent variables on exercise capacity
separately, demonstrated that BMI, FM, and QF strength
explained % 17, % 20, and % 44 of variance in exercise capacity
testing score, respectively. For the remainder of the dependent
variables, it was not found out any remarkable variance
explained. As for multivariate analyses, body composition
elements, including FM, FFM and BMI, together explained
a % 24 of variance in exercise capacity testing score, while
somatotype components together explained a % 16 of variance
in the exercise capacity. Finally, QF strength was found to be
the best predictor of exercise capacity of patient with CAD
(R2=0.44 or % 44) (Table 4).

Univariate and Multivariate Regression Analyses on Exercise Capacity, Somatotype Components, Body
Composition, and Quadriceps Strength

Exercise Capacity (MET

Univariate Analysis
Multivariate analysis
R
R2
df
F
t
p-value
B
Adjusted R2
p-value
BMI
0.42
0.17
1
12.405
-3.522
0.001
-0.15
FM
0.45
0.20
1
15.058
-3.88
0.000
-0.102
0.24
0.001
FFM
0.11
0.01
1
0.811
0.901
0.37
0.024
Endomorph
0.39
0.15
1
10.995
-3.316
0.002
-0.55
Mesomorph
0.23
0.05
1
3.287
-1.813
0.07
-0.288
0.16
0.02
Ectomorph
0.28
0.08
1
5.216
2.284
0.02
0.66
QF
0.66
0.44
1
46.607
6.827
0.000
2.452
NA
NA
MET-Metabolic Equivalent; BMI-Body Mass Index; FM-Percentage of Fat Mass; FFM-Free-Fat Mass; QF-Quadriceps Femoris; NA-Not Applicable; R2Explained Variance (%); df-Degree of Freedom

Discussion

In the whole sample, exercise capacity was negatively and
slightly related to the endomorph and mesomorph components
while positively and slightly related to the ectomorph component.
Likewise, in the global approach, exercise capacity was found
to be negatively and moderately correlated with fat mass and
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

BMI; on the contrary, no significant relationship was revealed
between exercise capacity lean body mass. Body composition
indices, including BMI, FM, and FFM, together explained %
24 of variance in the exercise capacity testing score, whereas
somatotype components explained % 16 of variance in the
exercise capacity testing score.
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As mentioned afore, as an atherosclerotic disease of the
cardiovascular system, CAD has been reported one of the most
causal factors of morbidity and mortality in both developed and
developing countries [32]. Also, CAD has been demonstrated
to be one of the essential factors of the disability [33].
Although advanced preventative and therapeutic approaches
have significantly decreased the severity of the prognosis of
cardiovascular diseases over the last decades [32]; however,
CAD and related cardiovascular system diseases remain a
vital risk of death in the global population. Physical bodily
characteristics or body habitus, including fat-free mass, total
body fat, subcutaneous fat pattern, somatotype (body shape),
and relative weight and height (BMI measurements), have been
reported as potential risk factors of cardiovascular diseases [3, 9].
Importantly, exercise or peak aerobic capacity was demonstrated
to be a substantial prognostic factor in patients with or at risk of
cardiovascular diseases [15, 34].
To date, many research focused on potential associations
between somatotype components and cardiovascular diseases
[3, 7, 35]. Furthermore, a previous study by Malina et al.[36]
investigated possible relationships between somatotype
components and cardiovascular risk factors in healthy adults,
showing low to moderate relationships between these variables.
As a result, considering that somatotype components are
the important predictors of CAD [37], the varying degree
of relationships between exercise capacity and somatotype
components reported in this current study were not surprising.
Marta et al.’s study [38] demonstrated that that the prevalence
of coronary heart diseases in males was three times higher
for endomorphic-mesomorphs than dominant ectomorphs.
Similar to this result, we found that CAD was less relevant to
ectomorph component than to endomorph-mesomorphic dyads.
These additional results of our study confirmed that individuals
characterized by ectomorphic dominance would be at a lower
risk of coronary heart disease or CAD than their endomorphicmesomorphic peers. In other words, in this current study, the
aerobic capacity of participants qualified with the ectomorphic
component was found to be greater than those with endomorphicmesomorphic body habits. Another study [39] suggesting
that the dominant somatotype affects exercise capacity and
explosive strength in prepubescent children is closely related to
our research results. The findings of a study demonstrating that
the endomorph component negatively affects exercise capacity
[40] are in line with these results of our study. In conclusion,
considering that exercise capacity is a strong prognostic factor
for cardiovascular diseases and mortality [15, 41, 42], it is vital
to identify factors that negatively affect exercise capacity to
improve or change them.
The modestly and inverse relationship between body fat
percentage and exercise capacity in the current study can be
attributed to the fact that a higher than normal body fat ratio
may contribute less to energy production [43, 44]. As well, the
relationship between body fat and endomorph physique [39]
confirm this meaningful relationship. As a result, the present
results add to the evidence that increased fat mass is intimately
related to with decreased exercise capacity [39, 45]. Gorant
et al.[46] suggested that body fat did not influence VO2max
or peak exercise capacity. However, our study results on the
relationship between body fat and exercise capacity contradicted
these study results. Surprisingly, this meaningful relationship
between exercise capacity and body fat ratio in the general
population differed by gender factor: While our study's findings
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show that body fat percentage negatively affects exercise
capacity in men individuals, no such effect was found in women.
This surprising result can be attributed to the small number of
women in our study. Many researchers have reported that high
BMI and increased body fat percentage in different populations
adversely affect exercise capacity and physical fitness [47, 48].
Thus, a similar relationship exists in individuals with coronary
artery disease, reinforcing that high BMI and increased body fat
percentage predispose them to cardiovascular diseases. In this
current study, it was found that knee extensor muscle strength
was positively correlated with aerobic capacity. High lower
extremity muscle strength paves the way for better exercise
capacity; it results in less development of cardiovascular disease
and consequently a lower risk of death. While the research
on this subject mostly includes studies conducted on healthy
individuals [49, 50], studies on individuals with coronary artery
disease are extremely limited. Therefore, our study results reveal
the relation between knee extensor muscle strength and right
side in individuals with coronary artery disease to the limited
literature. As a result, physical activity habits that increase
physical fitness, as previously reported [24], are highly likely
to reduce the risk of sudden cardiac death and acute myocardial
infarction. It is critical in reducing coronary artery disease risk
by keeping physical fitness parameters at an optimal level [51].
Also, a meta-analysis study conducted on this subject reported
that Exercise-based cardiac rehabilitation reduced morbidity and
mortality by 20-25% [52].

Study limitations

Despite its novel findings, our study may have several
limitations. Firs, almost all the relationships between exercise
capacity and dependent variables differentiated with genderbased statistical analysis. This may have very likely arisen from
the small number of female patients. Later, all study participants
were randomly recruited from the patients referred to the
Cardiopulmonary Rehabilitation Unit of Trabzon Ahi Evren
Thoracic and Cardiovascular Surgery Training and Research
Hospital. Thus, further research is needed to investigate this
subject in a broader population with CAD.

Conclusion

The current study was the first to explore the relationship
between exercise capacity and body composition, somatotype
components, and QF muscle strength in patients with CAD.
Exercise capacity was found out to be negatively related to
the endomorph and mesomorph components, suggesting that
endomorphic-mesomorphs physique may negatively influence
patients' aerobic capacity with CAD. In contrast, exercise
capacity was revealed to be positively associated with the
ectomorph physique, demonstrating that little fat mass may
positively affect the exercise capacity. Likewise, in patients with
CAD, exercise capacity was negatively and modestly associated
with body fat mass and BMI, showing that lower body weight
and adiposity in patients with CAD is essential. On the other
hand, there was no meaningful relationship between exercise
capacity and lean body mass. Finally, a significant and positive
relationship between QF muscle strength and exercise capacity
was revealed. In other words, quadriceps femoris strength might
be a predictor of exercise capacity in patient CAD. Consequently,
we suggested that somatotype components, adiposity, body
composition, and QF muscle strength are meaningfully related
to exercise capacity in the population with CAD.
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Abstract
Aim: The turnover intention due to low job satisfaction and burnout
and the elimination of the negative effects it causes are of great importance
during the pandemic COVID-19 particularly in some countries such as Turkey
that public health is concerned, there has been an ongoing effort to improve
its background and lack the number of nurses per capita. The aim of this
study was to examine the relationship between job satisfaction, burnout,
and turnover intention in nurses working in hospitals during the COVID-19
pandemic.
Material and methods: The descriptive research design was applied
and conducted in a training and research hospital affiliated to the Ministry
of Health in Ankara, Turkey. The subjects consisted of 251 nurses. The data
were collected using the Minnesota Satisfaction Questionnaire, the Maslach
Burnout Inventory and the Turnover Intention Scale. The Mann-Whitney U
test, the Kruskal-Wallis Variance test, and the Structural Equation Modeling
were used to analyze the data.
Results: Emotional exhaustion subscale had the greatest effect on
turnover intention. An increase in job satisfaction score causes an average
decrease on the turnover intention score. The low job satisfaction of the
nurses who take care of COVID-19 diagnosed patients has been determined
to have negative impact on their turnover intention and burnout.
Conclusion: Job satisfaction, burnout, and turnover intention in nurses
were examined and all of these factors were found to be moderate. However,
in this study, the job satisfaction of the nurses in caring of patients with
COVID-19 infection was lower than that of the nurses who did not.
Key words: job satisfaction, burnout, turnover intention, nurses,
COVID-19

Introduction

COVID-19, a global pandemic has greatly
distressed the lives of millions of people since it first
appeared in China in 2019. According to the World
Health Organization (WHO), since October 2021, a
total of 240 million people infected with the disease and
nearly 5 million people died worldwide [1]. Nurses, who
provide the majority of healthcare services, are also at the
forefront of combating pandemic. It has been seen that
the pandemic and the fight against it have psychological
effects as well as health-related, social, and economic
negative effects on people and societies. The stress of
the urgent/unexpected delegation to intensive care units
and COVID-19 services, the difficulty of working with
protective equipment, the high rate of deaths, the risk
of getting sick due to the lack of personal protective
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

equipment, and most importantly, the fear of infecting
family members have had social and psychological
effects on nurses [2]. In a study conducted in 34 hospitals
in China, it was found that female nurses who provide
frontline care to patients with COVID-19 have high levels
of depression, anxiety, insomnia, and distress during this
period [3]. During the pandemic COVID-19 in Iran, job
satisfaction of the healthcare personnel was examined,
and it was found that there was higher depression,
anxiety, and lower job satisfaction in healthcare personnel
whose COVID-19 test results were not known compared
to 69.7% of the personnel who were reported to have
negative COVID-19 test result. It was also found that
the staff who had easier access to protective personal
equipment had better physical health outcomes and job
satisfaction [4].
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The first detected COVID-19 case in Turkey was
announced by the Ministry of Health on March 10, 2020. As of
October 2021, a total of 50 thousand people died as a result of
COVID-19, while the total number of cases was reported to be
6 million in Turkey [1]. Predictably there has been no research
study in this field during the pandemic COVID-19 in Turkey.
Even before the pandemic COVID-19, the feeling of burnout,
which stood out as an important problem in nurses, has been
determined in some studies to be very common among nurses in
Turkey as well. It was concluded that as job satisfaction increases,
burnout decreases and quality of life increases accordingly [5].
In another study, a strong relationship was found between all
elements of burnout and depression, while the depression score
was higher in nurses aged thirty years and over with a chronic
disease [6].
The feeling of burnout intensely experienced by nurses
is defined as energy loss, exhaustion, weakness, and fatigue
[7]. Burnout significantly affects institutional performance,
patient care quality, patient safety, and as a result, patient health
outcomes [8]. In this respect, preventing burnout is critical,
because nurses, whose own lives and the lives of their loved
ones are at risk, already have high turnover intention and low
job satisfaction. Job satisfaction is undoubtedly one of the most
important factors that keep them at work [4]. Among the factors
affecting job satisfaction are work stress, resilience, perceived
organizational support, task-oriented leadership, mobbing, job
obligations, insufficient educational opportunities and support,
perceived image of the nursing profession, and the sense of
discrimination [9, 10].
As it is common in the other countries, nursing shortage
is a worrying phenomenon affecting the quality of health
services in Turkey as well. Compared to the countries of the
Organization for Economic Co-operation and Development
(OECD), the number of nurses per 100.00 population remains
301 in Turkey. That is why, Turkey has been ranked the last row
among 35 OECD countries in terms of the number of nurses
per capita [11]. During the COVID-19 admitting the patients to
the hospital has been more than its capacity. Since some of the
hospitals have become pandemic hospitals and the number of
the nurses remained still the same, it can be concluded that the
feeling of burnout in the nurses has risen up and job satisfaction
has declined. Based on the data, it can be said that the high
number of patients per nurse causes an increase in burnout in
nurses and a decrease in job satisfaction. Among the factors that
increase turnover intention of the nurses, job satisfaction and
burnout have a direct effect on turnover intention. Nurses with
low job satisfaction have higher turnover intention [12].
The aim of this study was to examine the relationship
between job satisfaction, burnout, and turnover intention in
nurses working in hospitals during the COVID-19 pandemic.

Material and methods

The descriptive research was conducted in a training and
research hospital affiliated to Ministry of Health in Ankara,
Turkey. The data of the study were collected in July and August
2020. The subjects of the study consisted of 476 nurses working
at the training and research hospital for at least one year. Nonprobability sampling method has been applied in the study and
has been tried to reach the whole subjects. The subjects consist
of the nurses who worked at least one year in the same hospital
and were volunteer to participate in the study. From among the
whole paper forms collected, after excluding 49 forms, which
were missed, left blank and filled incompletely/incorrectly, a
total of 251 forms included in the study. The participation rate in
the survey was 52.7%.
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Data collection tool

The data were collected via a form developed by the
researchers about the personal and professional characteristics
of the nurses, the Turnover Intention Scale, Maslach Burnout
Inventory and Minnesota Satisfaction Questionnaire.
Turnover Intention Scale (TIS): The scale was
developed by Mobley, Horner, and Hollingsworth (1978) to
measure employees’ intention to continue to work or quit by
self-evaluation. The scale was adapted to Turkish subjects, its
reliability and validity were measured [13]. While Cronbach's
alpha value was 0.904, it was 0.817 in this study. The scale has
5-point Likert-type in three items and there is no subscale. The
type of items ranges from "1" strongly disagree to "5" strongly
agree. The turnover intention is calculated by dividing the total
score by three.
Maslach Burnout Inventory (MBI): The scale was
developed by Maslach and Jackson (1981) and has twentytwo 5-point Likert-type items in three subscales, containing
options from ‘strongly disagree’ to ‘strongly agree’. The scale
measures burnout in three subscales: Emotional exhaustion,
depersonalization, and personal accomplishment. It was
translated into Turkish by Ergin in 1992 and its validity and
reliability study was calculated [14]. The scale contained 22
items and three subscales. From these subscales, the score of
emotional exhaustion is calculated by summing up nine items,
the depersonalization subscale score is obtained by adding the
five items while personal accomplishment is gained by adding
the eight items. In this study, the Cronbach's alpha value of the
emotional exhaustion subscale was 0.848, the depersonalization
subscale was 0.729, and the personal accomplishment subscale
was 0.716.
Minnesota Satisfaction Questionnaire (MSQ): The scale
was developed by Weiss et al. in 1967. The Turkish adaptation of
the scale was performed by Baycan in 1985. The MSQ has twenty
5-point Likert-type items rated from ‘‘1’’ very dissatisfied to
‘‘5’’ very satisfied. Minnesota satisfaction questionnaire consists
of two scales: intrinsic and extrinsic satisfaction. Intrinsic
satisfaction score is obtained by dividing the total number of
items by twelve and extrinsic satisfaction score is gained by
diving the total number of items by eight. General satisfaction is
also measured by dividing the total score of the items by twenty.
In the present study, the Cronbach’s alpha value of general
satisfaction subscale was 0.885, intrinsic satisfaction subscale
was 0.824 and extrinsic satisfaction subscale was 0.785.

Statistical analysis

Research analysis was performed using the SPSS (Version
20, Chicago IL, USA) package program. Since the parametric
test assumptions were not fulfilled, the Mann Whitney U test was
used in paired groups and the Kruskal-Wallis test when there
were more than two groups in comparing the similarity of the
distributions of MBI, MSQ, and TIS total and subscale scores
according to the individual and occupational characteristics
of the nurses. In the multiple comparison, Bonferroni Test has
been applied. p<0.05 was accepted as statistically significant.
Structural Equation Modeling (SEM) was used to explain the
effect of MSQ on the MBI subscale and the effect of these
subscales on TIS.

Ethical Aspect of the Study

Approval for the study was obtained from Lokman
Hekim University Non-Interventional Clinical Research
Ethics Committee (Decision number 2020/62 and Code no:
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2020058). Written permission was obtained from the hospital
administrations where the study was conducted. The nurses
invited to the study were informed about the purpose of the
study, and those who gave consent to be volunteers were
included in the study. Nurses' credentials were not written on the
data collection forms.

Results

The sociodemographic characteristics of the participants
are presented in Table 1. It was observed that 77.69% of the
nurses were women and 22.31% were men. Their average age
was 30.53±7.69 years.
Mean MSQ score was 2.85±0.57 (min=1; max=4.25). MSQ
intrinsic satisfaction mean score was measured as 3.00±0.60
(min=1; max=4.25) and extrinsic satisfaction mean score was
2.62±0.64 (min=1; max=4.38). MBI emotional exhaustion mean
score was 29.48±6.45 (min=13; max=45), depersonalization
mean score was 11.94±2.92 (min=5; max=23), and personal
accomplishment mean score was 28.12±4.15 (min=16;
max=37,00). TIS mean score was 2.53±1.05 (min=1; max=5)
(Table 2).
Table 3 presents the sociodemographic and professional
characteristics of the nurses in relation with their average
scores from the MSQ, MBI, and TIS. There was a negative
linear and very weak correlation between age and the MBI
depersonalization score (r=-0.143; p=0.023). There was a
very weak linear positive correlation between age and the TIS
score (r=0.133; p=0.036). There was a statistically significant
difference between mean personal accomplishment scores of
the group in terms of the status of having children (p<0.05).
Personal accomplishment mean score of the nurses with children
was statistically higher than that of those with no children.
There was statistically significant difference in MSQ total and
subscale scores in terms of being a nurse by their own choice
(p<0.05). The MSQ total, intrinsic satisfaction, and extrinsic
satisfaction mean scores were higher than those of the nurses
who were reluctant to became a nurse (p<0.05), but their MBI
emotional exhaustion and depersonalization mean scores were
lower (p<0.05).

Table 2
Scales
MSQ
MBI

TIS

MSQ, MBI and TIS mean scores of the nurses

Internal Satisfaction
External Satisfaction

Mean
2.85
3.00
2.62

Emotional Exhaustion 29.48
Depersonalization
11.94
Reduced Personal
28.12
Accomplishment
2.53

Distribution of nurses by some
sociodemographic characteristics

Table 1

Variables
Age
Sex
Female
Male
Education Status
Vocational Health High School

Associate Degree
University Degree
Master’s Degree
Marriage Status
Married
Single
Status of having child
Yes
No
Became a nurse by choice
Yes
No
The number of years as a nurse
The number of years at the current
institution
The number of years at the current unit
Position
Nurse-in-charge
Department Nurse
Supervisor Nurse
Other
Working in the current unit by choice?
Yes
No
Type of Shift
Always Day Shift
Always Night Shift
Shifting (Night+Day)
The Status of Providing Services for
Covid-19 Patients in the Unit
Yes
No

Standard Deviation
0.57
0.60
0.64

Minimum
1.00
1.00
1.00

1.05

1.00

6.45
2.92
4.15

13.00
5.00
16.00

MSQ: Minnesota Satisfaction Questionnaire, MBI: Maslach Burnout Inventory, TIS: Turnover Intention Scale

Mean TIS scores of the nurses who became a nurse by
their own choice were lower than those who were reluctant
to became a nurse. A directional very weak relationship was
observed between the duration of working life as a nurse and
depersonalization score (r=-0.162; p=0.010). There was a weak
directional relationship between the duration of working life as
a nurse and personal accomplishment and TIS scores (r=0.133;
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n
30.53±7.69

195
56

35

31
177
8

109
142

100
151

%
77.69
22.31

13.94

12.35
70.52
3.19

43.43
56.57

39.84
60.16

169
82
7.46±7.89
5.29±6.65

67.33
32.67

14
230
4
3

5.58
91.63
1.59
1.20

2.50±2.63

178
73

70.92
29.08

39
9
203

15.54
3.59
80.88

203
48

80.88
19.12

Maximum
4.25
4.25
4.38

45.00
23.00
37.00
5.00

r=0.128, respectively, p<0.05). There were statistically significant
differences between working in the unit by their own choice
and MSQ, extrinsic satisfaction, emotional exhaustion, and TIS
means scores (p<0,05). MSQ total and extrinsic satisfaction
scores of the nurses working in their units by their own choice
were higher than those were reluctant to work in their units
(p<0.05). Emotional exhaustion and TIS mean scores of the
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Female

2.89±0.54

2.93±0.52

Yes

r=0.041 p=0.516

r=0.049 p=0.440

2.71±0.66

2.81±0.57

Yes

t=2.203
p=0.029

t=2.656
p=0.009

t=0.930
p=0.353

t=0.121
p=0.904

K=0.251
p=0.882

t=-2.151
p=0.032

Test and
p value

2.97±0.62

3.04±0.60

2.95±0.60

r=0.041 p=0.517

r=0.043 p=0.500

2.85±0.68

3.09±0.54

3.08±0.56

2.97±0.62

3.00±0.63

3.02±0.56

3.08(1.00-4.25)

3.08(1.25-3.58)

3.00(2.00-3.92)

3.14±0.53

r=-0.003 p=0.957

Mean±SD

3.03±0.55

t=-2.376
p=0.018

2.97±0.60

3.19±0.57

t=-2.301
p=0.022

2.58±0.65

2.79±0.67

2.58±0.62

2.71±0.63

2.41±0.61

r=0.034 p=0.589

r=0.049 p=0.438

2.50±0.70

2.68±0.60

2.63±0.60

2.62±0.66

2.63±0.68

2.61±0.58

2.63(1.00-4.38)

2.75(1.25-3.50)

2.50(1.75-3.75)

2.78±0.58

r=0.013 p=0.832

Mean±SD

t=-2.061
p=0.040

t=3.456
p=0.001

t=2.206
p=0.028

t=0.085
p=0.932

t=-0.159
p=0.874

K=0.255
p=0.880

t=-2.134
p=0.034

Test and
p value

MSQ External Satisfaction

29.35±6.75

t=-4.546
p<0.001

t=-0.680
p=0.497

t=-0.445
p=0.657

K=0.929
p=0.629

t=-0.649
p=0.518

Test and
p value

29.48±7.46

29.48±6.21

28.68±6.27
31.42±6.51

r=0.057 p=0.370

t=-0.001
p=0.999

t=-3.114
p=0.002

r=-0.010 p=0.874

32.04±6.53

28.24±6.05

29.15±5.74

29.7±6.89

29.63±6.87

29.28±5.88

29(13-45)

30(20-43)

32(18-43)

29.91±5.31

r=0.001 p=0.986

Mean±SD

MBI Emotional
Exhaustion

t=-2.100
p=0.037

t=-1.803
p=0.073

t=-2.291
p=0.023

K=7.188
p=0.027

t=0.022
p=0.982

12.10±3.33

11.90±2.82

12.03±3.18

11.90±2.81

t=-0.443
p=0.658

t=-0.316
p=0.752

r=-0.104 p=0.101

r=-0.162 p=0.010

12.49±2.76

11.67±2.96

12.21±2.91

11.53±2.9

12.3±2.78

11.46±3.04

12(5-23)a

10(7-19)a

13(6-15)

11.93±2.72

11.94±2.98

Test and
p value

r=-0.143 p=0.023

Mean±SD

MBI Depersonalization

t=1.972
p=0.051

t=2.160
p=0.032

t=1.351
p=0.178

K=2.413
p=0.299

t=-0.558
p=0.577

28.13±4.95

28.12±3.95

27.66±4.08

28.31±4.18

t=-0.009
p=0.993

t=1.130
p=0.260

r=0.013 p=0.840

r=0.133 p=0.035

27.32±4.81

28.51±3.74

27.66±4.36

28.81±3.72

27.81±4.31

28.52±3.91

28(16-37)

29(24-37)

29(20-35)

28.39±3.83

28.04±4.24

Test and
p value

r=0.105 p=0.098

Mean±SD

MBI Reduced Personal
Accomplishment

MSQ: Minnesota Satisfaction Questionnaire, MBI: Maslach Burnout Inventory, TIS: Turnover Intention Scale

*Non-normally distributed variables were reported as median (minimum-maximum). t: the independent samples t-test, z= z score of Mann Whitney U test, K= Kruskal Wallis test score, F: The one-way analysis of variance F
statistic. The group means differed significantly were shown by the same superscript letter.

No

t=1.073
p=0.284

t=2.777
p=0.006

t=1.415
p=0.158

t=0.304
p=0.762

K=0.003
p=0.998

t=-1.895
p=0.059

Test and
p value

MSQ Internal Satisfaction

Status of providing care for Covid-19 patients in the unit

2.73±0.55

2.91±0.57

No

Yes

Status of working in the unit by choice

Number of years in
the unit

Number of years as
a nurse

No

Status of becoming a nurse by choice

No

2.83±0.60

2.85±0.60

2.86±0.53

2.90(1.00-4.25)

2.90(1.25-3.40)

2.90(2.05-3.75)

2.99±0.50

Yes

Status of having
children

Single

Married

Marriage Status

University/
Master’s Degree

Associate Degree

Vocational Health
High School

Education Status

Male

2.81±0.59

r=0.004 p=0.952

Sex

Age (year)

Mean±SD

MSQ Total Score

A comparisons of some characteristics of the nurses and their mean scores from MSQ, MBI and TIS

Variables

Table 3

t=-2.132
p=0.034

t=1.344
p=0.180

t=1.027
p=0.305

K=12.017
p=0.002

t=1.730
p=0.086

2.40±1.08

2.56±1.04

2.85±1.06

2.40±1.01

t=0.946
p=0.345

t=-3.142
p=0.002

r=0.091 p=0.151

r=0.128 p=0.043

2.73±0.99

2.43±1.06

2.46±1.05

2.64±1.04

2.47±1.09

2.61±0.99

2.33(1-5)a

2.67(1-5)

3(1-4.67)a

2.35±0.86

2.58±1.09

Test and p
value
r=0.133 p=0.036

Mean±SD

TIS

Table 4

Structural model estimation results

Dependent Variables

Emotion Exhaustion

Depersonalization

Personal
Accomplishment
Turnover

Turnover

Turnover
Turnover

<---

<---

<---

<---

<---

<--<---

Independent
Variables
Minnesota
Satisfaction
Minnesota
Satisfaction
Minnesota
Satisfaction
Reduced Personal
Accomplishment
Minnesota
Satisfaction
Depersonalization
Emotional
Exhaustion

Coefficient

-6.364

-1.333

2.236

-0.054

-0.269

-0.031
0.069

Figure 1 - Structural Equation Model for the nurses’ job
satisfaction, burnout, and turnover intention levels

nurses working in their unit by their own choice were lower than
those TIS scores of the nurses who became a nurse by their own
choice were lower than those who were reluctant to work in their
unit (p<0.05). MSQ total, intrinsic satisfaction, and extrinsic
satisfaction mean scores of those providing healthcare services
to COVID-19 patients in their units were lower than those who
did not (p<0.05). No difference was observed between MBI
and TIS in terms of the nurses’ status of providing healthcare
services to COVID-19 patients in their units (p>0.05).
Structural Equation Modelling (SEM) was used to examine
the relationship between the nurses’ job satisfaction, burnout,
and turnover intention levels. Figure 1 presents the SEM design.
When the fit index values of the structural model established are
examined, it is observed that the model has acceptable fit values.
Table 4 presents the estimation results regarding the
structural model. The model explains 32.3% of the turnover
intention. When the results are evaluated, depersonalization
subscale does not affect turnover intention (p>0.05). The
emotional exhaustion subscale (β=0.424) has the greatest effect
on turnover intention (p<0.05).

Discussion

In this study, which was conducted to examine the
relationship between job satisfaction, burnout, and turnover
intention of the nurses working in the hospital during the
COVID-19 pandemic, it was observed that the nurses
experienced burnout, emotional exhaustion, depersonalization,
and a decrease in personal accomplishment, and half of them had
turnover intention. It was found that the general job satisfaction
as well as intrinsic and extrinsic satisfaction levels of the nurses
were nearly the average. Some studies conducted before the
COVID-19 pandemic have shown that nurses’ job satisfaction
levels were even at low [15, 16] or medium level [17-20]. In our
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Standard Error

0.588

0.311

0.436

0.014

0.119

0.020
0.011

Standardized
Coefficient
-0.565

-0.261

0.308

-0.212

-0.146

-0.085
0.424

t Value

-10.824

-4.283

5.128

-3.914

-2.258

-1.505
6.432

(p)

<0.001
<0.001
<0.001
<0.001
0.024
0.132
<0.001

study, however the average score of job satisfaction, intrinsic
and extrinsic satisfaction subscale of the nurses who are caring
for patients with COVID-19 has been determined to have scored
lower, compared to those who are not. In a similar way, as it has
been detected in our study, Savitsky et al., [21] in a study in Israel
have been found that the level of job satisfaction of the nurses
who take care of patients with COVID-19 was lower than that of
the other nurses. The reason for these results can be associated
with the tough conditions at the advent of the pandemic disease.
In our study, it was found that nurses experienced
burnout. Emotional exhaustion and depersonalization were
nearly medium, and personal accomplishment was rather high.
However, a high level of professional burnout among nurses
before the pandemic in Turkey were revealed in some studies
[15, 22, 23]. In addition, many studies all around the world have
found that nurses experience moderate to high levels of burnout
[24-28]. In India, burnout levels among healthcare personnel
were examined during the COVID-19 pandemic, and more than
half of the participants (52.8%) had high level of burnout due to
the pandemic [29].
Nurses' low job satisfaction and high burnout levels are
among the reasons for their turnover intention, which is a global
problem all over the world [9, 30]. In some pre-pandemic studies,
it was found that more than half of the nurses participating in the
study had high turnover intention [5, 31]. In our study, turnover
intention scale mean score of the nurses was moderate. Despite
the increased workload, stress, and anxiety during the pandemic,
the fact that nurses' turnover levels remained at a moderate level,
the turnover intention of the nurses can be prevented in case
the government pays additional wages to the nurses during the
COVID-19 pandemic. In a study, it was found that 45% of nurses
were not satisfied with their current job because of their salaries
[32]. In Philippine, in a research study during the COVID-19
pandemic, the job satisfaction of the nurses had decreased due to
their fear of infection. At the same time, the turnover intention of
the nurses had risen up both organizationally and professionally
[33].
Job satisfaction of nurses has significantly affected their
turnover intention. This outcome becomes even more important
in countries, such as Turkey, where there are a relatively low
number of nurses per capita. When the results of the Structural
Equation Model are examined in our study, the model estimates
the 32.3% of the turnover intention. Emotional exhaustion
subscale (β=0.424) has the greatest effect on turnover intention.
One unit increase in the nurses' job satisfaction score causes
an average of 0.013 units of decrease on the turnover intention
scale score. In a study comparing nurses' burnout and job
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satisfaction levels, it was found that each subscale had a
statistically significant relationship with each other [34]. It has
been found that there has been a negative relationship between
depersonalization subscale and turnover intention of the nurses.
This can be interpreted as high depersonalization that can causes
low turnover intention. Besides, job satisfaction of the nurses
causes positive consequences in terms of organizational and
professional performance. The high level of job satisfaction of
the nurses has an impulsive impact on their intention to keep at
work.
While some studies found a positive relationship between
job satisfaction and nurses' low intention to keep them at work
[35, 36], a negative relationship was found between emotional
exhaustion and depersonalization and their intention to continue to
work. Higher emotional exhaustion and depersonalization plays
an important role in turnover intention of the nurses. Accordingly,
an increase in emotional exhaustion and depersonalization
causes an increase in turnover intention. Furthermore, job
satisfaction in nurses has positive results on both organizational
and professional levels. Job satisfaction is a very effective
driving force in keeping nurses at work. Organization-based
self-esteem, social support, and job satisfaction have a mediating
effect on nurses' low turnover intention [37]. The mediating
effect of job satisfaction in the relationship between professional
identity and turnover among nurses was investigated and it was
determined that job satisfaction had a full mediating effect on the
impact of professional identity on turnover intention [38]. Job
satisfaction and emotional/normative professional commitment

have positive effect on nurses’ low turnover intention [5, 39].
It was found that perceived organizational support, job control,
and job satisfaction had positive predictive effects on low
turnover intention, and also, job satisfaction and job control had
a mediating effect on the model of intention to continue [40].
The research results are limited to the hospital where the
research was conducted. One of the most significant limitations
of the study is the low rate of participation that is 52.7%.

Conclusion

As a result, job satisfaction, burnout and turnover intention
of the nurses were at medium level. When the fit index values of
the established structural model are examined, it is observed that
the model has acceptable fit values. The emotional exhaustion
subscale of the MBI has the greatest effect on turnover intention
scale. The hospital management and decision makers should
reduce the turnover intention of nurses by creating working
conditions that will increase the job satisfaction and reduce their
burnout, especially during the COVID-19 pandemic.
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Introduction

Abstract
Aim: Metabolic syndrome develops as a result of a combined effect
of environmental factors and genetics. Therefore, this study is an attempt
to detect polymorphisms that influence the development of metabolic
syndrome among people of reproductive age in the case of Nur-Sultan.
Material and methods: 128 polymorphisms were selected from
those involved in metabolic disorders in other studied populations;
further, their effect on developing metabolic syndrome in the focused
group was studied. The study involved 717 respondents aged 18 to 49
with an average age of 40.2 years. Out of them, 243 participants were
diagnosed with metabolic syndrome with IDF criteria.
Results: Based on the study results, five polymorphisms that
influence the development of metabolic syndrome were found: rs7903146,
rs157582, rs 4506565, rs7578597, rs4072037. T allele in polymorphisms
as rs 7903146 - 1.56 (СI 1.14-2.14; p=0.004), rs 157582 - 1.54 (СI 1.16-2.04;
p=0.001), rs 4506565 - 1.5 (СI 1.1-2.03; p=0.007), rs 7578597 - 1.59 (СI 1.022.46; р=0.016) increases the risk of metabolic syndrome development
approximately by 1.5 times according to the additive model, whereas C
allele by polymorphism rs 4072037 does the risk of MS development by
1.99 (СI 1,1-3,6; р=0,016) times according to the recessive model.
Conclusion: The identified five polymorphisms make it possible to
assess the risks of MS and associated diseases.
Key words: metabolic syndrome, polymorphism, allele, genotype

Metabolic syndrome (MS) is a combination of
biochemical and clinical disorders caused by complex
genetic and environmental elements. Genetic factors play
a unique role in developing MS, in addition to such factors
as malnutrition, hypodynamics, smoking, alcohol use [1].
Initially, MS was considered to be caused by metabolic
disorders developed due to poor lifestyles. However, over
time, scientists have begun to study the molecular and
genetic factors of MS, particularly the gene that causes
MS and the polymorphic complex of the components of
this syndrome. As a result, genes that control the ethnic
characteristics of patients, adipogenesis and inflammatory
processes, carbohydrate and lipid metabolism, and a
polymorphic complex of MS were established as evidence
of genetic factors in the development of MS [2].
It is believed that genetic factors play a decisive role
in the development of MS and, accordingly, have become
76

the subject of active genetic research. The importance
of genetic contributions to the development of MS has
been proven through family and twin studies. A study
involving 2508 pairs of twins showed concordance in
the aggregation of three elements (arterial hypertension,
diabetes and obesity) MS [3]. According to research, the
heritability of MS ranged from 23 to 27% in Europeans,
and 51 to 60% in Asians [4]. Many genetic studies have
been done to understand the genetic basis of MS and its
components. Each component of MC has a significant
genetic basis. According to the Northern Manhattan
Family Study, heritability was 46% for WC, 24% for
fasting glucose levels, 47% for triglyceride levels, 60%
for HDL, and 16 and 21% for systolic and diastolic blood
pressure [5]. The above data, as well as clustering of
metabolic disorders, ethnic or racial differences in the
prevalence of MS, prompted studies to look for common
genetic determinants of MS [3].
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

Cho et al. [6] conducted a meta-analysis of 20 large-scale
studies associated with metabolic diseases. According to the data,
61 polymorphisms were identified, 26 of which were associated
in the European and Asian populations, 18 polymorphisms - only
in the European population, and 17 polymorphisms - only in the
Asian populations. This proves that there are ethnic differences
in the frequencies of the alleles of the studied genes, and it is
necessary to conduct separate studies on the Kazakh population.
Thus, this study aims to detect polymorphisms associated
with MS among the population of Nur-Sultan.

reagent kit called PurLink Genomic DNA Mini Kit (Invitrogen,
USA) were used to isolate the DNA genome.
The tubes were pre-numbered according to the DNA
samples. Then, a Qubit working solution was prepared: the Qubit
dsDNA BR reagent was diluted in Qubit dsDNA BR Buffer, 1:
200 for 1 patient.
Then 2 μl was removed from the buffer and reagent mixture
and 2 μl of DNA was added. Concentration was measured on a
Qubit 4 fluorometer using Qubit dsDNA BR Assay Kits.

Material and methods
Study participants

The genotyping method is carried out using OpenArray
technology, which is a unique platform for reactions in nanoliter
volumes. This technology uses special OpenArray slides. Each
slide gives 3072 data points.
For genotyping, previously extracted DNA samples were
combined with the reaction mixture in a 384-well sample plate.
For 1 sample of the OpenArray Real-time master mix - 3.0
μl; DNA sample - 2.0 μl (concentration 50 ng/μl). The total
volume of the reaction mixture per well is 5 μl. Each sample is
duplicated. The reaction mixture was thoroughly mixed in the
plate using a shaker and centrifuge.
Probes were then developed using the QuantStudio
OpenArray AccuFill Plate Configurator. Genotyping plates were
supplied with dried assays in the indicated vias. A unique plate
was used for the analysis, in which there were 2 allele-specific
probes, binding to the minor groove and 2 primers for PCR, to
ensure high reliability and accuracy of genotyping calls.
OpenArray technology uses nanoliter fluidics and can be
customized with 3.072 through holes in 6 different formats.
Then, in the plate settings file, a protocol was created for
the applied samples with information about the analysis. The
protocol was loaded into QuantStudio 12K Flex software to
create and run the experiment.
The prepared chips were loaded into a QuantStudio 12K
Flex using replaceable genotyping units. Then an amplification
reaction takes place using microfluidic real-time PCR technology.
The analysis of the data obtained as a result of the
amplification reaction is performed using the online tools of
the Thermo Fisher Cloud service. According to the results of
bioinformatic analysis, the genes under study were classified
as homozygous for the major allele, homozygous for the minor
allele, and heterozygotes.
Genotyping was performed through a panel consisting
of 128 polymorphisms. The location of 128 polymorphisms is
demonstrated in Figure 1 (https://www.snp-nexus.org).
In the panel, polymorphisms are located in different
regions of chromosomes and various functional and intergenetic
regions of genes [7].

Permission to conduct research was approved by the local
bioethical committee (December 23, 2019, № 4).
Observational analytical one-time horizontal method of
research was selected to achieve the goal of the study.
The study involved Nur-Sultan residents of reproductive
age. Information consent was obtained from the respondents to
participate in the study.
Emergency patients, pregnant women, young people under
18 years old, and adults over 49 years old were not included in
the study.
The study involved 717 respondents with an average
age of 40.2 years. 243 of them were diagnosed with MS, 474
were included in the control group. The samples in this study
were ethnically homogeneous and included only persons of
the Kazakh ethnic group in the third generation, which was
established based on the results of the questionnaire.
The MS in respondents was revealed through the
International Diabetes Federation (IDF) criteria: in addition to
abdominal obesity (waist circumference (WC) ≥ 94 cm in men,
WC≥80 cm in women), the combination of two of the following
four factors are encountered: [7]:
1. High triglyceride levels: ≥150 mg/dl (1.7 mmol/l) or
special treatment for this disorder;
2. Low levels of high-density lipoprotein (HDL) : <40 mg/
dl (1.03 mmol/l) in men, ˂50 mg/dl (1.29 mmol/l) in women or
special treatment for this disorder;
3. High blood pressure: critical systolic blood pressure
≥130 and diastolic blood pressure ≥80 mm Hg or special
treatment for arterial hypertension;
4. Increased plasma glucose: ≥100 mg/dl (5.6 mmol/l) or
type 2 diabetes mellitus.

Blood chemistry

All test blood samples were taken from patients’ ulnar
veins in the treatment room after 12 hours of fasting. 1000 × g
(4C) of plasma was obtained by centrifugation for 10 min and
kept at -30 ° C for biochemical analysis. On the day of blood
collection, the serum was used for analysis after centrifugation.
On the Abbott Architect c 8000 biochemical analyzer (Abbott
Laboratories, USA), a glucose level was determined by using
glucose-hexokinase, which is liquid chromatography.
Triglyceride and HDL were determined by
spectrophotometric method on Abbott Architect c 8000 for
biochemical analysis of a blood lipid profile. The results were
evaluated in mmol/l.

Genotyping

Figure 1 - Graphical representation of the panel of genetic
polymorphisms (n = 128)

Isolation of DNA

Blood was taken from respondents in the laboratory to
determine the occurrence of polymorphisms. Samples taken
from the subjects' peripheral blood that was studied through the
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6
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Results

Statistical analysis

Statistical analysis was performed through the program
R statistics (Compare Groups R packages http://www.jstatsoft.
org/). The average level of indicators of WC, triglyceride,
HDL, blood pressure and glucose were determined using the
nonparametric Mann-Whitney test.
Based on the obtained polymorphisms, the absolute and
relative values of alleles and genotypes and the level of HardyWeinberg (p>0.05) equilibrium were found in respondents with
MS and control group. In the SNP proved for the statistical
validity and obtained after the Hardy-Weinberg, the values
of alleles and genotypes were found in patients with MS and
without MS (p<0.05). The genotype-phenotype association
was conducted through different hereditary models: dominant,
co-dominant, recessive, overdominant, and log-Additive.
Five models of heredity were used to determine the genotypephenotype association. Moreover, the reference (non-hazardous)
allele in the analysis is likely to be a significant allele (which
is often true); however, a minor allele might occur as well.
Therefore, the analysis was conducted on two options (major
and minor alleles). Additionally, the analysis was performed
through a case-control design based on a generalized linear
model (GLM). Since the basis of the genetic model is unknown,
the genotype-phenotype association was performed through
max 3-statistic [8].

Table 1
Rs

The average WC was 99 cm in all respondents, 102 cm
in patients with MS, and 94 cm in the control group (p<0.001).
The mean triglyceride value was 1.6 mmol/l in all subjects,
1.8 mmol/l in patients with MS, and 1.2 mmol/l in the control
group (p<0.001). The average HDL value was 1.2 mmol/l in
all respondents, 1.1 mmol/l in respondents with MS, and 1.4
mmol/l in the control group (p<0.001). Systolic blood pressure
in patients with MS was 125 mm Hg and 121 mm Hg in patients
without MS. Diastolic blood pressure in the MS group was 82
mm Hg, in the control group was 77 mm Hg (p<0.001). The
average fasting glucose level was 5.4 mmol/l in all subjects, 5.7
mmol/l in patients with MS, and 5.1 mmol/l in the control group
(p<0.001).
During genotyping, most of the results for alleles
corresponded to the Hardy-Weinberg equation (p>0.05). The
results that did not complied with the terms of the equation
(p≤0.05) have not been applied for further analysis (rs10923931,
rs4072037, rs2791713, rs7554672, rs11634397, rs2398162,
rs12601991, rs429358, rs4665630, rs7578597, rs13016963,
rs2822693, rs1475591, rs1735151, rs1801282, rs181489,
rs2737029, rs991316, rs6596140, rs4976790, rs7756992,
rs1562430, rs17584499, rs62560775).
Since the statistical significance of differences in alleles
and genotypes is at different levels (Table 1), the genotypephenotype relationship was assessed at the next stage of the
work, taking into account different hereditary patterns.

Comparative assessment of differences in alleles and genotypes in groups with and without MS
chromosome

position

reference

group

rs4072037

1

155162067

C

MS+/MS-

rs4506565

10

114756041

A

MS+/MS-

rs7903146

10

114758349

C

MS+/MS-

rs157582

19

45396219

C

MS+/MS-

rs7578597

2

43732823

T

MS+/MS-

Allele count

allele х2 p

T 346 685 | C 0.56
134 287
A 416 788 | T 0.01
64 184
C 422 798 | T 0.01
58 174
C 404 749 | T 0.01
76 223
C 457 893 | T 0.01
23 79

OR
allele
1.082 [0.844-1.391]
| 0.924 [0.7191.185] (p=0.539)
1.517 [1.106-2.101]
| 0.659 [0.4760.904] (p=0.0076)
1.586 [1.143-2.225]
| 0.631 [0.45-0.875]
(p=0.00476)
1.582 [1.179-2.139]
| 0.632 [0.4680.848] (p=0.0015)
1.757 [1.076-2.972]
| 0.569 [0.337-0.93]
(p=0.0215)

Note: Only the MS association was established, and the five main polymorphisms were demonstrated due to the size of the table
MS+ with metabolic syndrome
MS- without metabolic syndrome

Figure 2 - Graphical representation of p values (p.value) in
phenotype-genotype associations analysis.
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Genotype
count
T/T 121 256 |
C/T 104 173 |
C/C 15 57
A/A 182 321
| A/T 52 146 |
T/T 6 19
C/C 187 330 |
C/T 48 138 |
T/T 5 18
C/C 173 293 |
C/T 58 163 |
T/T 9 30
C/C 221 418
| T/C 15 57 |
T/T 4 11

genotype х2 p

0.02
0.02
0.01
0.01
0.05

A graphical sample of the statistical accuracy of the
obtained results p (p.value) is shown in Figure 2.
Through considering the sex and age of the subjects
and without these indicators and relying on the statistical
analysis of determining the genotype-phenotype association
that was conducted in the ratio of 95% SI and opportunities,
15 polymorphisms with statistical validity in the development
of MS were detected: rs7801190, rs11781551, rs4072037,
rs11646213, rs181489, rs11868035, rs62106670, rs10923931,
rs11787792, rs2791713, rs4072037, rs7578597, rs4506565 (p
<0.05).
At the next stage of this study, polymorphisms with
genotype-phenotype associations on the hereditary model were
analyzed through max 3-statistics. It is the most extensive
statistical analysis of the dominant, recessive, and additive
models [9] (Table 2).
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Table 2

The results of the max 3-statistics analysis to
identify polymorphisms that influence the
development of MS

polymorphism

мax 3-statistic

p

rs157582

3.118

0.004

rs7903146

2.804

rs4506565

2.688

rs7578597
rs4072037
Table 3

R-HSA-913709

0.037

2.323

0.044

Genotype-phenotype association of
polymorphisms that influence the
development of MS
MS+

OR 95CI

p

66.9%

1.56 [1.14-2.14]

0.004

66.9%

1.5 [1.1-2.03]

0.007

66.9%

66.9%

88.3%
11.7%

1.54 [1.16-2.04]

1.59 [1.02-2.46]
1
1.99 [1.1-3.6]

Figure 3 - Location of polymorphisms in chromosomes that
influence the development of MS

0.001

0.029

0.016

Ways leading to the MS development of polymorphisms

Pathways leading to MS
Pathway ID
R-HSA-381771
R-HSA-400508
R-HSA-977068
R-HSA-5205647
R-HSA-6782315
R-HSA-1268020
R-HSA-9663891
R-HSA-2980736
R-HSA-72306
R-HSA-5173105
R-HSA-1632852
R-HSA-3781865
R-HSA-9612973
R-HSA-5668914
R-HSA-449147
R-HSA-2980736
R-HSA-3906995

0.016

2.371

Model
MSinheritance
rs7903146 (log-Additive)
C/C-C/T-T/T
33.1%
rs157582 (log-Additive)
C/C-C/T-T/T
33.1%
rs4506565 (log-Additive)
A/A-A/T-T/T
33.1%
rs7578597 (log-Additive)
C/C-C/T-T/T
33.1%
rs4072037 (Recessive)
T/T-C/T
93.8%
C/C
6.2%
Table 4

0.011

The max 3-statistics analysis revealed five polymorphisms
that affect the development of MS. The results of the identified
polymorphisms on the hereditary model are demonstrated in
Table 3.
Consequently, the study found out that the risk of MS
development is approximately 1.5 times high according to the
additive model of the allele in polymorphisms such as rs7903146
- 1.56 (CI 1.14-2.14; p=0.004), rs157582 - 1.54 (CI 1.16-2.04;
p=0.001), rs4506565 - 1.5 (CI 1.1-2.03; p=0.007), rs7578597
1.59 (CI 1.02-2.46; p=0.016), whereas it increases by 1.99 (CI
1.1-3.6; p=0.016) according to the recessive model of C allele in
the polymorphism rs4072037. Figure 3 shows the chromosome
and position of these five polymorphisms (https://www.snpnexus.org).

description
Synthesis, secretion, and inactivation of
Glucagon-like Peptide-1 (GLP-1)
Incretin synthesis, secretion, and inactivation
Termination of O-glycan biosynthesis
Mitophagy
tRNA modification in the nucleus and cytosol
Mitochondrial protein import
Selective autophagy
Peptide hormone metabolism
tRNA processing
O-linked glycosylation
Macroautophagy
Diseases of glycosylation
Autophagy
Diseases of metabolism
Signaling by Interleukins
Peptide hormone metabolism
Diseases associated with O-glycosylation of
proteins
O-linked glycosylation of mucins

Three images determining the location of polymorphisms
on chromosomes were taken from a popular analytical tool
called the SNP nexus [8]. Polymorphisms rs7903146 and
rs4506565 are located in 10 chromosomes in the gene TCF7-L2,
2 chromosomes in rs7578597 - THADA gene, 19 chromosomes
in rs157582 - TOMM40 gene, and 1 chromosome in rs4072037
- MUC1 gene.
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effect
Metabolism of proteins
Metabolism of proteins
Metabolism of proteins
Autophagy
Metabolism of RNA
Protein localization
Autophagy
Metabolism of proteins
Metabolism of RNA
Metabolism of proteins
Autophagy
Disease
Autophagy
Disease
Immune System
Metabolism of proteins
Disease
Metabolism of proteins

р

polymorphism

0,008
0,008
0,010
0,016
0,023
0,030
0,008
0,039
0,040
0,049
0,052
0,014
0,088
0,042
0.008
0.006

rs7903146
rs4072037
rs157582
rs7578597
rs157582
rs157582
rs4506565
rs7578597
rs4072037
rs157582
rs4072037
rs157582
rs4072037
rs4072037
rs4506565
rs4072037

0,007

0.005

rs7903146

rs4072037

Discussion

Based on the purpose of the study, five main polymorphisms
such as rs7903146, rs157582, rs4506565, rs7578597, rs4072037
that influence the MS development in people of reproductive age
in Nur-Sultan were detected.
The risk of MS developement is about 1.5 times high
according to the additive model of the allele in polymorphisms
such as rs7903146 - 1.56 (CI 1.14-2.14; p=0.004), rs157582
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- 1.54 (CI 1.16-2.04; p=0.001), rs4506565 - 1.5 (CI 1.1-2.03;
p=0.007), rs7578597 1.59 (CI 1.02-2.46; p=0.016), whereas
it increases by 1.99 (CI 1.1-3.6; p=0.016) according to the
recessive model of C allele in the polymorphism rs4072037.
SNP rs4072037 in the MUC1 gene is located at 1q22 and
is synonymous with polymorphism in the second exon of the
gene [10]. Rs4072037 is associated with decreased intracellular
reactive oxygen species levels, inflammation, and epithelial
infection [11]. According to the results of our study, rs4072037
was associated with MS in the Kazakh population.
Based on the literature review results, there is a lack
of information on the MS association with polymorphism
rs157582. The results of several studies established that the
polymorphism rs157582 is associated with cognitive changes
[12]. The TOMM40 protein, which encodes the gene in which
this polymorphism is located, accumulates ribosomal proteins
in the mitochondria by acting as a molecular chaperone and
accelerating the movement of ribosomal proteins after their
translation [13]. Therefore, it leads to cognitive impairment. The
relationship between MS and Alzheimer’s, one of the mental
disorders, has been extensively studied. Inflammation in MS
leads to inflammation of the nervous system, which aggravates
the disease [14].
Phillips and his colleagues found that people with the
polymorphism rs7903146 had a higher risk of MS development
with decreased insulin sensitivity, abdominal obesity, and
hypertension [15]. The effect of this polymorphism on the

formation of MS on the T allele is consistent with a study
conducted in Pakistan [7]. Rs7903146 and rs4506565, located
in the TCF7-L2 gene, were found to be directly due to the
development of diabetes in Qatar [16]. Detection of these
polymorphisms can prevent the development of MS and type
2 diabetes. According to the International Diabetes Federation,
not every second adult is diagnosed with diabetes [17]. Type 2
diabetes is one of the primary diseases associated with MS.
One of the polymorphisms that influence the development
of type 2 diabetes associated with MS is rs7578597. The
association of rs7578597 polymorphism with MS disorders was
found in Mexicans [18].
Thus, the identified five polymorphisms make it possible
to assess the risks of MS and associated diseases.
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Abstract
Introduction: The worldwide spread of coronavirus over the last 20
years has resulted in its becoming a major threat to health. The virus is
thought to be a zoonotic disease spread by means of direct and contact
transmission. The purpose of this study was to investigate the symptoms,
anxiety-depression levels, and quality of life of patients with Covid-19.
Material and methods: This descriptive, cross-sectional research
was conducted in an education and research hospital between August
and November 2020. An information form, the Hospital Anxiety and
Depression Scale, and the Quality of Life Scale were employed as data
collection tools. The study was completed with 103 individuals.
Results: The mean age of the patients enrolled in the study was
37.77±10.92 years, and 67% were women. Higher anxiety levels were
determined in women compared to men (p=0.001) and in married
participants compared to unmarried individuals (p=0.010). Significant
negative correlation was determined between anxiety and the Quality
of Life Scale sub-parameters of general health, physical health,
psychological health, and environment. Positive correlation was found
between Covid-19 severity and anxiety, and negative correlation between
Covid-19 severity and physical health (p<0.001).
Conclusion: Higher anxiety was determined among women
and married patients in this study, and quality of life (in the four subparameters) decreased as anxiety increased. Physical health decreased,
while anxiety increased, with the severity of Covid.
Key words: anxiety, covid, depression, infection, life quality

Introduction

The novel coronavirus SARS-CoV-2, officially
described as Covid-19 by the World Health Organization
(WHO) on 11 February, 2020, is a highly pathogenic
virus affecting humans. Molecular techniques, serology,
and viral culture are employed as serological diagnostic
tools [1].
Although symptoms in diagnosed patients vary
from individual to individual, symptoms ranging from
mild to severe and worsening from day to day include
fever, headache, cough, sore throat, nasal obstruction,
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

nausea, diarrhea, hoarseness, painful eating-drinking,
fatigue, myalgia, and severe respiratory failure [2, 3].
Patients diagnosed with Covid-19 and requiring
hospitalization are known to experience psychological
as well as physical problems. These patients are reported
to experience high levels of anxiety and depression,
with anxiety levels increasing still further and mental
state worsening in patients with chronic disease and
disability [4, 5]. At the same time, studies have reported
that patients who have experienced Covid-19 experience
more depressive symptoms and problems such as sleep
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disorder compared to other patients, while their mental health is
also at risk and they require constant observation [6].
Quality of life, a dynamic characteristic, is an important
parameter in the evaluation of health and is known to be closely
linked to sociological, psychologial, cultural, and economic
factors [7]. Studies have reported that the quality of life and
mental health of the great majority of individuals are adversely
affected by Covid-19, and that this can in turn trigger depression
[8, 9]. It has also been emphasized that this persists even after
discharge [10].
While previous studies have more frequently evaluated
Covid-19-related symptoms in health workers, the general
public, and patients with psychological problems [11-13],
and post-discharge studies have been performed, there has to
date been no investigation in hospitalized patients diagnosed
with Covid-19 [10, 14]. This study was therefore intended to
investigate symptoms, anxiety-depression levels, and quality of
life in diagnosed patients.

Materials and methods

Following receipt of the requisite approvals, data were
collected using a questionnaire to be applied to patients diagnosed
with Covid-19 presenting to and being treated at an education
and training hospital between 15 August-15 November 2020. All
patients giving consent between those dates were included in the
study.
The questionnaire consisted of an information form, the
HADS, and the WHO Quality of Life Scale.
1. Hospital Anxiety and Depression Scale (HADS)
HADS was originally developed by Zigmond and Snaith
in 1983 [15].Its validity and reliability were subsequently
confirmed by Aydemir et al. in 1997 [16]. This four-point
Likert-type scale measures patient anxiety and depression.
HADS contains 14 questions, seven involving anxiety and seven
measuring depression.
2. World Health Organization Quality of Life Scale
The short form of the WHO Quality of Life Scale for Turks
(WHOQOL BREF TR) was used to determine patients’ quality of
life. The WHOQOL BREF TR consists of 27 questions. The form
reveals individuals’ general health and quality of life (GHQL)
and their physical, social, psychological, and environmental
well-being. The short from of the Turkish-language Quality
of Life Scale (WHOQOLBREF-TR) was developed by the
WHO, and Eser et al. (1999) subsequently investigated its
validity and reliability for Turkey [17]. The WHOQOLBREF
contains 26 questions in four domains (physical, psychological,
social relationships, and environmental) selected from the
WHOQOL-100.
The requisite approval for the research was obtained from
the Turkish Ministry of Health. Ethical committee approval was
granted by the Gümüşhane University Scientific Research and
Publication Ethics Committee (2020/7).
The patient’s sociodemographic characteristics were
expressed using descriptive statistics, means, median,
frequencies, and percentage values. Comparisons were
made using the t test, Pearson’s Correlation, and Spearman's
Correlation for all statistical analyses. A two-sided p value of
less than 0.05 was considered statistically significant.

Results

The mean age of the patients in the study was 37.77±10.92
years; 67% were women, 70.9% were married, and 28.2% had at
least one chronic disease. Almost all patients reported complying
with precautions against contagion set out by the Ministry of
Health (Table 1).
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Sociodemographic characteristics of the study
participants

Table 1

Gender
Female
Male
Marital status

Married
Unmarried
Presence of chronic disease
Yes
No
Have you taken protective measures against
the risk of Covid-19 infection?
Yes
No
Have any members of your family been
diagnosed with Covid-19? (Mother-FatherSpouse-Child-Brother-Sister)
Yes
No

n

%

69
34

67.0
33.0

29
74

28.2
71.8

73
30

70.9
29.1

102
1

99.0
1.0

66
37

64.1
35.9

The most frequent symptom was fatigue, observed in
76.7% of patients, followed by back and joint pain in 67.0%. In
addition, 54.5% of patients experienced headache, 51.5% fever,
and 47.6% cough (Table 2).
Table 2

Symptoms observed (more than one answer
was given)

Fever
Cough
Hoarseness
Loss of taste and smell
Lack of appetite
Fatigue
Respiratory distress
Sore throat
Headache
Diarrhea
Conjunctivitis
Skin eruptions or color changes in the fingers
or toes
Back pain
Nasal discharge
Loss of speech and movement
Chest pain

n
53
49
22
49
49
79
18
31
56
24
4
5
69
33
4
19

%
51.5
47.6
21.4
47.6
47.6
76.7
17.5
30.1
54.4
23.3
3.9
4.9
67.0
32.0
3.9
18.4

Statistical analysis revealed significant correlation
between gender and anxiety levels, with anxiety levels being
higher in women than in men (t=3.42, p=0.001). The quality of
life subdomains of physical health, psychological health, and
environment differed significantly in terms of gender. Physical
health was better among women than among men (t=3.37,
p=0.001). Psychological health was also better in women than
in men (t=-2.80, p=0.006). The environment subdimension was
similarly better in women than in men (t=-2.62, p=0.010).
Anxiety was significantly correlated with marital status
(t=2.64, p=0.010). Married participants had higher anxiety
levels than single individuals. Anxiety levels were also higher
among individuals with family members with a history of Covid
compared to those with no infected relative (t=2.73, p=0.007).
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Significant negative correlation was determined between
anxiety and all four Quality of Life Scale domains (general
health, physical health, psychological health, and environment)
(p<0.001). Anxiety levels decreased as general health, physical
health, psychological health, and environment-related quality of
life increased. Significant negative correlation was determined
between depression and the Quality of Life Scale sub-parameters
of general health, physical health, psychological health, and
environment (p<0.001). Depression levels decreased as general
health, physical health, psychological health, and environmentrelated quality of life increased. A significant negative association
was determined between Covid-19 severity and physical health
(p<0,001). Physical health improved as the severity of Covid-19
decreased. A positive association was determined between
severity of Covid-19 and anxiety levels (p<0.001). Anxiety
levels rose in line with Covid-19 severity (Table 3).
Correlations between various parameters
and Quality of Life and Hospital Anxiety and
Depression Scale parameters

Table 3

Depression
General
health
Physical
health
Psychological
health
Social
relations
Environment
Anxiety
Depression

Anxiety

r
p
r
p
-0.630 p<0.001 -0.474 p<0.001

-0.657 p<0.001 -0.648 p<0.001

-0.762 p<0.001 -0.673 p<0.001

-0.500 p<0.001 -0.427 p<0.001

-0.530 p<0.001 -0.446 p<0.001
0.745 p<0.001 1
1
0.745 p<0.001

Discussion

Covid severity
r
p
-0.156 0.115

-0.388 p<0.001

-0.192 .052

-0.110 0.269

-0.188 0.058
0.241 0.014
0.189 0.056

The Covid-19 pandemic has been reported to trigger
anxiety and depression, with quality of life also being adversely
affected [8, 14].
Statistical analysis revealed a significant gender difference
in anxiety levels, being higher in women than in men. One metaanalysis performed to determine the effects of Covid-19 on
mental health reported that the anxiety experienced by women
is greater than that experienced by men [18]. A previous study
from Turkey also determined higher Covid-19-related anxiety
and depression levels in women [19]. Our finding is consistent
with the previous literature and is important in showing that
more anxiety is experienced by women. It can be thought that
estrogen, progesterone and prolactin hormones increase the
stress response in women.
Comparison of Quality of Life Scale subgroups revealed
significant gender differences in physical health, psychological
health, and environment, all three being better in women
than in men. A meta-analysis by Vindegard & Benro (2020)
investigating the effects of Covid-19 on mental health reported
lower psychological health among women [18]. Ma et al. (2020)
investigated depression and quality of life among individuals
with Covid-19 but reported no gender difference in terms of
quality of life [20]. The discrepancies among the findings may
be due to the samples involved.
Anxiety levels were higher among married individuals
in the present study compared to unmarried participants. In a
study from Canada investigating the effect of Covid-19, Nkire
et al. (2020) determined high levels of anxiety and depression in
Journal of Clinical Medicine of Kazakhstan: 2021 Volume 18, Issue 6

single individuals [21]. Özdin & Bayrak Özdin 2020 and Passos
et al. (2020) both found no difference in anxiety in terms of
marital status [19, 22].
In the present study, anxiety and depression levels decreased
as the Quality of Life subscale sub-parameters of general
health, physical health, psychological health, and environment
increased. One meta-analysis (1963 studies and 87 preprints)
considered the psychiatric and neuropsychiatric symptoms of
Covid-19 and reported that patients experienced symptoms
such as intense sleeplessness, stress, anxiety, forgetfulness, and
fatigue, even extending to psychosis in advanced stages, and
that their quality of life was adversely affected [23]. Another
study investigating the effect of Covid-19 on quality of life
described anxiety and depression, fatigue, pain, and sleep and
concentration problems as frequently experienced symptoms,
and emphasized the adverse impacts of these on quality of life
[10]. Another study of healthy individuals examined the general
effects of Covid-19 on mental health and quality of life and
reported that individuals experienced stress and anxiety because
of the pandemic, but that family support enhanced quality of life
[24]. Previous studies have more frequently involved healthy
individuals or the post-discharge period, and no previous studies
have investigated the hospitalization period. Consistent with the
previous literature, anxiety and depression levels in the present
study decreased as Covid-19-related quality of life increased.
Physical health improved in the present study as the
severity of Covid-19 decreased. Precious studies have reported
symptoms ranging from mild to severe in individuals with
Covid-19, describing symptoms starting with cough, fatigue,
and joint pain worsening from day to day, together with severe
levels of respiratory and movement difficulty [25, 26]. The
negative effect on physical and mental health in particular
among individuals exposed to these symptoms has also been
emphasized [27, 28].
Anxiety levels increased in line with the severity of
Covid-19 in this study. Similarly, Mazza et al. (2020) also
reported that anxiety and depression levels as the severity of
the disease worsened among individuals with Covid-19 [29].
Another study from Ireland also reported that anxiety levels
increased with disease severity [30]. These findings are consist
with those of the present study.
Since the present study was performed in a single center,
at a specific time, and during the first wave of Covid-19, the
research results cannot be generalized.

Conclusion

The findings of this study show high levels of anxiety
among women and married patients, but that anxiety decreased
as quality of life (general health, physical health, psychological
health, and environment) increased. Physical health decreased
as the severity of Covid-19 worsened, while anxiety increased.
We recommend that the potential effects of the severity of the
disease and quality of life should not be overlooked when caring
for patients with Covid-19, and that programs aimed at reducing
anxiety should be developed and implemented.
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