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ABSTRACT

The aim of the study was to evaluate the evidence for an
association between hip osteoarthritis (OA) and physical
work demands. Systematic searches were made and
epidemiological studies on hip OA and heavy lifting,
including farming and construction work and climbing
stairs, were reviewed for the period 1966—2007 inclusive.
The quality of the studies was assessed and best-
evidence syntheses of a causal relation between hip OA
and physical demanding work have been made using
specific criteria of the different degrees of evidence of
causality. Limitations of the studies include few partici-
pants, use of different diagnostic criteria, and a poor
description of the exposure. It is concluded that moderate
to strong evidence was found for a relation between
heavy lifting and hip OA. The burdens have to be at least
10-20 kg and the duration at least 10-20 years to give a
clearly increased risk of hip OA. For farmers the risk of hip
OA seems doubled after approximately 10 years of
farming and the evidence is considered as moderate to
strong. The evidence for a relation between hip OA for
construction workers is limited and there is insufficient or
no evidence that climbing stairs or ladders causes hip OA.

Hip osteoarthritis (OA) is the most common reason
for total hip replacement (THR) and a major source
of disability in developed countries. Symptomatic
hip OA occurs in 0.7-4.4% of adults."® Hip OA can
be inherited.* Congenital dislocation, Legg-Calve-
Perthe disease, slipped femoral capital epiphysis,
body mass index (BMI) >25° major hip injuries,’
and some sports activities result in an increased risk
of developing hip OA in later life.” ™"

The aim of this study was to critically review the
epidemiological evidence for a causal relation
between hip OA and an exposure to heavy lifting,
climbing stairs or ladders and exposure to heavy
lifting combined with kneeling or squatting. The
review is based on a scientific report”” made on
behalf of the Scientific Committee of the Danish
Society of Occupational and Environmental
Medicine for the use of the Danish National
Board of Industrial Injuries in their evaluation of
whether knee OA and hip OA caused by physical
work demands should be included on their list of
occupational diseases that may be compensated
through the Danish Worker Compensation act.
The relation between knee OA and occupational
work demands is presented in another paper.”

MATERIAL AND METHODS
The relevant studies were identified through
searches in the following literature databases:

MEDLINE (1966-May 2007), NIOSH-tic (1990
May 2007), EMBASE and HSEline (1990-May
2007). The following keywords were used: [Hip
and (osteoarthritis or osteoarthrosis) and (work or
occupation)]. Further relevant literature was found
by screening the reference lists of all relevant
articles identified.

A study was selected for a more detailed review
if it fulfilled specific criteria described in Jensen,
2007.* The diagnostic criteria for hip OA was: (a)
radiological verified hipOA including radiological
joint space narrowing (JSN) or the Kellgren and
Lawrence criteria for hip OA; (b) a diagnostic code
of hip OA (WHO International Classification of
Diseases: 1CD-8=713.00 or ICD-10=M16 (hip
OA)); (c) had a THR or (d) were on a waiting list
for THR.

The quality of the studies, and the strengths and
the weaknesses of the studies were evaluated
according to the aspects outlined in Jensen,
2007." The quality assessment is shown in table 1.

The studies were considered to be heterogeneous
with regard to the population studied, outcome
measures for hip OA, and exposure measurement
and it was therefore refrained to make statistically
pooling of the data. There was instead carried
through a “best evidence” synthesis® ** according to
the aspects described in Jensen, 2007."

RESULTS

Identification and selection of literature

The electronic search retrieved a total of 491
references. Of these the 19 articles shown in
table 1 met the inclusion criteria. Three articles
were found in references of the retrieved literature.
Of 22 articles, 14 studies investigated an associa-
tion between hip OA and heavy lifting;"* 14
studies investigated hip OA among farm-
ers'® 1620242027299 and six among construction
workers.'? 1262 %2 Fiye studies investigated the
relation between hip OA and climbing stairs or
working on ladders;" '*** ** * and no study dealt
with heavy lifting combined with kneeling/squat-
ting. Figure 1 shows the results of the searches, and
the number of epidemiological studies that
remained after applying the inclusion criteria on
the search.

Description of the studies

Heavy lifting

Fourteen epidemiological studies focused on the
relation between hip OA and heavy lifting (see
table 2 for study details).

Occup Environ Med 2008;65:6—19. doi:10.1136/0em.2006.032409

"saibojouyoal rejiwis pue ‘Bururesy | ‘Buluiw erep pue 1xa1 01 palejal sasn 10 Buipnjoul ‘1ybliAdod Aq paldalold

" Jooyasaboysnwseiq
V.11-Z39 wswuedsd e G202 ‘6 AelN uo /wod (wg wao//:diy wouy papeojumod 2002 AINC 8T U0 60FZE0°9002° WB0/9ETT 0T St paysiignd 1suiy :psy uoldiAug dndso


http://oem.bmj.com/

Table 1 Hip osteoarthritis: assessment of study quality*

Design and Adjusted for Measurement Measurement Data presentation, Quality assessment]
Authors material confounders  of outcome of exposure statistical analysis total score
Lindberg, 1984” 1 0 1 1 0 3 +
Typpé T, 1985 z 0 1 1 1 5 +
Jacobsen, 1987” 1 0 0 1 1 3 .
Thelin, 1990% 2 1 3 2 2 10 T+
Vingaard, 19917 2 1 1 2 2 8 -
Vingaard, 199177 3 3 2 2 3 13 e
Vingaard, 1992* 1 0 1 2 2 6 -
Croft, 1992'° z 3 3 2 3 13 e
Croft, 1992 2 2 2 1 3 10 +++
Axmacher, 1993% 2 1 0 2 0 5 +
Roach, 1994* z 2 1 2 2 9 “
Jensen, 1994 2 1 2 1 2 8 -
Vingaard, 1997% 3 3 3 2 3 14 e
Thelin, 1997° 3 2 2 2 2 11 .
Coggon, 1998'°§ 2 2 3 2 3 12 A
Cviteticl, 1999" 2 2 0 1 2 7 -
Yoshimura, 2000 2 2 2 1 2 9 —
Lau, 2000 1 1 2 2 2 3 -
Flugsrud, 2002 Z 2 3 1 3 11 e
Tiichsen, 2003” 3 1 2 2 3 1 e
Thelin, 2004* 2 2 2 2 2 10 -
Jacobsen, 2004” 1 0 3 3 0 7 —

*Each item was scored from 1-3. Quality of the study was assessed by the sum of the scores, the maximum being 15 points.
tSeveral of the studies included more than one exposure, and have been cited more than once.

1The papers were subdivided into “+" poor quality (score 1-5); “++" medium quality (score 6-10); “+++" high quality (score 11-15).
§The study only scored 5 points (+) in relation to the study of farmers.

Twelve of 14 studies showed a significant association with an
OR range of 1.97 to 8.5 or relative risk range (RR) of 1.5 to 12.4.
Four studies were considered to be of the highest quality.' ' 1

In the case-control study by Vingaard et a/** 233 men receiving
the first THR were compared with 322 controls randomly
selected from the study population. The workload was
assessed by interview. Men with high exposure to heavy lifting,

age 3049 years, had a high risk of hipOA (RR 3.31, 95% CI 1.97
to 5.57) (results adjusted for age, BMI, smoking and sports
activities). The strengths of the study were the specified
exposure, the high number of participants, high participation
rate, the description of the study and the analysis. Exposure was
divided into three groups. Unexposed and the 5% lowest
exposed were defined as low exposure, and medium and high

Figure 1 Hip osteoarthritis. Material,
number of references in the electronic
search, and literature references (some of

References in databases
n=491

Dublets
n=187

the studies included more than one
exposure).

Did not fulfilled the inclusion criteria

n=284

Fulfilled the inclusion criteria
n=19

References from literature,
n=3

Included studies Heavy lifting, n=14

n=19

Farmers, n=14

Construction workers, n=6

Climbing stairs, n=5

Heavy lifting combined with
kneeling/squatting, n=0

* some of the studies included more than one exposure
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or sports activities. Subjects not active in their trade were

not included (risk of healthy worker effect)
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pain
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THR, total hip replacement; SHR, standardised hospitalisation ratio; BMI, body mass index (weight/height’); OA, osteoarthritis.

+, Poor quality score 1-5; ++, medium quality score 6-10; +++, high quality score >10.

exposure were divided into two equally large groups. This may
lead to a risk of misclassification, and to a dilution of the results.
335 men, treated for myocardial infarction in the same
hospitals, were also included to investigate possible recall bias
in relation to the exposure measurement giving strength to the
study. The differences between these men and men from the
general population in relation to self-reported physical workload
were very small and non-significant.

In a case-control study by Coggon et al*® cases comprised 210
men and 401 women placed on a waiting list for THR and 611
controls selected from the general population matched by age,
sex and general practice. The exposure was estimated by
interviews and specified for each job. Hip OA was more
common in men lifting burdens of 10 kg before the age of 30
(OR 2.3, 95% CI 1.2 to 4.2) adjusted for potential confounders.
No association with heavy lifting was shown in women. The
strengths of the study were the high number of participants, the
specified work demands, the description of the study and the
analysis. A weakness was the participation rate. Of those who
were invited to participate 84% of cases and 58% of controls
were included in the analysis. This might lead to bias if subjects
with heavy lifting were under-represented among the controls
or if subjects with hip OA reported their past exposure more
completely than the controls (recall bias).

Croft et al'® selected 60-75-year-old men who had had an out-
patient intravenous urogram. 245 cases (THR or JSN <2.5 mm
in at least one hip) were compared with 294 controls (JSN
>3.5 mm). Exposure included lifetime occupational history
with specified physical activity. Associations were found among
severe cases (JSN <1.5 mm) and heavy lifting (OR 2.5 (95% CI
1.1 to 5.7)) (adjusted for age and hospital group). The strength
of the study was the use of intravenous urogram. A bias which
can be caused if cases with symptomatic hip disorders seek
hospital treatment more often than the general population may
be avoided by this selection method. The exposure measure-
ment was defined as lift >25 kg. The frequency of lifting was
not described. Many workers may lift 25 kg every day or week,
and it is questionable if this criterion is sufficient to classify
workers as subjects with heavy lifting. This may lead to a
misclassification of non-cases as cases, most probably non-
differential and thereby diluting the associations.

A cohort study by Flugsrud er al'® used data from a
cardiovascular screening including 50 034 participants matched
with nine years of national data on THR. During follow-up, 672
people had a first THR because of primary hip OA. Exposure
data were collected by questionnaire during cardiovascular
screening. The question was: “During the last year, have you
had: mostly sedentary work; moderate (mostly walking);
intermediate (walking and lifting); intensive (heavy manual
labour)”. Intensive versus sedentary physical activity had an RR
of 2.1 (95% CI 1.5 to 3.0) (men) and 2.1 (95% CI 1.3 to 3.3)
(women). A large number of participants, high participation
rate (92%) and the prospective design gave strength to the
study. A weakness may be the exposure measurement. The
information on physical work activity was collected during a
12-month period. This may not describe the physical activity
during the whole work-life. The study included middle-age
subjects. In general people have jobs with highest physical
demands when young and still capable of lifting and carrying,
and tend to change occupation to less heavy work as they get
older. It seems likely that middle-aged workers with heavy work
will also have had heavy work when younger. This may lead to
a non-differential misclassification, and thereby dilute the
associations.
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Dose-response relation

There seemed to be a dose-response relation with higher risks
for the high exposure groups (OR range 1.5-12)' *?* than for
the medium exposed groups (OR range 1.1-4.1)'* ***°*® com-
pared with the low exposure groups. In three studies,' ** * there
seems to be a dose-response relation with an increase in OR
range of 1.2-1.9 for lifts of burdens >10 kg to OR range 1.5-2.7
for >25 kg and OR range 3.2-8.5 for >50 kg. The risk increased
in relation to the amount lifted, with the frequency of lifting,
and with the duration of lifted loads.

Farming
Fourteen epidemiological studies focused on the relation
between hip OA and farming (see table 3 for study details).

Thirteen studies showed a significant increased risk of hip OA
among farmers with an OR range of 1.98-12.0, an RR of 13.8
(one study) or an SHR of 273-286 (two studies). Four
studies'® *' ** *° were assessed as being of high quality.

In the case-control study by Croft et al'® (already described) of
245 cases and 294 controls, farmers who had >10 years of
employment showed a higher risk of severe hip OA compared
with farmers with <1 year of employment, OR 2.0 (95% CI 0.9
to 4.4). No difference was shown for the farmers in total, or for
farmers with 1-9 years of employment (OR 1.0). The number
of farmers with severe hip OA who have worked as farmers >1
year was relatively small (n = 19), which may explain the non-
significant differences.

Croft er al’* selected 1231 men, aged 60-76 years, from five
rural practitioners at random. 890 (72%) answered question-
naires and 412 had worked as farmers or as office workers. Of
those, 167 male farmers (cases) and 83 sedentary workers
(controls) underwent x ray examination. The risk of hip OA
was increased in farmers, especially in farmers employed
>10 years (OR 9.3, 95% CI 1.9 to 44.5) (adjusted for age,
height, weight and presence of Heberden’s nodes). One of the
strengths of the study is the selection of the study population
which in the primary questionnaire did not focus on farming or
hip disease. Therefore farmers had no reason to reply more often
than men from other occupations. The greatest limitation is the
relatively low participation rate and the over-representation of
symptomatic farmers (78%) compared with asymptomatic
farmers (64%). Even though there had been no further cases
of hip OA among the non-responding farmers, it could not
explain the big differences between the cases and controls.

In a case-control study by Thelin er al® 269 cases of
radiologically diagnosed hip OA (JSN <3 mm) were compared
with 538 randomly selected controls matched for age, gender
and place of residence. Radiological examinations of the pelvis
and hip joint in a two-year period were re-evaluated. Farmers
showed an increasing risk at increasing number of years of
farming compared to controls: 1-10 years, OR 1.58 (95% CI 0.59
to 4.28); 11-20 years, OR 2.81 (95% CI 1.31 to 6.03); and 21-30
years, OR 7.35 (95% CI 2.87 to 18.82). By using radiological
findings on previously taken x rays as case definitions, selection
bias may be avoided which gives strength to the study. On the
other hand farmers with heavy physical demands may seek
medical treatment and have x rays taken because of hip
symptoms more often than the general population, leading to
selection bias. There is also the possibility that farmers may be
less likely to consult hospitals if they live far from hospitals and
traditions in the trade.

Tuchsen et al® investigated four consecutive cohorts of all
employed Danish men, aged 20-59 years with follow-up for five
years in relation to hip OA. Exposure was classified by job title.

14

Self-employed farmers had a SHR for hip OA of 286 (262 to 313)
(only age-adjusted) (1994-9). The risk of hip OA showed a
0.14% average annual increase in the predicted SHR in the
period 1981-99. The strengths of the study were that all first
hospital admissions due to hip OA in Denmark were included,
and the longitudinal design. A limitation may occur if farmers
seek medical care because of hip pain more often than the
general population (selection bias). Another limitation is the
definition of hip OA (use of a diagnostic code) which is not as
valid as radiological JSN (risk of misclassification), which may
dilute the risk. The mean age for developing hip OA is
approximately 60-65 years. Although this study includes
relatively young subjects aged 20-59 years there may be a
possibility of underestimation of the real risk. Farmers who had
left their earlier occupation in farming because of hip OA were
not included (healthy worker effect). This will probably have
diluted the calculated risk which despite this showed significant
results.

Construction work

The association between hip OA and construction work has
been investigated in six studies. The study details are presented
in table 4. Four of the six studies showed significant increased
risk of hip OA with RR range of 1.66 to 7.0,” * OR 3.3," or SHR
151.%* Only the earlier described case-control study by Croft et
al** was evaluated as being of high quality. It showed
significantly increased hip OA among workers with employ-
ment of 1-9 years (OR 8.3, 95% CI 1.2-9.2), but not for
>10 years of employment (OR 0.5, 95% CI 0.1 to 2.3). The
association between construction work and hip OA was not as
strong as for farmers. This may be the result of inclusion of too
few participants, and of misclassification of the workloads.
There may be great differences between different kinds of
construction work in relation to lifted burdens, in frequency
and in weight." * The results may therefore be diluted by only
using the job title “construction workers”.

Climbing stairs or ladders
Five studies investigated the relation between climbing flights of
stairs and hipOA (see table 5 for study details).

Three of the five studies showed significantly increased risk of
hipOA with an OR range of 2.3 to 2.5 > or RR of 2.1. Only the
study by Croft er al'® was evaluated as being of high quality
(described in detail earlier). It used radiographic OA as inclusion
criteria. The association in this study was not statistically
significant.

Best evidence synthesis
The studies were considered to be of high quality if the
methodological quality score was >10.

Of 14 studies on the association between hip OA and heavy
lifting, four reached the level of high quality."” ** ** ** All these
studies showed significantly increased risk of hipOA with an RR
range or OR range of 2.3 to 3.3. One had a cohort design'® and
three a case-control design. All studies showed a positive
association, and for 12 of 14 studies the relation was significant.
A number of studies with different design from several countries
indicated an increasing risk of hip OA with an increasing degree
of heavy lifting. All 14 studies showed a positive association.
With regard to the various indices of heavy lifting, many studies
showed a dose-response relation and it seemed that burdens
should be at least 10-25 kg and the duration at least 10-20 years
to give a clearly increased risk of hip OA. It is not possible to

Occup Environ Med 2008;65:6—19. doi:10.1136/0em.2006.032409

"saibojouyoal rejiwis pue ‘Bururesy | ‘Buluiw erep pue 1xa1 01 palejal sasn 10 Buipnjoul ‘1ybliAdod Aq paldalold

" Jooyasaboysnwseiq
V.11-Z39 wswuedsd e G202 ‘6 AelN uo /wod (wg wao//:diy wouy papeojumod 2002 AINC 8T U0 60FZE0°9002° WB0/9ETT 0T St paysiignd 1suiy :psy uoldiAug dndso


http://oem.bmj.com/

Occup Environ Med: first published as 10.1136/0em.2006.032409 on 18 July 2007. Downloaded from http://oem.bmj.com/ on May 9, 2025 at Department GEZ-LTA

Erasmushogeschool .

Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

‘01 < 8109s Ayjenb ybiy “+++ !g1—9 9109s Ayjenb wnipaw ‘++ ‘G—| 8109s Ayjenb iood ‘+
'SIyMeoalso ‘yQ :(,yBiey/ybiam) xapui ssew Apog ‘NG ‘ones uonesijendsoy pasipiepuels ‘YHS uawaoeidal diy 10} ‘YHL

SI8puUNojuoa 1o} Juswisnipe op *(selq

|[e981 JO YySH) Judlansesw ainsodxa aAIadsoIaY "Mo|
Ajannejal ajel uonediored “(seiq Uonoa|as Jo YsH ‘YHL 10}
181| Buniem) uopuyep ase) ‘apew sisAjeue op ‘pauonus
SI3}I0M UOI}INISUOI JO SIquINU AjUO :SSBUNBBAN

*Apnis 8y} jo ped [[ews e Ajuo aie }IOM UOIONISU0D

8 qor
abe |ooyas
woyy Jeah | < 1o}

eale awes
ur 8onoeud |esauab wouy

a|dwes wopuel

‘(s48340M UOIONIISUOD €]) Salewa)
LOp ‘s8ew 1z :S|0J1u0)

'sjoLsip ysijbug

8aly} ul Juawaae|das diy Joy Buniem

uo papodal synsay "Apnis ay} jo uonduasap :yibuang sIayIom AsaBins play uonednaog 0/ :UBBW  (SI9X}IOM UO[INIISUOD £7) SaeLuay
+  |0Ju0d-ase) (82 018°0) §'1 uonINASU0Y - Joj Buniem sase MaIAIB| %89 '16-Gb L0 ‘seew Q1 :sase) 8661 uobbo)
(uoneayissejasiw Jo ysii) uoniuyap
ased se apod ansoubelp Jo as() *(apeJ} Jo UoIedYISSeIISIW
40 ysu) spouad JeaA-g ur pasaysiBal qol ule|y Vo0 (7296 VO diy)
(uoneayissejasiw Jo ysu) papnjoul aju3 qol Ajuo :ssauxespp diy 0651521
'Selq uonewoul 00°€LL 8-07I 'sajew [e10]
spione uBisap ay) “syuedionued Jo saquinu yBiy :yibuang (912 01 Z01)si8y10 SA siayiom 06-1861 1861 (o€ VO duy) 18z¢ 10 661
++ Hoyoy 161 HHS uonoNIISuU0Y aby pasijendsoy 1861 Ul apn qop  paseq-saisibey  ul §G-0Z :SJ9}I0M UOIIINAISUOI B[|\ uasuap
(ez 01 1°0) 50 sieah gl =
(uoneayyisse|asiw Jo ysii) pautejdxa Jayuny (zeazl)ee sieah 6|
jou Aauanbaly ‘BY $'Gz< | ‘Juswainseaw ainsodx3y (ww g1>) ww g'|> uoneinp
|ews AjaAne[a) Sased 819AaS JO Jaquinu :SSaUNBS/\ sases alanag aIanas pue apn qop
'Selq Uo1da|as leah | > ww G'z> Aioysiy
Jo ysu Buipioae sweiBoin snouanesul Jo asn :yibuang SA sIeah ul InNg v |euoizednaag VO diy noyum 6z :sjo1uo) 2,2661
+++  |01JU02-3SE) (F'g01/20) 6L JuawAojdw3 ‘Hods ‘aby aoeds-juiop MaIAIBUI papullg %89 G/-09 vodiy yum Gpz :saseg 1019
(uoneouyissejosiw Jo ysui) Bunji-Areay o0y pajejas Ajjeroadsa
jou ‘sdiy uo peoppom ybiy 03 ainsodx3 (seiq uonIB|AS
Jo ysu) uoisuad Apjigesip Bumab jo ysu pasealoul ue aney uonejndod [esauab ayy
Aew suonednado Aneay ui s19a[qng (uonealyisselosiw apn qor woJ} saew 86z :S|0J1u0)
J0 Ys1) sajealyiad ueldisAyd woly sisoubeip :ssauyeap s|04ju09 v0 diy ueoisAyd Aojsiy (S4adp0M UONINASUOD
‘uBisap pue |euajew jo uonduasap :yibuang (vl 01 G°€) SENTY e Aq apew |euonednaag vE-GL6L £Z) V0 diy 03 anp uoisuad 20661
++  |0JJu02-ase) 0L Yd uonoNIISuU0Y aby sisoubelp Asewig MaIAIBU| %EL uwiog  Aujigesip yum sajew Q| :saseg paeeBuip
(seiq
uo1399|as Jo ysii ‘yodiy Jo asnedaq pasijendsoy) uomulep
aseq ‘(uoneayisseasiw Jo ysi ‘(Areay ‘wnipaw ‘wbi)
ainsodxa + a1} qol) uoneslysse|d ainsodxa :ssauyeaN (voduy) (V0 0zg) :dnoib
‘syuedionted Jo ainsodxa mo| 00°€LL 8-a9I 0L61 pue 0961 ul ainsodxa mo7 /GOLG :S[0J1u0Y
Jaquinu yBiH "paquosap |jam [eLialew pue ubisap :yibuang (871 01 zg'L) SA sigyiom €-1861 uonednado auleg G7—G061 (vo €z2) 21661
++ Hoyoy 99°L Yy uoi3oNIISU0Y Aunoo ‘aby ur pasijendsoy apn qop  paseg-aisibay uiog S13I0M UOI}ONIISU0D GEOBE piebuip
(505 = u) uoneindod Apnis ay jo ued Joy eyep alanss 616 Jo uonejndod e uyum
Ajug ‘s1apunojuod [enuajod Joj Juswisnipe oy ‘Bunsal ‘ajelapow ‘pjiw (S19yJ0M UO03ONIISUOD 1)
|eansinels op “Buissiw ajes uonedianed :ssauyesp Vo saileuuonsanb ui V0 diy noyum GGz :sjosuo)
‘auou :yibuang SIBYI0 SA SIBYIOM diy jeaiBojoipes paquasap 3y qol G :ueaw (sJai0m u01}INIISUOI 126861
+ |onuod-ase)  (86°Z 01 8°0) ¥S'L uoroNIISuU0Y - annoadsonay  :uonednado juasald - ‘98-91 Z2) V0 dy yzz :sese) ‘oddA]
ssawyjeam/ypbuans !(+++ ‘++ ‘+) Apnis ayy jo Anjenp ubisag (19 %56) HO suosueduio? :Aq payojepy  euauo ansoubelq :Aq painseaw ajes (s1eah) uonejndod Apmg agualajay
'synsay 110} paisnipy ainsodx3 uonedionied aby

oM uo13onasuod :Bunyll Areay aajoaur yaiym suonednaso pue siuyueosiso di ¢ ajqel

15

Occup Environ Med 2008;65:6—19. doi:10.1136/0em.2006.032409


http://oem.bmj.com/

Occup Environ Med: first published as 10.1136/0em.2006.032409 on 18 July 2007. Downloaded from http://oem.bmj.com/ on May 9, 2025 at Department GEZ-LTA
Erasmushogeschool .
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

‘01 < 2103s Ayjenb ybiy ‘+++ ‘01—9 2109s Ayjenb wnipaw ‘++ !G—| 8109s Ayenb Joog ‘+
"SUYLR03ISO 'Y (,b1ay/ybiam) xapul ssew Apog ‘|Ng ‘ones uonesijendsoy pasipiepuels ‘YHS ‘uswadeidal diy [e10) ‘YHL

uoiBal awes ayy ul aopoeid

. o (%61) |esauab wouy payalew sapush

(seiq ||e2au Jo ysui) elep ainsodxa aA0ads0l}aY *(Selq uoiId|as (66 0 0'L) 62 Sejewad VO t—¢ apeib woydwAs aioyaq pue abe :sjonuo)
40 ysU "YH]1) uomuyap ase) "uaw Ajje1oadsa ‘YH1 yum s1aslgns (Lzyorgl) L8 S9le\ aiydesBoipey pouad 1sabuoj ay} Vo dy
may e AjuQg -a1es uonedionted pue abe Buissiw :ssauyeapy Buiquuja ou sa (%01) Asebuns 10} payiom pey yum Buoy Buoy ul

‘le 3o eINWIYsoA pue /e 33 uobboy se ubisap awes :yibuang Aep/syybyy abe pue Japuah 10y Buntepp Aayy yoym ur gqop pasijendsoy sojewa}

6-19. doi:10.1136/0em.2006.032409

Occup Environ Med 2008;65

++  |0JjU02-8SE) Gl< sueys Buiquiy Aq payore|y| (%LL) YHL MalAIBU| - - 801 ‘sejew Qg :saseg
sjuedionued ajewsy jo . R uonejndod [e20] ay)
. (L'zo1go) Ll qof ureyy .
Jaquinu ||lews “(seiq [[edal Jo ysii) elep ainsodxa aAndadsoliay qol urew pue wolj 1| :S|01u09
‘(seig uonoa|as 4o ysi ‘YH1) uomuyap aseq ‘(B pg<) Bui (0Z o1 10) 60 qol 18114 s ul uedep ur s1oLlSIp
Aneay papiodal uswWoM Ma4 YO UHM SB[ell May :SSauxesp\ Buiquijo ou Avanoe |eaisAyd ‘jooyos Z U Juawaoe)dal
‘le 39 neq pue /e jo uobBoy se ubisap awes :ybuang sA sybly}  paydlew aduapisal Aiabuns Buinea| aauig 9 :ueaw diy oy Buniem sajew
++  |0JJu02-8sE) 0g< saieys Buiquuy ‘1apuab ‘aby 10} Buniepp alleuuoiisanp %L6 ‘Gh< || ‘sojewsy g0 :sase)
(€9 0180) €2 sieah gz=
(loy 01 t°0) €1 sieak 6101
(zzorgo vl sieah g >
sajewa
dnoib ainsodxa ybiy ur uswom ('€ 0160) 8L siesh gz=
Ma4 *(Seiq [[e2a1 Jo ysu) Juawiainseaw ainsodxa aAndadsoliay (6 0 1'l) €2 sieak g1-01
mo| Ajganejal o1 10 e sieok Aanoe aonoeld
ajes uonedidied ‘(Selq uoiloa[es Jo ysu) YH1 40} 11 B (Fzorro) el oL> Japuab pue abe |eaisAyd paiyoadg |esauab wouy sajewsa} |oy
B WO} Sase) :ssaueaj\\ paisnipe synsay "saniAnoe [eaisAyd S9lely Aq paydrepy abe [ooyas $]043u09 JO ‘sejew 1z :S|0Jju0)
JUBIaYIp Jo uonedydads yum smalnalul Ag pajas)|od ainsodxy Buiquuia ou sapou wouy Jeah | < 1o} %8G ‘sased sjousip ysibug ¢ ur Y1
*Apms paquasap ||a\\ “siuedionted jo Jaquinu ybiy :yibuang s sjybiyy s,uapiagaH Asabins play uonednaog 10 %8 0L :ueaw 10} Buniem sajewsy
++  |0ju0d-8se) 0e< siess Buiquy  “Ainfur diy ‘ng 1oy Buniepn Malna| %89 ‘L6-G  LOY 'sajew 01z :s8se] 8661 uobboy
(uoneaiyissejosiw Jo ysu) ybiy
pue Mo| se paijisse|d Ajuo siiels Jo Jaqunp ‘(UoeOLISSeISIW
J0 Yjsu) elep ainsodxa aAndadsol}al :SSauNea . o seale
'syods ‘NG ‘abe 10) Jusunsnlpy ez 1Lz ubiH Adesayy awes woJy sjdwes wopuel
'saljiAnoe [eaisAyd Jualayip Jo uonealoads yum malnialul (0z o 80) €L WnpaNl - guowiioy ‘usipjiyd MalRIUl Aq painseal| ‘Saewa) g/ :S|04u0)
Aq Asoisiy [euonednaoq -ejes uonedionued yby :yibuang ainsodxa mo| sA  Jo Jaquinu ‘Apanoe sieaA gg—9| abe UBPaMS Jo seale § Wwolj YH1
++  |0JjU02-3SE) PSTIEINLETEN] sieys Buiquig  spods ‘|Ag ‘aby yH16uunp siies jo saquny %06 0L-0§  Yum sajewsy /7 :sase) /661 pieebuip
(uoneayyisseasiw
J0 ysu) pauiejdxa jou Asuanbaly ‘BY §'GZ< M| JuswWBINSEAW 1eah |> sh
ainsodx3 ‘|lews AjaAie|a) SBSBI 81aAaS JO JBqINU (SSBUNEI/\ 1eah | <
‘SaMINOE (52 01 9°0) Z'L SIS 0g< Buiquiy Aydesboun
|eaisAyd juasayip jo uoneaiyoads yum Alolsiy [euonednaag oo 10l o A 17— Ag pauiwexa Aunnoe
'Selq uondaes (8¢ 0 £°0) 9L sieal 0z= ww G| > aIanss leaisAyd paiyioadg
JO ¥su sploAe swieiBon SnouaAeljul JO aS( ‘[elid)eW pue (8101 €0) 80 sieak 1| ww §'z> Aioysiy (sajew) yo diy
ubisap paquasap |laA\ “swuedionted jo Jaqunu ybiy :yibuang (ww g'1>) NS |euonednaag INOYHM pBZ :S|0IU0)
+++  |0u0d-8se) sased alandg  s1appe| Buiquuig IINg ‘Wods ‘aby v MalAIsIul papullg %89 G/-09 VO diy yum Gpz :sase)  , Z661 HoI1Q
ssawyeam/pbuans !(+++ ‘++ ‘+) Apns ayy jo Ayjenp ubisaq (19 %S6) HO suosuedwo?) :Aq payojew el :Aq painseaw ajer  (siead) aby uonendod Apmg a9ualajay
Jnsay /103 paisnipy ansoubeiqg ainsodx3 uonedionied

siappe| Jo suels Buiquio pue diy a8y jo siUyUe0S)S) G 3|qel

16


http://oem.bmj.com/

define corresponding thresholds for lifting frequency.
Information bias with respect to exposure in case-control
studies and selection bias in studies based on subjects having
surgery may have occurred. There may also be a risk of
misclassification with respect to x ray diagnoses in some studies,
but as such misclassification is independent of exposure status
the resulting bias would be to attenuate any real associations.
For these reasons the evidence of a causal association between
heavy lifting and hip OA is considered as moderate to strong.

Thirteen of 14 studies showed a significant increased risk of
hip OA among farmers with an OR range of 1.98 to 12.0, an RR
of 13.8 (one study) or an SHR of 273 to 286 (two studies). Of
these, four studies reached the level of high quality.'® ** * * One
had a cohort design® and three had a case-control design.'® *' *
Three of the studies® * * showed significantly increased risk for
hip OA with OR range of 5.8 to 7.35 and an SHR of 286.° A
number of studies of different design from several countries
indicate an increasing risk of hip OA with an increasing degree
of years in farming. Information bias with respect to exposure
may have occurred in case-control studies and selection bias in
studies based on subjects having surgery. In relation to x ray
diagnoses there is the same possibility for misclassification. For
farmers the risk of hip OA seemed at least double after
approximately 10 years of farming. For all these reasons the
evidence of a causal association between farming >10 years and
hip OA is considered as moderate to strong.

One high quality case-control study on construction workers
was found.’ It showed a significantly increased risk of hip OA
among construction workers (1-9 years), but no association for
=10 years. All studies showed a positive association, but only in
two of the studies were the differences significant. Therefore
the evidence for a relation is considered as limited.

Five studies investigated the relation between climbing stairs
and hip OA." '°*' ** »* Three of five studies showed significantly
increased risk of hip OA with an OR range of 2.3 to 2.5 > or RR
of 2.1. Only the study by Croft ez al'® was evaluated as being of
high quality. It used radiographic OA as inclusion criteria. The
association in this study was not statistically significant. All
were case-control studies. Information on exposure was
collected retrospectively. In general, people with hip pain
experience worse symptoms when climbing stairs. People in
occupations which include climbing stairs may seek treatment
earlier than other workers because of this pain. The case-control
design may lead to a high risk of selection and recall bias in
relation to stair-climbing. The evidence of a causal association is
therefore considered to be insufficient. No studies investigated
the relation between hipOA and climbing on ladders.

There is no information on the relation between hip OA and
heavy lifting combined with kneeling or squatting. Thus, it is
not clear if heavy lifting combined with kneeling/squatting is a
stronger risk factor for hip OA than heavy lifting alone.

DISCUSSION
Study design and bias
This review may have some limitations including missing
identification of relevant literature, publication bias of the
literature, and the method of assessment of the quality of the
studies. These limitations are described in detail elsewhere."
Some of the problems with the included studies were related
to few participants, use of different diagnostic criteria, and a
poor description of the exposure.
Yoshimura et al/* and Lau et al* carried out case-control
studies in Japan and Hong Kong. The design was similar to the
design used by Coggon et al.’ Among Japanese and Chinese

Occup Environ Med 2008;65:6—19. doi:10.1136/0em.2006.032409

subjects, and especially among male subjects, only a few have
had THR, probably because of a lower prevalence of hip OA
among Asians. The greatest limitation of these studies is the
small number of included cases, especially of men. In spite of
these factors, the results showed a positive association.

In studies such as Roach er a/* the greatest limitation was a
high exclusion rate, where only 48% of the primary study
population was used in the final analysis.

In some of the studies the results were only adjusted for age,
but not for earlier traumas, BMI or other relevant confoun-
ders.Zﬁ 27 82 383 35 36

The development of OA normally takes many years. Pain-
disabled people who work in heavy lifting occupations and
cannot meet the requirements for managing their physical job
tasks may leave their trade (healthy worker effect); this
underestimates risk, if only working people are included." ®
Many of the studies in this field have also included people who
were no longer working in their trade, thus avoiding the healthy
worker effect.

Measurement of outcome

In eight epidemiological studies'® '??° 3" %% % the diagnostic
criterion for OA was JSN with the cut-off point ranging from
1.5-4 mm. There is no stringent definition of the cut-off point
for JSN. Croft et al'® evaluated two definitions of [SN—2.5 mm
and 1.5 mm. Only the more stringent cut-off point was clearly
associated with other criteria, pain, other radiographic changes
and occupational risk factors. Jacobsen et al*' showed an
association between self-reported hip pain at a joint space
width <2 mm.

When comparing different radiographic measures, minimal
joint-space has in earlier studies been evaluated as the best
radiological criterion of hip OA for use in epidemiological
studies.”” *

THR or waiting for THR have been used as diagnostic criteria
in six studies.' ** * # ? 3 and four studies used a diagnostic code
for hospitalisation or getting a disability pension because of hip
OA,* > %% which may lead to selection bias and an over-
estimation of a true risk. However the high risk is also reported
in surveys which have been conducted in the general population
and in subjects whose OA was found coincidentally on x rays
taken for other purposes (urography, venography, angiogra-

.phy) .20 24

Hip OA and gender

The association between hip OA and physical demands has
been investigated for women in seven studies.”” 7 ** ** 2 The
association was only significant in two of the studies, with OR
range of 2.1 to 2.9.°2" All studies revealed more significant
results for men than for women. One of the explanations may
be that many studies had too few female participants, and
women traditionally work in different trades. It is not easy,
therefore, to recruit a sufficient quantity of women with high
exposure into the studies. The most plausible conclusion is that
women are as susceptible to heavy work loads as men and that
their risk of getting hip OA is equal to men if they have had the
same exposure.

Exposure measurement

The heterogeneous nature of the exposure in many occupations,
the variation over time and the long duration from first
exposure to the development of OA makes it difficult to obtain
relevant measurements of exposure. For these studies, the
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problems in relation to exposure measurements are the same as
described by in a previous paper.*

Pathophysiological mechanisms

The pathogenesis of hip OA in relation to workloads has not
been clarified. The forces that act on the hip in the standing
position are one third of the body weight. When lifting 12.5 kg
the weight increases to three times body weight, and climbing
stairs increases the load to 5-7 times body weight.” * Obesity
may increase the risk of OA by increasing the load on the
weight-bearing joints* or by changing the hormone balance.
The last theory is supported by the fact that obesity also may
increase the risk for hand OA.

Another hypothesis is that subchondral micro-fractures may
induce OA.* Micro-fractures may occur when the joint is in an
extreme position or when physical workload exceeds a critical
level.* These studies indicate a possible pathophysiological
mechanism by a mechanical effect and/or micro-fractures
during repeated physical workload.

The precise mechanism for an association between hip OA
and farming remains a subject for study. Degeneration of the
hip may be caused by long-term heavy physical labour in
farming. The potential risk factors also include exposure to
vibration from tractor driving. These theories could not be
confirmed in a study by Thelin er a/*® where no relation between
hip OA and “work as a farmer at a young age” or ‘“‘tractor
driving” could be confirmed. This may be explained by the fact
that most farmers work with tractors and work at a young age
and that these factors are something of a proxy for farming. In
other studies it was confirmed that farmers have work involving
lifting heavy loads, which may be the pathophysiological
mechanism." '

CONCLUSION

Twelve of 14 studies with different study designs showed a
significantly increased risk of hip OA in subjects with heavy
lifting and 13 of 14 studies showed a significantly increased risk
of hip OA in farmers. The best-evidence synthesis of a causal
relation is considered as moderate to strong for both heavy
lifting and farming.

There are relatively few studies (five) investigating the
association between climbing stairs and hip OA. Although the
studies showed a positive association, only some studies showed
a significant risk. All studies had the same design, and no studies
showed a dose-response relation. The evidence of a causal
relation was considered to be limited (stair climbing) and there
was no evidence for climbing on ladders.

There is no information on the relation between hip OA and
heavy lifting combined with kneeling or squatting. Thus, it is
not clear if the combination is a stronger risk factor for hip OA
than heavy lifting alone.

Future research should focus on well-designed prospective
cohort studies with adequate follow-up time, high quality
studies on the risk of different workers in construction industry
(for example, concrete workers, carpenters, bricklayers with
high lifting demands in their trades) and studies on the dose-
response relation with quantification of the amount lifted,
frequency of lifting, and duration and amount of stair climbing.
Furthermore, investigations are needed on: (1) new methods for
outcome measurements (for example, MRI); (2) on exposure
measurements for epidemiological studies; and (3) studies
clarifying the pathophysiological mechanism of the develop-
ment of occupational hip OA.
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