Proceedings of NPUA. “Information technologies, Electronics, Radio engineering”. 2016, Nel.

UDC 629.331,572.087

STUDYING OF THE HEALTH PROBLEMS AND WORK-RELATED
MUSCULOSKELETAL DISORDERS CAUSED BY IT-TECHNOLOGIES

P.A. Harutyunyan?, A. Moldoveanu?, F. Moldoveanu?

1 “UCOM” LLC
2POLITEHNICA University of Bucharest, Romania

The development of computer technologies makes our work easier to conduct, but on the
other hand causes new but serious health-associated problems. The number of chronic diseases
caused by IT technologies is growing increasingly all over the world. Sedentary behavior is one
of the main factors contributing to degradation of health and, in some cases, to death. That is
why we are encouraged to take the challenge and get involved in solving some of the fundamental
problems. Here a question arises: how to protect humans against more serious health problems
and complications in future? Health problems caused by IT technologies and Work-related
Musculoskeletal Disorders (WMSDs) widely spread all over the world. What can be done to
lighten the problem in this area? First of all, we need to ensure that all our doubts are correct and
continue proposing solutions for them. Human health is mostly affected by the negligible attitude
of people towards their sitting posture and health. As a result of our studies among more than
300 workers, we have revealed that most of them had a feeling of discomfort caused by the work
they were doing and almost none of the interviewees did anything to improve the situation.

Keywords: activity monitoring, sedentary behavior, sitting posture, sedentary work,
revelation of the posture changes, ergonomics, context-awareness.

Introduction. The development of computer technologies has made our jobs easier
to conduct, but on the other hand causes new but serious health-associated problems [1].
Work at the office typically means to spend particular amount of time sitting on an office
chair, which in its turn adds stress to the spine [2]. As it is well-known, back pain is one
of the most common work-related health problems and is mostly caused by particular
work activities, such as weight lifting or sitting in an office [2]. Office work-related pain
in the neck is also very common nowadays, and it is agreed that the etiology of neck
pain among office workers is multidimensional and is associated with complex factors
with individual, physical and psychosocial components [3]. Musculoskeletal Disorders
related to work include injuries of the soft tissues of the body, such as muscles,
ligaments, blood vessels, tendons, nerves and may cause symptoms like pain, fatigue,
stiffness, numbness and tingling, swelling or discomfort [1]. Risk factors that increase
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the possibility to work-related musculoskeletal disorders include repetition, awkward
postures, static loading or sustained exertions and mechanical contact stress [1].
Repetition, which is an issue among computer and office workers is doing the same
motion repeatedly and may cause a trauma in the joints and the surrounding tissues or
in worse cases - an injury [1]. Awkward postures may result in an injury as they bend
the joints into a position that is more likely to be hurt [1]. Static loading or sustained
exertions is when the muscles are holding the body in one position for a long time and
this may cause reduced blood circulation and tension of muscles leading to an injury
[1]. And the last risk factor, the mechanical contact stress, may cause injuries as a result
of prolonged work where sharp or hard objects or surfaces press into the soft tissues [1].
All these risk factors are issues in office work places.

The system goal. In the introduction part, problems related to sedentary work were
presented. We have problems and each problem requires a solution. In this situation, we
would like to develop a system which will monitor the state of health of workers during
the working time, as well as the bad habits like the sitting posture, viewing distance, etc.
But before that, we need to make a study to reveal all the problems, to specify in which
part our efforts should be concentrated. We will study three types of workers whose
workstyle is active, partly active and sedentary. After analyzing the result we will have
a clean representation about the problems and will focus the system in special targets.

Studying the discomfort for office workers - METHODS. The present study aims
at revealing the problem of office workers who spend most of their working time in the
office and don’t have enough mobility during work. We will compare the employees’
health status in other groups of employees. The main objective of the study was to get
exhaustive quantitative data to help us with decision-making with regard to further
development of a system which will monitor the workers in the office environment (eg.
posture) or health status during worktime.

The present research was carried out by the method of prospective cohort study.
Such studies widely vary in terms of size and complexity. A cohort study is mainly used
in medicine, social science and business analysis, as well as in other disciplines. In this
specific case, it is used for health evaluation purposes. A prospective cohort study
follows patients over a particular period of time, by performing permanent or repeated
monitoring of the risk factors or health status of patients or both [4]. A cohort is a group
of people sharing a particular characteristic and tracked for a particular period of time.

Very different target groups of members were selected, from a small (maximum 10
employees) company of banks and telecommunication big companies.
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Investigation instrument. The first thing done in the scope of the study was to filter
the organizations according to the type of business they do, and only after that make a
final selection of organizations and workers.

EQ-5D-3L instrument applied in the study is a verified, approved and reliable tool
used to evaluate the quality of life (QoL) [5] of people. The QoL Commission studied
the problem in advance and offered a questionnaire consisting of several questions.
Parallel to this questionnaire we also used the Cornell Musculoskeletal Discomfort
Questionnaires (CMDQ) developed by Dr. Alan Hedge [6] from Cornell University.

Sample Size. A sample size is an important component of every study. It is highly
important to understand that different studies require different sample sizes and that it
is not acceptable to use the same formula for all of them. A sample is a part of anything
that is a representative of a whole. Hence, a question arises: how many persons should
our study sample be composed of? The sample size and the result achieved after the
study should best and accurately represent the whole from which the sample is taken.
In order to decide on how much accurate results we want to achieve after the study, we
must calculate the sample size carefully.

Thus, the sample size for our study was calculated with the confidence level of
95%, power 80%, assumed relative risk of 1.7 and expected incidence in unexposed
group of 19%, which is based on the results of the previously conducted study [7]. So
the required sample in the scope of this particular study which will best represent
Armenian population is 332 [8].

10 organizations were contacted, of which 4 organizations refused to participate in
our study and 6 were included in it. Altogether, in those organizations were 834
employees, of which 590 met our inclusion criteria. So, 485 employees were contacted,
from which 112 employees refused to participate, 24 were on vacation and 349
completed our in-depth interviews. After data collection and cleaning, 16 persons’ data
were excluded from the analysis due to the missing values.

So, the final sample available for the analysis was 333, which fully corresponds to
the required sample size calculated previously.

Statistical considerations. Before entering the data into the SPSS (Statistical
Package for the Social Sciences) database, we reviewed all questionnaires completed
by interviewees. At that stage, a unique data entry was performed by us with further
cleaning, which was rather a time-and-effort-consuming process. Data analysis was
conducted via the SPSS and STATA software packages.

Categorical variables were presented as counts and percentages compared by by-
item analyses and continuous variables were presented as means and standard deviation.
As far as we have used categorical data we have used bivariate and multivariate logistic
regression analysis.
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P-values are used to define the statistical significance level in testing the
hypothesis. As the null hypothesis refers to a statement that no significant difference is
observed between the groups, so in our study, the null hypothesis is considered to be the
lack of difference between the groups (active, partly active, sedentary). In other words,
we consider the null hypothesis to be true if there is no difference between our groups.
The p-value shows how compatible the data with the null hypothesis are. So the higher
the p-values assume that the hypothesis under consideration is true, the lower p-values
assume that the data observed are not consistent with the null hypothesis to be true, so
it must be rejected. In our study, we considered the significance level (o) to be 5%. So
if the p-value is less than 0.05 we reject the null, in other words our data are inconsistent
with the assumption that the null hypothesis is true and we reject it. The p-value does
not measure the support of any other hypothesis, it only interprets whether the
hypothesis we are currently testing is true or whether it must be rejected.

Study variables. The dependent variable of the study was the quality of life of
workers divided into three work categories: active, partly active and sedentary. Based
on a few studies of regression analysis, the dummy variable was created for this variable.
These types of variables (dummy) are used mainly in regression analysis to represent
subgroups in a study. The investigator recodes the options of the variable and defines
passive as “0” and partly active and active options as “1”, based on other studies carried
out previously. The independent variables of the study were gender, time of working
(months), sought or received medical assistance, changes performed at workplace to
improve the quality of workplace, variables experiencing ache, pain and discomfort,
including options of never, 1-2 times last week, 3-4 times last week, once every day,
several times every day/uncomfortable feeling when experiencing ache, pain and
discomfort/ache, pain and discomfort interfering with the ability to work, with options
of slightly, moderately and very. It is worth to mention that for regression analysis, score
was generated for these variables. For the neck, all options were summed and the
maximum value was 8 and minimum 0, for shoulders 16 and 0, for upper back 8 and 0,
for upper arm 12 and 0, lower back 8 and 0, forearms 14 and 0, wrist 16 and 0, hip
buttocks 7 and 0, thigh 16 and 0, knee 16 and 0, respectively maximum and minimum
values.

Ethical considerations. This study corresponds to local and international ethical
standards. All participants were informed about their rights (participation was on a
voluntary basis and they could refuse to further participate in the study and answer the
questions; anonymity and confidentiality was fully ensured). Before the interview, all
interviewees had read the notification agreement, which contained general information
about the objectives and conditions of the study, the rights of the interviewee,
confidentiality clause, as well as information about the group of
researchers/interviewers. The main language of the study was Armenian. However,
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whenever preference was given to English, the English version of the notification
agreement and guestionnaire was provided.

Study of the discomfort for office workers - RESULTS. Employees’ baseline
characteristics are presented in Table 1. Of 333 employees included in the sample 65
(19.52%) had active, 71 (21.32%) partly active and 197 (59.16%) sedentary working
conditions. More females were in sedentary group (55.33%) than in the partly active
(49.30%) or active (35.38%) groups (p=0.020). Fewer people were working more than
61 months (approximately 5 years) in each group (29.23% versus 70.77%, 43.66%
versus 56.34% and 35.53% versus 64.47%, p=0.210). And in all the groups people were
less likely to sought or receive medical assistance.

Table 1
Baseline characteristics
Characteristics Active Partly active Sedentary p-value
n=65 n=71 n=197
Gender 0.020
Male 42 (64.62) 36 (50.70) 88 (44.67)
Female 23 (35.38) 35 (49.30) 109 (55.33)
Time of working 0.210
(months) 46 (70.77) 40 (56.34) 127 (64.47)
<61 19 (29.23) 31 (43.66) 70 (35.53)
>61
Sought or received 0.680
medical assistance 21 (32.31) 19 (26.76) 53 (26.90)
Yes 44 (67.69) 52 (74.24) 144 (73.10)
No
Changes performed 0.151
at workplace to 12(18.46) 6 (8.45) 35 (17.77)
improve quality of 53 (81.54) 65 (91.55) 162 (82.23)
workplace
Yes
No

*Results are presented as frequencies and percentages, unless specified otherwise.

People with active lifestyle had more chances to never experience neck pain
(68.25% versus 46.48% or 34.01%, p=0.000). Regarding shoulders, 81.54% of people
working with active conditions never experienced a pain in the shoulders or discomfort
compared to people from partly active (64.79%) or sedentary group (64.47%)
(p=0.011). The groups also differed significantly in the rates of lower backache, pain or
discomfort. And employees in the sedentary (75.63%) or at least partly active (66.20%)
group experienced lower part of back pain, ache or discomfort at least once a week
compared to people from the active group (43.08%, p=0.000).

There is also a significant difference in hip/buttocks, as people from the sedentary
group had worse results, experiencing ache, pain or discomfort more often than those
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from partly active or active groups (35.53% versus 21.13% or 4.62%, p=0.000). And it
is also worth to mention that people experience pain, ache or discomfort in lower parts
of legs more frequently with active work than people with sedentary working conditions
(29.23% versus 25.38%, p=0.006). No differences were found regarding shoulders,
upper back, upper arms, wrists and thighs.

The most significant differences are found in neck, shoulders, lower part of back,
forearms, hip/buttocks and knees. The by-item analysis showed worse results for
employees with sedentary working conditions compared to the ones with partly active
and active working conditions, showing a very uncomfortable feeling in the neck
(25.89% versus 14.08% or 4.62%, p=0.000), shoulders (15.25% versus 5.63% or 0.00%,
p=0.007), lower back (26.40% versus 23.94% or 10.77%, p=0.000) and hip/buttocks
(3.55% versus 0.00% or 1.54%, p=0.000). No significant differences were observed
regarding the other parts of the body.

The analysis was also conducted, regarding the ability of employees to work, as
they experience ache, pain or discomfort (Table 2). Significant differences were found,
showing substantially worse results in ability to work when experiencing ache, pain or
discomfort in the neck, the lower part of the back, the wrists and hip/buttocks. The
employees’ neck pain, ache or discomfort substantially interfered with their ability to
work for the people with sedentary working conditions compared to the ones with active
or partly active work (25.89% versus 4.62% or 9.86%, p=0.000). People from the
sedentary group also had higher chances to have a backache in the lower part, pain or
discomfort that substantially interferes with their ability to work if compared to people
from partly active or active groups (28.93% versus 15.49% or 7.69%, p=0.000). No
significant differences were observed in domains of upper back, upper arms, forearms,
thighs or knees.

Bivariate analysis: simple logistic regression. Table 3 presents the results of the
simple or bivariate logistic regression analysis for the associations between the
dependent variable and other independent variables. It is worth taking into consideration
that the regression coefficient is the obvious increase in the log odds of the dependent
variable’s per unit which increases in the value of the independent variable.

From Table 3, it is obvious that in the working period, upper arm problems, forearm

problems, wrist problems are not associated with any odds of the dependent/outcome
variable, meaning that when the OR=1, the independent variable has nothing to do with
the dependent variable. In the case of thigh, knee and leg problems, OR is marginally
higher for 1 (OR>1) meaning that those variables are associated with higher odds of the
dependent variable. In the other cases, when OR<1, independent variables are
associated with lower odds of the dependent variable.
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Table 2

Ache, pain and discomfort interfering with the ability to work
Characteristics Active Partly active Sedentary p-value
n=65 n=71 n=197
Neck 0.000
Not at all 51 (78.46) 41 (57.75) 94 (47.72)
Slightly 11 (16.92) 23(32.39) 52 (26.40)
Substantially 3(4.62) 7 (9.86) 51 (25.89)
Shoulders 0.053
Not at all 56 (86.15) 50 (70.42) 139 (70.56)
Slightly 7(10.77) 16 (22.54) 34 (17.26)
Substantially 2 (3.08) 5 (7.04) 24 (12.18)
Upper back 0.089
Not at all 58 (89.23) 53 (74.65) 150 (76.14)
Slightly 7 (10.77) 13 (18.31) 30 (15.23)
Substantially 0 (0.00) 5 (7.04) 17 (8.63)
Upper Arms 0.309
Not at all 64 (98.46) 64 (90.14) 180 (91.37)
Slightly 1(1.54) 5 (7.05) 14 (7.11)
Substantially 0 (0.00) 2 (2.82) 3(1.52)
Lower Back 0.000
Not at all 45 (69.23) 38 (53.52) 65 (32.99)
Slightly 15 (23.08) 22 (30.99) 75 (38.07)
Substantially 5 (7.69) 11 (15.49) 57 (28.93)
Forearms 0.276
Not at all 65 (100.00) 66 (92.96) 190 (96.45)
Slightly 0 (0.00) 3(4.23) 5(2.54)
Substantially 0 (0.00) 2(2.82) 2 (1.02)
Wrists 0.033
Not at all 64 (98.46) 64 (90.14) 191 (96.95)
Slightly 1(1.54) 4 (5.63) 1(0.51)
Substantially 0 (0.00) 3(4.23) 5 (2.54)
Hip/Buttocks 0.048
Not at all 62 (95.38) 67 (94.37) 166 (84.26)
Slightly 3(4.62) 4 (5.63) 27 (13.71)
Substantially 0 (0.00) 0 (0.00) 4 (2.03)
Thighs 0.635
Not at all 61 (93.85) 69 (97.18) 187 (94.92)
Slightly 2(3.08) 1(1.41) 8 (4.06)
Substantially 2 (3.08) 1(1.41) 2 (1.02)
Knees 0.139
Not at all 54 (83.08) 57 (80.28) 174 (88.32)
Slightly 5(7.69) 9 (12.68) 18 (9.14)
Substantially 6 (9.23) 5 (7.04) 5 (2.54)
Lower legs 0.051
Not at all 49 (75.38) 57 (80.28) 162 (82.23)
Slightly 12 (18.46) 6 (8.45) 29 (14.72)
Substantially 4 (6.15) 8 (11.27) 6 (3.05)
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Table 3
Bivariate logistic regression analysis

Variable | Crude OR | p-value | CI (95%)
Independent variables

Gender: Male 0.60 0.023 (0.38; 0.93)
Period of working 1.00 0.700 (0.99; 1.00)
Neck problems 0.80 <.001 (0.73; 0.88)
Shoulder problems 0.95 0.046 (0.89; 1.00)
Upper back problems 0.95 0.327 (.85; 1.05)
Upper arm problems 1.00 0.897 (0.91; 1.11)
Lower back problems 0.85 <.001 (0.78; 0.92)
Forearms problems 1.00 0.960 (0.89; 1.13)
Wrist problems 1.00 0.948 (-0.91; 1.10)
Hip buttocks problems 0.63 <.001 (0.51; 0.78)
Thigh problems 1.03 0.486 (0.94; 1.13)
Knee problems 1.10 0.004 (1.02; 1.15)
Leg problems 1.05 0.071 (0.996; 1.10)

Multiple logistic regression. Multiple logistic regression analysis was carried out
to identify the factors associated with the outcome/dependent variable while controlling
other significant variables. In Table 4, the final model is described and only significant
variables from the bivariate analysis were included in this model to control the potential
confounders. The independent variables from this model are shown to be significantly
associated with the dependent variable (p-value=<0.001). As it is seen, only gender
(OR=0.76), neck problems (OR=0.78), lower back problems (OR=0.90) and
hip/buttocks problems (OR=0.67) are associated with lower odds of the dependent
variable, that means the above mentioned variables are associated with a passive
lifestyle of the employee.

Table 4
Multivariate logistic regression analysis
Variable | Crude OR | p-value | CI (95%) Pseudo R2 p-value
Independent variables
Gender 0.76 0.299 | (0.45;1.27)
Neck problems 0.78 <.001 | (0.68;0.89)
Shoulder problems 1.06 | 0.100 | (0.99;1.15) <0.1417 <0.001
Lower back 0.90 0.042 | (0.82;0.99)
problems
Hip buttocks 0.67 0.001 | (0.54;0.85)
problems
Knee problems 1.11 0.004 | (1.03;1.19)
Leg problems 1.07 0.038 | (1.00;1.14)

As it is seen from the Fig. 1, active workers experience ache, pain or discomfort in
the lower part of the body less than workers from the partly active and sedentary groups.
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It is also obvious, that workers from the partly active group experience ache, pain
or discomfort more frequently than those from the active group.

60 M Never
40 :
20 M 1-2 times last week
0 T T T i 3-4 times last week
Active Par'tly Sedentary u Ones every day
active

Fig. 1. Ache, pain and discomfort in the lower back

As shown on the Fig. 2, the uncomfortable feeling of ache, pain and discomfort is
increasing from active lifestyle to sedentary.

From Fig. 3 it is obvious that ache, pain or discomfort in the neck affects the ability
to work in different groups of workers doing different jobs and especially workers doing
sedentary jobs, as compared with workers doing an active or a partly active job.

B Slightly uncomfortable

100
>0 m
0 B Moderately

1 T T 1
uncomfortable

Active Partly  Sedentary
active ® Very uncomfortable

Fig. 2. Uncomfortable feeling of ache, pain and discomfort in shoulders

100 H Not at all
50
0 H Slightly

Active Partly  Sedentary i Substantially
active

Fig. 3. Ache, pain and discomfort in the neck interfering with the ability to work

Conclusions. The results of this study indicate that sedentary working conditions
may cause pain, ache or discomfort in different parts of the body resulting in an
uncomfortable feeling in the neck, shoulders, lower part of the back, forearms,
hip/buttocks and knees, but a more important finding is the ability to work, which
decreases with the experience of ache, pain or discomfort especially in the neck and
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lower back. Significant association was found between the gender, neck problems,
lower back problems, hip/buttocks problems and the passive lifestyle of the employees.

These findings suggest opportunities for intervention strategies as to stimulate an

ergonomic setting in the workplaces. Based on the results of all studies we have done,
we propose to develop a system for workers’ monitoring, which will use a video camera,
or special devices. The devices will provide various data necessary to measure both the
ergonomic conditions and the worker’s health status in the workplace. With the help of
those parameters we can provide the necessary recommendation related to the
employees’ health status.

o
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SENEUUSYUYUL SCVLNLNAPULENY, TUSUTLUINMUO UN12UYUL
MULYPLLELE B USUSULLE 26S YWUMYUO ZELUTULFUYUL UNULNUSE
nuvaurnpuLere NEUNRULOURCNRESORL

N.U. Zupnipniyub, U. Unpndbwing, $. Unjgndtwin

Cwdwlwnpgswiht wbfuuninghwubph qupgwgndp dh Ynndhg' phplwgundd § dwpnnt
wytuwwnwupp, nwpdunwd wybih hbown Yunwdwpbih, puwg dinw Ynndhg' wnwewgunud § unp,
(ntpe - wnnnowlwu  fuunhpubp: Nne  wpjuwphn quwind wénWd £ nbntlwwnjwlwu
wbfuuninghwubpny ywjdwuwynpwsd owpniutwlwlwu hhjwunnyniuubph ghyp: Lunwlyjwg
Yuuwybpwu wju hhduwywu gnpdnuubtinhg dtyu k, npp wwwéwn £ npununwd wnnngniejwu
Jwwpwpwgdwup: Uwpnnt wnnnoniejniup  dbdwwbu - wywjdwuwynpwd £ uunwljwg
Ytuuwybipwyh tundwdp wuthnye Jbpwpbpdniupny: UYGh pwu 300 wpfuwwnmwlyhgubph
2powund dbp Ynndhg Yuunwpywd hbinwgnnnyejwu pupwgpnud wwpqyb) £, np upwug J6s
dwut niuh wuhwpdwpwybnnyejwt qgugnnngnit’ juwwsd hpbug wofuwwnwuph hbwn, L
upwlighg ng ukyp sh dbintwnpyt nplk dheng” win futnph puwpbjwydwl ninnnipjwdp:

Unwtgpuyhti punkp. gnponiubinygjwu dounwnhunwpynd (dnuhpnphug), tutnwljwg
Ytuuwybpy, Uuwbint nhpp, tunwlyuwg wofuwwnwup, Ytgywdph thnthnfuniyeniuutiph
hwjnuwpbpnud, Epgnundhlw, hpwyhbwyh dwuht hpwgbynigndu:

WUCCJIEIOBAHME IIOMEX, OBYCJIOBJIEHHBIX THOOPMAITMIOHHBIMU
TEXHOJIOTUAAMU U CBA3AHHBIX CO 3/IOPOBBLEM Y PABOTOM
OIIOPHO-ZIBUTATEJIBHOI'O AIIITAPATA

IL.A. Apytionsn, A. Moazoseary, ®. MonzgoBeany

PasBuTHe KOMIBIOTEPHBIX TEXHOJIOTUM, C OJHON CTOPOHHI, oGyerdaer pabory, C
IpyTOii - BBI3BIBAaeT Cephe3Hble IIPOGJIEMBI, CBSI3aHHbBIE CO 3Z0pPOBbeM. Bo BceM Mupe Bce
6osble 1 GOJIBIIe PaCTET KOJIUIECTBO XPOHUUECKUX 3a00/IeBaHUM, CBA3AHHBIX C Pa3BUTHEM
HOBeimux TexHosoruit. Cugsaunit o6pas XU3HHU - 3TO OFHA U3 OCHOBHBIX IPUINH, KOTOPas
IPUBOAUT K YXyALIEHUIO 3TOPOBbA. BOT IOYeMy MBI JOJDKHBI IIPHHATH 3TOT BBI3OB U
IONpoOOBaTh HAWTH pelleHHs BO3HUKAEMBIX 33a/a4. JesoBeyecKoe 3J0pOBbe BO MHOI'OM
3aBUCHUT OT HeOpPEeXXHOTO OTHOIIEHWs K cungueMy o6pasy >KusHuU. B pesyimbraTe
IIpOBeIEHHOTO HaMU HcciefoBaHus cpequ 6oiee yem 300 paGounx GBLIO BBIABIEHO, UTO Y
GOJIBIIMHCTBA M3 HUX OBLIO YYBCTBO AUCKOM(OpPTa, CBA3aHHOEe C paboToif, KOTOPYIO OHH
OCYUIECTB/LANYM, YU IOYTH HUKTO W3 ONPOIIEHHBIX He IPEANPUHAT HUKAKUX Mep IO
YIIy4LUIeHUIO JAaHHOU IPOGIeMBL.

KrogeBsre croBa: MOHUTOPUHT eATENIbHOCTH, CUAIYMM 00pa3 XKU3HH, CUIIdast
1mo3a, CuAgdas paboTa, BhIIBIEHME U3MEHEeHUI OCAaHKU, SPTOHOMUKA, OCBELOMIEHHOCTh O

CUTyalluH.
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