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Background. In orthopedics, the patients’ quality of life relative to the preoperative
and postoperative phase is referred with a low impact compared to other branches
of medicine. In this context, our interest focused on assessing the quality of life in
patients with traumatic and non-traumatic coxarthrosis by longitudinally following
the evolution of the patients. Materials and Methods. The well-established
instrument Short Form Survey SF-36 was applied in a retrospective study,
conducted on a cohort of 203 participants who underwent THA (Total Hip
Arthroplasty). Statistical analysis was generated using GraphPad Prism (version
9.5.1). Results. In the pre-operative phase, physical functioning was more affected
in participants with traumatic coxarthrosis, while fatigue was specific to
nontraumatic coxarthrosis. Emotional well-being and social functioning were high
in patients with traumatic coxarthrosis. One month after surgery, we recorded an
increased physical functioning and improvement in the perception of the ability to
exercise roles in non-traumatic group. Energy/vitality and general health and well-
being were at high level in traumatic group, 1st month post-surgery, although pain
was still frequent. Age was the sole strong independent predictor of postoperative
physical functioning in the traumatic group, while in the non-traumatic group, we
identified gender, age, symptoms and type of prosthesis as strong predictors of
postoperative physical functioning. The overall results related to daily living activities
indicated that the traumatic group displayed more favorable post-surgery evolution
and higher autonomy compared to the non-traumatic one. Conclusions. We conclude
that SF-36 questionnaire is a specific, useful and inexpensive tool for evaluating the
outcomes of orthopedic treatment and patients’ evolution after arthroplasty,
especially in terms of functional outcome scores relative to coxarthrosis etiology.
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Introduction

In the last decades, the interest of the scientific
community has focused on the quality of life of people in
general and in particular of people who have passed
through medical interventions. A well- established
instrument in the international medical community is the
Short Form Survey - SF-36 [1-4], being one of the most
popular methods of measuring health status that evaluates
the quality of life, the severity of the disease and helps to
discriminate between different ailments chronic. The
concepts covered by the SF-36 from the health area are:
physical functioning, bodily pain, role limitations due to
physical health problems, role limitations due to personal
or emotional problems, emotional well-being, social
functioning, energy/fatigue and general health perception
[5]. The literature frequently reports that a low SF-36 score

is associated with a high degree of disability, therefore, a
high score indicates high functioning [6-8]. Nowadays,
arthroplasty has shown positive outcomes and significant
improvement in the quality of life, particularly in total hip
replacement (THR) which is performed aiming pain relief
and restoration of hip function [9,10]. On the other hand,
in terms of postoperative complications, THR may have
adverse effects on the quality of life, while reporting of
complications after total hip arthroplasty (THA) is not
standardized or validated [11,12]. According to Brokelman
et al. [13], patient satisfaction is a concept based on a
combination of subjective and social-cultural feelings with
cognitive, behavioral, and psychological influences, being
an important metric in order to assess subjective outcomes
during the follow-up of arthroplasty procedures [14-16].
However, it has been reported that patients undergoing
THA for traumatic reason have been shown to have poorer
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functional outcome scores [17]. The number and type of
co-morbidities and a low preoperative quality of life score
are the well-known negative predictors [18]. We chose to
apply the SF-36 in order to assess the quality of life of pre-
and post-operative patients because it is a self-administered
questionnaire with a short administration time
(approximately 12 minutes). This questionnaire
investigates the state of physical, mental and social health,
being divided into 8 subscales: physical functioning,
mental health, social functioning, general health
perceptions, limitations due to emotional and physical
problems, bodily pain and vitality. In orthopedics, all these
subfields are important to evaluate the current state of the
patient and follow the postoperative evolution over time.
Another advantage of using the SF-36 is for therapists to
give the best recommendations for a quick and efficient
recovery: physical exercises, professional adaptation
advice, pain treatment or psychological evaluation [19-21].
Particularly in orthopedics, the patients’ quality of life
relative to the preoperative and postoperative phase is
referred with a low frequency compared to other branches
of medicine (such as neurology, oncology). In this context,
our interest focused on assessing the quality of life and
daily living activities (ADL) of patients with traumatic and
non-traumatic coxarthrosis by longitudinally following
(between the preoperative and postoperative phase) the
evolution of the patients. The literature review does not
indicate studies that have adequately investigated this issue
of major importance in recovery. ADL are essential routine
tasks that most healthy people can perform without
assistance. The inability to perform essential activities of
daily living can lead to unsafe conditions and a decrease in
quality of life. The postoperative care team should be
aware of the importance of ADL assessment to ensure that
patients who need assistance can receive it.

In this context, our objective was to evaluate the quality
of life in patients with coxarthrosis in the pre- and post-
surgical phase, through the Short Form Survey SF-36, the
results being assessed in relation to coxarthrosis etiology,
gender, age, diagnostic, symptoms, type of prosthesis and
type of surgical intervention in order to find the best
predictors contributing to improvement in patient's
functionality and improved quality of life.

Materials and Methods

Study Design

This study was implemented between September 2020
and September 2022, comprising a total number of 203
participants, aged between 18 and 90 years (m=58.44;
SD=17.41), of which 92 women (45.3%) and 111 men
(54.7%), being conducted in the Orthopedics Department
of Emergency County Clinical Hospital, Oradea, Romania.
A total of 66 participants were investigated in 2020
(32.5%), 101 participants in 2021 (49.8%), and 36

participants in 2022 (17.7%). Initially, 250 patients were
enrolled in the study, based on inclusion criteria: adults
who underwent THA, non-smokers, without history of
SARS-CoV-2 infection. Exclusion criteria: patients with
multiple comorbidities (including patients with a history of
malignant tumors, or organ failure) and refusal to
participate in the study and to sign the informed consent.
The initial selection of subjects followed the formation of
two groups: traumatic and non-traumatic, according to
coxarthrosis etiology. The flow chart containing the study
design is presented in Figure 1. The participants were asked
to complete the 36-item Short-Form (SF-36) Health Survey
(supplementary material) and the data were longitudinally
analyzed between the preoperative (T1) and postoperative
(T2) phases, assessing the dimensions of the quality of life
according to the mode of coxarthrosis cooccurrence
(traumatic or nontraumatic).

Inclusion criteria:
Age > 18
THA between 2020-2022
Without history of SARS Cov-2

¥
| Enrolled patients: N= 250 |

Traumatic Non-traumatic
N=108 N=142

! ]
Excluded N=9. Reason: Excluded N=17. Reason:
multiple comorbidities multiple comorbidities

| |

Excluded N=4. Reason: refuse to Excluded N=5. Reason: refuse to
sign informed consent sign informed consent

l l

Included in statistical Included in statistical
analysisN=90 analysis N=113

Total patientsincluded
for analysis N=203

Figure 1. Flow chart of the study, inclusion and
exclusion criteria.

Statistical analysis

The experimental design is of 1 x 2 type. Descriptive
statistics was performed including means, standard
deviations and tests of statistical significance by applying
Mann Whitney test for independent samples in the
preoperative (T1) and postoperative (T2) phase, while the
dependent variable was represented by the dimensions of
quality of life. The comparison of longitudinal changes
between the preoperative (T1) and postoperative (T2)
phases regarding the oscillations in terms of quality of life
was performed by Wilcoxon matched-pairs test for paired
samples with respect to traumatic or nontraumatic
occurrence of coxarthrosis. Depending on the etiology, the
results were separately analyzed considering the
independent variables represented by symptoms, type of
prosthesis, surgical procedures, while the dependent
variable was considered the postoperative evolution in
terms of physical functioning in T2 phase, data being
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compared by applying Chi-square test and multiple linear
regression analysis between clinical variables and
postoperative physical functioning. Statistical analysis was
generated using GraphPad Prism (version 9.5.1).

Ethical approval

The study was approved by the Institutional Review
Board and Ethical Council of the Emergency County
Clinical Hospital, Oradea, Bihor - Romania (no.
1267/14.01.2022 and 1087/13.01.2022). The research was
conducted in compliance with the Declaration of the World
Medical Association of Helsinki. Participation in the study
was voluntary and written informed consent was obtained
from all participants for accurate collection of information
and data processing.

Results

Preoperative phase

The results of Mann Whitney test comparisons (for
independent samples) in the preoperative phase are
presented in Figure 2, statistically significant differences
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being found in this study and marked. Thus, we noticed that
physical functioning was higher in patients with non-
traumatic coxarthrosis compared to traumatic coxarthrosis.
In the preoperative phase, limitations of social roles due to
physical health as well as due to emotional problems did
not indicate differences with respect to the coxarthrosis
etiology, while the energy / fatigue ratio was significantly
higher in the traumatic group. Emotional well-being was
significantly higher in the traumatic group compared to
non-traumatic one, which leads to a better social
functioning of these participants, who frequently do not
have the same medical history as non-traumatic ones. Pain
is a strong signal of decreased functionality and
consequently, decreased quality of life. In our study,
patients with traumatic coxarthrosis revealed higher
frequencies of pain and discomfort compared to
nontraumatic ones. The general health subscale also differs
between the two groups of participants: participants in the
traumatic group considered to have a generally better
health status compared to participants from the non-
traumatic group.
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Figure 2. Pre-operative test comparisons of scales: quality of life and disease severity according to the etiology of
coxarthrosis (traumatic versus nontraumatic). Data are presented as the average scores + SD and compared using Mann
Whitney test; ns, non-significant, **P< 0.01, ***P< 0.001, ****P< 0.0001.

Postoperative phase

The results of the subscales were compared with
respect to coxarthrosis occurrence (traumatic versus non-
traumatic) in order to identify changes regarding the
quality of life in patients undergoing THA. In the post-
operative phase (Figure 3), we noticed higher physical
functioning of the participants with non-traumatic
coxarthrosis as well as an improvement in the perception
of the ability to exercise roles, being supported by their

physical and emotional health. Similar to pre-operative
phase, the energy subscale indicates higher means of
participants with traumatic coxarthrosis compared to
nontraumatic ones, as well as the emotional well-being
scales. Social functioning indicated better scores in non-
traumatic group, while the pain subscale and general
health status indicates a behavior similar to the
preoperative stage, with lower averages recorded in the
non-traumatic group.
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Figure 3. Post-operative test comparisons of scales: quality of life and disease severity according to the etiology of

coxarthrosis (traumatic versus nontraumatic). Data are presented as the average scores = SD and compared using Mann
Whitney test; ns, non-significant, ***P< 0.001, ****P< 0.0001.

Preoperative versus Postoperative phase

In order to highlight the oscillations in terms of the
perception of the quality of life between pre- and post-
operative stages, Wilcoxon matched-pair was applied,
regardless the etiology of coxarthrosis. In Figure 4, the
longitudinal comparisons (pre- and post-surgery) of the
quality of life’ scales within the traumatic group are
presented. We noticed post operative (T2) higher values

in terms of physical functioning, and lower values of role
limitation due to physical health or due to emotional
problems. Also, when comparing T2 and T1 stages, an
increase in energy, emotional well-being, and social
functioning can be observed, while a lower level of pain
was noticed. Overall, an improvement in general health
was recorded in patients undergoing total hip arthroplasty
after traumatic coxarthrosis.

=W Pre-operative test
mm Post-operative test

150
* oK ok K K K K * kK K ok ok K * KKK * > K K K ok ok K
e
S 1004
»
L)
o
g 50
g -
<
o<
S = & g <O S & =
§§ & *¥ Gf 6§ & Q7 &
oS N O &2 & <0 o
& o 2° & S o &
B & ° & & - o®
& o &) O &
¥ @ & S &
Q & © <
o &F
& &
& 6
P &
¢ \f?
<* &

Figure 4. Longitudinal comparisons (pretest - posttest) of the quality of life’ dimensions and disease sever-ity in
patients with traumatic coxarthrosis. Data are presented as the mean + SD and compared using Wilcoxon matched-

pairs test; *P< 0.05, ****P< (0.0001.

Similar longitudinal comparisons were analyzed for
the patients from nontraumatic group, the data being
presented in Figure 5. Lower values were recorded
postoperatively (T2) in terms of role limitation due to
physical health and role limitation due to emotional

problems. On the other hand, an increase in physical
functioning, energy, emotional well-being and social
functioning values were noticed. Also, the post-operative
phase (T2) highlighted a decrease level of pain and an
improvement in general health status.
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Figure 5. Longitudinal comparisons (pretest - posttest) of quality of life’ dimensions and disease severity in patients
with non-traumatic coxarthrosis. Data are presented as the mean + SD and compared using Wilcoxon matched-pairs

test; ****P< 0.0001

Although the longitudinal comparisons are relevant in
terms of the dynamic of changes in quality of life and well-
being, they do not indicate which are the determinant factors
contributing to improved physical functioning in the
postoperative phase (T2). For this purpose, the analysis by
multiple regression model was applied to find the best

predictors contributing to improvement in patient's
functionality and improved quality of life in our study. In
Table 1 are presented the details of the results obtained of
the multiple regression analysis performed between clinical
variables and postoperative physical functioning for our
study sample.

Table 1. Multiple linear regression analysis between clinical variables and postoperative physical functioning

i Traumatic Nontraumatic
Variable . .
Estimate P value Estimate P value

Intercept 38.96 <0.0001* 64.57 <0.0001*
Gender [Female] -5.917 0.1421 7.524 0.0007*
Age 0.5655 0.0003* 0.4024 <0.0001*
Diagnostic 0.8224 0.0604

Left coxarthrosis operated on (r)

Right coxarthrosis operated on 3.794 0.3742 -1.440 0.7048

Bilateral coxarthrosis operated unilaterally -4.177 0.8849 -6.551 0.1636

Bilateral coxarthrosis operated 3.651 0.5860 -8.953 0.0171*
Symptoms 0.5283 0.0378*

Pain (r)

Functional impotence 0.2956 0.9700 -2.564 0.5603

Reduced mobility rotation - - 5.036 0.5536

Limb shortening - - -6.532 0.3564

Abolition of mobility 11.43 0.4133 -1.936 0.7242

Pain and Functional impotence 0.5576 0.9292 -9.189 0.0441%

All the symptoms 13.01 0.1555 0.6754 0.8880
Surgical procedures 0.1098 0.0534

Total uncemented arthroplasty (r)

Total cemented arthroplasty -12.18 0.0689 -9.392 0.0206*

Total revision arthroplasty -9.896 0.1266 -6.443 0.0761

Soft parts revision - - -0.02680 0.9939
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Type of prostheses
Uncemented total prosthesis (r)
Cemented total prosthesis
Hybrid Total Hip Prosthesis
Cross link
Total prosthesis revision mod
Anatomic total prosthesis

Supplementary Material- The 36-item Short-Form
(SF-36) Health Survey can be downloaded from:
https://www.rand.org/health-
care/surveys_tools/mos/36-item-short-
form/survey-instrument.html

The relationship between daily living activities and

type of prosthesis

We were interested in analyzing (depending on the
initial diagnosis) the postoperative effect of the type of
prosthesis on ADL, emphasizing aspects related to self-
care. In Figures 6, 7, 8 and 9 are presented the effect of
the type of prosthesis on postoperative daily living
activities according to diagnosis, respectively left
coxarthrosis operated (LCO, Figure 6), right coxarthrosis
operated (RCO, Figure 7), bilateral coxarthrosis operated
unilaterally (BCOU, Figure 8) and bilateral coxarthrosis
operated bilaterally (BCOB, Figure 9). In terms of
performing personal hygiene, we noticed high percentage

0.8990 0.0056*

9.587 0.4199 15.35 0.0002*

1.815 0.8094 3.394 0.4161

14.01 0.5094 5.704 0.0839

9.789 0.7618 5.050 0.3396

- - 8.946 0.1189
R?=0.4362 R>=0.5561

of patients diagnosed with BCOB being totally dependent
on other person, or partially dependent, regardless the
type of prosthesis. The best scores for autonomy in terms
of personal hygiene was recorded for the patients who
benefited from uncemented total prosthesis diagnosed
with LCO and RCO, while the patients with BCOU were
preponderant partly dependent. However, the values of
the frequencies regarding the need for partial assistance
or even dependence in performing body hygiene are
progressively increasing. The results indicate that,
regardless the diagnostics, each category of patients
revealed a partial dependence on another person in order
to perform body hygiene activities.
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Figure 6. Effect of the type of prosthesis on postoperative daily living activities (ADL) according to diagnosis with
left coxarthrosis operated on (LCO). Data were compared using Chi-square test.
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Figure 7. Effect of the type of prosthesis on postoperative daily living activities (ADL) according to diagnosis with
right coxarthrosis operated on. Data were compared using Chi-square test.
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Figure 8. Effect of the type of prosthesis on postoperative daily living activities (ADL) according to diagnosis with
bi-lateral coxarthrosis operated unilaterally (BCOU). Data were compared using Chi-square test.
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Figure 9. Effect of the type of prosthesis on postoperative daily living activities (ADL) according to diagnosis with
bi-lateral coxarthrosis operated bilaterally (BCOB). Data were compared using Chi-square test.

Regarding the autonomy in terms of ability to dress
oneself, we did not record statistically significant
coefficients with respect to the diagnosis, but autonomy
decreased in the case of BCOU, while in the case of BCOB,
higher frequencies in dependence on others or assistance for
help was noticed, for all types of prosthesis. The patients
diagnosed with LCO and RCO presented similar behavior in
terms of dressing oneself, suggesting a better autonomy for
uncemented total prosthesis, compared to cemented ones or
crosslink.  Significant differences were noted when
comparing the four types of prostheses in relation to
assistance in going to the toilet. The patients undergoing
uncemented total prosthesis presented rather autonomy in
the case of RCO or LCO and BCOU. A very different
behavior was noticed for the patients diagnosed with BCOB,
as they required assistance in higher percent, especially
those with cross link intervention. In terms of continence, the
data suggest that people diagnosed with right respectively
left coxarthrosis operated, who benefited from uncemented
total prosthesis are mostly continent. Significant differences
between the four types of prosthesis are noted for BCOB (as
incontinence occurred mostly in the cases with hybrid total
prosthesis and cross link) and BCOU (with most
incontinence for the patients with uncemented total
prosthesis and hybrid prosthesis). Regarding the results in
terms of ability of self-feeding, we noticed large differences
for LCO or RCO suggesting the ability of patients with
uncemented total prostheses to feed themselves. The
observed frequencies are relatively equal to the theoretical
ones in people with BCOU. On contrary, for BCOB we
noticed a significant increased need for help in terms of
ability of self-feeding for the patients with cross link and
hybrid total hip replacement.

We also evaluated the effect of mode of production
(traumatic vs. nontraumatic) on postoperative daily living
activities (ADL) and post-surgery evolution. Figure 10
illustrates a significant correlation between the mode of
production and postoperative daily living activities (ADL)
and the subsequent progress after surgery.
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Figure 10. Effect of mode of production (traumatic vs.
nontraumatic) on postoperative daily living activities
(ADL) and post-surgery evolution. Data were
compared using Chi-square test.
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Discussions

Coxarthrosis is a condition with a long-term evolution,
the symptoms evolve over time and increase in frequency,
becoming disabling for the patients in general and for older
patients in particular [22-24]. Van Dijk et al. (2008) and
Reeuwijk et al. (2010) emphasized the coexistence of
coxarthrosis with a set of comorbidities, among which they
highlighted HTN or diabetes. Associated diseases alter
pain perception while others increase disability, and others
affect both [25,26]. Total hip replacement (THR) aims
mainly to improve quality of life via restoration of hip
function and pain relief. The number of THA is being
increased gradually driven by an aging population and
higher rates of coxarthrosis diagnosis. Comparing to other
medical branches, the orthopedic literature comprises only
few works describing the evaluation of health-related
quality of life in pre- and post -operative phase, after total
hip arthroplasty [27-29].

Our study aimed to compare the outcomes in terms of
quality of life of patients who had undergone THA at our
County Hospital, in relation to coxarthrosis etiology
(traumatic or non-traumatic), using the SF-36 test. A
scoring algorithm was used to convert the raw scores into
the eight dimensions of health status: physical functioning;
physical role limitations; bodily pain; general health
perceptions; energy/vitality; social functioning; emotional
role limitations and mental health.

Our results indicated that physical functioning is more
affected in participants with traumatic coxarthrosis, while
fatigue is specific to nontraumatic coxarthrosis. On the
other hand, emotional well-being and social functioning
are high in patients with traumatic coxarthrosis, probably
because they have not experienced emotional erosion and
alienation compared to people with traumatic coxarthrosis.

Pain is a strong signal of decreased functionality and
decreased quality of life, therefore traumatic participants
report with a high frequency pain, but a good general state
of health, as suggested also by Shiba et al. [30]. One month
after surgery, we recorded an increase in physical
functioning and improved perception of the ability to
exercise roles in participants with nontraumatic
coxarthrosis. Energy and well-being were at higher level in
traumatic group, 1st month post-surgery, although pain
was still predominant. A better general health was more
evident in traumatic participants, probably as a result of
restructuring the perception of health and illness. The
evaluated symptoms in the preoperative phase, shown a
significant influence on physical functioning parameters
recorded in the postoperative phase, in the traumatic group.
On the other hand, surgical procedures lead to an increase
in postoperative functionality, a relationship mediated by
the type of prosthesis, especially in the case of uncemented
total arthroplasty and revision total arthroplasty.

The multiple regression model was conducted to
determine the key predictors that contribute to the
improvement in patients' functionality and enhanced
quality of life. Within the context of the current study,
several independent variables were examined for their
impact on physical functioning during the postoperative
phase. These variables included gender, age, diagnostic
factors, symptoms, type of prosthesis, and surgical
procedures. In the traumatic group, the regression model
accounted for 43.6% of the variance in physical
functioning during the postoperative phase. The model
revealed that age was the sole strong independent predictor
of postoperative physical functioning in the traumatic
group. Conversely, in the non-traumatic group, the
regression model explained 55.6% of the variance in
physical functioning during the postoperative phase. It
identified gender, age, symptoms, and type of prosthesis as
strong predictors of postoperative physical functioning in
the non-traumatic group.

The relationship between daily living activities and
type of prosthesis was also evaluated, highlighting the
aspects related to self-care. The term activities of daily
living (ADL) was proposed by Sidney Katz in 1950, being
used as an indicator of a person's functional status [31,32].
Inability to perform ADLSs results in dependence on other
people and/or mechanical devices. The inability to perform
essential activities of daily living can lead to un-safe
conditions and consequently, a low quality of life [33].
Evaluating a person's ADLs is of crucial importance, being
predictive factors of the need for alter-native living
arrangements, hospitalization, and use of home care
[32,34]. The outcome of a treatment program can also be
assessed by reviewing a patient's ADLs [35]. Particularly,
the autonomy in terms of ability to go to the toilet alone is
relevant for people in general and in particular for patients
with coxarthrosis, having an important impact from
psychological and social point of view.

Assessing the ADLs and evaluating the patient's
routines, may help physicians and nursing staff to correctly
monitor the patient's condition, to establish treatment plan
and intervention appropriately. Edemekong et al. [32]
consider that a specialist should address a patient's general
medical condition when determining the level of
achievement of the patient's functional capacities that
otherwise ensure independent living and personal care. Our
data indicates that traumatic patients exhibited a higher
frequency of independence in terms of personal hygiene,
dressing, and going to the toileting, along with a greater
occurrence of continence and the ability to eat unassisted,
compared to non-traumatic patients. Furthermore, the
traumatic group displayed more favorable post-surgery
evolution compared to the non-traumatic group.
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To the best of our knowledge, this is the first study
conducted in Romania, dealing with the complex aspects
regarding the influence of coxarthrosis etiology on the
patients” quality of life, along with complementary
evaluation of the relationship between daily living
activities and type of prosthesis or surgical procedures.
Worldwide, few papers were devoted to evaluation of
health-related quality of life before and after total hip
arthroplasty, with short or long-term follow-up [36-40], but
none of them considered the etiology of coxarthrosis.

Our study has some limitations. Due to its
observational and retrospective character, it lacks reliable
baseline data and a control group. Also, we were not able
to extend the follow up period, because after more than one
month, most of the subjects lost their interest to participate
in the study, although multiple attempts were made to trace
all the patients for long follow-up evaluation. Finally,
another limitation was the possible influence of COVID-
19 pandemic restrictions in terms of length of time on the
waiting list for THR surgery, which might have influenced
the pre-operative symptoms. It is well known that during
the COVID-19 pandemic, all non-urgent surgeries were
suspended.

Conclusions

Within the limitation of our study, we conclude that the
Short Form 36 Health Survey Questionnaire (SF-36) is a
useful tool in order to determine variations in health status
and to assess the effectiveness of THA interventions
related to coxarthrosis etiology. The multiple regression
model revealed that age was the sole strong independent
predictor of postoperative physical functioning in the
traumatic group, while in the non-traumatic one, it
identified gender, age, symptoms and type of prosthesis as
strong predictors of postoperative physical functioning.
The overall results indicated that the traumatic group
displayed more favorable post-surgery evolution and
higher autonomy compared to the non-traumatic one.
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