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Abstract

Objectives: The study evaluated the professional activity of patients after a total cementless hip replacement surgery performed at the age of <30 years.
Material and Methods: The study group comprised 87 patients, with 95 total cementless hip replacements. The mean age was 25.7 years. The youngest
patient was 17 years old, and the oldest 30 years old. The mean length of observation was 20.1 years, ranging 5-33 years. All patients underwent clinical
and radiological evaluations before the surgery, and again in the third, sixth and twelfth months after the surgery. Further follow-up visits were per-
formed every year. The tests were scored according to the Merle d’Aubigné and Postel (MAP) classification, as recommended by the Polish Society of
Orthopaedics and Traumatology. Postoperative radiographs were used to assess the position of the endoprosthesis, and the degree of implant healing
in the bone tissue. The data was subjected to statistical analysis. Results: Of the surveyed group, 67 patients were professionally active before the sur-
gery: 34 were white-collar workers, 29 manual workers, and 4 students or school pupils. The remaining 20 had not worked for many years, and were
receiving sickness or disability benefits. An excellent result, according to the Kellgren-Lawrence classification, was noted in 22 cases, a good result
in 42 cases, and a satisfactory result in 6 cases. In 25 cases, a poor result was observed. All of the patients professionally active before the surgery
returned to work following the procedure. A further analysis found that 15 previously-unemployed patients commenced employment following
the procedure. The mean length of the sick leave was 196.2 days, and rehabilitation payments were granted in 5 cases. Conclusions: Total cement-
less hip replacement is a valuable method of treating osteoarthritis in young patients. All of the patients who worked before the surgery returned to
work in the same position and on the same employment conditions. Most of the previously-unemployed patients commenced employment following
the procedure. Int J Occup Med Environ Health. 2021;34(6):747-54
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INTRODUCTION cases of secondary coxarthrosis and in younger patients.
Total hip replacement is now a widely-recognized method It is not without significance that the vast majority of pa-
of treating advanced hip arthritis, allowing the treatment tients with secondary coxarthrosis are very young people,
of even severe forms of post-inflammatory or subdys- who can demonstrate significant disease symptoms even in
plastic degenerative changes in the hip joint. Hence, en- the second or third decade of life. Due to the complicated

doprostheses are becoming increasingly used in difficult nature of the anatomical and intraoperative conditions,
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and the high expectations of the patient, alloplastic proce-
dures in young patients present a unique challenge for or-
thopaedists dealing with hip replacement surgery [1,2].

Aim

The study evaluated the professional activity of patients
after total cementless hip replacement surgery performed
at the age of <30 years.

MATERIAL AND METHODS

The study group comprised 87 patients, 53 women and
34 men, in whom a total of 95 total cementless hip replace-
ment surgery procedures were performed in 1985-2014.
The left side of the hip joint was operated on in 49 cases and
the right side in 46. The mean age of the patients undergo-
ing the procedure was 25.7 years (SD = 3.757, Me = 27).
The youngest was 17 years old, and the oldest 30 years old.
The mean length of observation was 20.1 years (SD = 9.74,
Me = 20.86), ranging 5-33 years. The mean BMI was
24.785 (SD = 4.603, Me = 24.38), ranging 16.94-33.22.
The indication for surgical treatment was second-
ary, advanced degenerative disease of the hip joint.
The group included 60 cases (63.2%) of dysplastic cox-
arthrosis, 8 cases (8.4%) of post-inflammatory coxar-
throsis, and 4 cases (4.2%) of traumatic coxarthrosis.
In addition, 3 cases (4.2%) of secondary coxarthro-
sis co-occurring with Perthes disease were observed, and
7(7.2%) of degenerative changes in the course of rheu-
matoid joint inflammation. In 13 cases (13.7%), the al-
loplastic procedure was performed due to aseptic necro-
sis of the femoral head. More detailed characteristics of
the study group, divided according to sex, are presented
in Table 1.

The study was performed retrospectively. All patients un-
derwent clinical and radiological evaluation before the sur-
gery, and again in the third, sixth and twelfth months after
the surgery. Further follow-up visits were performed every
year. The last patient follow-up was conducted in 2019.
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The tests were scored according to the Merle d’Aubigné
and Postel (MAP) classification, as modified by Charnley,
as recommended by the Polish Society of Orthopaedics
and Traumatology. In this system, points are assigned for
pain, gait and the sum of the ranges of passive movements
within the operated hip joint [3]. The level of pain was
evaluated according to a 10-point Visual Analogue Scale
(VAS) [4].

The level of advancement of hip osteoarthritis was as-
sessed according to the Kellgren-Lawrence classification
based on the radiological image taken before the proce-
dure [5]. In all cases, X-ray images were taken of the op-
erated hip joint from the anterior-posterior and axial
projections. Postoperative radiographs were used to
assess the position of the endoprosthesis, the degree of
implant healing in the bone tissue, and the presence and
degree of extra-skeletal ossification [6,7]. In addition,
the extent of migration was determined, i.e., the verti-
cal, horizontal and angular displacement of the acetabu-
lar component. The healing of the acetabular compo-
nent was evaluated according to the 3-level DeLee and
Charnley classification, and that of the endoprosthesis
stem according to Gruen and Moreland. The following
features were also assessed: the axial seat of the stem
in the femoral shaft, the features of vertical migration,
atrophy, hypertrophy and saturation of bone tissue, and
the presence of ossification in 7 zones [8,9]. The radio-
logical evaluation was performed by an independent re-
searcher.

Of the group, 67 (77%) patients were professionally active
before the surgery: 34 (50.7%) were white-collar workers,
29 (43.3%) manual workers, and 4 students or school pupils.
The remaining 20 patients had not worked for many years,
and were receiving sickness or disability benefits. The vast
majority presented with dysplastic coxarthrosis. Finally,
10 patients had never engaged in professional activity, and
had been receiving disability benefit before the operation
due to not being able to perform professional work.
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Table 1. Characteristics of the study group of patients after a total cementless hip replacement surgery performed in 1985-2014

in £6dz, Poland

Participants
) (N=287)
Variable
women men
(N = 53,60.9%) (N = 34,39.1%) total
Procedures [n (%)] 60 (63.2) 35 (36.8) 95
right hip 32 (69.6) 14 (30.4) 46
left hip 28 (57.1) 21 (42.9) 49
2-stage left and right hip 7(87.5) 1(125) 8
BMI
M 24.812 24.781 24.785
min.-max 16.94-33.22 19.25-30.03
Age at operation [years]
M 249 26.8 25.7
min.—max 17-30 17-30
Observation period [years]
M 22.8 151 20.2
min.—-max 6.8-34.6 5.3-332

The data was subjected to statistical analysis. The Kaplan-
Meier survival rate of the prosthesis was calculated using
the Statistica v. 10.0 PL software [10]. The relationship be-
tween the preoperative and postoperative VAS values was
determined using Student’s t-test.

The study was approved by the Bioethics Commission
(RNN/178/14/KE). All procedures involved in the study
were performed in accordance with the standards given in
the 2013 Declaration of Helsinki.

RESULTS

In all cases, as expected, the preoperative clinical and ra-
diological results were poor. All hip joints were qualified as
grade IV according to the Kellgren-Lawrence classification.
The mean length of stay in the clinic was 8.4 days
(SD = 2.836; Me = 8). A significant relationship was ob-
served between the duration of hospitalization and the eti-
ology of the degenerative illness: while the shortest stays

were recorded in cases of sterile femoral head necrosis,
the longest stays were associated with cases of severe de-
generative changes occurring together with developmen-
tal hip dysplasia, with significant movement limitations
and limb length asymmetry before the surgery.

After a mean postoperative period of >20 years, an ex-
cellent result according to the Kellgren-Lawrence clas-
sification was noted in 22 cases (23.16%), a good result
in 42 cases (44.21%), and a satisfactory result in 6 cases
(6.32%). In 25 cases (26.31%), a poor result was observed.
On the basis of this classification, a mean improvement
of 6.9 pts was observed at the final clinical evaluation
(SD = 1.314; Me = 7). This result is statistically signifi-
cant. All poor outcomes were associated with aseptic loos-
ening of the endoprosthesis, with 1 case being associated
with septic loosening; these patients underwent a 2-stage
revision procedure, resulting in a good final outcome.
The clinical findings are presented in Table 2.

[JOMEH 2021;34(6)

149



150

ORIGINAL PAPER M. DROBNIEWSKI ET AL

Table 2. Clinical results of the study group of patients after a total cementless hip replacement surgery performed in 1985-2014
in L.6dz, Poland, according to the modified Merle d’Aubigné and Postel (MAP) classification, according to the etiology

of degenerative changes

Hip results according to MAP classification

Etiology of degenerative changes

excellent good satisfactory poor
DDH (60 hips) [n] 6 31 3 20
AVN (13 hips) [n] 10 3 0 0
Coxarthrosis (8 hips) [n] 0 3 2 3
RA (7 hips) [n] 4 2 0 1
Injury (4 hips) [n] 1 2 1 0
Perthes disease (3 hips) [n] 1 1 0 1
Total [n (%)] 22(23.16%) 42 (44.21%) 6 (6.32%) 25 (26.31%)

AVN - avascular necrosis of the femoral head; DDH - developmental dysplasia of the hip; RA - rheumatoid arthritis.

Radiological evaluation revealed no other abnormal
symptoms, apart from the previously discussed cases of
loosening and revision, and confirmed that the prosthe-
sis components were properly seated. In 8 cases (8.2%),
extra-skeletal ossification was observed.

The mean VAS score was 6.3 pts (SD = 1.42; Me = 7)
before the surgery, and 1.6 pts (SD = 0.843; Me = 1) after
the surgery (p < 0.001 ). This difference is statistically sig-
nificant.

The subjective evaluation performed after the procedure
was much better than the final results. The greatest im-
provements were observed in terms of significant reductions
or resolution of pain, increases in the range of motion of
the operated joint, and greater gait efficiency. Such improve-
ments contributed to a more favorable overall assessment of
the operated hip function and greater patient satisfaction
with the obtained result. As predicted, relatively worse final
results were recorded among patients treated for coxarthro-
sis after childhood developmental hip dysplasia. However,
when analyzing these results, it should be remembered that
an excellent grade following arthroplasty corresponds to
the parameters observed in a healthy hip joint.

On the basis of these findings, using the Kaplan-Meier
estimator, it was possible to determine the likelihood of
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“survival” of the implants. Over an observation period of
10 years, the biofunctionality, i.e., the Kaplan-Meier coef-
ficient, was found to be 85.18% for the entire prosthesis,
93.83% for the stem, and 86.42% for the acetabular com-
ponent (81 cases). During a 15-year period, this value was
69.84% for the entire prosthesis, 85.71% for the stem, and
71.43% for the acetabular component (63 cases). In turn,
over 20 years, the survival rate was found to be 54.54%
for the entire endoprosthesis, 81.81% for the stem, and
56.36% for the acetabular component (55 cases).

All of the 67 patients who were in professional employ-
ment before the operation returned to work following
the procedure. A further analysis found that 15 previ-
ously-unemployed patients entered employment follow-
ing the procedure. The mean length of sick leave was
196.2 days, and rehabilitation payments were granted in
5 cases.

DISCUSSION

The first total hip replacement procedure was performed
in 1938 by the English orthopaedist Philip Wiles [11]. Since
then, tremendous progress has been made in this field
of orthopaedic surgery, and modern hip joint prostheses
have evolved through steady advancements in the design
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of materials, technical solutions, modern articulations and
surgical techniques. Currently, total hip replacement sur-
gery is the method of choice for the treatment of extensive
and advanced degenerative changes of various etiologies
in the hip joint.

However, the effect of arthroplasty on the professional ac-
tivity of younger patients, i.e., those of the age examined
in the present paper, remains unclear. Nevertheless, some
studies have examined the problem in a slightly broader
SCope.

It has been reported that the majority of people employed
prior to hip replacement return to work following the sur-
gery [12,13]. The present findings suggest that the etiology
of degenerative changes appears to be of key importance
in determining the return to professional activity by young
patients following hip replacement. The prognosis is very
good in the case of hip replacement surgery performed
due to aseptic necrosis of the femoral head: these patients
quickly regained their full physical fitness, and typically
returned to work in their previous position after a mean
period of 3 months. All patients with aseptic necrosis of
the femoral head returned to their previous work after
the surgery. These findings indicate that the key factors
in this regard are a relatively short disease course, a quick
decision to perform endoprosthesis and the motivation of
patients to resume professional activity. Young doctors,
lawyers and farmers return to their previous work particu-
larly quickly.

Patients treated surgically for post-traumatic lesions and
those suffering from rheumatoid diseases (rheumatoid ar-
thritis, ankylosing spondylitis) have a slightly worse prog-
nosis. In these cases, degenerative changes develop much
more slowly, and the patients gradually adapt to them.
The only motivation to undergo arthroplasty was a signifi-
cant limitation of the hip joint function. The fact that some
of these patients had previously been receiving a disabil-
ity allowance did not favor the decision to return to work.
This was reflected in the results obtained by the authors.

The worst prognosis was observed in young patients treat-
ed surgically due to degenerative changes resulting from
hip joint disease in childhood. In this group, the worst
professional situation is observed among patients treated
for dysplastic coxarthrosis: a degenerative disease charac-
terized by extremely severe distortions of the anatomical
structure of the hip joint. The picture of these distortions
is often additionally complicated by the effects of previous
surgical interventions in this area; however, although early
results were promising, these were not confirmed in long-
term observations. In these patients, the first symptoms of
the disease appear very early, even in the second or third
decade of life. Their expectations regarding the proposed
treatment and the expected end result are exceptionally
high. Being at the peak of biological, professional and
social activity, these patients expect a quick return to full
fitness in all aspects of their daily life. It is also important
to note that some of these patients have never taken up
a job due to significant limitations in their mobility.

The literature clearly confirms the effectiveness of hip re-
placement surgery and that it has a beneficial effect on
the possibility of returning to professional activity. How-
ever, it is difficult to compare the results presented in this
article with these findings. This issue is influenced by many
factors. Generally, the procedure was associated with a sig-
nificant improvement in the quality of life, including an
improved range of motion, locomotion and reduction or
even elimination of pain; these provided excellent condi-
tions for returning to work. This was particularly apparent
in the patients with aseptic necrosis of the femoral head,
who returned to professional activity relatively early.

A completely different situation occurred in patients with
a different etiology of degenerative changes. These patients
had experienced a significantly reduced quality of life for
a long period before the procedure, mainly due to the sig-
nificant limitation of movement in the hip joint and muscle
insufficiency, and were frequently subject to asymmetry of
the limbs and faulty, inefficient gait. It was not the case that
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these patients tended to avoid work for reasons related to
the performed procedure. Rather, earlier dissatisfaction
with the work performed, low earnings and a lengthy period
of inability to work before the procedure had a stronger in-
fluence, as did an acquired habit of remaining unemployed
while on sickness benefit or disability allowance.

In addition, a long waiting time for scheduled surgery has
a significant negative impact on return to work. However,
to the dissatisfaction of doctors and patients, hip replace-
ment surgery has limited funding and availability, and
suffers from long waiting times. Surgery can also be post-
poned by the patient due to a fear of losing a job, and of
the outcome of the surgery itself. As such, it is difficult to
compare these results with literature data.

Limitations to work were reported prior to the surgery irre-
spective of hip joint being replaced like standing, lifting, car-
rying moving objects, crouching, bending or kneeling [14].
Sankar et al. [14], in his study, noticed that about one-third of
people returning to work within 1 month post-surgery tended
to report more pain, function and work limitation than those
who returned later post-surgery. Bohm [12] found that people
with total hip replacement had an improved ability in meet-
ing job demands at 1-year follow-up. Patients who returned
to work were younger and with a better general physical func-
tion. Cowie et al. [16] reported that the majority of patients
undergoing total hip replacement can expect to return to
work and sporting activities within 4-6 months. They found
no differences in working or doing sports with postoperative
Grimby and Frandin [15] activity level, and physical level of
occupational activity. In that study, low impact exercises such
as walking or swimming were the most popular after hip sur-
gery. Placing restriction on the patient’s weight bearing and
range of movement was also found to slow down the return
to work with little additional benefit [17].

Whether the patient should return to work or high impact
activities is still open to debate.

The patient can expect rapid improvement for the first
3 months after the surgery. According to clinical evi-
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dence, it is thought that starting physical therapy right
after the surgery can help speed up the recovery process
and improve outcomes [18]. After a 6-week post-surgery
period, most patient will be able to return to most of their
daily activities including driving. Most patients are likely
to begin their sporting and recreational activities within
6 months after the surgery [19]. However, it may take
several days to several weeks before the patients will be
able to return to work. While maintaining total hip pre-
cautions for 90 days post-surgery [20], it is recommended
not to flex the hip by >90°, cross the operated leg over
the non-operated leg, or walk pigeon-toed (internal rota-
tion of the hip). Most people experience rapid recovery
in the first 3-4 months following hip replacement, after
which improvements continue at a slower rate for up to
ayear [21]. The type of work will determine the length of
time before return to work. The patients return to desk
jobs and administrative work at about 6 weeks, while re-
turning to manual labor is significantly prolonged, with
average return to a job that requires [22] heavy lifting or
excessive activity taking of 3-6 months [23,24].

The authors’ observations and discussions with patients
clearly suggest that an increasing number of patients want
and expect a quick return to work after hip replacement
surgery. This is supported by the gradual shortening of
the waiting time for the procedure itself, improvements in
the surgical technique, fast rehabilitation procedures, and
a growing general awareness of the patients.

CONCLUSIONS

Based on the present findings and those of previous stud-
ies, the following conclusions can be drawn: total cement-
less hip replacement is a valuable method of treating
osteoarthritis in young patients, all of the patients who
worked before the surgery return to work in the same po-
sition and on the same employment conditions, and most
of the previously-unemployed patients enter employment
following the procedure.



WORK AFTER HIP REPLACEMENT IN ACTIVE PATIENTS ORIGINAL PAPER

REFERENCES

1.Li M, Glassman AH. What’s New in Hip Replacement.
J Bone Joint Surg Am. 2018;100(18):1616-24, https://doi.org/
10.2106/JBJS.18.00583.

2. LiM, Glassman A. What’s New in Hip Replacement. J Bone
Joint Surg Am. 2019;101(18):1619-27, https://doi.org/10.
2106/JBJS.19.00553.

3. D’Aubigne RM, Postel M. Functional results of hip arthro-
plasty with acrylic prosthesis. J Bone Joint Surg Am. 1954;
36-A(3):451-75.

4. Wewers ME, Lowe NK. A critical review of visual analogue
scales in the measurement of clinical phenomena. Res Nurs
Health. 1990;13(4):227-36, https://doi.org/10.1002/nur.4770
130405.

5. Kellgren JH, Lawrence JS. Radiological assessment of os-
teo-arthrosis. Ann Rheum Dis. 1957;16(4):494-502, https://
doi.org/10.1136/ard.16.4.494.

6. Engh CA, Massin P, Suthers KE. Roentgenographic assess-
ment of the biologic fixation of porous-surfaced femoral
components. Clin Orthop Relat Res. 1990;(257):107-28.

7. Brooker AE, Bowerman JW, Robinson RA, Riley LH, Jr.
Ectopic ossification following total hip replacement. Inci-
dence and a method of classification. J Bone Joint Surg Am.
1973;55(8):1629-32.

8. DeLee JG, Charnley J. Radiological demarcation of cement-
ed sockets in total hip replacement. Clin Orthop Relat Res.
1976;(121):20-32.

9. Gruen TA, McNeice GM, Amstutz HC. “Modes of failure” of
cemented stem-type femoral components: a radiographic anal-
ysis of loosening. Clin Orthop Relat Res. 1979;(141):17-27.

10. Kaplan EL, Meier P. Nonparametric Estimation from Incom-
plete Observations. J Am Stat Assoc. 1958;53(282):457-81,
https://doi.org/10.2307/2281868.

11. Wiles P. The surgery of the osteoarthritic hip. Br J Surg. 1958;
45(193):488-97, https://doi.org/10.1002/bjs.18004519315.

12. Bohm ER. The effect of total hip arthroplasty on employ-
ment. J Arthroplasty. 2010;25(1):15-8, https://doi.org/10.
1016/j.arth.2008.11.011.

13. Laasik R, Lankinen P, Kivimaki M, Aalto V, Saltychev M,
Makela K, et al. Return to work after primary total hip
arthroplasty: a nationwide cohort study. Acta Orthop.
2019;90(3):209-13, https://doi.org/10.1080/17453674.2019.1
591081.

14. Sankar A, Davis AM, Palaganas MP, Beaton DE, Badley
EM, Gignac MA. Return to work and workplace activity lim-
itations following total hip or knee replacement. Osteoarthri-
tis Cartilage. 2013;21(10):1485-93, https://doi.org/10.1016/
jjoca.2013.06.005.

15. Grimby G, Frandin K. On the use of a six-level scale for
physical activity. Scand ] Med Sci Sports. 2018;28(3):819-25,
https://doi.org/10.1111/sms.12991.

16. Cowie JG, Turnbull GS, Ker AM, Breusch SJ. Return to
work and sports after total hip replacement. Arch Orthop
Trauma Surg. 2013;133(5):695-700, https://doi.org/10.1007/
$00402-013-1700-2.

17. Peak EL, Parvizi J, Ciminiello M, Purtill JJ, Sharkey PE
Hozack WJ, et al. The role of patient restrictions in re-
ducing the prevalence of early dislocation following total
hip arthroplasty. A randomized, prospective study. J Bone
Joint Surg Am. 2005;87(2):247-53, https://doi.org/10.2106/
JBJS.C.01513.

18. Warwick H, George A, Howell C, Green C, Seyler TM, Ji-
ranek WA. Immediate Physical Therapy following Total
Joint Arthroplasty: Barriers and Impact on Short-Term Out-
comes. Adv Orthop. 2019;2019:6051476, https://doi.org/10.
1155/2019/6051476.

19. Mallon WJ, Callaghan JJ. Total hip arthroplasty in active
golfers. J Arthroplasty. 1992;7 Suppl:339-46, https://doi.org/
10.1016/s0883-5403(07)80022-2.

20. Madara KC, Marmon A, Aljehani M, Hunter-Giordano A,
Zeni J, Jr., Raisis L. Progressive Rehabilitation after Total
Hip Arthroplasty: A Pilot and Feasibility Study. Int J Sports
Phys Ther. 2019;14(4):564-81.

21. Teyhen DS. Total hip replacement: how long does it take to
recover? J Orthop Sports Phys Ther. 2011;41(4):240, https://
doi.org/10.2519/jospt.2011.0502.

[JOMEH 2021;34(6)

153


https://doi.org/10.1080/17453674.2019.1591081
https://doi.org/10.1080/17453674.2019.1591081
https://doi.org/10.1016/j.joca.2013.06.005
https://doi.org/10.1016/j.joca.2013.06.005
https://doi.org/10.1111/sms.12991
https://doi.org/10.1007/s00402-013-1700-2
https://doi.org/10.1007/s00402-013-1700-2
https://doi.org/10.2106/JBJS.C.01513
https://doi.org/10.2106/JBJS.C.01513
https://doi.org/10.1155/2019/6051476
https://doi.org/10.1155/2019/6051476
https://doi.org/10.1016/s0883-5403(07)80022-2
https://doi.org/10.1016/s0883-5403(07)80022-2
https://doi.org/10.2519/jospt.2011.0502
https://doi.org/10.2519/jospt.2011.0502
https://doi.org/10.2106/JBJS.18.00583
https://doi.org/10.2106/JBJS.18.00583
https://doi.org/10.2106/JBJS.19.00553
https://doi.org/10.2106/JBJS.19.00553
https://doi.org/10.1002/nur.4770130405
https://doi.org/10.1002/nur.4770130405
https://doi.org/10.1136/ard.16.4.494
https://doi.org/10.1136/ard.16.4.494
https://doi.org/10.2307/2281868
https://doi.org/10.1002/bjs.18004519315
https://doi.org/10.1016/j.arth.2008.11.011
https://doi.org/10.1016/j.arth.2008.11.011

154

ORIGINAL PAPER M. DROBNIEWSKI ET AL

22. Mariconda M, Galasso O, Costa GG, Recano P, Cerbasi S.
Quality of life and functionality after total hip arthroplasty:
a long-term follow-up study. BMC Musculoskelet Disord.
2011;12:222, https://doi.org/10.1186/1471-2474-12-222.

23. Malviya A, Wilson G, Kleim B, Kurtz SM, Deehan D. Factors

influencing return to work after hip and knee replacement.

Occup Med (Lond). 2014;64(6):402-9, https://doi.org/10.1093/
occmed/kqu082.

24. Lyall H, Ireland J, El-Zebdeh MY. The effect of total knee
replacement on employment in patients under 60 years of
age. Ann R Coll Surg Engl. 2009;91(5):410-3, https://doi.org/
10.1308/003588409X391785.

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License - http://creativecommons.org/

licenses/by-nc/3.0/pl/deed.en.

[JOMEH 2021;34(6)


https://doi.org/10.1093/occmed/kqu082
https://doi.org/10.1093/occmed/kqu082
https://doi.org/10.1308/003588409X391785
https://doi.org/10.1308/003588409X391785
https://doi.org/10.1186/1471-2474-12-222
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

