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Nowadays chronic obstructive pulmonary disease (COPD)
remains one of the most pressing medical and social issues
due to high level of incidence, disablement and lethality
resulting from the disease itself as well as from concomitant to
COPD pathologies [1, 2, 12].

Alongside lungs damage, COPD leads to considerable
extrapulmonary systemic impacts and concomitant diseases.
The pathology develops primarily among the middle-age and
senior patients with prolonged smoking history. As a rule, by
this time the patients have already had other illnesses where
age and smoking are a development risk factor [12, 19].
COPD patients with advancing breathing disorders and
gradual development of hypoxia lead a less active lifestyle
compared to healthy individuals, which, in turn, leads to
muscle fitness reduction [7, 9], causes their atrophy and fail-
ure of the normal functioning of the entire bone and muscle
system [15, 16, 20].

Besides, chronic inflammatory process contributes to the
increase of the level of cytokines that are a part of bone
resorption [9, 22, 23]. Most cytokines are not only endoge-
nous regulators of immunity reactions but are also key to
inflammation reaction inducing and acute phase response
generating factors of the body; they can have immunity
pathology influence on the cells and tissues of the entire body.
First of all they regulate development of local defense mecha-
nisms in tissues involving different types of blood cells and
endothelium. Inflammation develops in response to damage
and pathogens penetrating the tissues with pro-inflammatory

cytokines that include: I1L-1, TNF-a, IL-6, IL-8, chemo-
kines playing a leading role in COPD pathogenesis [10]. The
cytokines generated during a systemic inflammatory process
also damage bone tissues which leads to gradual resorption of
all the body bones and, thus, to fracture [17].

The tumor necrosis factor (TNF), that induces prolifera-
tion and maturity of osteoclasts, has the greatest influence on
bone resorption. IL-1 and IL-6 are also among powerful
osteoclastogenesis mediators. Along with other cytokines,
these ensure a link between the inflammatory process in the
bronchopulmonary system and the bone remodeling.
Imbalance in these processes leads to bone tissue mineral
density loss [5, 10].

Thus special medical attention should be given to cases that
combine bronchial obstructive diseases and bone tissues min-
eral metabolism disorders. Many researches support that
COPD patients receiving large doses of inhaled gluco-corti-
costeroids (IGCS) or any dose of oral gluco-corticosteroids
(GCS) have decreased physical activity and physical exertion
tolerance, belong to osteoporosis and bone fracture risk group
[1,22,23].

Therefore, the main factors leading to bone tissue mineral
metabolism disorder in COPD patients should be viewed as
the following:

- Chronic inflammatory process, increased level of inflam-
matory cytokines;

- Hypoxia arising from bronchial obstruction progression,
lung hyperinflation and hypoventilation, lowering per-minute
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breathing volume, blood circulation deficiency, CO, and lac-
tic acid accumulation in blood and development of chronic
respiratory acidosis;

- Decrease of physical activity and physical excertion toler-
ance;

- Administration of inhaled and systemic GCS.

As reported by some of the authors, 90 % of patients with
severe COPD have hyper-resorption of bone tissue that has to
do with vitamin D deficiency and low physical activity. It has
been proved that a 6- to 8-week immobilization of a patient
leads to a 10 % loss in bone density and nearly doubles the risk
of fracture [10, 21].

The age of the patient should be considered as an important
factor. COPD is known to develop after 40 [3, 8, 23, 29],
therefore secondary to COPD osteoporosis develops on the
background of involutional osteoporosis that may be of two
types: postmenopausal or senile. The postmenopausal osteo-
porosis develops due to estrogen deficiency in women [3, 4,
9], while the senile occurs both in men and women of senior
age. Aging processes are the cause of the senile osteoporosis
[3,9, 14, 24].

Eating habits and lifestyle are a great factor to osteoporosis
prevention and treatment [6, 13]. Research findings on influ-
ence of eating habits and physical activity on the state of bone
tissue in women between 40 and 60 years of age were pre-
sented at the World Congress of Osteoporosis, Osteoarthritis
and Muscular-Skeletal System Diseases (WCO-IOF-
ESCEO-2014). A clear connection has been established
between a low intake level of dairy products, fowl and meat
and the high risk level of osteoporosis. It was determined that
high level of physical activity, daily exposure to direct sun-
light, healthy eating habits and foods rich in vitamins and
minerals — all reduce the risk of bone tissue loss. Physical
activity has positive impact on supporting-motor apparatus
pathology development risk reduction and the pain syndrome
connected with it. It was noted that early menopause increas-
es the risk of osteoporosis [6].

The following are generally considered to be main second-
ary osteoporosis development risk factors: senior age, reduc-
tion of bone tissue mineral density (BTMD), low body mass
index (BMI), bone fractures in medical history prior to age
50, smoking, family anamnesis, GCS intake exceeding 5 mg
of prednisolone per day for over 3 months, alcohol abuse,
systemic diseases [6, 11, 18].

Also osteoporosis development risk factors include hard
physical labor and low calcium intake with food [6].

Thus, any systemic disease, including COPD, accelerates
bone resorption processes considerably, especially among
senior citizens and in postmenopausal women [6, 14, 15, 22].
At the same time osteoporosis development is greatly impact-
ed by a patient’s diet, smoking habits and physical activity [6].

Therefore the study of influence of these factors on bone
tissues mineral metabolism disorders in COPD patients is
currently important.

The Goal of the Study — to research features of eating hab-
its, smoking and physical activity in COPD patients with
mineral metabolism disorders.

The work was carried out at the expense of the funds of the
State Budget of Ukraine.
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Research Materials and Techniques

Group I consisted of 63 COPD patients who were exam-
ined: 41 men and 22 women, between the age of 40 and 80,
average age — (63,8 £ 1,1) years. Forced expiratory volume
over the first second (FEV,) in this group before test with
bronchial spasmolytic was (46,2 £ 2,0) %; FEV, /forced vital
lung capacity (FVC) — (50,6 + 1,6). FEV, after test with
bronchial spasmolytic was (48,8 + 2,1) %; FEV,/FVC — (51,6
+ 1,6).

Patients selection was conducted according to severity of
disease as per order of Ministry of Healthcare of Ukraine
dated June 27, 2013 No 555 “Unified Clinical Protocol of
Primary, Secondary (Specialized), Tertiary (Highly
Specialized) Medical Assistance and Medical Rehabilitation,
‘Chronic Obstructive Pulmonary Disease’” [§].

Control Group (Group II) consisted of 30 individuals: 18
men and 12 women, between the age of 40 and 80, average age
— (59,6 = 1,3) years. FEV, (111,0 + 3,3) %; FEV,/FVC —
(78,0 £ 0,6), with no COPD or any other chronic physical
pathology in their medical history, who volunteered to par-
ticipate in the study. Patients of the main and the control
groups were similar in their gender, age, height, weight and
BMI (Table 1, 2).

All the patients went through a questionnaire, clinical func-
tional test methods, quantitative computer densitometry (3D
QCT) [11].

Questionnaire for COPD patients was specifically devel-
oped at the State Enterprise National Institute of Phthisiology
and Pulmonology Named after E H. Yanovskii NAMS of
Ukraine. It consisted of two parts. Part 1: “General Data”
where passport data, place of work and any professional haz-
ards were indicated. Also the questionnaire provided the date
when a patient’s informed consent to participate in the study
was signed.

Part two was the actual questionnaire containing questions
on when COPD was diagnosed, frequency of acute condi-
tions, disease development control, whether the patient
turned to emergency medical care on account of COPD,
whether the patient was ever hospitalized due to COPD exac-
erbation, what was the basic therapy and whether it was effec-
tive, whether the patient complied with the doctor’s recom-
mendations, etc. The questionnaire included a number of
questions that touched upon eating habits, smoking status and
physical activeness of the patients.

To assess severity of their disease, COPD patients were
asked to fill in the Modified Medical Research Council
Dyspnea Scale (mMRCDS) and COPD Assessment Test
(CAT).

The mMRCDS scale show only one symptom — dyspnea; it
correlates well with other health status measurement tools
and predicts future morbidity risk. The CAT test gives a better
understanding of the influence of the disease on everyday
activities of a patient and his well-being. It includes 8 points
to measure any worsening of health status in COPD. The
general score can be anywhere from 0 to 40 [8, 19, 25].

The patients’ clinical groups were determined based on
assessment of clinical COPD symptoms manifestations,
functional performance and risk of possible complications
[8, 19].
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Table 1
Group | and Il Patients’ Gender Breakdown
Group | (n = 63) Group Il (n = 30)
Men Women Men Women
Absolute % Absolute % Absolute Y% Absolute %
41 65,1 + 6,0 22 34,9 + 6,0 18 60,0 + 8,9 12 40,0 + 8,9

Note. No statistically significant differences noted between the two groups.

Table 2
Group | and Il Patients Gender, Height and Weight Breakdown
Groups of Patients COPD Patients Practically Healthy Individuals
Group | (n = 63) Group Il (n = 30)

Average age (years) 63,8 + 1,1 59,6 + 1,3

Average height (cm) 169,3 1,2 170,6 £ 1,2

Average Weight (kg) 74,4 £ 21 79,5+ 2,6

BMI 25,90 + 0,62 27,37 £ 0,90

Note. No statistically significant differences noted between the two groups.

Lung ventilation function test was conducted in all patients
according to the spirogram data by analyzing the “flow-vol-
ume” curve of the forced expiration and general plethysmogra-
phy of the body on the «Master Screen PFT» device by
«Cardinal Health» (Germany). The following criteria were
evaluated before and after bronchial spasmolytic: FEV, FEV,/
FVC ratio. The test was conducted in the morning, after a 12-
to 14-hour break in taking medication. To detect a bronchial
obstruction and estimate its reversibility, a respiratory function
test was conducted before and 15-30 minutes after 2 inhalations
of 200 mkg of short-acting 3,-agonist (salbutamol).

Osteoporosis was diagnosed on a multi-slice computer
tomograph Aquilion TSX-101A «Tochiba» (Japan) with the
help of licensed software program «QST Pro» based on assess-
ment of mineral density of lumbar vertebrae (L1-L3) [11].

Data aggregation and its mathematical processing were
conducted with the help of licensed software products includ-
ed in Microsoft Office Professional 2007 package, license
Russian Academic OPEN No Level Ne 17016297. Statistical
processing was done with the use of mathematical and statisti-
cal capabilities of MS Excel. Descriptive statistics methods
were used at that; parametric (Student’s t-test) and non-
parametric (Wilcoxon signed-rank test) criteria; correlative
analysis was conducted with the use of Pearson’s parametric
criteria (r) and Spearman’s non-parametric criteria (p).

Results and their Discussion

During examination of the 63 COPD patients these were
divided into groups depending on manifestation of their
clinical symptoms, functional performance and risk of possi-
ble complications [8, 19]. It should be noted that the patients
participating in the study had all been observed by the clinics
of the institute, all of them had moderate or severe clinical
picture, thus during questioning and clinical and functional
testing no patients were found fit for the clinical group A.

Among the examined 22 (34,9 %) of the patients were
assigned to the clinical group B, 12 (19,1 %) — the to the
clinical group C, 29 patients (46,0 %) — to the clinical group
D. Such clinical group breakdown of the examined patients
speaks of the fact that most of the COPD patients referred
from other medical institutions to the institute’s clinics for
diagnosis clarification, aggravation treatment and basic ther-
apy correction were patients of the clinical group D.

COPD behavior features in the patients studied is provided
in Table 3.

Average number of days of disability for the past year
amounts to (24,4 + 1,4) days. FEV, at the time of the study —
(46,2 = 2,0) % of the norm, FEV,/FVC — (50,6 £ 1,6),
reversibility of FEV, when tested with a bronchial spasmo-
Iytic — (8,1 £ 2,3) %.

Clinical-functional values in COPD clinical groups are
provided in table 4.

As the collected data shows, the examined patients in clinical
groups B, C, and D had no statistical distinctions in age when
COPD was diagnosed, in average duration of COPD, clinical
symptoms under mMRCDS scale and functional performance.
The clinical groups C and D patients, however, had statistically
greater number of exacerbations over the recent 12 months as
compared to clinical group B patients; and clinical group D
patients had more outstanding clinical symptoms according to
COPD test as compared to clinical group C patients — (23,7 +
0,9) pints and (9,4 + 0,3) points, p < 0,01 respectfully.

As part of their anti-inflammation therapy 52 (82,5 * 4,8)
% of COPD patients were taking corticosteroids. 49 (77,8 +
5,2) % of patients (Table 5) were taking inhaled gluco-corti-
costeroids as part of their basic therapy. These patients were
receiving combined basic therapy that included Seretide
Diskus, measured powder for inhalations, manufactured
by “Glaxo Operations UK Limited”, Great Britain (each
dose containing 250 mkg of fluticasone propionate and
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Table 3
COPD behavior features in the patients studied (M = m)
Quantity and % of Patients
Indicator (n=63)
Absolute %
Frequency of exacerbations (times per year):
1-2 52 82,5+4,38
3-4 11 175+4,8
Severity of exacerbation:
Mild 15 23,8+5,4
Moderate 54 85,7 £ 4,4
Sever 12 19,0 £ 4,9
Frequency of hospitalizations (times per year):
1-2 23 36,5 + 6,1
>2 2 3222
Duration of exacerbations (days):
Up to 14 15 23,8+5,4
14 - 21 48 76,2 +54
> 21 18 28,6 + 5,7
Table 4
Clinical-functional values in COPD clinical groups (M = m)
Indicator All patients Clinical Group B Clinical Group C Clinical Group D
(n=63) (n=22) (n=12) (n=29)
Average age when COPD 52,4 +1,5 53,3+ 2,6 50,3 £2,2 54,6 +1,9
was diagnosed, years
Average duration of COPD, 11,2+1,3 8,0 2,2 14,0 + 2,7 11,1+£0,9
years
mMRCDS, 2,3+0,1 2,1+0,1 1,9+0,2 2,5+0,1
points
COPD test, 19,3+ 0,8 18,5+ 1,1 9,4 +0,3* 23,7 + 0,9**
points
FEV,, % before 46,2+ 2,0 50,0 + 4,0 47,3+2,5 43,0 £ 3,0
the test with
bronchial spasmolytic
FEV,, % after 48,8 + 2,1 52,8 + 4,1 52,6 + 3,6 442 +29
the test with
bronchial spasmolytic
FEV,/FVC before 50,6 + 1,6 54,2 + 3,0 50,2 +2,9 48,0 + 2,4
the test with
bronchial spasmolytic
FEV,/FVC after 51,6 +1,6 54,0 + 2,6 53,6 + 3,6 489 + 2,5
the test with
bronchial spasmolytic
Number of exacerbations 1,8 £ 0,1 1,0+ 0,0 2,5+0,3" 2,2+ 01"
over the last 12 months:

Notes:

1. * — the difference compared to the clinical group B is statistically significant (p < 0,01).
2. # — the difference compared to the clinical group C is statistically significant (p < 0,01).
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50 mkg of salmeterol) — 1-2 inhalations twice a day; Spiriva
powder capsules manufactured by “Boehringer Ingelheim
Pharma GmbH & Co. KG”, Germany (active ingredient —
tiotropium 18 mkg per each inhalation, complete with Handy
Hailer device), 1 capsule a day. For emergency medical assis-
tance the patients received short-acting [,-agonist —
Salbutamol, metered dose aerosol for inhalation manufac-
tured by “GlaxoSmithKline Pharmaceuticals S.A.”, Poland
(each dose contains 0,1 mg of salbutamol) - on demand.
Systemic corticosteroids were administered to 45 (71,4 *
5,7) % of patients. 3 of them were taking prednisolone. At the
same time 1 patient was taking doses of 5 mg per day of pred-
nisolone as part of her basic medication therapy, and 2 patients

were taking courses of prednisolone — 20 mg over the course
of 20 days (250 mg per each course). 42 (66,7 = 5,9) % of
patients were taking courses of dexamethasone (60 mg per
course) as intravenous injections. Average number of courses
over 12 months — (1,4 + 0,1), an average course duration —
(10,4 £ 0,5) days.

Only 1 patient who was taking 5 mg of prednisolone per day
over the course of 5 years (1.825 mg per year) as part of her
basic therapy reported systemic side effects. There was osteo-
porosis diagnosed through densitometry, foot fracture in
2004, and hip arthroplasty in 2008 in her health history.

Table 6 provides concurrent conditions of group I and
II patients.

Table 5
Anti-inflammatory therapy administered to COPD patients (M = m)
Indicator Quantity % ?r: :ast:i;nts
Take corticosteroids 52 82,5+4,8
Do not take corticosteroids 11 17,5+4,8
Take systemic corticosteroids 45 71,4 + 57
Regularly take prednisolone 1 1,6+1,6
Take courses of prednisolone 2 32+22
Take courses of dexamethasone 42 66,7 +5,9
Take inhaled corticosteroids 49 778 £52
Have side effects:
local - -
systemic 1 1,6+1,6
Table 6
Concurrent conditions of group | and Il patients (M = m)
Concurrent conditions Group | (n = 63) Group Il (n = 30)
Absolute % Absolute %

Osteoporosis 3 48 +27 - -
Confirmed by densitometry 8 B - -
By other methods - - - -
Fractures 14 222 +52 11 36,7 + 8,8
Osteoporosis-related fractures ’ ’ ’ ’
Traumatic fractures 14 222 +52 11 36,7 +£ 8,8
Dental diseases 22 34,9+6,0 21 70,0 + 8,4*
(periodontitis)
Cardiovascular diseases 41 65,1 + 6,0 0 0,0 + 12,2¢
Endocrine diseases 12 19,0+ 49 0 0,0+12,2
Other diseases 15 238+54 0 0,0 £12,2
Menopause in women 22 100 9 75,0125
Note. # — the difference between groups | and Il is statistically significant (p < 0,01).
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The collected data shows that patients with no somatic
pathology were not examined for osteoporosis, and out of the
63 COPD patients only 3 (4,8 £ 2,7) % received a densitom-
etry and were diagnosed with osteoporosis. Patients of the 11
Group had the highest incidence of traumatic fractures — 11
(36,7 £+ 8,8) %, COPD patience had it more rarely — 14 (22,2
+ 5,2) % which, in our opinion, was conditioned by less
physical activity of the group I patients, however this differ-
ence was not statistically significant.

Most frequently diagnosed concurrent somatic diseases in
COPD patients were cardio-vascular pathologies — 41 (65,1 £
6,0) % of patients.

Most often these were individuals without somatic patholo-
gies who received treatment of dental diseases (primarily
generalized periodontitis) — 21 (70,0 = 8,4) % rather than
COPD patients — 22 (34,9 + 6,0) %, p < 0,01. The control
group patients turned for periodontal treatment and orthope-
dic dental assistance more promptly. The COPD patients paid
greater attention to their main disease turning for dental assis-
tance only in case of evident periodontitis, pain syndrome and
considerable tooth loss when chewing effectiveness dropped
and there was a need for a denture.

All 22 women of group I and 9 (75,0 + 12,5) % from group
11 were post menopausal. The beginning of the menopause in
women of both groups was noted at approximately the same
age — in Group I at (49,2 £ 1,0) years and in group II at (50,9
+ 0,9) years. Average menopause duration in group I women
was (13,6 £ 1,8) years, and in the control group — (8,7 £ 2,6)
years, p > 0,05.

Eating habits contributing to development of osteoporosis,
smoking and physical activity of groups I and II patients are
provided in table 7.

Regular physical activity, morning exercise routine, and
walking were marked by patients of groups I and II with equal
frequency. However, 23 (36,5 = 6,1) % of group I patients
considered their lifestyle as inactive, but only 2 (6,7 £ 4,6) %
patients of group II did so, p < 0,001.

27 (90,0 £ 5,5) % out of 30 individuals with no somatic
pathology in their health history had moderately active life-
style as compared to COPD patients — 40 (63,5 £ 6,1) %, p <
0,01. Inasmuch no COPD patients specified tendency to
highly active lifestyle.

Group II individuals — 7 (23,3 = 7,7 %) — more often than
COPD patients — 1 (1,6 = 1,6) %, p < 0,01 — participated in
active recreation that included bicycling.

The 6-minute walking test indicated a considerable drop in
physical activity and tolerance to physical exercise in COPD
patients. Thus, an average distance in meters that COPD
patients covered walking for 6 minutes amounted to (297,7 +
11,7) m, while the control group patients walked a distance of
(630,7 £ 14,9) m, p < 0,001 over the same period of time.

It was noted that control group patients were exposed to
sunlight more often — 26 (86,7 £ 6,2) % — than group I
patients — 40 (63,5 £ 6,1) %, p < 0,01. Only 4 (13,3%+6,2) %
group II patients avoided exposure to sunlight, which was of
statistically significant different from the same value in COPD
patients — 23 (36,5 £ 6,1) %, p < 0,01.

The questionnaire survey showed that eating habits of
group I and II patients were not different. It was estab-
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lished that only 6 (9,5 + 3,7) % group I patients and 1 (3,3
+ 3,3) % group II patient were limiting intake of calcium-
rich foods. However statistically significant larger number
of COPD patients — 10 (15,9 *+ 4,6) % — took calcium
supplements following their treating physician’s advice as
compared to control group individuals — 1 (3,3 + 3,3) %,
p <0,05.

Smoking health history analysis revealed that 14 (22,2 *
5,2) COPD patients and 4 (13,3 £ 6,2) of control group
patients smoke currently. A statistically greater number of
control group patients — 24 (80,0 = 7,3) % do not smoke now,
but used to do so in the past, as compared to — 31 (49,2 + 6,3)
%, p < 0,01 of the main group.

Table 8 provides smoking status of group I and II patients.

The collected data indicates that COPD patients had a
statistically greater smoking history, used to smoke or smoke
a greater number of cigarettes per day. The average pack/year
index in group I was (21,6 % 3,3), and in group II — (7,1 £
2,7), p <0,01.

Z- and T-criteria were determined during examination of
COPD npatients and practically healthy individuals of the
same age and gender by means of quantitative computer den-
sitometry. The T-criterion determined any presence of osteo-
penia or osteoporosis. It should be noted here that the term
osteopenia was used to indicate the pre-clinical stage of
osteoporosis. The T-criterion value was interpreted as follows:
from 3,0 to -1,0 — normal; from -1,0 to -2,5 — osteopenia;
from -2,5 to -5,0 — osteoporosis.

The results of the tests conducted show that almost all of
the COPD patients indicated systemic pathological bone tis-
sue changes. Osteopenia was detected in 18 (28,6 £ 5,7) %
out of 63 patients, and osteoporosis in 44 (63,8 + 5,8) %,
which exceeded the frequency of osteoporosis diagnosing in
the control group by 6 times. Only 1 patient showed no patho-
logic changes of bone tissue (Table 9).

The control group had significantly more individuals - 13
(43,3 +9,0) % - without skeletal system pathologies as com-
pared to group I — 1 (1,6 £ 1,6) %, p < 0,01 and significantly
fewer individuals — 3 (10,0 & 5,5) % - with osteoporosis than
in group I — 44 (63,8 £5,8) %, p < 0,01.

Osteoporosis was diagnosed only in 3 women of the control
group who were in post menopause period for 5 years or more.
It should be noted that 14 (46,7 + 9,1) % of individuals of
group II had manifestations of osteopenia that were primarily
preconditioned by senior age of the patients and the presence
of involutional processes, which corresponded to the general
statistical research data among the population as indicated in
the literature [19, 24].

The main and the control groups were significantly differ-
ent in their Z- and T-criteria. Thus, Z-criterion in group I
was (-1,03 = 0,13), and in group II it was — (0,59 * 0,23), p
< 0,001. T-criterion in group I was (-3,19 = 0,14), and in
group II it was — (-1,29 £ 0,17), p < 0,001.

Correlative analysis revealed weak negative ratio between
T-criterion and COPD duration (p = — 0,255, p < 0,05),
which speaks of increased risk of osteoporosis in long-term
COPD. Notice that in the research conducted the duration of
COPD was calculated from the time of diagnosis. In clinical
group B COPD duration was (8,0 £ 2,2) years, in group C
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Eating habits, smoking and physical activity of groups | and Il patients (M = m) Table 7
Group | Group I
Indicator (n=63) (n=30)
Absolute % Absolute %
Currently a smoker 14 222 +52 4 13,3+ 6,2
Currently a non-smoker (but used to be a smoker) 31 49,2+6,3 24 80,0 +7,3"
Limited calcium-rich products intake 6 95+37 1 3,3+3,3
Not limited calcium-rich products intake 57 90,5 + 3,7 29 97,7 £ 3,3
Took calcium supplements 10 15,9 + 4,6 1 3.3+3,3"
Coffee drinkers 44 69,8 + 5,8 16 53,3 £ 9,1
Cups of coffee per day 1,6 £0,2 1,5+0,3 -
Drink (or used to drink) alcohol 30 47,6 £ 6,3 19 63,3 + 8,8
Inactive lifestyle 23 36,5 + 6,1% 2 6,7 + 4,6%
Moderately active lifestyle 40 63,5 + 6,1 27 90,0 + 5,5*
Highly active lifestyle - - 1 3,3+3,3
Types of activity
Morning exercise routine 16 254 +£55 13 43,3 +9,0
Gym 0 0 5 16,7 + 6,8
Swimming pool 0 16,7 + 6,8
Walking 53 84,1 4,6 23 76,7 7,7
Bicycling 1 1,6+1,6 7 23,3+7,7*
Regular physical activity 19 30,2 +5,8 11 36,7 + 8,8
Irregular physical activity 44 69,8 + 5,8 19 63,3 + 8,8
Exposed to sunlight 40 63,5 + 6,1 26 86,7 + 6,2*
Considerable exposure to sunlight 14 222 %52 9 30,0+ 8,4
Moderate exposure to sunlight 26 41,3 +6,2 17 56,7 + 9,0
Avoid sunlight 23 36,5 + 6,1 4 13,3 + 6,2*
Muscle weakness 42 66,7 + 5,9 7 30,0 + 8,4%
Leg pains 48 762 +54 7 23,3 +7,7%
Joint pains 43 68,3 + 5,9 9 30,0 + 8,4%
Orthopedic diagnosis 18 28,6 +5,7 2 6,7 + 4,6*
Notes:
1. * — the difference between groups | and Il is statistically significant (p < 0,05).
2. # — the difference between groups | and Il is statistically significant (p < 0,01).
3. & — the difference between groups | and Il is statistically significant (p < 0,001).
Table 8
Smoking status of group | and Il patients (M £ m)

Indicator 8r¢:u6p;3; ?;ZUEO;I
Smokes (or used to), years 1756 +2,3 74 +272"
Used to smoke (number of cigarettes per day) 46+1,2 1,4 +0,8*
Smokes (number of cigarettes per day) 88+1,3 4,7 +1,9*
Pack/year 21,6 £ 3,3 71 2,7

Notes:
1. * — the difference between groups | and Il is statistically significant (p < 0,05).
2. # — the difference between groups | and Il is statistically significant (p < 0,01).
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Frequency of identification of mineral metabolism disorders in group | and Il patients rable s
Mineral metabolism disorder Group | (n = 63) Group Il (n = 30)
Absolute % Absolute %
No mineral metabolism disorders 1 1,6+1,6 13 43,3 +9,0%
Osteopenia 18 28,6 £ 5,7* 14 46,7 £ 9,1
Osteoporosis 44 63,8 + 5,8** 3 10,0 + 5,5*#&

Notes:

3. & — the difference between the groups is statistically significant (p < 0,01).

1. * — the difference compared to the “no mineral metabolism disorders” patients within the groups is statistically significant (p < 0,01).
2. # — the difference between osteopenia and osteoporosis within the groups is statistically significant (p < 0,01).

it was (14,0 £ 2,7) years, and in group D — (11,1 £ 0,9) years
(Table 4).

It should also be noted that many patients had their first
symptoms many years prior to diagnosing, and many patients
received treatment for other diseases before their final diagno-
sis of COPD was established. Therefore it is unlikely to estab-
lish the real COPD duration in this contingency of patients.

A weak direct correlational tie was established between the
Z-criterion and FEV, (p = 0,260, p < 0,05), a week negative
ratio between Z-, T-criteria and the duration of smoking (p =
— 0,200, p < 0,05). However no correlational ties were found
between the osteoporosis criteria and the eating habits of the
patients.

Thus, the received research data shows that timely diagnos-
ing and treatment of COPD and control of smoking should be
considered basic measures of secondary systemic osteoporosis
development prevention in this patient contingency.

Conclusion

It was established that the patients studied have mineral
metabolism disorders associated both with COPD and with
age-related body changes, which was demonstrated by the
results of control studies of a respectful age category (from 40
to 80 years).

COPD patients get osteoporosis 6 times more often than
individuals of the same age and gender without somatic
pathology, which allows for consideration of COPD as a
notable risk factor of secondary systemic osteoporosis devel-
opment.

Questionnaire survey analysis did not indicate any statisti-
cal difference between eating habits of COPD patients and
that of individuals with no somatic pathology.

The factors inducing mineral metabolism disorders in
COPD patients are long smoking history, high pack/year
index (21,6 * 3,3) which exceeds this indicator in other peo-
ple with no somatic pathology — (7,1 + 2,7), p < 0,01 — asso-
ciated dental and cardio-vascular diseases, inactive lifestyle,
insufficient exposure to sunlight, administration of inhaled
and systemic gluco-corticosteroids.

By means of correlational analysis it was proved that the risk
of osteoporosis in COPD patients rises over the time of dura-
tion of the main disease, the time of smoking and with
advancement of bronchial obstruction. Thus, timely diagnos-
ing and treatment of COPD and control of smoking should be
considered basic measures of secondary systemic osteoporosis
development prevention.
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OCOBEHHOCTU NULLEEBbIX NPUBbBIYEK,
TABAKOKYPEHUA N ®USNYECKOWN AKTUBHOCTHU
Y BOJIbHbIX XPOHNYECKNM OBCTPYKTUBHbIM
3ABOJIEBAHMEM JIEFKUX

C HAPYLWWEHNAMU MMHEPANIbHOIO OBMEHA

H. U. I'ymeniox, JI. A. dwuna, H. I1. Masyp,
B. U. Henamvesa, I. C. Xapuenko-Cesprokosa, B. B. Kyy

Pesiome

CucmemHbie 3a601e6aHUs, 8 MOM HUCAE XPOHUYECKOe 00CMPYKMU8-
Hoe 3abonesanue neekux (XO3J1), 3HauumenvbHo 8AUAIOM HA NPOUECCH
HapyuleHus MUHepanbHoeo 00MeHa, 0COGEHHO Y AUl NONCUA020 803paC-
ma u 'y aceHuun 6 hepuood nocmmenonaysol. Ilpu smom oepomnoe gaus-
Hue Ha pazeumue OCMEONOPO3a OKA3bIGAM: RUmMaxue 004bH020,
mabakokyperue u noodepircanue Guu4ecKoi aKmugHOCMU.

Lexs vicciaenoBaHust — uccae008ames 0COOCHHOCMU NUWEGbIX NPU-
gbluek, MabaKkoKypeHus u @usu4eckoi akmugHocmu y 6oavhbix XO3J1
¢ HapyuweHusMU MUHePaabHO20 00MeHa KOCMHOU MKAHU.

Ob6sexm uccaedosanus: 63 6oavhvix XO3J cocmasunru I epynny,
u3 HuUxX — 41 myxcuuna u 22 xcenujunol 6 gozpacme om 40 do 80 aem,
cpednuii 6ozpacm — (63,8 £ 1,1) 20da. OPB , do npobui ¢ Gporxosumu-
Kom cocmagun (46,2 £ 2,0) %; OPB /DXEJ — (50,6 + 1,6). ODB,
nocae npobot ¢ 6ponxosumuxom — (48,8 = 2,1) %; OPB,/PXEI —
(51,6 £ 1,6). Konmpoavuyio epynny (Il epynny) cocmasuru 30 ueno-
ek, uz Hux 18 myxcuun u 12 scenwun 6 goszpacme om 40 do 80 nem,
cpednuii 6ospacm — (59,6 * 1,3) e0da. OPB, — (111,0 £ 3,3) %;
ODB /DXKEI — (78,0 + 0,6), komopeie 6 anamnese ne umeau X031
unau Opyeol XpOHUHECKOl COMAMUYECKol namoaoeuu u 006po6oabHO
coeaacunuce npuHams yuacmue ¢ uccaedosanuu. llayuenmsl 0cHOHOI
U KOHMPOABLHOU 2PYRRN He OMAUHANUCH NO NONY, 803DACMY, POCHLY, MACCe
meaa u UMT.

MeToapl MCCleA0BAHUS: AHKeMUPOBAHUE, KAUHUKO-(PYHKUUOHANb-
Hble Memoobl UCCAe008AHUS, KOAUYECMBEHHAS KOMNbIOMEPHAs OeHCU-
momempus (3D QCT), cmamucmuueckue.

Pe3ynbratel. B pezyssmame npogedennoeo uccaedosanus ycmanos-
AeHo, ymo 'y 00caedyembix 00NbHbIX HAPYUIeHUS MUHEPANbHO20 00MeHa
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cea3anbl Kak ¢ 3a6oneeanuem XO3JI, mak u ¢ 603pacmuvimu U3MeHeHu -
AMU 0pP2aHU3Ma, 4mo NPoOeMOHCMPUPOBANU Pe3YAbMAmbl KOHMPOLb-
HbIX uccaedosanull y auy 6e3 coMamuueckoi namoao2uu coomeen-
cmeyroweti go3pacmuoil kamezopuu (om 40 do 80 rem).

Iloumu y eécex 6oavnvix XO3JI Obiau aviaeaenvl cucmemnvie NAMOA0-
2uyeckue usmenenus kocmuoii mxanu. Y 18 (28,6 = 5,7) % 6oavrbix
u3 63 obina evisignena ocmeonenus, y 44 (63,8 + 5,8) % — ocmeonopos.
Ocmeonopo3s y 6oavubix XO3J1 visieasniu 6 6 pas uaue, yem y auy, moeo
Jice gospacma u noaa 6e3 comamu4eckoi namoaoul, 4mo no3goasem
cuumamo Haauvue XO3JI eecombim pakmopom pucka pazeumus mo-
DPUHHO2O CUCMEMHO20 OCIMeonopo3a.

AHaauz ankemHvIX OGHHBIX He 0OHAPYHCUA CMAMUCIUYECKU 3HAYU-
MO pasHuybl Mexcdy nuujesbimu npusviukamu 6oavhvix XO3J u auy
0e3 comamuyeckoli namoao2uu.

Daxmopamu, Komopsie cnocoOCmEyIOm HAPYULeHUI) MUHEPANbHO20
obmena y boavhoix XO3JI, asaaiomes: 0aumensHulii cmadc KypeHus,
gbicokuil undexc nauxo-sem (21,6 £ 3,3), umo 3nauumenvrno npeevi-
waem 3mMom NOKA3amMeAb N0 CPAGHEHUID ¢ AUUAMU 0e3 coMamu4ecKkoil
namonoeuu — (7,1 = 2,7), p < 0,01, conymcmeyruwue cmomamono2u-
uecKue U cepoeuHo-cocyoucmole 3a601e6aHUsL, MANONOOBUNCHYIIL 00pa3
JCU3HU, HEOOCMAMOUHOe 8peMsi npeGbléaHus Ha COAHUe, NpUMeHeHUe
UH2ANAUUOHHBIX U CUCIEMHBIX 2AH0KOKOPMUKOCMEPOUdos.

1o kpumepusm ocmeonoposza Z u T ocHogHas u KOHMpoavHas epyn-
not docmosepHo omauarucy mexcdy coboi. Tax, Z-kpumepuii 8 nepgoii
epynne cocmasun (—1,03 = 0,13), 6o II epynne — (0,59 £ 0,23),
p < 0,001. T-kpumepuii 6 nepgoii epynne cocmagua (—3,19 * 0,14),
60 Il epynne — (—1,29 £ 0,17), p < 0,001.

Yemanoesnena caabas KoppeasyuoHHAs OMPUUAMENbHAS C8A3b MENCOY
T-kpumepuem u npodoaxcumensrocmoro XO3JI (p = —0,255, p < 0,05),
mexncdy Z-, T-kpumepusmu u npoOOANCUMENbHOCbIO KypeHus (p =
—0,200, p < 0,05), crabas npamas KOPPeAAUUOHHAS C653b MeHCOY
Z-kpumepuen u OPB, (p = 0,260, p < 0,05), umo ceudemenscmeyem o
NOGbIUEHUU DPUCKA BO3HUKHOBEHUS OCMEONnopo3a npu OAUMeEAbHOM
meyenuu XO3JI, daumenvHom mabaKokypeHuu u Hnpocpeccupo8aHuu
oponxoobempykyuu. Ilpu smom He 6bi161€HO KOPPEASUUOHHBIX C8A3ell
Kpumepueg 0cmeonopo3a ¢ RUWEBbIMU NPUGLIYKAMU NAUUEHMO8.

BeiBoabl. Memodom koppeaayuonnoeo anaiuza 00KA3amo, Ymo puck
803HUKHOGeHUs ocmeonopo3za y 6oavHeix XO3JI nogviwaemcs ¢ Oau-
MeAbHOCMbI0 0CHO8HO20 3a001e6aHUsl, ¢ NPOOOANCUMENbHOCbIO KYpe-
HUsA U npoepeccuposanuem oponxoodbcmpykyuu. Ilosmomy ceoespemen-
uylo duaenocmuxy u aewenue XO3JI, bopvby ¢ mabakokypenuem
credyem cuumamos 6a306biMu Mepamu NPOPUAGKMUKY PA3GUMUS 6MO-
PUYHO20 CUCMEMHO20 0CMeonopo3d.

KioueBbie ciioBa: xpoHuyeckoe o6cmpykmugHoe 3a001e6aHue nea-
KUX, MUHEPAAbHbII 00MEH, nuujegblie NPUBbIYKU, KypeHue, (usuueckas
aKmMuUHOCH®b.
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FEATURES OF FOOD HABITS SMOKING AND PHYSICAL
ACTIVITY IN CHRONIC OBSTRUCTIVE PULMONARY
DISEASE PATIENTS IN VIOLATION

OF MINERAL METABOLISM

M. 1. Gumeniuk, L. O. Yashyna, 1. P Mazur,
V. L. Ignatieva, G. S. Kharchenko-Sevriukova, V. V. Kuts

Summary

Systemic diseases, including COPD, significantly influence the pro-
cesses of disturbances of mineral metabolism, especially in the elderly
and in women during menopause. Thus a considerable influence on the
development of osteoporosis become: patient nutrition, smoking and sup-
port physical activity.

The aim — r0 explore the features of food habits, smoking and physical
activity in COPD patients with disorders of mineral in bone.
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Object of study: 63 COPD patients (I group), including 41 men and
22 women, aged 40 to 80 years, mean age — (63,8 £ 1,1) years. FEV,
before bronchodilators test was (46,2 + 2,0) %; FEV /FVC — (50,6 £
1,6). FEV, after bronchodilators test — (48,8 £ 2,1) %; FEV /FVC —
(51,6 £ 1,6). The control (group I1) consisted of 30 people, including 18
men and 12 women aged 40 to 80 years, mean age — (59,6 £ 1,3) years.
FEV, - (111,0 + 3,3) %; FEV /FVC — (78,0 £ 0,6), who had a his-
tory of COPD or other chronic somatic diseases and voluntarily agreed
to participate in the study. Patients and control group did not differ by
sex, age, height, weight and BM1.

Methods: questionnaire, clinical and functional methods, quantita-
tive computed densitometry (3D QCT), statistics.

Results. As a result, the survey found that in the studied patients
of mineral metabolism disturbances associated as with COPD and
age-related changes in the body that have demonstrated research results
in relevant age group (40 to 80 years) patients without somatic
pathology.

Almost all patients with COPD were identified systemic pathological
changes in bone. In 18 (28,6 + 5,7) % fore 63 patients osteopenia was
Sfound and in 44 (63,8 + 5,8) % — osteoporosis. Osteoporosis in patients
with COPD showed 6 times more likely than people of the same age and
without somatic pathology that suggests the presence of COPD is an
important risk factor for osteoporosis secondary system.

Questionnaries analysis revealed no statistically significant difference
between food habits in COPD patients and persons without somatic
pathology.

Factors that contribute to mineral metabolism disturbances in COPD
patients were: a long smoking hystory and high index of pack-years
(21,6 = 3,3), which is much higher than this parameter compared with
those without somatic pathology — (7,1 = 2,7), p < 0,01, dental and
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related cardiovascular disease, sedentary lifestyle, lack of time in the
sun, use of inhaled and systemic corticosteroids.

By Z and T criteria of osteoporosis I and control groups was signifi-
cantly different. So, Z-criteria in group I was (-1,03 = 0,13), and in the
second group — (0,59 = 0,23), p < 0,001. T-criteria in group I was
(-3,19 = 0,14), and in the second group — (-1,29 = 0,17), p < 0,001.

Negative weak inverse correlation relationship was found between
T-criteria and duration of COPD (p = -0,255, p < 0,05), between Z-,
T-criteria and duration of smoking (p = -0,200, p < 0,05), weak direct
correlation relationship between Z-criterion and FEV, (p = 0,260,
p <0,05), indicating increased risk of osteoporosis with prolonged duration
of COPD, smoking and prolonged progression bronhial obstruction. It is
not found correlation criteria osteloporosis with food habits of patients.

Conclusions. The method of correlation analysis demonstrated that
the risk of osteoporosis in patients with COPD increases with the dura-
tion of the underlying disease, duration of smoking and progression
of bronchial obstruction. Therefore, timely diagnosis and treatment
of COPD, tobacco control efforts should be considered as basic measures
of prevention of secondary systemic osteoporosis.

Key words: chronic obstructive pulmonary disease, mineral metabo-
lism, food habits, smoking, physical activity.
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