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PREFACE

PREFACE

No epidemiological field studies of the rheumatic diseases have
been undertaken in the Coloured population of South Africa.

As

a group they are genetically heterogenous and in comparative
medicine they have tended to occupy an intermediat e position
between Black and White South Africans.

A study of the nature

and extent of rheumatic disease in this population group can
make an important contributio n.
(i)

The Coloured population is both simple, unsophisticated and rural, and on the other hand unquestionably urbanised.

In this sense they provide a

unique opportunity to study the prevalence of
rheumatoid arthritis under rural and urban conditions.

Such a study if it supports the rural/

urban differences which have been shown fdr Black
South Africans will help to focus attention on the
urban environment in the pathogenesis of rheumatoid
arthritis.

The same may be true of other rheumatic

diseases such as systemic lupus erythematosus.

On

the other hand data which is similar to that of other
studies also has importance in reinforcing accepted
ideas,. and furthermore such a study affords an
opportunity to test criteria of disease in differen~
circumstances.

This helps to define problems and

ultimately aids in the refining of criteria.

(ii)

The planning of strategie s for health services
cannot hope to become adequate neither can the
effective ness of such health strategie s be
(

measured if the prevalence of an important
group of diseases is not known.

(iii)

The teaching of under and postgraduates must
also be influenced by the research conducted
by a medical school, and in this way the
provision and the planning of health services
are aided.

This study in a rural Coloured population forms the first of a
series of studies in rural/urb an living Coloured people.

The

rural study used as its universe the population of Rietpoort in
Namaqualand, where 80% of the adult population was seen.
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CHAPTER 1

I shall ever regret that I passed through such
a country as the Haardev eldt and the confused
granite masses of the Kamiesb erg and Concord ia
almost blindfo ld, and only began to open my
eyes as I was leaving Namaqua land.

Charles D.Bel1.

1855.

Reports of the Surveyo r General
on the Copperf ields of little
Namaqua land.
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Gilber t Ryle once described epidemiology as the pathology of
familie s, societ ies or large popula tions.
The discip line sets
out to study the distrib ution and determinants of diseas e frequency in man.
The distrib ution describ es health status in
terms of age, sex, race, geography and this aspect is a logica l .
extension and applic ation of the discip line of demography.
The
determinants of disease are concerned with the descrip tion of
disease in causal terms.
All the subdis cipline s of medicine
seek to learn about the determinants of diseas e, but epidemiological method provides a special contrib ution from the use of
the knowledge about the frequency and distrib ution of disease in
a population (MacMahon and Pugh 1970).
As a discip line epidemiology depends heavily upon medicine and pathology for the descrip tions
of disease to give it directi on and validit y and upon biosta tistics
for th~ numerical handling of the data.

From having been concerned

primar ily with infecti ve disease and epidemics the epidem iologis t
now stretch es the concept of epidemics to include concepts of
excessive or reduced prevalence of diseas e, and increa singly with
the applic ation of epidemiological knowledge to the equita ble
distrib ution of resources and the planning of health strateg ies
(Allander and Bjelle 1981).
Epidemiology can thus be resolved into three dominant activi ties:
(1)
Counting the frequency of occurrence of diseas e.
(2)

Comparing the frequency of occurrence of a disease
under two or more differe nt circumstances.

(3)

Drawing inferen ces and making judgements about the
occurrence of disease .
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As a discip line it has acquired an esoter ic ambience much of which
arises from its concern with sophi sticat ed statis tical procedures,
and the percei ved, infreq uent and indire ct impingement on individual
patien t care.
It is true that it repres ents a radica l depart ure
from indivi dual orient ated medical practi ce, but the two are not
incompatible, rather complementary.
Epidemiology should be
regarded as the 'affer ent' limb of health servic e planni ng,
because it provides the only means by which the magnitude of
various diseas es can be expressed and som appre ciatio n of their
relati ve importance can be judged (Roberts 1977).

The rheumatic diseas es curren tly comprise 180 nosological entiti es,
many of which are diffic ult to diagnose because of the absence of
pathognomonic signs or defin itive labora tory tests.

A consequence

of this is that diagno sis in rheumatology is critic ally dependant on;
(i) the care with which the histor ical account of the illnes s is
handled; (ii) a carefu l clinic al examination and the applic ation of
histor y and clinic al featur es to form criter ia for diagno sis and a
classi ficati on.
One of the diffic ulties which has bedev illed
the epidemiology of the rheumatic diseas es has beerr the lack of
uniformity of accep table criter ia for use in field work.
Under
ideal circumstances such a defini tion of diseas e should clearl y
separa te those affect ed from those unaffe cted, but herein lies a
problem with many of the rheumatic diseas es; there are few pathognomonic signs and as a result the criter ia are not always
suffic iently sensit ive nor speci fic.

Rheumatoid arthr itis poses

partic ular dilemmas for those who are intent on measuring its
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frequency in a popula tion, because no specif ic defini tion exists .
For instanc e is it an inflammatory polyar thritis (embracing all
forms of ncnspe cific joint diseas e),
criteri a

and is the most reliab le

of the inflammatory joint disease an erosiv e arthri tis

or should we accept the disease as an immunopathological one and
take rheumatoid factor as its hallmark.
The problem would seem
to be pedantic if we are to base our views on the type of disease
which is genera lly seen in hospit als.
There the more chronic
forms appear to resolve themselves into fairly easily recogn isable
entitie s, but in populations a milder form predominates and it
appears more homogenous.
The difficu lties with criter ia have
been well described (Masi 1967) for the ARA criter ia where
specif icity and sensit ivity were evalua ted.

Three of the criteri a

would be 88% sensiti ve and 77 % specif ic, compared with 5 or more
criteri a which would be 70% sensiti ve and 91 % specif ic.
Although
this may seem to hold out hope for epidem iologis ts such a specif icity
of 91 % is synonymous with a 9% fa 1se positiv ity.

This is clearly

a problem with a disease with a low prevalence such as rheumatoid
arthri tis.
Despite the limita tions, many able minds have contribute d to criteri a which, although imperf ect, nevert heless do
have utility and do give reasonably accept able predic tions of
disease prevalence.

Tribute must be paid to these people because

they were some of the first to exploi t the epidemiological approach
in chronic diseas e, and they were among the first to recognise the
need for standa rdisati on (Wood 1969).
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An examination of the economic and personal cost of rheumatic
disease shows that the effects of rheumatic illness are enormous.
In Britain it is estimated that during the course of a year more
than 8 million people will consult a general practitione r for
some sort of rheumatic complaint, and that 23% of patients seen .
by general practitione rs have some sort of rheumatic disease.

From an economic point of view the loss of productivit y from
arthritis/rh eumatism during 1972 - 1973 was £420 million (of this
25% was for back pain alone!), and an estimate of wages lost is
of the order of £260, and the replacement of homemakers is
estimated at £50 - 100 million.

During 1972/1973 the State

paid out £85 million in social security benefits for rheumatic
disease (Wood 1977; Nuki, Brookes, Buchanan 1972).

The personal cost of rheumatic disease is also conside rable.
In Britain estimates are that more than a million people are
impaired by rheumatic disorders and at least 20% of these are
severely disabled by arthritis.

Some measures of disadvantage

include the following; 3% are confined to a bed/wheelc hair,
12% are unable to leave their homes, 17% are unable to bath
themselves and 20% have had to give up work, and 2% had to
change their occupation (Wood 1977).

The time spent with

rheumatic patients is also greater than the average calculated
for office based physicians (Epstein and Henke 1981; Gaffney 1979).
· Despite these rather gloomy figures the scope and the challenge
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of the rheumatic disea ses can be paraphased as follow s:
'Most doctors whatever their speci ality still deal with disea ses
which have to be lived with (by the patie nt, the docto r as well
as the family, the employer, the doctors secre tary and a host of
paramedical personnel) and furthermore lived in the home.
Other
aspec ts and needs of socie ty in general e.g. resea rch teach ing,
economy in drug presc ribin g, genet ic couns elling , epidemological
aspec ts of disea se and guidance of the determinants of socia l
prior ities are a11 encompassed in the scope 'and the chall enge'
of
rheumatology• (Bywaters 1973).

RHEUMATIC DISEASE IN SOUTHERN AFRICA
The rheumatic disea ses have not received much atten tion in South
ern
Afric a.
This is in part because of the demands which nutri tiona l
and infec tive disea ses have made on the medical servi ces, and
in
part also because of uniformly preva lent views that these disea
ses
are uncommon and untre atabl e.
The natur e of rheumatic disea se
which occurs in South Africa is not known with certa in ~y. but
there
are a few studi es and repor ts which give some idea about them.
In
one study of the patte rn of illne ss seen by fiftee n general pract
ition ers
in Cape Town, the rheumatic disea ses contr ibute d approximately
10% to
the illne ss profi le {Silb ert 1970).
The types of rheumatic disea se
were very little diffe rent from those seen in a rheumatological
pract ice in America (Bohan 1981) although more serio us disea se

tends

to be emphasised in a priva te rheumatological pract ice.
In a
simil ar attempt to defin e the illne ss profi le of Caucasians
atten ding a general pract ice in Salisb ury the following inform
ation
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was given, rheumatoid arthri tis 5, Collagen disease 5, osteoa rthriti s
29 and musculoskeletal disease 240.
These diagnoses were recorded
in 3500 patien ts (Castle and Bernberg 1969).

This information is

interes ting because the rheumatic disease s mentioned account for
8% of all disease s encountered.
This figure is remarkably simila r
to that of the Cape Town Illness Profile .

A study of the causes

of chronic disabi lity in non-in stitutio nalised persons in the
metropolitan area of Cape Town contain s furthe r information about
rheumatic disablement.

This study has shown that disease s of the

musculo-skeletal system rank 1st - 3rd as a cause for chronic
disabi lity in White, Coloured and Blacks (Dick, Spencer, Watermeyer
1978).
Another way of trying to form an estima te of the prevalence
and the cost of rheumatic disease can be computed from data of the
National Drug and Therapeutic Index for 1979 and 1980 (Table 1.1.)

TABLE 1. 1.

PRESCRIPTIONS FOR NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (NSAI) IN
SOUTH AFRICA
1979

1980

2,912,000

3,414,000

Unspecified rheumatic disease

313,000

373,000

Non-ar ticular rheumatism

388,000

435,000

35,000

44,000

207,000

216,000

71,000

92,000

Total prescr iption for NSAI drugs

Backache
Osteoa rthrosi s
Rheumatoid arthri tis
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This information which is based on private prescr iptions for nonsteroidal
anti-inflammatory drugs (NSAI) suggests that rheumatic disease is a
common problem in medical practic e.

The data must be seen agains t . the

background of a population of nearly 24 million and the fact that
60-70% of the prescr iptions are new.

There are very few groups who provide health care which have attempted
to keep records of illness profile s.
An examination of the records
of the Anglo American Company's Medical Report provides furthe r
information about the nature and prevalence of rheumatic disease in
Blacks.
An examination of their latest report shows that morbidity
rates for the various musculoskeletal disease s on the gold mines are;
acute (non pyogenic) arthri tis 0.39/1000, osteoa rthriti s 0.32/1000
and rheumatism (unspe cified) 11.23/1000 employees.

The data varies

in the differe nt mining groups, but the variati ons quoted may be
more a reflect ion of classif ication rather than differi ng inciden ces.
This is useful information but it provides a narrow view because it
is concerned with the problem in Blacks only (Anglo-American Medical
Department Annual Report 1980).

An extraor dinary lack of information

exists in the Department of Health, Welfare and Pensions.

In spite

of its involvement in the provision of health care and welfare the
dep~rtment is unable to give any information about the disabi lities
for which it disburs es funds.

Very few medical aid societ ies seem

to collec t this type of information.

The population of South Africa is curren tly estima ted at 23.8 million
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(1980 census) .

It comprises people of several major groups -

Negroid (16 million ) and Caucasoid (4.45 million ), Asiatic or
Oriental (0.79 million) and a mixed or Coloured group (2.6 million) .
which has resulted from the miscegenation between the NegroidCaucasoid and other groups (Botha and Pritchar d 1972).
genetic point of view the broad groups ·are as follows ;

From the
Negroid

(Negroid-Khoisan), Caucasoid, Coloured (Caucasoid-Khoisan-Negroid),
Indian, Khoi-San (Jenkins 1972).

This great diversi ty of peoples

and cultures permits unique opportu nities· for studies in comparative
medicine which may provide valuable information about the pathogenesis and natural history of disease.

Few attempt s have been

made to look at the rheumatic diseases in this comparative way
until recently .

In the following pages the clinica l and epidemio-

logical studies which have been undertaken in South Africa will be
reviewed.

A. INFLAMMATORY JOINT DISEASE
l.

Clinical studies

The Southern African literatu re on the inflammatory arthrop athies is
sparse.
Attempts to evaluate the prevalence and type of 'medical
1

arthriti s were first reported by Gelfand who found 115 adult Black
Zimbabweans over a 5-year period.

The diseases which he encountered

were gonococcal arthrit is 16, septic arthriti s 2, acute rheumatic
fever 11, rheumatoid arthrit is 11, acute non-spe cific polyart hritis 67,
gout 6, ankylosing spondy litis l, brucello sis 2, haemophilia l (Gelfand
1969).

Very similar findings have been reported from Malawi in 90

patients seen during a three year period.

Particu lar attentio n should
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be paid to the few patients with rheumatoid arthrit is (2) and
gout (2) and to the high proportion of venereal related joint
disease such as syphilis (9), gonococcal arthrit is (3) and
degenerative and traumatic joint disease (24).

This report

also drew attentio n to a nonspec ific arthrit is in 30 patients
(Goodall 1956).

The commonly encountered inflammatory rheumatic

diseases of Black South African hospital patients are;

rheumatic

fever, tuberculous arthrit is, rheumatoid arthrit is, gonococcal
arthrit is, while Lupus erythematosus, gout and Reiter's syndrome
are less common (Blumsohn 1976).

The type of disease encountered

by an orthopaedic service serving over 2 million Black South
Africans are;

bone/jo int tubercu losis 35 cases/y ear, bone and

joint sepsis 11 cases/y ear, rheumatoid arthrit is 3 cases/y ear,
juvenile chronic arthrit is 2 cases/y ear, ankylosing spondy litis
2 cases/y ear and scleroderma l case/ye ar (du Toit 1973).

1.1. Rheumatoid arthrit is
The first clinical descrip tion of rheumatoid arthrit is in Black South
Africans was published in 1971 (Anderson 1971).
In that study the
milder course, remitten t charact er and seropos itivity of the disease
was emphasised.

The curious predilec tion for early ankle involve-

ment, the general lack of serious deformity, or systemic manifes tations
were other features which charact erised these patient s.
Further attempts to define the charact eristics of the disease were
undertaken in the Transke i.
In this study, three Mission hospita ls
contribu ted information for collatio n.

There were 65 patient s, of
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whom 19 had defin ite rheumatoid arthr itis (3 patie nts were under
16
years and were probably examples of juven ile chronic poly arthr
itis).
The sever ity of the rheumatoid arthr itis was graded as mild in
8,
moderate in 4 and severe in 7, and the funct ional capac ity of
these
patie nts, which was simil arly graded, showed that there was mild
impairment in 2, moderate in 10 and severe in 7.
These subje cts
were mostly between 50 - 60 years (Percy-Lancaster 1974).
The
study gave no idea of the universe from which these subje cts were
drawn so that no conclusion about the prevalence can be made.
The sever ity of the disea se in Black South Africans has also been
confirmed in anoth er repor t (Chalmers and McNeill 1976).
There are
no comparable clini cal studi es of other peoples livin g in South
ern
Afric a.
There is little information about the socia l and personal
impact of rheumatoid arthr itis except for one study in White South
Africans (Brighton and Louw 1981).

1.1.1 . Juven ile chronic arthr itis
A black female with Adult Still s disea se (Naidoo 1981) and a child
with Takayashu's arter itis and Still s disea se (Hayes, Gwata, and
Gelfand 1978) have been descr ibed.
The litera ture on Juven ile
Chronic arthr itis (JCA) is equal ly spars e.

There are very few

repor ts dealing with this subje ct from the whole of Afric a.
The
large st number have been repor ted from West Africa (Anumonye 1964)
and although refere nce is made to six child ren with joint swell
ing
in an early repor t from Malawi, the disea se is not well descr ibed
(Goodall 1956).
Virtu ally nothing is known of the frequency of
occurrence or the types of disea se encountered.
The disea se occurs
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in all of the three major race groups, and it is of some intere st
that uveiti s in South African childr en with JCA is not associ ated
with positi ve tests for anti-n uclea r factor (Thomson, Bhettay and
Steven 1976), but it seems that the diseas e does not differ in
other ways from the described stereo types (Bhettay and Thomson
1972).

1.1.2. Rheumatoid Factor
In a study of rheumatoid factor in 301 Black hospi talise d nonarthr itic medical patien ts in Durban, 21 % had signif icant Latex
agglu tinatio n titres which were relate d to increa sed levels of
total seru, globu lin and immunoglobulins.
Liver diseas e was
most commonly associ ated with signif icant elevat ed Latex tests
(Chalmers, Pudifin and Shephard 1977).
Using the sheep cell
agglu tinatio n test (SCAT) this group has also report ed that 90%
of non-rheumatoid ill Blacks had a positi ve SCAT test (Chalmers,
Pudifi n, Shephard 1978).
The prevalence of rheumatoid factor
in the blood donor population of Cape Town was 1.13%, 1 .05% and 2.15%
for Caucasian, Coloured and Black Capetonians respec tively (Meyers
unpublished data).

1.1.3. HLA Tissue Typing in the Rheumatic Diseases
Tissue typing in rheumatoid arthr itis has been invest igated in
Cape Town.
In the Caucasoid rheumatoid arthr itics str6ng
positi ve assoc iation s have been shown for HLA DR4 49% vs 25%
(p= 0.001) and DR3 37% vs 21 % (p= 0.004 ).
In the Cape Coloured
DR4 49% vs 10% (p= 0.0001) was again signif icantl y assoc iated with
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rheumatoid arthri tis while in a smalle r group of Blacks with
rheumatoid arthri tis it is even higher 60% vs 10% (p= 0.009) .
The data suggests that if a disease suscep tibility gene for RA
exists it is more closely linked with DR4 in South African
Coloured and Black populations (Briggs, du Toit, Meyers 1980
unpublished data).

HLA-DR4 gene frequencies are markedly

differe nt, approaching 0.2% for White and Coloured South Africans
and less than 0.1 % for Blacks, and the gene frequency for DR2 is
very simila r to this (Du Toit 1981).
What signifi cance these
tissue types have in determining the prevalence of rheumatoid
arthri tis still needs to be clarifi ed.
It seems likely that
the interac tion of several genetic factors may be involved.
1.2.

Ankylosing Spond ylitis

Clinica l descrip tions of Ankylosing Spondy litis have been infrequ ent
and there are sporadic reports of Black individ uals with the disease
(Gelfand 1969; Blumsohn 1976; Forbes 1960; Klemp and Meyers 1976;
Chalmers, Seedat and Mudliar 1977; Chalmers 1980).
The disease has
also been infrequ ently reported in other parts of Africa .

No clinica l

information is availab le in other population groups living in Southern
Africa .

1.3.

Systemic Lupus Erythematosus

There are two reports which deal with the clinica l feature s of the
diseas e, both of which have demonstrated no dispar ate feature s,
when compared with world-wide series (Jessop and Meyers 1973; Seedat
and Pudifin 1977).
There are three reports from South Africa on
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the familial occurrence of the disease (Agranat, Bersohn and Lewis
1957; Hift and Watson 1968; First 1973), and three Indian children
with systemic lupus have been reported (Rovers and Coovadia 1981).
In none of these reports is there a reference to Black males and
it does seem as if the disease is particula rly uncommon in this
group.

There is only one case report of severe aortic valve

disease due to systemic lupus erythematosus (Thandroyen, Mattison
and Weir 1978)-

The skin problem of systemic lupus erythematosus

is not a large one to judge from the small contribut ion which it
makes to a Black dermatological practice (Schulz, Findlay and
Scott 1962).

One of the earliest descripti ons of a lupus syndrome

exacerbated by oral contracep tives was described from South Africa
(Pimstone 1966).

Mixed connective tissue disease was described in

a short communication (Anderson and Anderson 1981).

1.4.

Gout

Very few reports are available , from South Africa, and there is
almost no information about the disease in the non Black populatio ns.
There are isolated clinical reports of the disease in Blacks and one
is of particula r historica l importance because of its reference to
the gout of Lobengula (Shepherd-Wilson and Gelfand 1962).

It is a

rare disease in Blacks, particula rly rural Blacks, but others have
however reported that gout is a frequent cause of polyarth ritis
in Blacks living in Zambia (Lowenthal and Dia~ond 1977).

A classical

Lesch-Nyhan Syndrome has been described in two white children (Schnier,
Sims and Zail 1972) and a formes fruste of the Lesch-Nyhan in a Coloured
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male (Cassidy, Gregory, Harley 1980).

A female patie nt with

hered itary xanth inuria and musculo-skeletal pain has been
described with xanth ine/h ypox anthi necry stals in her muscles
(Berman 1975; Isaac s, Helfron, Berman et al 1972).
This
obser vatio n has important impli cation s for the diffu se musculoskele tal aching found in patie nts on Allopurinol thera py.
l. 5.

Psori atic arthro pathy

The arthr itis assoc iated with psori asis has been studi ed in South
Africa in a group of White and Coloured patie nts.
The clinic al
patte rn was no diffe rent in the two groups but the genet ic patte
rn
showed some diffe rence s.
The previously claimed assoc iation between
B23 + B17 were confirmed in those of Caucasoid origi n while a
diffe rent patte rn A1/B8 was found in the Coloured South Africans
(Green, Meyers, Gordon et al 1981).
There are no accounts of
psori atic arthro pathy in Blacks.

An estim ate of the frequency of

psori asis in Blacks suggest that it forms I.O - 1.45% of a Black
dermatological pract ice (Schulz, Findlay and Scott 1962).
l. 6.

Post rheumatic fever arthro pathy

This rare arthro pathy which follows acute rheumatic fever has
been
described in 7 patie nts, Caucasian, Coloured and Black (Meyers
and
Chalmers 1977) but it is surpr ising that so little has been seen
in
contr ast to the high prevalence of rheumatic fever and chronic
rheumatic heart disea se in South Africans living in poor socio

-

economic circumstances (Ches ler, Levin, du Pless is et al 1966)
.
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Rheumatic fever in Blacks presen ts almost exclu sively with cardi tis
and arthr itis (Schulze 1978).

1.7.

Arthr itis associ ated with infect ious/i nfecti ve illnes ses
An outbreak of Chikungunya fever in a group of Caucasian adults and
childr en has been descri bed.
The intere st of this report lies in
the chron icity of the joint diseas e, espec ially in adults , and in
the strong assoc iation (4/5) of chronic joint diseas e with the
tissue type 827.
This study suggests that the chron ic joint
diseas e following Chikungunya fever is a form of reacti ve arthr itis
(Fourie and Morrison 1979).
This is not a partic ularly widespread
virus in South Africa (McIntosh, Serat ini, Dickinson et al 1962).
There is only one report of 3 patien ts who developed an arthr itis
associ ated with a preceeding rubell a infect ion (Ritchken 1956).
The arthr itis associ ated with bacter ial endoc arditi s has been studie d
in Caucasians, Coloured and Black South Africa ns.
No differ ences
were found in the three groups (Meyers and Commerford 1977).
Arthr itis associ ated with infect ions with Yersinia entero coliti ca
have been described in South Africa and the 'rheum atic-fe ver like'
clinic al presen tation has been emphasised (Forman and Kalk 1981,
Thomas, Solomon and Rabson 1975).
Attent ion has also been drawn
to acute synov itis of the hip as a presen ting featur e of B.mel litens is
infect ion (Eales 1951).

Gonococcal arthr itis has been infreq uently

recorded in the South African litera ture (Joyce-Clarke 1976; Hurwitz,
Catchpole and Plit 1982).
Twenty cases were collec ted over 2 years
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in one Teaching hospital and the disease was categor ised into
acute, subacute and chronic forms.

No data was availab le

on the common dermal component of this syndrome.

The

diagnosis in the chronic form was based on the gonococcal
complement fixation test which is an unreliab le indicati on of
gonococcal infectio ns.

It is possible that some of these

patients may have had chlamydial infectio ns.

The pauc i ty of

reports is almost certain ly due to under-re porting because
venereal infectio ns are frequen t in Southern Africa.

In a

study in Black females from Zimbabwe the prevalence of
gonorrhoea was 9.7 % (Weissenberger, Robertson, Holland (1977).
Little information exists about the arthr i tis associa ted with
meningococcal infectio ns.

In one study of 57 Black miners with

meningococcal infectio n, seen during one year, there were 2 (3.5%)
patients with a pyogenic arthrit is.
Arthrit is of the knee, elbow
and the proximal interpha langeal joints is reported in South African
Tick-bi te fever.

Attentio n was drawn in this report to severe back-

ache which persiste d for days after complete recovery (Elliot t 1942).
An acute polyart hritis in Blacks has been recorded in Southern Africa
which is charact erised by fever, polyart hritis, leucocy tosis and a
benign course.

No causativ e organism has been identifi ed and no

long term joint damage occurs.

The illness is given differen t

names such as acute non-spe cific arthrit is, Congella arthrit is
(Gelfand 1963; Riley 1976).

This is probably a viral infectio n

although the evidence is scanty.
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EPIDEMIOLOGICAL STUDIES OF INFLAMMATORY JOINT DISEASE
1. Rheumatoid Arthr itis
There are several studie s which have been undertaken to determine
the prevalence of rheumatoid arthr itis.
The studie s have been
undertaken in rural and urban Blacks.
Rural Blacks
(a) Tswana_Surve~
The first study was conducted at the villag e of Phokeng
100 miles north-west of Johannesburg, (Beighton, Solomon,
Valkenberg 1975).

(b) Xhosa_surve~
The second study in rural Blacks was conducted at St.
Cuthb ert's Mission at Tsolo in the Transkei (Meyers,
Daynes and Beighton 1977).

Urban Blacks
The urban study was conducted in Soweto.

This popul ation was chosen

delibe rately , because it was cultur ally and genet ically simila r to
the Phokeng villag ers.
The great major ity of the inhab itants of
this Township were either born there or had lived there fo~ many
years (Solomon, Robin and Valkenburg 1975).
Simil ar inves tigati ve
techniques were used in these three studie s.

The prevalence of

rheumatoid arthr itis was determined by the following modif icatio ns
of the Rome Criter ia (Kellg ren, Jeffre y and Ball 1963).
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1.

Symmetrical arthri tis/de formi ty of periph eral joints
and especia l ly of the metacarpophalangeal or metat arsophalangeal joints , with involvement of at least one hand
or foot.

2.

Radiographic changes of grade 2 or more erosiv e arthr itis.
(Kellg ren, Jeffre y and Ball 1963a).

3.

A positi ve serolo gical test for rheumatoid factor .

The modification which was made, was the omission of a histor y of
morning stiffn ess, because of the diffic ulty which Blacks have with
interp retati on of this featur e.
Using these modified criter ia a
diagnosis of defin ite rheumatoid arthr itis was made if three criter ia
were presen t, and of probable arthr itis if two criter ia were satisf ied.
In the rural studie s, a diagno sis of clinic al polya rthrit is was
recorded in 7 and 10 subjec ts respec tively .

Only one subjec t~ in the

second study, had classi cal rheumatoid arthr itis, and in the other 16
the polya rthrit is was mild and not easily recogn isable as rheumatoid
arthr itis.

In contr ast, there were 24 respondents in the urban study
with an inflammatory polya rthrit is, which was more severe and included
2 subjec ts with advanced RA.

Four subjec ts in the rural populations

had defin ite rheumatoid arthr itis and 5 subjec ts in the urban population
had defin ite rheumatoid arthr itis, which gives a prevalence of defin ite
rheumatoid arthr itis of 0.12%, 0.68% and 0.90% for the Tswana, Xhosa,
and urban groups respec tively .
These studie s have emphasised that
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rheumatc i d arthr itis is much more readil y recogn isable in urban Blacks,
and that the prevalence is striki ngly differ ent in rural vs urban
living Blacks (p= 0.01).

Rheumatoid factor was determined by the

Latex agglu tinatio n (Latex) and human erythr ocyte agglu tinatio n test
(HEAT).
In the rural subjec ts the prevalence of positi ve rheumatoid
factor was 8.9% and 17.0% and 12.1 % in the urban subje cts.

When the

HEAT test was used the prevalence was 2.7 %, 3.2% and 2.05% respec tively
.
2.2. Systemic Lupus Erythematosus
Systemic lupus erythematosus is much less easy to study in the field
because it lacks the stereo typed patter ns of rheumatoid arthr itis.
When the criter ia for classi ficati on of SLE were proposed by the ARA,
the hope was expressed that they would be useful in epidemiological
studie s (Cohen, Reynolds, Franklin et al 1971). There are however
diffic ulties with the presen t criter ia.

Alopecia and mouth ulcers

are not clearl y define d, photo sensit ivity is diffic ult to evalua te
histor ically and there are cogent reasons for the inclus ion of antinuclea r antibody (ANF) and serum complement profil es in the criter ia
(Weinstein, Bordwell and Rothfield 1978).
In the absence of criter ia
which can be applie d easily in the field, point case studie s are the
only indica tors of the prevalence of the diseas e.
In a retros pectiv e
study in Cape Town, the number of new cases presen ting for admission
to the medical wards was relate d to the number of other medical
admissions.

Thus, an admission rate was obtained for a population

group for Caucasian, Coloured and Black females, this was 2.3, 4.9,
3.8/1000 respec tively .
A simila r approach was used in Durban, where
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a differenc e was also demonstrated for Indians and Blacks (Jessop
and Meyers 1973; Seedat and Pudifin 1977).

When the numbers of

new cases over 10 years was related to the population of Cape Town
(taken at the mid-point of the study), the prevalence was estimated
as 5-6/100 000.

It should be emphasised that this was an estimate

based on the experience of one Teaching Hospital and it relied on
sufficien tly severe disease to warrant admission.

It is therefore

an under-est imate of the prevalence of systemic lupus.

2.3. Ankylosing Spondyli tis
Studies in Caucasians have shown that the genetic endowment of
B27 increases the risk of ankylosing spondyli tis twentyfold
(Calin and Fries 1975; Cohen, Nuttal, Schmid et al 1976).

It

is also of interest to draw attention to the small numbers of
Blacks with ankylosing spondyli tis who are B27 positive
(Chalmers and Seedat 1977; Chalmers 1980) which may be a reflection of the low prevalence of HLA B27 in this group (du Tait
and Botha; Hammond, Appadoo and Brain 1972).

Based on the

existing HLA B27 prevalence data in South Africans it is
possible to predict the 'approximate number of people
affected in South Africa. (Table 1.1.).
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TABLE 1.2.

THE ESTI MATED PREVALENCE OF HLA B27 IN DIFFERENT RACE GROUPS
IN SOUTH AFRICA
NO: TESTED
Xhosa

PREVALENCE

240

0.83% )

Zulu

150

)
1.00% )

Coloured

499

Caucasoid

Indian

1980 CENSUS
(mi 11 ion)

ADULTS AT RISK
(milli on)

15,97

0.005

8.80%

2.55

0.009

705

11. 60%

4.45

0.051

147

1.00%

0.79

0.001

These estima tes are only approximate and they assume that approximately
40% of the Black and Coloured population and 50% of the Caucasian and
Indians are adults , and it also assumes that the published risk of 20%
is applic able to all groups in South Africa .
Only one subjec t with
ankylosing spond ylitis was encountered in the Tswana Survey,(Solomon,
Beighton, Valkenburg et al 1975).

2.4. Hyperuricaemia and gout
No examples of clinic al gout have been found in the epidemiology studie
s.
Serum uric acid is low in rural (triba l) populations and is higher in the
rural populations (Beighton, Solomon and Soskolne 1973; Beighton, Daynes
and Soskolne 1976; Beighton, Solomon and Soskolne et al 1974; Beighton,
Soskolne, Solomon et al 1974).
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2.5. Pyrophosphate/Hydroxyapatite Deposition disea se (Diep
pe,
Huskisson, Crocker et al 1976).
There is 1ittl e published infor

mation

concerning chondrocalcinosis and its subs ets, ·or of hydro
xyapite relat ed
musculo-skeletal disea se in South Africans (Schorn, Welk
e, Anderson 1975).
B. DEGENERATIVE JOINT DISEASE
There is one published clini cal study on osteo arthr osis
in South African
Blacks.
The clini cal study documented the featu res of the disea se
and
it drew atten tion to the low prevalence of hip involveme
nt and the
frequent knee involvement.

Trauma was an important caus ative facto r

(Keen 1944).

There has also been an epidemiological study in South
African Blacks (Solomon, Beighton and Lawrence 1975) which
has shown
that the patte rn of osteo arthr osis in the South African
Black diffe rs
in several respe cts from comparable data in Caucasians.
The dispa ratie s
between Black males and females for inter phala ngea l oste
oarth ritis are
not as marked in Caucasians.

Heberden's nodes were . also relat ively

infre quen t in Black females while knee osteo arthr osis was
emphasised
in the Black females.
The reasons for the diffe renc es which were
demonstrated, were discussed and they include occupational
facto rs,
obes ity and mechanical facto rs such as walking baref oot.
This study
also drew atten tion to the lower prevalence of hip oste oarth
ritis in
Blacks compared to Whites and it was suggested that anato
mical
abno rmal ities such as congenital dislo catio n of the hip,
slipp ed
capit al epiph ysis, minor abno rmal ities such as pers isten
t femoral
neck antev ersio n and aceta bular dysp lasia are rarel y seen
in South
African Blacks.
It could be that this is the reason for the disp arity .
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There are no comparable studies in other population groups in
South Africa.

A comparative study of intervert ebral disc disease

needing neurosurgical attention in adults from Zimbabwe showed thatthis type of disc disease was seen infrequen tly in Blacks when
compared with Whites of a similar age (0.005/1000 vs 3/1000).
Greater spinal mobility and spinal muscular development in Blacks
was suggested to explain this differenc e (Levy 1969).

C. OSTEONECROSIS
There has been one study of this condition in Black South Africans
over the age of 55 years in three communities - one rural, one urban
and one semi-urban and a prevalence of 1.7% was measured (Solomon
and Beighton 1975).

The condition is reputed to be common in

Coloured South Africans but no published data exists.

The relation-

ship to alcohol consumption is well-esta blished (Jones, Jameson and
Engelman 1968).

In the Black subjects reported, a more complex

relations hip to alcohol and iron overload was suggested .

One South

African subject with avascular necrosis and hypothyroidism has been
described (Seedat and Randeree 1975).

The authors speculate d on

the possibili ty that the lipid disturban ce of hypothyroidism was
causally related.

Lipid disturban ces are associate d with avascular

necrosis (Murray-Leslie, Magaro and Wright 1976).

A useful review

of drug induced avascular necrosis of the femoral head in different
race groups in Johannesburg has been published (Solomon 1973).
D. OSTEOPOROSIS
The only epidemiological work which has been reported has been almost
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entirel y on Black South Africa ns.

An associ ation between Bantu

sidero sis and spinal osteop orosis has been reported (Grusin and
Kincaid-Smith 1954; Grusin and Samuel 1957; Seftel , Malkin,
Schmaman et al 1966; Lategan 1971).

Osteoporosis has also been

studied in elderly Black and White South Africans in relatio n to
fractur e of the femoral neck.
The reason for this study is the
now well-known observ ation that Black females have a much lower
femoral neck fractur e rate than simila rly aged White females
(Solomon 1968).

The studies have shown an essent ially simila r

bone mass in both groups, so that the explan ation for the discrepancy in fractur e rate is not just due to differe nt degrees
of osteop orosis (Solomon 1979; Walker, Walker and Richardson 1971;
Walker, Walker, Richardson et al 1970).
There is a report of
three Blacks with genera lised osteop orosis and prominent periosteal reactio n in long bones.
The cause was not certain but a
relatio nship to severe genito -urinar y bilharz ia was considered
(Gelfand 1962).

There was no evidence of osteomalacia or of

hyperparathyroidism.

E. SARCOIDOSIS
Osteo- articul ar sacroid osis has been compared in Black, White and
Coloured South Africans in the Western Cape.
This study showed
that the syndrome of erythema nodosum and arthra lgia - arthri tis
occurred with nearly equal frequency in all three groups, but
severe deforming disease was found only in the Blacks (Benatar 1980),
and myopathy, as a presen ting feature of the illness , was also more
common in Blacks (Benatar 1977).
Other reports on sarcoid osis in
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South Africans also support the observa tion of a greater frequency
of occurrence of osteoar ticular disease in Blacks (Bowes and
Jabkovitz 1952; Gordon Smith 1964; Weiss 1964) and in some it may ·
be a particu larly severe mutilati ng illness (Morrison 1974) resembling leprosy .

F. SCLERODERMA AND SCLERODERMATOUS DISEASES
There is a remarkable lack of information concerning scleroderma in
South Africa particu larly when one considers that the term progres sive
systemic scleros is had its origin in South Africa (Goetz 1945), while
the descrip tion of an increased incidence of scleroderma in gold
miners was one of the earlies t to relate scleroderma to occupational
dust disease (Erasmus 1957).

Scleroderma has been claimed to be the

commonest Collagen-vascular in Black Zimbabweans (Gelfand 1970).

A

chronic form of scleroedema of Bushke which produced extensiv e joint
contrac tures had been described in a Black female (Meyers and
Quantock 1973), and there are now 3 patients reported with an
eosinop hilic fasciiti s in the South African literatu re (Chalmers,
Bhoola and Parboo 1979; Forman, Lewin, Gear et al 1981).

The type

and clinical course of polymyositis/dematomyositis has not been
reported in the South African literatu re except in isolated case
reports (Horsfa ll 1965; Sament, Klugman 1957; Findlay , Price and
van Rensburg 1951).
There is a report of a polymyositis syndrome
in three members of a family, which proved to be due to typhoid.
These three individu als were interest ing because the illness presented
like a myopathy (Naidoo and Chan Yan 1975) . •
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G. MSELENI JOINT DISEASE
This curious diseas e which occurs in the North easter n part of
Zululand in the area around Lake Sibaya affect s females more than
males (39% vs 11 %).

It is predominantly a diseas e of the hips

leading to progre ssive disab ility and problems with partu rition .
The condition resembles an epiphyseal dyspla sia but the geneti cs
of this condit ion are still in disput e (Du Tait 1979; Lockitch,
Fellingham and Elphinstone 1973; Fellingham, Elphinstone and
Whitman 1973; Lockitch, Fellingham, Whitman et al 1973; Nurse and
Jenkins 1974).
It bears a super ficial resemblance to Kaschin-Beck
diseas e and to Handigodu diseas e.
other parts of the skelet on.

There is also involvement of

The ankle is the next most commonly

clinic ally involved joint and there are radiol ogical abnor maliti es
in the lower radius /ulnar , (20%), shoulders and abnormally short
metacarpals (10%).

Recent invest igatio ns have suggested that a

dietar y mechanism may be implicated (Fincham, van Rensburg and
Marasas 1981).

H. MISCELLANEOUS
There is not much published data concerning the fibromyalgic
syndrome but it is claimed that this is a common problem in Black
South Africans (Schulze 1973).

Several other genet ically determined

diseas es which have joint involvement as one of its featur es, have
been described in South Africa .
These diseas es includ e Gauchers
diseas e (Beighton and Sacks 1974; Goldb latt 1981), sclero steosi s
(Truswell 1958; Falconer and Ryrie 1937; Beighton, Durr and Hamersma
1976), famili al dyschondroplasia or Upington Disease (Schweitzer,
Jones and Timme 1971).
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There are two cases recorded of multic entric reticul o-histi ocytos is
in Black South Africans (Buchel 1970, Jessop and Gordon 1975).
Another unusual hip disease affecti ng Coloured and Black prepubutal ·
girls was described from Cape Town.

The conditi on is called

adolesc ent chondrolysis and it runs a subacute course with progre ssive
narrowing of the hip joint and quite severe disabi lity (Jones 1971;
Sparks and Dall 1982).

Pyomyositis is a rare infecti on of skeleta l muscles which is described
from the tropics , but it has been described in subtro pical parts of
Southern Africa in the muscles of the back, chest wall, thigh and
buttocks (Harari Staff Round 1971);

A strange arthrop athy resembling Jaccoud's arthrop athy has been
described in associ ation with familia l cold urtica ria (Commerford
and Meyers 1977) and pachyd ermope riostiti s is recorded in a Black
male (Findlay and Oosthuizen 1951).
It is of intere st that there
are no reports of giant cell arterit is/poly myalg ia rheumatica in
Blacks.
This may be because there are fewer Blacks who live long
enough to develop the diseas e, and it may also be unrecognised
because the symptoms are better tolerat ed.

The genetic disease s

occurring in Southern Africa , some of which are peculi ar to South
Africa , and which may have a rheumatological component, have been
reviewed (Beighton, Durr and Hamersma 1976).

Pagets disease of

bone is unusual in South African Blacks (Robertson, Thomas 1976).
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There are still conside rable gaps in our knowledge of the occurrence
of the rheumatic diseases in Southern Africa, and the gaps are even
larger as far as the natural history of some form of rheumatic dise~se
such as rheumatoid arthrit is is concerned, while almost nothing is
known of the personal cost or of the impact of rheumatic disease on
individu als or the community in which they live.
A body of knowledge
is growing which will in time provide a fuller documentation of rheumatic
disease in Southern Africa.

Epjdemiological studies are costly and there is much to be said in
favour of case collecti on and descrip tion, as pointers to further
studies.

The caveat that not all research comes via laborato ries

is useful to remember (Pijper 1934).

Southern Africa is rapidly

being industr ialised, and urbanis ation is increasi ng.

If the

urbanis ation is important in the pathogenesis of rheumatoid arthrit is,
then we can expect to see it increasi ngly in Blacks in South Africa.
Future comparative studies of rheumatic disease will doubtle ss be
influenced by the growing importance of the genetic endowment of the
host and important contribu tions have been and will continue to be
made in this area by tissue immunologists.

The rheumatic disease

profiles of the South African Coloured community have hardly been
explored, and the following study is a start in this directio n.

CHAPTER 2

A BRIEF GLIMPSE OF HISTORY

Die Here het ga skommel en die dice
het verkeerd geva 1 vi I ons daa i I s
maar al.
Adam Small 1936.
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GEOGRAPHIC AND HISTORICAL BACKGROUND

GEOGRAPHY
Rie t poort (longitu de l8S, latitude 29E) is the name given to an
area of 15,092 hectare s, 27 kilometers West of the Bitterfo ntetn
Railhead.

It is a Coloured reserva tion area which has been

occ-upi ed for over 130 yea rs.

The area lies in Namaaualand but
'
.
it falls under the magiste rial jurisdic tion of Van Rhynsdorp.
It is an arid part of the country lying at the foothil ls of the

Kamiesberg to the North East, the Atlantic ocean to the West,
and to the South and North are the Haardeveldt and greater
Namaqua1and.

The average maximum rainfall is 50 mm/year.

The geographic features resultin g from the arid conditio ns and
the landscape which is dotted with 'confused granite masses'
makes this appear an inhospi table country.

The Coloured inhabita nts live simple Western type lives, eking
out an existenc e from a poor soil which they supplement with meat
from a profusion of goats.
Reitpoo rt - Putseklo of,

The Community lives in three areas -

Molsvlei - Stofkra al, and Lepelsf ontein.

These communities are administered by a Board of Management, but
there are no features of town life such as public ameniti es,
sanitati on or piped water.

Water is drawn from storage tanks

and transpo rted on foot or by car to the homes.

The centre of

activity is the Roman Catholic Mission which provides the cohesion
for the community.

There is a Church Hall where meetings are
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held and the Mission also runs a General dealer s store , Post
office and a small hospi tal.
Primary schooling is provided
and most of the young adults find work on surrounding farms
or on the Copper Mines.

HISTORICAL BACKGROUND
There was unprecedented politi cal activi ty at the turn of the
18th centur y.
Brita in's supremacy at sea became establ ished
and the emotive words of libert y, equal ity and frater nity which
fuelle d the French Revolution were echoed over much of Europe.
The Dutch East India Company contro lled the Cape but it was
increa singly concerned about Britis h supremacy at sea and the
'dangerous' doctri nes of the French Revolution.
Colonisation of the Cape Province
Since its establ ishme nt in 1652 the settlem ent at the Cape had
gradu ally expanded beyond the confines of the Castle , although
this was not company policy .
A system of free burgh ers, many
of whom were farmers and an increa sing number of whom were stock
farmers, had developed.
In 1703 the first privat e grazing
licenc es were issued without a specif ic demarcated 'farm' being
set aside for this purpose.
This soon developed into a system
of loan farms which entitl ed a farmer to occupy an area of land
tempo rarily.
Initia lly these loan farms were restri cted to
owners of fixed prope rty, but this fell away and any stock farmer
could acquir e a loan farm.
This system more than anything else
encouraged the development of the 'trek boer'.

There were other
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reasons too.

The Company insiste d on restric tive trade

practic es, a~d they discouraged associ ation with the indigenous
Hotten tot and Bushman tribes and attempted to suppress the use
of the French language by the French Hugenots.

These were some

of the factors which helped to encourage the movements of farmers
away from the jurisdi ction of the Govenor, and it was in this
way that the Cape Province as far as the Orange River in the
North and the Fish River in the east was colonis ed in the course
of a century . 1 ·

The origin of the Coloured people
The movement outwards into the interio r brought the trek boers
into increas ing contac t with the Hotten tots and the Bushmen, and
the interm ingling between the predominantly Dutch Coloni sts with
the Hotten tots and slaves from West and East Africa produced the
so called Bastard Hottentots• and these people came eventu ally
1

to be called Coloured. 2· 3·

The great divers ity of physical

charac teristi cs of these people attests to their varying genetic
background (Botha and Pritcha rd 1972).

The establi shmen t and subsequent history of Rietpo ort
As furthe r waves of migration moved north- east, the indigenous
people, the earlie r settler s/trek boers were drawn furthe r into

1. Standard encyclopaedia of Southern Africa Vol.10:p.626 et seq.
2. . Standard encyclopaedia of Southern Africa Vol. 3:p.324 et seq.
3. Martin West, Divided Community. A.A. Balkema, Cape Town 1971.
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the inter ior (some of them crossed the Orange River to avoid
domination by the Colonial governors - these became known as ·
the Oorlams Hoten tots).
In 1806 the Colony final ly became
Briti sh, where after more concerted attempts were made to bring
some contr ol over the indef inite front iers of the colony.
In
the North West the local inhab itants petiti oned the Crown for
land which they could use and defend again st the Trek boers who
recognised no property or boundaries.

As a resul t the areas

of Concordia and Steinkopf were estab lishe d by Sir Benjamin
D Urban in 1832 and on 21st February 1852 Sir Harry Smith grante
d
1

three farms, Rietp oort, Stofk raal and Lepel sfont ein to the
'basta rd Hotte ntots• John Fredrick Owies, Chris toffe l Otta and
Hendrick Epnaar in the magi steria l distr ict of Clan William
(late r Van Rhynsdorp).

It appears that the early years of the

usefr uct of these three farms were uneve ntful, but by the end of
the century Civil Commissioner Barn of Van Rhyndorp repor ted to
the Surveyor General that 'the lands , espec ially Stofk raal, is
occupied by a miserable class of nativ es growing up without
education or religi on• and the local veldt korne t repor ted that
there were 17 members of the origin al family still alive and only
three with famil ies.

The problem of the farms was furth er out-

lined by the Civil Commissioner as follows 'there is no recognised
head, that each member of the family acts independantly of the
other s and each endeavours to get as much as possi ble out of the
farm - without exert ion, by lettin g pasturegrounds and lands for
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sowing to the farmers residing in the vicinity. 1 •
The Civil Commissioner suggested that the tickets of occupation
be revoked but nothing was done about this.

It is claimed by

some that these areas were later redefined as a reserve for the
Coloured people in return foi services rendered .during the Boer
Following the Boer war a more systematic · control was
war. 2.
exercised over the areas.

In 1947 a special interdepartmental

commission issued a report on the Coloured Mission Stations and
Reserves. 3 · This ~ommission evaluated the whole question of
Coloured Mission Stations and amongst these were the three farms
Rietpoort, Stofkraal and Lepelsfontein.

It found that each of

the three communities, Reitpoort, Stofkraal and Lepelsfontein had
its own Board of Control which consisted of 2 corporals and 3
additional members.

These officers served for as long as they

rendered satisfactory service.

Right of occupation was given

to the descendants of the three original farmers (Owies, Epnaar
and Otta) but newcomers were admitted after a period of probation.
Part fulfillment was acceptance of the Roman Catholic faith.
The privileges of the inhabitants was a grant of lands, the right
to put up a building and pasturage.
dictatorial lines.

The affairs were run on

At the time of the report is is clear that

the inhabitants were not all descendants of the original families in Rietpoort one third were not descendants and in Stofkraal there
were 11 stranger families.

Since the establishment of the

independant department of Coloured Affairs, the administration of

1.
2.
3.

Archival records SG 1/1/1/104.
Spore in die Dorsland. Gemsbok Drukkery Upington 1975.
Coloured Mission stations, reserves and settlements U.G. 33 1947.
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the reserve became more firmly established.

Today there is

one management board for the three areas and there are plans to
provide more facilities and establish a town at Rietpoort.

The role of the church
A ve ry small N.G. Kerk community existed at Putsekloof from early
times but the Roman Catholic Church put down its roots at Rietpoort with the arrival of Father Cornelius Van't Westeinde in
May 1913. 1 '
In the face of great deprivation and strong local
N.G. Kerk opposition this singular man proceeded to build the
Mission.

It is characteristic of the missionary that in spite

of every kind of opposition he could say 'I am here and I am
staying here'.

Successive missionaries have worked there since,

and the fruits of their labours are a successful mission station,
schools, boarding establishment for 100 scholars and a wellequipped hospital.

Although the Church no longer has official

executive power in the affairs of the Community it continues
to be intimately concerned with the welfare of the inhabitants
and it still acts in an advisory capacity.

1.

Spore in die Dorsland. Gemsbok Drukkery Upington 1975 p.19.
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The area was chosen for an epidemiological study for severa1
reasons :

1.

THE PEOPLE WERE LIVING A SIMPLE RURAL LIFE
AND THEIR LIFE STYLE WAS COMPARABLE TO OTHER
RURAL COMMUNITIES WHICH HAVE BEEN STUDIED IN
SOUTH AFRICA.

2.

THE COMMUNITY WAS RELATIVELY STABLE.

3.

THE ROMAN CATHOLIC MISSION PROVIDED SUITABLE
PREMISES TO CONDUCT THE FIELD WORK.

CHAPTER 3

METHODOLOGY

When you cannot measure it, when you cannot
express it in numbers, you have scarcely in
your thoughts advanced to a stage of science
whatever the matter may be.
Lord Kelvin 1824-1907.
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METHODOLOGY

In July 1978 a census was taken of the inhabita nts of the area
by a door to door visit, during which the names of all the inhabitan ts were recorded.

The people were advised of the

proposed study and the Mission Staff helped by encouraging the
people to attend.

It was intended to use the whole adult

population as the universe for the study.

3 months later the

survey team started the field work on the premises of the
Mission.

The field work team consiste d of 4 medical doctors ,

3 nursing sisters , 2 radiogra phers, 1 laborato ry technici an and
2 lay helpers .
The mechanics of the field work was as follows:

ENTRY+ REGISTRATION
COMPLETION OF QUESTIONNAIRE
EXAMINATION OF THE MUSCULO-SKELETAL SYSTEM/
DERMATOLOGICAL STUDY
HEIGHT, WEIGHT, ANTHROPOMORPHIC MEASUREMENTS
BLOOD COLLECTION
RADIOLOGICAL EXAMINATION OF HANDS/FEET
At the completion of the survey visits were made to the homes of
the aged and infirm, who wished to be examined.

Where possible

they were taken to the Mission for their blood to be taken and
for their radiographs.

1.

The Questionnaire (See Appendix 1)

A question naire was completed by all the adults and the school

37

going children with the assistance of a trained Nursing Sister.
The questions were directed at the following:
(1)

Demographic data.

(2)

Questions relating to chest disease/smoking habits.

(3)

Previous/prese nt backache, its duration, onset,
associated spinal stiffness and the effect of
exercise.

(4)

Questions relating to arthritis - the presence of
morning stiffness, joint swelling, the number of
affected joints, the number of swollen joints,
present or in the past.

(5)

Previous or present shoulder pain.

(6)

Questions about photosensitivi ty, alopecia, Raynaud's
phenomenon, convulsions, pleurisy.

2.

Clinical examination

The clinical examination included a record of the subject's height,
weight and anthropomorphic measurements.

Special attention was

paid to the presence of features suggestive of Lupus erythematosus
i.e. facial erythema discoid LE, thinning/fractu ring of frontal hair,
oral ulceration, pleurisy.
evidence of psoriasis.

The skin and nails were examined for

Blood pressure readings were repeated several

times if they were elevated and where possible the subject was asked
to return the next day for further recordings.

The degree, site and

numbers of joints affected by arthritis was documented.
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Hypermobility was measured using the following scheme:

Pass ive dorsifle xion of little finger MCP joint to 90° - R+L 2
Passive appositi on of thumb to forearm

R+L 2

Hyperextension of elbow beyond 10°

R+L 2 .

Hyperextension of knee beyond 10°

R+L 2

Forward flexion , palms flat on floor in front of
the feet with knees extended

1

9

Other soft tissue rheumatic complaints were also looked for. _
2.1.

Carpal tunnel syndrome was considered likely if there was

symptomatic complaints of pain in the hand at night with numbness/
paraesth esia in median nerve distribu tion, with a positive Phalen
sign.

2.2.

Lateral epicond ylitis was elicited by palpatio n of the

lateral epicondyle for local tendern ess, and associa ted pain at
the epicondyle, and resisted dorsifle xion of the wrist with the
elbow extended.

2.3.

Shoulder problems were defined by the following algorithm
(Chapter 8):
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Movements

Algorithm

Active elevatio n

Pain in the shoulder

Active flexion/ extensio n
Acti ve int. rotation )
Active ext. rotation )
Passi ve elevatio n

)
)

Passive ext. rotation )
)

Passive int. rotation )
Resisted abduction
Resisted ext. rotation
Resisted int. rotation
Resisted elbow flexion

3.

!

Active movement~----i>• Painles s= Referred pain

)

l

A11 directio ns=
4
/~
arthriti s
Passive movem ent~ Painful
~One directio n=
ligaments

l

Resisted movem ent~Pa inful

=

Tendon/muscle
problem

Laboratory tests

Blood was drawn for the following investig ations:

3. l.

Haemoglobin, white cell counts

Haemoglobin was measured using a standard colorim etric method in situ.
White cell counts were done in situ with a standard haemocytometer.
3.2.

Blood groups/serum iron/iro n binding capacity/immunoglobulins

Blood groups were measured on heparin ised blood which was transpor ted
in the cold to the laborato ry in Cape Town.
Serum iron and iron
binding capacity were kindly performed in the Department of Chemical
Pathology using a standard laborato ry method.

Serum immuno-

globulin s were measured in selected subjects with shoulde r disease
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usi ng radial immuno diffusion .

Commercially available plates

were used (Hoechst).

3.3.

Serum Complement profiles

Total haemolytic complement was measured in situ with a plate
ass ay as described (Lachrnan, Hobart and Aston 1977).

The technique

is analogous to the Mancini technique for measuring immunoglobulins.
Sheep cells sensitise d to rabbit anti-shee p red cells were incorporated
into 2% agar gels (Noble Agar).

Equal volumes of sheep red blood cells

and a commercial anti-shee p haemolysis (Difeo Labs) were mixed and
placed in a water bath at 42°c.

Equal volumes of this mixture were

added to 2% agar dissolved in complement buffer which was cooled to
42°C, and the mixture was well mixed.
in Petri dishes.
the agar.

2 mm thick plates were poured

After gel setting occurred wells were punched in

The plates were stored at 4°C until further use.

10 micro

litre of test serum was dispensed into the wells and control sera whose
complem~nt levels were previously determined were included in each
plate as controls.

The control serum was stored in aliquots which

were kept frozen until used.

A fresh aliquot was used each day.

The sera were allowed to diffuse into the agar overnight at 4°c.
On the following day the plates were incubated at 37°c for l hour.
The lysis around each well was read and the results were read
from a standard curve prepared in the Laboratory.

The method was

tested in the Laboratory prior to the field study and compared
with a standard tube assay for total haemolytic complement (Kent and
Fife).

In a comparative study of 20 sera, the two methods yielded
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means of 189.25~12.5 units/ml and 195.25~12.6 units/ml for the
plate and tube methods respec tively.
The differe nce between
the two methods was not signifi cant (p=) 0.500) .

Serum C3/C4

was measured in the labora tory on stored serum using immunoplates
kindly donated by Hoechst (Pty) Ltd.

The sera which had total

haemol ytic complements of less than 100 units/ml were tested in
the laborat ory for their C3/C4 conten t, in order to determine
whether the low total complement was due to early complement
fractio n consumption.

3.4.

Rheumatoid factor

Rheumatoid factor was measured by two methods, the Human Latex
agglut ination test and the Human erythro cyte agglut ination test.
3.4.1.

Human Latex Test

All the sera were screened in the labora tory using a Standardised
Latex R~ kit (Ortho) which was kindly supplied by Ethnor Laboratories.
All the positiv e sera were then tested by a standa rdised tube method
(Singer 1974) to determine the titres of rheumatoid factor .
•

3.4.2.

Human erythro cyte agglut ination test

This test was carried out as described by Valkenburg on the sera in
the labora tory.
The anti-serum to human O cells raised in rabbits
was used in a previous study (Meyers, Daynes and Beighton 1977).
3.5.0.

Other Human auto-a ntibod ies
I

Human auto-a ntibod ies were looked for in stored sera using a standard
sandwich immunofluorescent technique and a range of tissues as sub-
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strates for anti-nucl ear antibody, anti-smooth muscle antibody
and human kidney for anti-mito chondrial antibody {Friou 1957;
Whittingham and MacKay 1969; Handbook of Techniques W.H.O.) .
.Human anti-thyr oid auto antibodie s were measured using a kit
for anti-thyr oglobulin and anti-microsomal antibody.

This

method is based on a formalised tanned sheep red cell agglutina tion which is widely used (Wellcome Labs. Product informati on).

3.5.l.

Antibodies to extractab le nuclear antigen {ENA)

A commercial preparati on of calf thymus extractab le nuclear antigen
(ENA) (Pel Freeze Batch No 3433) was used as the antigen.

Concentra-

tions of 0.15 mg/ml dissolved in Mcllvaines buffer pH 7.2 were used
to coat tanned, formalini sed human O cells.

Human O cells from 20

donors were formalini sed as described (Herbert 1973).

The cells

were well washed and stored for at least 2 weeks at 4°C in Mcllvaines
buffer pH 7.2.

Tanning of the cells was carried out using a

concentra tion of 5 mg/100 ml freshly prepared Reagent grade Tannie
acid (Merck) as described (Herbert 1973).

The antisera were diluted

1:20 in microtitr e plates and serial doubling dilutions to 1:160
were prepared using Mcllvaines buffer as diluent.

After the addition

of the coated O cells, the plates were tapped gently to mix the cells.
Controls of coated cells with diluent, and uncoated cells with anti~
serum were included.

The prepared plates were left at room tempera-

ture and read 18 hours later.

The agglutina tion pattern was read

using the following grading:

4+ a smooth mat of cells, 3+ a smooth

mat of cells surrounded by a thin irregular rim of packed cells, 2+
a smaller mat with a broader irregular rim of packed cells, 1+ a dense
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irregular rim of cells, 0 a tight smooth button of cells.
reaction was taken as the end point.

A 2+

The positive sera were

diluted further to determine the exact end point and all positive
·Sera were tested against RNAse treated ENA coated, 0 cells.
Two and a half milligram s RNAse/ml (Miles Laborato ries) was
dissolved in phosphate buffered saline and added to ENA coated
cells.

The mixture was incubated for 30 minutes at 37°C.

Following the incubation the cells were washed three times in
buffered saline before being added to the serial dilutions .
The same grading was used to determine the end point.

All the

sera were also tested by counter immuno electroph oresis as
described (Bresnihan, Bunn, Snaith et al 1977).

3.6.

Serologic al tests for syphilis

Two tests were used, the VDRL and the TPHA.

Both these routine

tests were kindly done by the Department of Bacteriology at UCT.

3.7.

Serum uric acid

Serum urate was measured in the Department of Chemical Pathology
using an autoanaly ser technique.
included in each batch.

Appropriate controls were

The autoanaly ser was used because of

the large number of specimens.

Autoanalyser measurements give

higher readings than the uricase method; the levels are 0.2 mg./
100 ml. and 0.14 mg/ml. higher in males and females respectiv ely
with the automated method (O'Sulliv an, Francis and Kantor 1965).
Part of the increased concentra tion of uric acid with the autoanalyser method is believed to be due to chromogens which dis-
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appear after 3 months of storage (Buchanan, Isdale and Rose 1965).
The Namaqualand sera were all measured on serum stored for 3 months .
. 3.8.

Serum protein s/protei n electrop horesis

Total serum protein was measured with the Biuret method and all sera
were then electrop horesed using a standard cellulos e acetate strip
(Beckman microzone).
Serum albumin levels were computed from the
total protein -electro phoresi s strip.

4.0.

Urine examination

All the adults in the survey provided a specimen of urine which was
tested chemically using Ames Multist ix and the urinary sediment was
examined microsc opically .

5.0.

Radiological examination

Radiographs of hands and feet were taken of the adults over 15 years.
Radiographs were taken at a fixed tube to film distance of 39
inches, using Standard X-ray film.

The films were processed in situ.

All the radiographs were read at completion of this survey.

5.1.

Radiographs were evaluated for evidence of erosive arthriti s

using the standard atlas of radiographs (Kellgren, Jeffrey and Ball
(1963a).

5.2.

Osteoporosis was measured using the area index.

This was

derived from measurements of the mid point of the second right

45

metacarpal.

The area index ~,as standa rdised by obtain ing the

ratio of area index/s urface area (see chapte r 9 for detail s).
·5.3.

Osteoa rthrosi s was determined by the following grading

system:
Normal

=

Suggestive osteophyte

= l

Defini te osteophyte

= 2

0

(normal joint space)

Decreased joint space

= 3

with osteophytes I

Disorg anisati on of the

=

4

joint {joint space,
narrowing, subchondral
cysts, deformity)

The proximal and the distal interph alange al joints, the metacarpalphalangeal joints and the carpometacarpal joint of the thumbs were
examined and graded for osteoa rthrosi s.

In the feet the

metatarsophalangeal joint of the big toe was graded in the same way
(Lawrence 1977g).
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5.4.

Hallux Valgus was measured as shown on the diag
ram:
(Figure 3.5 .4.)

The firs t, second and the 5th metatarsal of
both fee t were bise cted
along the ir -len gth at the ir mid poin t and the
line s were continued
unti l they bise cted each othe r.
The angle between 1st and 2nd
met atar sal described the inte rme tata rsal ang
le, and tha t between
the 1st and 5th as the fore foot ang le.
The hallux ang le was
desc ribe d where the line drawn through the
length of the proximal
phalanx of the big toe at its mid poin t bise
cted the line drawn
through the 1st met atar sal.
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The statis tical evalua tion s where necessary used eithe r the
Stude nt's t test or the x2 test.

The result s of some of the clinic al evalua tions of the haemoglobin , white cell counts and urine examinations will not be
repo rted in this thesis because they form part of a study on
systemic lupus erythematosus to be reported elsewhere.
The age specif ic prevalence is shown · in decades and it follo·ws
a standard format 15 - 24 years, 25 - 34 years etc., up to
65 - 74 years.

In a few instan ces the data is analysed into

a furthe r decade i.e. 75+.
measurements of bone densit y.

This was done partic ularly for

CHAPTER 4

DEMOGRAPHY
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DEMOGRAPHY

4.1.0. Census

The census which was undertaken counted 1637 inhab itants .

Their

age and sex distri butio n is shown in Table 4.1 .

TABLE 4. 1. 1.

AGE AND SEX DISTRIBUTION OF THE SURVEY POPULATION
AREA:

SEX

0-14

RIETPOORT

Male

184

58

34

33

29

16

37

Female 177

75

48

26

26

30

39

Male

l 04

42

21

22

18

14

24

Female 126

62

30

28

12

13

18

74

30

8

13

13

10

15

Female 55

23

11

13

12

4

10

TOTAL: 720

290

152

135

110

87

143

MOLSVLEI

LEPELSFONTEIN Mal·e

15-24 25-34 35-44 45-54

55-64 65+

=

1637

TOTAL MALES= 799
TOTAL FEMALES= 838

The census data agrees with the information which is contained in the
annual report of the management board for 1977 in which the number of
i 1habitants is given as 1665.
and the annual report provides

This close agreement between the census

a valida tion for the method and the
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Thoroughness of the census.

The census enumerator only documented
people livi ng in the areas permanently, and
excluded those working

away.

This may account for the diff eren ce between
the census and.
that of the management board.

4.2. Completion rate s
The number of persons seen during the survey
is shown in Table 4.2 .l.
TABLE 4.2. 1.
NUMBER OF SUBJECTS SEEN DURING THE FIELD WORK
- BY SEX AND AGE
AREA:
REITPOORT

SEX
Ma 1es
Females

MOLSVLEI

0-14 15-24 25-34 35-44 45-54 55-64 65+
127
42
24
26
23
14
33
154
55
48
28
25
25
33

Males

80

28

17

13

11

12

19

Females

89

39

25

22

22

12

18

51

22

8

12

10

7

14

39

12

5

12

13

4

10

541

198

127

113

95

74

127

LEPELSFONTEIN Males
Females
TOTAL:

TOTAL MALES SEEN= 594 (Males over 15 yea rs=
335)
TOTAL FEMALES SEEN= 681 (Females over 15 yea
rs= 399)

=

1275
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The completion rate for this population was 77.9% and for the
adults over the age of 15 years it was 80.04%.

In the 3 areas

the completion rate for adults was;

Rietpoort 84.49%; Molsvlei

75.32%; and Lepelsfontein 79.62%.

The easier access of the

Rietpoort inhabitants to the Mission is considered to be the
reason for the highest completion rate.
children was 75.13%.

Blood was drawn from 652 of the 734

individuals over the age of 15 years.
rate of 89%.

The completion rate for

This represents a completion

A total of 599 hand and 595 foot radiographs were

taken which represents a completion rate of 81.6%.

4.3. Residential features, occupation and income
There were 30 permanent brick houses in the area.
were made of corrugated iron and mud bricks.

Other homes

The average number

of persons living together was as follows:
71% more than 5 persons/house
10% 4 persons/house
8% 3 persons/house
6% 2 persons/house
5% l person/house
The houses varied considerably in size, the permanent houses being
the largest.

Three quarters of the houses were 1-2 roomed and

one fifth were 3 roomed.

The houses occurred alone or in small

clusters and they were separated from other houses by some distance.
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The occupation of the inhab itants is given in the following
Table 4.3.1.

TABLE 4.3.1.

OCCUPATION OF INHABITANTS

OCCUPATION

%

Unemployed (inclu des housewives)

49.7

Labourers

24.9

Pensioners/Disabled

14.4

Build ers/Pa inters

1.2

Teachers

2.5

Domestic workers

2.8

Farmers

0.7

Other

3.8

The average income varied considerably but it was gener ally low.
2.0% earned less than R20/month, 30% earned R20-50/month. 43%
earned between RS0-100/month and 25% earned more than RlOO/month.
None of the households had piped water.

The population depends

upon rain water tanks, and mist/dew which precip itates on the
granit e outcro ps, which is channeled into large storag e tanks.
Sanita tion was provided in the form of either a bucket or pit
system.
The staple food was wheat supplemented with meat and
some vegeta bles.

The arid condit ions do not allow for cultiv ation

of vegetables on any scale.
weekends.

Many of the males drank cheap wine at
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4.4. Height and Weight
The population were relativ ely short stature d.

The hefght and

weights are shown in the followir.g Tables Table 4.4.l. and
Table 4.4.2.
TABLE 4.4 . l.

HEIGHT OF MALES AND FEMALES IN NAMAQUALAND (METERS)
15+
MALES

25+

35+

45+

55+

65+

75+

1.66:0 .03 1.65:0.01 1.65+0.0l 1.66:0 .03 1.64:0.01 1.67+0.0l l .59+0.02

FEMALES 1.53:0 .03 1.53:0. 03 1.56:0 .03 1.55:0. 03 1.52:0.01 1.52:0.01 1.51+0.0l

TABLE 4.4.2.

BODYMASS OF MALES AND FEMALES IN NAMAQUALAND (KG)
15+

25+

35+

45+

55+

65+

75+

MALES

55.9:0 .8 57.4:l .l 57.4:1 .2 58.8:l. 5 57.l:l. 7 59.3:3 .2 54.2:2.6
FEMALES 51.9+1 .0 51.7+1.l 55.6+1.8 54.5+2.0 54 . 3+2.3 59.2+3.l 50.9+6.2

-

-

-

-

-

-

The mean height for males and females is 1.64+0.017 metres and l.53+0.045
meters in females. The mean height for the females in this population
varies by one centim etre from the mean height reporte d in 1,186 Coloured
primigravida from Cape Town (Woods, de V. Heese, Davey et al 1978), but
the post-d elivery weights are much higher than the mean weight for the
Namaqualand females.

The mean mass for males and females was 57.14+0.66

and 54.02:1.08 kg. respec tively.

Two standard deviati on was used to
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defin e the limit s of normality.

The ranges were 55.85 - 58.43 kg.

for males and 51.17 - 56.87 kg. for females.

The lean body mass

was calcu lated from the formula of Siri (Siri 1961) and is shown
in
the following Table 4.4.3 .
TABLE 4.4.3 .

LEAN BODY MASS IN MALES AND FEMALES {Kg.)
15+

25+

35+

45+

55+

65+

75+

MALES

49.7! 1.0 51.0! 0.9 51.3+0.8 51.0+ l.l 49.0+0.9 50.9!1.5 45.2!1.6
FEMALES 38.9: 0.5 28.8! 0,6 41 .5:0.9 40.5: 1.l 40.0+1.3 41.1: 1.6 39.0!
3.3

The mean lean body mass for males and females was 49.65+0.80 and
39.87+0.43.
Two standard devia tions were used to defin e the limit
of normality for this population.

s

The range was 45.45 - 53.85 and

37.67 - 42.07 kg. for males and females respectively~

Using these

defined limit s 19.6% of the males and 38.8% of the females had
a
lean body mass below normal.
The nutri tiona l statu s of the population was good and no examp
les of
overt nutri tiona l defic iency was found.
The serum albumin level s
were also measured to asses s nutri tiona l statu s. This inform
ation is
presented in the following Table 4.4.4 .
TABLE 4.4.4 .
MEAN SERUM ALBUMIN LEVELS IN MALES AND FEMALES (Gm/L)
15+
25+
35+
45+
55+
65+
75+
MALES
FEMALES

39+0.5 39+0.4 38+0.6 37+0.5 39+1.3 36+0.9 34+0.7
36+0.4 37+0.4 36+0.9 36+0.6 37+0.9 35+0.7 32+1.2
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The serum albumin levels varied slightl y in males and females up
to the age of 65 years whereafter the mean levels dropped so that
in the subjec ts over 75 years the levels in both the males and the
females was below 35 gm/lit re.
Levels of serum albumin below
35 gm/litr e are used as evidence of malnut rit ion provi ded there is
no other explan ation such as chronic liver diseas e, rheumatoid
arthri tis etc (Davidson, Passmore and Brock 1975).

None of the

elderly subjec ts had evidence to suggest chronic liver disease
clinica lly and the subjec ts with rheumatoid arthri tis were not
included in the analys is.

The measurement of lean body mass has

been diffic ult to measure without special equipment and techniques.
A great deal of ingenuity has been shown by many people in divisin g
anthropometric formulae for measuring lean body mass.

The results

'

have proved disapp ointing not because the problem is iniolub le, but
because measurements of lean body mass is diffic ult.
The measurement
of fat conten t of the body has been somewhat easier because more
positiv e relatio nships have been shown between skinfo ld thickness and
total body fat (Brozek, Keys 1951; Consolazio, Johnson and Pecora 1963).
The Namaqualand subjec ts were gene rally lean and there were very few
subjec ts who were considered to be obese.
The lean body mass was
calcula ted to be 83-89% in males and 69-75% in females.
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CHAPTER 5

PREVIOUS HISTORY OF ARTHRITIS
AND/OR BACKACHE

For still the more he works the more do
his weak ankles swell.

Simon Lee.
Wordsworth.

1770 - 1850.
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PREVIOUS HISTORY OF ARTHRITIS
AND/OR BACKACHE

5.1.

Previous history of arthritis

Sixty-one (61) males and forty-eight (48) females recalled a
previous arthritis history on one or more occasions.

This

represents a prevalence of 18.2% for the 335 adult males, and
13.8% for the 399 adult females.

The age specific prevalence

for the males and females is shown in Figure 5.1.1.

Fig. 5.1.1.
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AGE-SPECIFIC PREVALENCE - HISTORY OF ARTHRITIS

In the males there were two peaks; one at 25 - 34 years and a second
at 55 - 64 years.

In contrast the females showed a progressively
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increasi ng prevalence which reached a peak at 55-64 years.

The

data was analysed further in 2 groups; those aged 15-44 years (15)
and others aged 45-65+ years (46).

In the younger males there

were two with a polyart hritis history , 6 with a history of 2-4 joint
involvement, and 5 with a single joint arthrit is.
of affected joints was not specifie d.

In two the number

The affected joints were hands

5, feet 3, elbows 2, knees, shoulders and ankles l each.

In the older males, 10 subjects reported a polyart hritis, twentythree
had 2-4 joints involved, twelve had l joint involved.
did not specify the number of affected joints.

One subject

In this group the

knees were most commonly involved followed by the hands, ankles and
elbows.

There was an increasi ng number of subjects with radiolog ical

evidence of osteoar thritis in their hands/f eet in the older males
so that at least some of the arthriti s recalled by this age group
can have been caused by osteoar throsis.

Since the question naire

did not attempt to define what each individu al meant by arthrit is,
it would be reasonable to assume that in some of the individu als
arthrit is probably means joint pain without an inflammatory component.
In the younger females (13) the hands were involved in four, the feet
in three and in six the site was unspeci fied.
In this group, one (l)
reported a polyart hritis, 8 involvement of 2-4 joints and 2 reported
involvement of one joint, and in 2 it was not specifie d.

In the

older females (35) the knees and hands were again most commonly
reported .
In this group 4 were polyart hritic, 17 reported 2-4 joint
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involvement, 11 reported a mono-art hritis.

The data is summarised

in the following Table 5.1.l.

TABLE 5.1. l.

DISTRIBUTION OF JOINT INVOLVEMENT (BY HISTORY)
15 - 44 YRS
JOINT GROUPS

MALES(l5)

45 - 65+ YRS

FEMALES ( 13)

MALES(46) FEMALES(35)

HAND

5

4

15

11

FOOT

3

3

5

6

KNEE

1

1

19

14

SHOULDER

l

2

l

ANKLE

l

5

2

ELBOW

2

6

2

3

0

14

14

1

HIP
UNSPECIFiED

3

6

The prevalence of polyarth ritis was 3.58% in males and 1.25% in
females and 2.3% for the whole adult population.

LACK OF CLINICAL RESIDUA
The clinical residua of these previous episodes of arthritis are not
easily assessed because not all the joints which were reported to be
involved were examined carefully to determine whether there was a
reduction in range of motion, or premature degenerative joint disease.
In the shoulder such an evaluation was done in all individua ls (see
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chapter 8).

There were 24 subjects in whom there was a reduced

range of motion in one or more directio ns at the shoulde r.

In

16 of these there was a previous history of shoulder pain some of
which is presumed to have been due to shoulder arthrit is.

In

eleven other individu als a decreased range of motion of a joint
or group of joints was recorded.
hands/f eet/wris ts.

This was most commonly in the

These subjects were all elderly (for further

discussi on see chapter 6).

The radiographs were not taken of all

previously affected joints but the radiographs of the hand and foot
of those with a positive history of arthriti s affectin g hands or
feet did not show evidence of prior joint damage.

None of these

subjects had positive rheumatoid factors.

THE CAUSE(S) OF THIS SYNDROME
In other surveys of rheumatic disease , 2-4% of individ uals have
reported an episode (s) of polyart hritis.

The historic al data

suggests that this is an acute, transien t arthrit is which commonly
starts in the feet, spreading to ankles, knees and hands.

There

is also sometimes mention of severe pain in the axial skeleton
suggesting facet joint involvement.

The true frequency of this

recall of arthrit is is probably much higher than the prevalence
rates suggest because some of the transien t joint pain may be
forgotte n.

The term benign polyart hritis is applied to this

historic al syndrome (Lawrence 1977j).

It has been regarded by

some to be a mild form of rheumatoid arthriti s~ but this is not
a good explana tion because if this were so, it would be expected
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That this symptom complex would occur more frequently in the
histories of patients with definite rheumatoid arthritis, which
is not the case.

Furthermore none of the other attributes of

rheumatoid arthritis have been found in the subjects ~lith benign
polyarthritis.

Others have suggested that these are episodes of

acute rheumatic fever, but there are again good reasons for not
accepting this possibility; notably because there is a disparity
between the occurrence of the two diagnoses in population studies.
It needs to be emphasised however that the diagnosis of a polyarthritic ' illness as rheumatic fever in adults is not easy because
of the relative absence of carditis (Davis 1970; Ben-Dov and
Berry 1980) and the known difficulty in establishing evidence of
present or previous streptococcal infection (Kaplan, Top, Dudding
et al 1971; Bisno and Stollerman 1975).

Another possibility is

that the syndrome represents the peripheral manifestations of
inflammatory spondylitis (Hollister and Engelman 1958), or Juvenile
Chronic Arthritis (Stills disease).

In Britain there is a seasonal

incidence for this disease, and it is highest in the winter months
(Lawrence 1977a).

Others have also claimed a relationship to

upper respiratory infection, streptococcal and others (Abdin 1971;
Greenwood 1969a).

No attempt was made in the Namaqualand population

to relate the polyarthritis to seasons of the year.

An examination of the literature suggests that this is probably not
a single diagnosis and that many infectious agents can reproduce
this syndrome.

The agents which have been implicated are viruses

such as the arbor viruses causing O'nyong O'nyong, Ross river virus,
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Chikungunya (Smith and Sandford 1967), Rubella virus and Hepati tis
B virus (Hyer and Gottlie b 1978) as well as Mycoplasmas (Lambert 1968).
Attenti on has also been drawn to infecti ons with Yersin ia entero colitic a,
as a cause of polyar thritis which mimics acute rheumatic fever (Leivis alo
and Laitine n 1975; Forman and Kalk 1981).

In Southern Africa the acute

non-s pecific polyar thritis of Blacks which resembles an acute tropica l
arthri tis described in Nigeria (Greenwood 1969a) may also ma ke a
contrib ution to benign polyar thritis , but this is of course not
relevan t to the Namaqualand popula tion.
Although benign polyar thritis
is not considered to be part of the syndrome of rheumatoid arthri tis
there are some who believe that in those subjec ts where the cause of
the polyar thritis is undertermined it may represe nt a benign form of
rheumatoid arthri tis.

Such an idea was suggested by Glynn (Glynn 1968)

who proposed that the clinica l disease rheumatoid arthri tis is a benign
polyar thritic illness on to which has been grafted an auto-immune
reactio n.

There are consid erable difficu lties in proving such an

hypothesis.

The cause for the episodes of pauci- articul ar 'arthr itis'
i.e. 2-4 joints or mono- articul ar 'arthr itis' in this Namaqualand

population is likewis e uncert ain.

Many of the putativ e infecti ons

or infecti ve agents discussed above can produce pauci- articul ar
disease .

Serological tests for syphil is were presen t in 9.62% of
this population and it may be assumed that venereal infecti ous agents

could also have produced some of the episodes of mono or pauciarticu lar episodes (see chapte r 6).

5.2.

Previous history of backache

Backache was a prominent feature in the population of Namaqualand.
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One hundred and thirty-ni ne males (139) and one hundred and twentyei ght femal es (128) had backache or recalled previous backache.
This rep resents a prevalence of 36.5% (41.3% males, 32.0% females) ..
The age specific prevalence is shown in the following Figu re 5.2.1.
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Fig. 5.2.1.
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AGE-SPECIFIC PREVALENCE FOR HISTORY Of BACKACHE
In males there was a peak recall of backache in the 25-34 year age
group and thereafte r a progressi ve rise in the historica l recall of
backache to reach levels of 60% in the subjects aged 65+ years.

In

females there was a steady rise in the prevalence of recalled backache
to 49% in those subjects aged 45-54 years, whereafte r the curve
declined.

It is of interest that the first peak of backache in males
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aged 25-34 years occurs at the same time as histori cal recall
for previous arthri tis while the graph for the females retains
the same curve as for the arthri tis history in females.

It is

impossible in retrosp ect to derive much more useful clinica l
info rmation from the data, but the coincidence of the of the two
curves for arthrit is/bac kache in males suggests that the two may
be related .

The clinica l pattern of benign polyar thritis has

already been detaile d, and it seems likely that these curves are
describ ing the occurrence of this conditi on in young males. This
is however only one possib le explan ation for the backache in the
young individ uals and a variety of conditi ons such as osteoc hondri tis,
ligamentous injury and disc prolapse can also contrib ute to this peak
of backache.
In the older individ uals degenerative spondylosis
togeth er with osteop orosis would also contrib ute to the increasing
frequency of backache (see chapte r 7 and chapte r 9).
The symptoms
profile of backache in this community is shown in the following Table 5.2.1.

TABLE 5.2. 1.

SYMPTOM PROFILE OF BACKACHE
MALES

FEMALES

66 %

87%

- Acute

34%

13%

Duration (3 months)

74%

71 %

Associated spinal stiffne ss
in the morning

84%

75%

Improvement with exercis e

71 %

74%

Onset - Insidio us
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The historical features which suggest the presence of inflammatory
backache are:
l. An insidious onset
2. Age under 40 years
3. Duration for longer than 3 months
4. Associated spinal stiffness in the morning
5. Improvement of symptoms with exercise
This combination - of symptoms has been shown to be 95% sensitive -and
85% specific for inflammatory backache (Calin, Porta, Fries et al 1977).
In the Namaqualand population 21 subjects under the age of 40 years
gave this characteris tic history (for further discussion see chapter 6).
The greater number of males with an acute onset of backache is probably
the result of their occupation.

No attempts were made to measure the

degree of lumbar lordosis in these people, but it is important to
consider that part of their origin is Khoisan i.e. Bushman/Hottentot
in whom lumba r lordosis is more marked than in Caucasian, and one
wonders whether this may be causally related to the backache.

The epidemiology of backache
In surveys undertaken for the Arthritis and Rheumatism Council in
Britain low back pain/leg pain _was recorded in 40% of males and 33%
of females.

Past pain reached a peak incidence at 50 years in both

sexes, and it declined thereafter.

Extrapolation of this data from

Britain to the population of Namaqualand should not be made, but it
is of interest to record· that in the British surveys disc degeneration,
lumbar spondylosis and sacroiliac osteoarthro sis was the cause of
backache in 12%, 5% and 2% respectivel y.

It has also been estii:n.ated
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that disc prolapse probably accounted for less than 10% of backache.
These causes of backache account for only one third of the complaints
of backache (Lawrence 1969).

The lack of lumbar spine X-rays is a

deficiency of the Namaqualand study particularly because of frequency
of historical data about backache.

The male subjects of this survey

w2re or had been labourers and it is well-known that occupation does
influence the severity and prevalence of backache from degenerative
lumbar disc disease (Kellgren and Lawrence 1952; Lawrence 1955;
Lawrence 1969b).

It would not be unreasonable to expect a consider-

able number of the Namaqualand subjects to show evidence of lumbar
disc degeneration.

CHAPTER 6

RHEUMATOID ARTHRITIS

Felix qui potuit rerum cognoscere causas
sed fugit interea, fugit in reparabile
tempus.

Virgil.

70 - 19 BC.
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INFLAMMATORY JOINT DISEASE

1.0. RHEUMATOID ARTHRITIS
The cause of rheumatoid arthri tis is unknown but as advances are
made it is likely that the unitary concept which is implied by
the term rheumatoid arthri tis, will have to change.

It is

curren tly believed that the disease results from the interac tion
of an incitin g agent or agents with a suitab le geneti cally
determined environment.

The incitin g agent(s ) is at presen t

unknown but bacter ia, mycoplasmas and viruses have all had their
proponents.
A good review which summarises the search for an
infecti ve agent in rheumatoid arthri tis has been given by Marmion
(Marmion 1976). The bacter ia which have been implicated are
Diptheroids (Stewa rt, Alexander and Duthie 1969) and Clostridium
perfrin gens (Olhagen and Monnson 1968).

The rather tenuous

evidence for a mycoplasmal infecti on as the cause for rheumatoid
arthri tis has also been reviewed exhaustively (Taylor-Robinson and
Taylor 1976).

At presen t a viral aetiolo gy remains the most

tenable in spite of several constr aints(P hillips 1976).
Curren tly, the virus which is regarded as a strong candidate is
the Ebstein-Barr virus because of the demonstration that the
serum of rheumatoid arthri tis patien ts contains antibo dies against
a nuclea r antigen derived from EB virus infecte d cells which can be
demonstrated either by precip itation or immuno-fluorescent techniques
(Alspaugh and Tan 1976; Alspaugh, Jensen and Rabin et al 1978; Vaughan,
Catalano, Jensen et al 1978).

Another attract ion of the Ebstein-Barr
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virus i s the well-known ability of this virus to infect B lymphocytes and to stimula te them to replicat e and produce antibody
(Vaughan, Catalano, Jensen et al 1978).

One of the major

difficu lties which has beset all the infectiv e theories of
rheumatoid arthriti s has been the inabilit y of the putative
infectiv e agent to fulfill Koch's postula tes.

The animal models

of arthriti s are much more interest ing and they offer plausibl e
ideas of how rheumatoid arthriti s may arise or be sustaine d
(Hadler 1976).

The animal experiments are based on the

similar ity of the disease to human rheumatoid arthrit is and they
include such conditio ns as Erysipe lothrix infectio n of pigs
(Drew 1972), the mycoplasmal infectio ns of rats, mice and turkeys
(Ross 1973), and adjuvant arthriti s in the rat (Pearson 1956).
Recently another animal model induced by streptoc occal cells or
cell walls i n rats has raised the possibi lity of undegradable
cell wall products as a source of ant~genic persiste nce (Cromartie,
Craddock, Schwab et al 1977).

All the animal models however also

have deficien cies because they do not exactly mimic the human
disease with its charact eristic relapses and remissio ns.

The

two models which are potenti ally the most interest ing are the
rat adjuvan t, and the rat streptoc cal cell wall arthrit is model
because these provide a plausib le mechanism of antigen periiste nce
and they raise the further possibi lity that bacteria l cell wall
products (Peptidoglycans) which are ubiquitous in nature could be
one reason for the persiste nce of rheumatoid arthrit is.

If

bacteria l products are the pathogenetic agents it will explain why
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the re ha ve been so few isolates of viable bacteria from rheumatoid
joints.

The soil in which the inciting agent acts to produce the

disease has until recently received little attention , but with the ·
development of tissue typing techniques and the identific ation of
the 0-locus antigens this field is gradually being explored.
There is now a strong associati on between HLA-DRW4 and the familial
occurrence of rheumatoid arthritis , (Statsny 1978) while HLA-DRW3 is
associate d with worse disease and greater susceptib ility to the
toxic effects of remission inducing drugs (Panayi, Wooley and
Batchelor 1978; Batchelor , Wooley, Panayi et al 1979).

The inter-

action between seed and soil produces the inflammatory reaction
which is characte ristic of the disease.

The following is an

outline of the current thinking about the pathogenesis of rheumatoid
arthritis (Harris 1981):

1.

An immune response is triggered in the host by the
inciting agent.

The major determinant is the

genetical ly controlle d immune response which determines the mode and intensity whereby antigen is recognised as well as the degree to which the immune
response will be amplified and the antigen localised .

2.

Antigen-antibody complexes form in the joint cavity
and become trapped in avascular hyaline and fibrocartilage .
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3.

In the synovial fluid the immune response activates
many processes which interact and produce self
sustaining active inflammation.

The activated

systems include complement, kinins, blood clotting
and fibrinoysis.

4.

Mediators produced by the interaction of mononuclear
cells stimulate the synoviocytes to proliferate and
to produce proteinases and prostaglandins, and deeper
in the synovium fibroblasts are activated to produce
more connective tissue matrix.

In the synovium the

immune response generates the production of rheumatoid
factor which following the interaction with IgG causes
further inflammatory reactions.

(It is believed by

some that sufficient IgM-IgG interaction takes place to
sustain the inflammatory reaction in the synovium).

5.

The synovial response becomes polarised and
it spreads to invade the cartilage and subchondral bone through the release of proteases
and elastases.

6.

In order for the progressive destruction of joint
tissue to continue the normal mechanisms which inhibit
inflammation and degradative enzymes must be overwhelmed
and this occurs through saturation of synovial fluid
inhibitors and tissue inhibition of specific enzyme system.
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1.1 .0. The criteri a for the diagnosis of Rheumatoid Arthri tis
There are no pathognomonic signs of rheumatoid arthri tis.

The .

classic al associ ation of subcutaneous nodules with the charac teristic
histolo gical appearance is also not pathognomonic (Moore and Wilkens
1977; Wood and Beerman 1960). The diagnosis therefo re depends .upon
the concurrence of a number of physical signs and labora tory feature s,
which have been grouped togeth er to form the American Rheumatism and
Arthri tis (ARA) criteri a (Ropes, Bennett, Cobb et al 1959).
THE ARA CRITERIA FOR RHEUMATOID ARTHRITIS
1.

Morning stiffne ss

2.

Pain on motion or tenderness of at least one joint

3.

Swelling (soft tissue /fluid) in at least one joint
(observed by a physician)

4.

Swelli ng of at least one other joint observed by a physician

5.

Symmetrical joint swelling

6.

Subcutaneous nodules

7.

X-ray changes typical of rheumatoid arthri tis

8.

Positiv e rheumatoid factor (by a method which is not positiv e
in more than 5% of normal contro ls)

9.

Poor mucin precip itate from synovial fluid

10.

Charac teristic histolo gical changes in the synovial membrane
(Three or more of the following - villus hypertrophy, proliferatio n of synoviocytes, infiltr ation with lumphocytes/plasma
cells, lymphoid aggreg ation, foci of cell necros is and deposition
of fibrin.

11.

Charac teristic histolo gical changes in nodules
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These criteria have been used extensively in arthritis clinics
and in epidemiological studies.

In clinics they have been easy

to use because it is possible to ensure that the long list of
exclusions can be excluded with reasonable certainty.

In epidemio-

logical field studies they do not lend themselves as readily becatise
a number of the criteria such as synovial analysis, nodule histology
cannot be undertaken easily.

Another difficulty has been that the

criteria have sometimes failed to detect inactive rheumatoid arthritis.
Because of these problems these criteria were replaced by modified
criteria which came to be known as the Rome criteria for active and
for inactive rheumatoid arthritis (Kellgren, Jeffrey and Ball 1963):

THE ROME CRITERIA

Active Rheumatoid Arthritis

Inactive Rheumatoid Arthritis

1. Morning stiffness

l. Past history of polyarthrit is

2. Pain on motion or tenderness

2. Symmetrical deformity involving ·

of at least one joint (ob-

at least one hand or a foot

served by physician)

3. Swelling (soft tissue or
fluid) of at least one
other joint (observed by
physician)

3. X-ray changes of rheumatoid
arthritis
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4. Symmetrical joint involve-

4. Positive rheumatoid factor

ment

5. Subcutaneous nodules

6. X-ray changes of rheumatoid arthritis

7. Positive rheumatoid factor

Classical rheumatoid arthritis = 7-8 criteria

Definite = 3-4 criteria

Definite rheumatoid arthritis

= 5-6 criteria

Probable = 2 criteria

Probable rheumatoid arthritis

=

3-4 criteria

These modifications of the criteria were considered to be more practical ,
but they raised new doubts because considerable discordance arose in
less severe cases, and because many of the subjects with multiple clinical
criteria in both categorie s (active or inactive) were considered to have
osteoarth rosis by the field workers.

Furthermo re from the laborato~

point of view many of the subjects with positive tests for rheumatoid
factor or those with erosions had no clinical evidence of rheumatoid
arthritis (Kellgren 1966).

Renewed attempts were made in 1966 to

resolve these difficult ies with a new set of criteria which came
to be known as the New York Criteria (Bennett and Wood 1968).

These

criteria were again subdivided into criteria for active polyarthr itis
and criteria for rheumatoid arthritis .

The criteria are as follows:

72
THE NEW YORK CRITERIA FOR RHEUMATOID ARTHRITIS
1.

A history past or present of an episode of joint
pain involving three or more limb joints (Duration
not stipulat ed).

Joints on either side count

separate ly and groups of joints such as PIP or MCP
joints are counted as a single joint each.

2.

Involvement by swelling , limitati on of motion, subluxation or ankylos is of at least three limb joints,
of which two of the joints must be symmetrically
involved, and at least one joint mus t be a hand,
wrist or foot.

(Excluded from this criterio n are

the DIP joints, the fifth PIP, first CMC, hips and
first MTP joints).

3.

X-ray features if grade 2 or more erosive arthriti s
(Kellgre n, Jeffrey and Ball 1963a).

4.

A positive serolog ical reaction for rheumatoid factor.

The first two criteria are the essentia l components and if they are not
present , the criteria lose specifi city.
The second criterio n which is
concerned with physical signs is the most important.

In a comparative

study, 93% subjects with 4 - 5 positive ARA criteria met the second New
York criterio n.
Furthermore 2.25% of the subjects meeting the second
criterio n were seropos itive (Allander 1970).

In this study it was

decided to use the New York criteria because they appear to be the best
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se t of cri teria so far, with the fewest limitatio ns, recognising
t hat as pects of the second criterion do present some difficult y
notably in the early stages of a survey where the normal range of
motion of joints is not establish ed for the population under study.
1.1.1. Applicati on of the New York Criteria to t he Rietpoort population
Three individua ls, two females and one male satisfied the first two New
York criteria.

Their ages were 54, 57 and 72 years.

The grading of

severity of clinical joint involvement was as follows: Grade 2 = 1,
Grade 3 = 2, Grade 4 = 0.

All the subjects had evidence of erosive

arthritis on X-rays of their hands and feet and all three had positive
tests for rheumatoid factor.

The positive rheumatoid factor tests were

distrubut ed as follows; HEAT (SCAT) test= 1, LATEX agglutina tion test= 3.
The LATEX titres were 1000, 1000, 160 in the two females and the one male
supject respectiv ely.

The prevalence of rheumatoid arthritis is thus 0.40%.

The age specific prevalence is shown in Figure 6.1.1.
15-+

25+

35+

45+

55...

65+ yrs

92

49

51

44

33

66 male

106

78

62

51

41

61 female

3

2
1
0

1
2
3

AGE-SPECIFI C PREVALENCE OF RHEUMATOID ARTHRITIS
Fig.6.1.1 .
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The age specif ic prevalence for females is 1.96% and 2.4% for the 45+
and 55+ age groups, and 1.5% for males in the 65+ age group.
Since
rheumatoid arthri tis occurs more freque ntly after the age of 35 years,
the prevalence was determined for those subjec ts over 35 and it was
found to be 0.73%.
Compar ison of Rietpo ort and other South African studies
The ARA criteri a and the modified criteri a used in previous South African
studies (Beighton, Solomon and Valkenburg 1975; Solomon, Robin, Valkenburg
1975; Meyers, Daynes, Beighton 1977) were also used to provide a comparison
with the New York Criter ia.
Using the ARA criteri a 5 subjec ts were regarded
as defini te and probable rheumatoid arthri tis giving a prevalence of 0.68%.
The modified Rome criteri a identif ied 4 subjec ts (2 male.s and 2 females) with
defini te rheumatoid arthri tis and one male with probable rheumatoid arthri tis,
giving a prevalence of 0.68% for defini te and probable rheumatoid arthri tis
(0.54% defini te, 0.13% probab le).

Three of these subjec ts also fulfill ed

the New York Criter ia which gives a concordance of 60%.

The comparison

of the Rietpo ort RA prevalence with the other South African studies is
shown in the following Table 6.1.1.
TABLE 6. 1. 1.
THE PREVALENCE OF RHEUMATOID ARTHRITIS IN SOUTH AFRICA (ROME CRITERIA)
RURAL
CLINICAL ARTHRITIS DEFINITE R.A.
DEFINITE+ PROBABLE
TSWANA

0.9%

0.12%

0.87%

XHOSA

1.7%

0.68%

2.20%

COLOURED
(Rietpo ort)

0.8%

0.54%

0.68%

4.4%

0. 90 ~~

3 . 30;~

URBAN
TSW\NA
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The prevalence of rheumatoid arthriti s in other parts of the world
Studies of the prevalence of rheumatoid arthriti s have been undertaken in many parts of the world.

In the United Kingdom the

prevalence is 1% for adult males, and 3% for adult females, while
in Holland it is 0.4% for males and 1% for females (Kellgre n,
Lawrence and Aitkin-Swan 1953; de Graaf 1959).

The largest study

to date is that of the U.S. National Health Survey in which the ARA
criteria were used where the prevalence was 0.7% in males and 1.6%
in females (Engel 1968).
When the New York criteria and ARA criteria
were compared in the town of Sudbury, 4% females and 1% males were
considered to have definite rheumatoid arthriti s by the ARA criteria
(overall 0.9%), while 0.6% of females and 0.1 % of males were positive ly
identifi ed as RA by the New York criteria . The New York Criteria are
more stringen t in their requirements for diagnosing rheumatoid arthrit is,
which is useful in field studies.

The following Table 6.1.2. provides

a comparison of the prevalence of rheumatoid arthrit is using the New
York Criteria .
TABLE 6.1.2.
A COMPARISON OF PREVALENCE RATES IN DIFFERENT POPULATIONS
USING THE CLINICAL COMPONENTS OF THE NY CRITERIA
AREA

SOURCE

MALES

FEMALES

Britain

Lawrence ( 1977)

1.9%

2.8%

USA (Sudbury)

O'Sullivan (1972)

0.14%

0.6%

USA (Arizona)

Henrard (1975)

6.7%

5.9%

Rietpoort (South Africa)

Meyers (1982)

0.29%

0.5%
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There i s not much to recommend the New York criteri a over the ARA
criteri a in clinica l situati ons.
This is supported by a clinic
study which has showed that the ARA criteri a have a sensit ivity of
90% compared to 93% with the New York criteri a and 91 % for the Rome
criteri a (Chalmers, Danchot, Kellgren et al 1970).

Several studies have shown that latitud e plays no part in determining
the prevalence of rheumatoid arthri tis (De Graff, Laine and Lawrence
1963; Bunim, Burch and O'Brien 1964; Gofton, Robinson and Price 1964;
Lawrence, Behrend, Bennett et al 1966), but there is some evidence that
longitu de may play a role in determining the occurrence of rheumatoid
arthri tis (Sita and Sebo 1968).

Urban/rural differe nces have not been found to explain the occurrence
of rheumatoid arthri tis elsewhere (Engel 1968).
Several studies have
shown that t he prevalence of the disease is if anything higher in rural
living people (Lawrence 1961; Mikkelsen, Dodge, Duff et al 1962;
Al-Rawi, Alazzawi, Alajili et al 1978; Lawrence, Bremner, Ball et al 1966)
as compared with urbanised communities (de Graaf 1959; Kellgren 1966;
Lawrence 1969a).

Other reports suggest that the prevalence is the

same for urban/ rural groups

in Sweden, and that urban living finns

have a higher prevalence than rural Finns (Hellgren 1970).

The South

African studies are in marked contra st to most of the other published
data.
In South Africa the prevalence of rheumatoid arthri tis is
differe nt, being lower in a rural community compared with an urban
community.
These studies are also unique in the following respect s
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They are the only studies which have compared the prevalence of
rheumatoid arthritis in a defined group of individua ls under
two different circumstances, and they compare relativel y unsophistic ated simple life styles (tribal) with urban living.
In the South African populations rural has meant living a simple
life style in single or small groups of houses, with no amenities
which character ise urban living.

In the Rietpoort study the -

population comprised individua l families or small numbers of a
family living together, often separated from others by some distance,
with none of the amenities of a town/city life such as water bourne
sewerage, electrici ty, piped water and other public health facilitie s
and the circumstances were almost identical to other rural S.A. groups.
An examination of most of the reported studies does not clarify what is
meant by rural and the only reported rural studies which resemble the
South African ones, are those amongst the North American Indian
populations living in reservati ons.

In these North American Indian

populations the prevalence has ranged from 0.7% in the Haida (Gofton,
Robinson and Price 1964) to 1.4% in the Blackfeet 3.4% in the Yakima
(Beasley, Wilkens, Bennett 1973) and 6.8% in the Chippewa (Harvey,
Lotze and Stevens 1981).

This last study did not employ the

generally accepted epidemiology criteria for rheumatoid arthritis .
Another difficult y is that different age groups have been used to
calculate the prevalence.

In some the prevalence is given for the

whole population while in others the prevalence has been calculate d
for the those over 30 years.
in the following Table 6.1.3.

These studies and others are summarised
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TABLE 6.1 .3.
THE COMPARATIVE PREVALENCE OF RHEUMATOID ARTHRITIS
IN RURAL/URBAN POPULATIONS
POPULATION

URBAN/RURAL

AGE

Leigh/Wensleydale (Lawrence 1961)

Urban/Rura 1

15+

1.1 %

ARA

Urban/?Rura l
Urban
Rural
Urban

15+
15+
ns.
ns.

1.0%
0.86
0.5%
0.5%

ARA
ARA
ARA
ARA

Urban

15+

0.4%

ARA

Urban
Urban

20+
16+

2.0%
1.0%

ARA
ARA

Urban
Urban
Urban
Rural

6+
14+
15+
35-64

0.39
0.7%
0.9%
2.08

ARA
NY
ARA/Rome
ARA

15+

0.8%
0.7%
1.5%
1.4%
6.8%
3.4%

ARA
ARA
ARA
ARA
ARA
ARA

0. 1%

Rome
Rome

DEFINITE CRITERIA
R.A. (%)'

ENGLAND

EUROPE
Czechoslovakia (Sitaj 1968)
Bulgaria (Tzonchev 1968)
Sweden (Hellgren 1970)
Sweden (Hellgren 1970)
JAPAN
Hiroshima/Nagasaki (Wood 1967)
MIDDLE-EAST
Israel (Adler 1967)
Iraq (Al-Rawi (1978)
NORTH/CENTRAL AMERICA
Tecumseh (Mikkelsen 1967)
Pittsburgh (Cobb 1957)
Sudbury (O'Sullivan 1972)
Jamaica (Lawrence 1966)
NORTH AMERICAN INDIAN GROUPS
Eskimo (Beasley 1973)
Haida (Gofton 1964)
Pima (O'Brien 1963)
Blackfeet (O'Brien 1963
Chippewa (Harvey 1981)
Yakima (Beasley 1973)

?

Rural
Rural
Rural
Rural
Rural

18+
18+

Rural
Urban

15+
15+

15+
30+
30+

SOUTH AFRICA
Negro (Beighton 1975)
Neg ro (Solomon 1~75)

~. 9%
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The epidemological investigatio ns which have thus far been undertaken have shown a wide variation of prevalence and no racia1 group
has been shown to be immune.

The disease is uncommon in Japanese .

(Shichikawa 1968) and in Eskimos (Beasley, Rotailla, Healey 1973).
The hopes of the rheumatologists and epidemologists of the early
sixties that the tool of epidemiology would clarify the causes of
rheumatoid arthritis have not been realised and it was partly this
that led some to conclude that there is no justificatio n for a major
field survey which aims only at determiriing the point prevalence of
rheumatoid arthritis in a particular population group (Cobb 1965),
but an alternative view, sti l l expressed, is that such studies do
have value in testing hypotheses about rheumatoid arthritis and for
planning health care (Allander and Bjelle 1981).

The prevalence of rheumatoid arthritis in Africa
Studies to determine the prevalence of rheumatoid arthritis in Africa
have been sparse (Muller 1970) and clinical reports have emphasised
the infrequent occurrence of the disease (Hall 1966; Gelfand 1969;
Kanyerezi 1969; Greenwood 1969; Anderson 1971; Percy-Lancaster 1974;
Blumsohn 1976; Bagg, Hansen, Lewis et al 1979).

Epidemiological

studies in South Africa has shown that tribalised Blacks have a
prevalence of 0.12 - 0.68% of definite rheumatoid arthritis and
probable+ definite rheumatoid arthritis of 0.87% - 2.20% (Beighton,
Solomon, Valkenburg 1975; Meyers, Oaynes, Beighton 1979) while in an
urbanised Black community of Soweto the prevalence of definite and
definite plus probable rheumatoid arthritis was 0.9% and 3.30%
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respectivel y.

These findings have raised the question of urbanisation

as a factor in the genesis of rheumatoid arthritis.

There is no

published information about the prevalence of rheumatoid arthritis· in
Coloured South Africans, and for this reason as well as the unique
opportunity of measuring the prevalence of the disease under nearly
similar circumstances a start was made in the rural community of
Rietpoort.

The data also indicates a low prevalence of the disease

and preliminary data in an urban Coloured community show that there is
a significant difference (p= 0.05) in prevalence of rheumatoid arthritis
in females over the age of 35 years (Meyers 1980) when compared with
the Rietpoort data.

Is rheumatoid arthritis a new disease?
There has been argument about the antiquity of rheumatoid arthritis
which has been well discussed (Short 1974).

From this and other

reports it does seem that the disease has existed for centuries
(Caughey 1979), but what is more interesting however is that this
disease was not clearly described before the 19th century (Parish 1963),
and it was not until 1858 that the term rheumatoid arthritis was
introduced to differentia te it from other chronic joint diseases
by Sir Archibold Garrod (Garrod 1859).

From this time onwards the

disease was increasingl y reported (Virchow 1858; Charcot 1867; Charcot
1889).

This does suggest that there was an increase in the prevalence

of rheumatoid arthritis and this increase coincides with the
industrialis ation/urban isation of Europe.

The great interest of the

South African studies is based on their support for a putative
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environmental agent which occurs in urban dwellers, and in this
way it lends some support to the idea that rheumatoid arthritis is
a disease of urbanisat ion.
totally unknown.

What the possible effects can be are

Some support for these ideas can also be found

in an interestin g recent publicatio n on arthritis in Saxon and
mediaeval skeletons .

A radiologi cal examination of the skeletal

remains showed erosive arthritis in three skeletons of which one
was a possible rheumatoid arthritis (Rogers, Watt, Dieppe 1981).

1.2. EROSIVE ARTHRITIS

Erosive arthritis was found on the hand and foot radiographs in
39 subjects.

The relations hip to previous history of arthritis

and to rheumatoid factor is shown in the following Table 6.2.1.

TABLE 6.2.1.
EROSIVE ARTHRITIS OF HANDS/FEET
JOINT GROUP

NO:

HISTORY OF ARTHRITIS

PIP

24

8

3

4

MCP

6

3

3

3

WRIST

l

O

O

0

MTP

8

6

3

3

IP JOINT BIG
TOE

3

2

0

0

CLINICAL ARTHRITIS

POSITIVE
RHEUMATOID
FACTOR
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The subjects with erosive disease of the PIP/MCP/MTP joints who had
clin i cal evidence of arthriti s and positive rheumatoid factor were
the three who fulfille d the New York criteria for rheumatoid arthriti s.
It can be seen from the table that of 21 subjects with erosive arthriti s
of the PIP joints only 5 gave a previous history of arthriti s and one
an elderly male of 76 years had a positive rheumatoid factor. Three
subjects with erosions of the MCP joints also gave no history of
previous arthrit is and had negative rheumatoid factors .
The 5 subjects
with erosions of the MTP joints who did not have rheumatoid arthriti s
gave a history of previous arthriti s either in the hands, or large
weight-bearing joints.
population is 5.58%.

The prevalence of erosive arthrit is in this
Similar findings have been reported in other

studies which have also demonstrated a lack of concordance between
radiolog ical _erosions and clinical or serologi cal evidence of arthriti s
(Lawrence 1977). The reasons · for these erosive changes have been
discusse d.

Direct trauma to a joint can cause an erosion to develop

in articula r cartilag e, (Crock 1964) and erosive arthri~ is of the feet has been related to walking barefoo t and the consequent exposure
to trauma.

Support for a traumatic basis for some of these erosive

changes comes from other studies which have shown that where the
predominant occupation in males involved the possibi lity of micro
trauma to the hands, erosion s of the hands was greater in those so
exposed (Lawrence 1977h).
Further support for the role of trauma
comes from studies which have shown that erosions of rheumatoid
arthrit is are greater in the dominant hand, and that paralys is of
a limb decreases the erosions in the paralysed limb (Glick 1967).
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1.3. RHEUMATOID FACTOR (see chapter 11)
There were 18 subjects who had a positive Latex agglutinati on test
(10 males and 8 females) and 11 subjects with a positive HEAT test.
(7 males, 4 females).

The prevalence of rheumatoid factor in the

population was 2.5% with the Latex test and 1.7 for the HEAT test.
An examination of the 18 Latex positive subjects showed that 6 gave
a history of previous arthritis and 5 complained of morning stiffness in excess of 15 minutes in the past.

Three of these subjects

were suffering from rheumatoid arthritis and one was considered to
have probable rheumatoid arthritis.

If the 3 subjects with definite

and the l subject with probable rheumatoid arthritis were excluded
the 5 subjects with morning stiffness and 2 with previous arthritis which
can be- compared with 8 subjects with positive Latex tests with no history
of rheumatic complaints.

There was thus no association between rheumatic

complaints and a positive rheumatoid factor.

2.0. JUVENILE CHRONIC ARTHRITIS
Two subjects, a male of 62 and a male of 16, were considered to have
juvenile chronic arthritis.

The older male gave a history of a

febrile illness in childhood which left him with contracture s ·of his
knees.

At the time of the survey there were marked contracture s of

the knees and reduced motion of the right elbow.

X-rays showed no

evidence of joint erosions, and the rheumatoid factor was negative.
The younger male complained of morning stiffness, backache and joint
pains for longer than 3 months.
MCP, PIP and MTP joints.

Examination showed arthritis of the

The rheumatoid- factor was negative, and
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there were no other obvious diseases to account for his illness.
Both these individu als meet the criteria for juvenile 'rheumatoid'
arthrit is proposed by the symposium on Population Studies of the
rheumatic diseases (Bennett and Wood 1968).

The prevalence of

Juvenile Chronic arthrit is amongst children in this survey is .
therefor e 0.18%.

3.0. PSORIATIC ARTHROPATHY
6 subjects had psorias is.

In 5 there was evidence of active psorias is,

and in one there was a previous history of psorias is.

The mean age of

these subjects was 43 years, three were males and three females.
prevalence for the population was 0.81 %.

The

None of these subjects had a

past history of arthriti s and there was no clinical evidence of
arthrit is.
Psoriat ic arthropathy occurs in patients with psoriasi s in
0.4% to 49.0% cases. The Cape Town experience of psoriati c a·rthropathy
is that 15% of psoriati c patients will exhibit some form of per.;.pheral
arthriti s while 41 % will show radiolog ical evidence of sacroil iitis
(Green, Meyers, Gordon et al 1981).

There are few reported attempts

to measure the prevalence of psoriati c arthropathy in the field.
One such attempt at measurement, estimated the prevalence as 5/100,000
(lumhold 1963) but there are no generally acceptable criteria and it
seems that this is not a diagnosis which will easily be ' made in an
epidernological field study such as the one in Namaqualand, given the
small number of subjects with psorias is.

One must agree with Lawrence

who has suggested that if criteria are ·defined and strictly applied
the diagnosis will be so rare that it will seldom be made in population
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samp les (Lawrence 1977i).

If the Cape Town data on psoriatic

arthropa thy is extrapolate d it would require a prevalence of
psoriasis of at least 10% to yield any possibility of finding
psoriatic arthropathy .

4.0. ANKYLOSING SPONDYLITIS
No subjects were found with clinical ankylosing spondylitis .

It

was not possible to take X-rays of the sacra-iliac joints so that it is
likely that subclinical or mild disease was missed.

Part of the

questionnai re which the respondents completed about backache was
directed at historical features which suggest the presence of
inflammatory backache, because of the recent suggestions that the
clinical history is a sensitive and specific indication of ankylosing
spondylitis (Calin, Porta, Fries et al 1977).

It is probably more

correct to say that the historical features are predictive rather than specifi c for ankylosing spondylitis .

Eight ma1es and thirteen

females gave a backache history which fulfilled these historical
criteri a.

-

.

This gave a prevalence of 4.8% of males and females

under the age of 45 yea r s (4.2% for males and 5.3% of females).
None of these twentyone subjects showed clinical evidence to suggest
ankylosing spondylitis .

For this study the clinical components of

the criteria for ankylosi~g spondylitis were used.

They are

limitation of motion of the lumbar spine in all three planes (anterior flexion, lateral flexion, extension) a history of a presence
of pain in the lumbar spine.

Limitation of chest expansion to 2.5 cm.

or less at the level of the 4th intercostal space, was not used because
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no information on the range of chest expansion for this population
was available.
this study.

The lack of X-rays is however a deficiency of
It is also impossible to predict the possible

numbers of affected individuals because the HLA tissue types of
the community are not known.

In Caucasians it has been predicted

that 20% of those who are 827 are at risk from developing ankylosing
spondyl iti s.

In Coloured subjects the prevalence of 827 is 4.8%.

If this is applied to this community it is possible to suggest
that of the 734 adults, 35 could have had the genetic endowment
of 827 and 7 would be at risk for developing ankylosing spondylitis .
This is a theoretical estimate and it depends on an assumption that
827 is the same in the Rietpoort community as it is in Coloured
subjects from Cape Town.

5.0.

CRYSTAL ARTHRITIS

Clinical gout was not seen.

The uric acid profile of this community

is discussed elsewhere (Chapter 11).

Three males aged 18, 37 and

48 showed calcificatio n in the triangular carti lage at the wrist.
This was asymptomatic in 2 and in the third there was a history of
recurrent inflammatory episodes in the hand.

No further X-rays

are available from these subjects to establish whether this was a
generalised chondrocal cinosis, but calcificatio n of the triangular
cartilage is so characteris tic of chondrocalcinosis that it seems
inescapable that these subjects did have this condition and this
is particularl y so for the one subject with positive history
(McCarty 1975).

There were four individuals whose hand radiographs
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suggested hydroxyapatite crystal deposition disease (HADD).

None

were symptomatic and their ages were 57 years, 65 years and 75 years
for the males respectivel y and 57 years for the females.

6.0. SYSTEMIC LUPUS ERYTHEMATOSUS
No subjects were found to have systemic lupus erythematosus (see
chapter 13 for a discussion of antinuclear antibody).

There were

2 subjects with chronic discoid lupus which gives a prevalence of
0.27% for adults over the age of 15 years.

7.0. UNEXPLAINED ARTHRITIS
7.0.1. Active arthritis/te nosynoviti s
Five subjects were found to have an active synovitis.

age was 63.6 years.

The mean

In one male age 72 years there was a dorsal

tenosynovit is of the right wrist.

This man also had a reduced

range of mot i on of the elbows, ankles and metatarsophalangeal
joints; there was no preceeding history of arthritis and the radiographs showed mild osteoarthro s i s of the hands.

Three subjects

had a subacute arthritis of the left elbow (male 75 years), left
knee (male 72 years) and right ankle (female 61).

The male with

the elbow arthritis gave no preceeding history of arthritis _and the
radiographs were unhelpful.
osteoarthr itis.
toe joint.

The two other patients had generalised

A male of 38 years had swelling of the left big

There was no preceeding history of acute arthritis

in the joint but he did complain of previous episodes of knee arthritis.
-

The uric acid level was 0.13 m.mol/L., and the radiographs were
unhelpful.

The cause of these instances of subacute arthritis is
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uncertain in some of these subjects, while in those with wellmarked osteoarthro sis this process may be invoked as a cause.
Inflammatory episodes in osteo-arth ritis are well-known (Kellgren ~nd
Moore 1952; Erlich 1972), and they may be provoked either by crystals
of calcium pyrophosphate (McCarty 1975) of calcium hydroxyapatite ·
(Dieppe, Huskisson, Crocker et al 1976).

In others where no

cause is found, trauma may play some pathog~nic role.

In the one

male with arthritis of the big toe, gout seems likely but there is
little to support this.

There were also no radiographic features

to suggest chondrocalcinosis as a cause.

7.0.2. Tender joints
There were three subjects (two males and one female) aged 76 years,
75 years and 73 years respectivel y who had tenderness of the MTP
joints for which no cause was found.

One male and the female had

no previous history of arthritis while the second male had had a
previous arthritis lasting for 7 days.

7.0.3. Decreased range of motion of joints
There were eleven subjects in whom there was a reduced range of
motion of one or several joints or groups of joints (shoulder
measurement is discussed in chapter 8).

All . but one of these

subjects were males, and the average age was 76.6 years.

Very

few gave a history of previous arthritis and in 4 subjects the
restriction in the range of joint motion was found in several
joint groups.

Radiological osteoarthr itis of · the hands was not a
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mar ked f eature of this group.

It was mostly confined to the terminal

interphal angeal joints and was usually Grade 2.

In two the grading

was Grade 3 and there was a more generalis ed distribut ion of the osteoarth ros i s.

It is unlikely that previous inflammatory joint disease

can explain the reduction of joint range.

In the absence of an obvious

cause it can be assumed that these subjects represent either an extreme _
of joint range for the population, or a 'natural' decrease of joint
mobility associate d with increasing age.

The decreased range of motion

of joints is shown in the following Table 6.7.1.
TABLE 6.7.1.
SUBJECTS WITH REDUCED RANGE OF MOTION OF JOINTS
JOINT

NO

MALES

FEMALES

PIP

3

3

0

1

MCP

2

2

0

1

WRIST

2

2

0

1

ELBOW

1

1

0

0

KNEE

1

1

0

0

ANKLE

1

l

0

0

MTP

3

2

l

2

TOES

1

1

0

0

GENERALISED

1

l

0

0

PREVIOUS HISTORY OF ARTHRITIS

The decreased range of motion is probably due to one or more causes
such as previous unrecalled joint disease, disuse and the progressive
stiffenin g of the tissues· with age (Ridge and Wright 1966). ·

CHAPTER 7

OSTEOARTHROSIS

There is in the declinin g years unequal
reparati on ..... the drier and more porous
parts as membran es, tunicles , sinews,
arteries , veins, bones, cartilag es, most
of the bowels are hardly reparab le to their
loss.
Francis Bacon.

"1685.
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OSTEOARTHROSIS

Sema~t ic problem s
There · is stjll controve r sy·over ·the termtno16gy ·of this group of ·
disorde rs.

The tenn osteoar throsis has been suggested because

of the absence of sign~ of clinical inflammation of affected
joints.

However there are inflammatory episodes which can be

recognised clinica lly in the terminal interpha langeal joints
and proximal interpha langeal joints and the term inflammatory
osteoar thritis has been used to designa te this subset.

Episodes

of inflammation also occur from time to time which may be confirmed by finding raised cell counts in the synovial fluid.

At

a microscopic level there is ample evidence of chronic inflammation, and
microfr actures with repair, so that the arguments about the name are
perhaps over-emphasised.

Furthermore it must be recognised that

osteoar throsis may be the common end result of several pathogenetic
pathways some of which are clearly inflammatory (Erlich 1972) while
others clearly are not.

The patholo gy of osteoa rthrosi s
The pathology follows a variety of patterns of joint failure , and
the essentia l features are deformations associat ed with deterio ration and mechanical loss of articula r cartilag e and disturba nc~ of
the configu ration of the joint related to a series of reparati ve
phenomena (Sokoloff 1980).

The phenomenon has been recognised in

ancient remains of reptilia n and mammalian species .

The early clinical

descrip tions reco~nis ed its progres sive nature and low mortalit y
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(Haygarth 1805), while one description suggests .the inability
of cartilage to repair itself as a cause (Bacon 1685).

(i)

Degeneration of the cartilagino us surface

The cartilagino us surface of the joint develops focal progressive
disintegrat ions.

These start as focal areas of softening at

points of impact (R~in, Parker, Pugh et al 1973).

These areas

become fissured and the edges of fissures show an irregular
fibrillatio n.

The fissures eventually extend through the tide-

mark to the subchondral bone.

In the process of fissuring

flakes of cartiiage are broken off once the tide-mark has been
reached and this helps to denude the end of the bone of its
cartilagino us surface (Hough, Banfield, Mottram et al 1974).
The microscopic appearances are those of decreased matrix
proteoglyca ns, exposure of collagen fibres and an increase of
·the metabolic activity of ~hondrocytes.

At a biochemical

level the water content of the cartilage is increased (Mankin
and Thrasher 1975).

The chondrocytes show a marked increase

of radiosulpha te incorporatio n into proteoglycans, and amino acid
(serine, threonine, praline, lysine) incorporatio n into collagen.
Several enzymes notably hyaluronidase cathepsin D, proteases and
lyosomal enzymes which are released from the chondrocytes appear
in the matrix and the joint fluid (Mankin 1974).

(ii)

Changes in the subchondral bone

The major changes in the subchondral bone are eburnation (Harrison, ·
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Schajowicz and .Trueta 1953) the formation of subchondral pseudo
cysts or geodes and the formation of osteophy tes.

The bone

geodes are globular or pyrriform defects, which may arise in
several ways:
(a)

Necrosis and microfrac turei ot the bone and
adjacent marrow.

· The microfrac tures which

are a constant feature of severe osteoarthrosis occur in areas beneath eburnated
bone.

Geodes form in these ~reas where

sev.eral microfrac tures coalesce.

(b)

Raised intra-art icular pressure may force
synovial fluid down the cartilage fissures
into the subchondral bone.

(c)

Osteoclas tic resorptio n of bone.

(d)

Localised osteoporo sis (uncertai n).

The development of the geod~s presages the collapse of the structura l
integrity of the bone particula rly in the weight-be aring joints.
The third change in the subchondral bone is the growth of osteophytes
which are a characte ristic feature of the disease.

They develop

very early and in animal models they develop contemporaneously with
the earliest biochemical changes and well in advance of histologi cal
changes in the articular cartilage (Gilberts on 1975; Marshall and
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Olsson 1971).

Osteophytes form at the edge of the joint or

at tendinous i ns'erti ons and they expand in a di rec ti on opposite
to the direction of motion of the joint, but in the course of
time t_hey may protrude into the join_t cavity where- they cause
mechanical interfere nce with joint motion.

The way in which

this series of pathologi cal ·events develops is unknown because
the earliest ·stages of the disease cannot be accuratel y
de~ermined, and they would in any ev€nt be subclinic al.

The present concept is that the earliest changes are an increase
in the water content of cartilage and a loss of proteoglycan and
a change of the glycosaminoglycan components.

This is based on

animal experiments such as the models of canine cruciate ligament
section (Muir 1977), and rabbit knee joint menisectomy (Moskowitz 1973).
Osteoart hritic cartilage breakdown can follow a variety of predisposing cau ses.

Circumstances which may alter the resistanc e

against cartilage breakdown:

(1)

Where the cartilage has minimal propertie s as a material
but is subjected to an abnormal biomechanical environment
for example an inherited or acquired anatomical abnormality.

(2)

Where the mechanical environment is normal but the cartilage
has an unbeated or acquired deficienc y in its wear remittance
as a material for example in ochronos is, crystal depositio ns.

•
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(3)

Where day to day wear of apparently normal cartilage
has been sufficientl y prolonged to give osteoarthr itic
bone exposure in older subjects (Meachim 1980).

Clinically it is useful to classify osteoarthr itis into primary and
secondary. forms and according to the joint or· joint groups involve_d
(Radin, Parker and Paul 1971; Kellgren and Moore 1952) although it ·
must be recognised that the use-of the term primary is really an
expression of ignorance about causation.

Argument still rages

about the conce.pts of the aetiology of primary osteoarthr itis
which resolves itself into the following.

One view holds that

the phenomena are due to wear and tear, while the second view suggests
that it is an inevitable concomitant of ageing.

In reality both

are important and this was emphasised by earlier authors who saw
osteoarthro sis as the result of an increased susceptibi lity of articular
cartilage to 'wear and tear' as consequence senescent deterioratio n.
(Bennett, Waine and Bauer 1942).

The diagnosis and evaluation of osteoarthro sis
The diagnosis of osteoarthr itis presents few problems being based on
the clinical features of pain, inactivity, stiffness, deformity and
a characteris tic radiographic appearance.
arthrosis has been studied in several ways;
and a combination of both.

The prevalence of osteoclinically, radiologica lly

For ease most investigato rs have used a

radiologica l evaluation to obtain a more comprehensive picture of the
prevalence of the disease.
in 4 grades of severity:

The radiographs ·of the joints are graded
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Grade 1

=

a minute osteophyte of doubtful significanc e

Grade 2

=

a definite osteophyte is . present with preser~ation of . the joint space

· Grade 3

osteo~hytes with moder~te diminution of the
joint space

G,~de 4

=

mark~d impairment of the joint space with
sclerosis of subchondral bone

These radiologica l criteria g~ve a good measure of agreement between
observers (Kellgren and Lawrence 1957) and provide the only reliable
method fQr comparative studies of osteoarthr itis (Laine 1968).

There

has however been some argument about the acceptance of osteophytes
alone as evidence of osteoarthro sis.

The prevalence of osteoarthro sis in Rietpoort
In the Namaqualand study no systematic attempt was made to determine
the prevalence of osteoarthr itis clinically, but Heberden ' s nodes
were noted, and in order to keep costs down, only hand and foot
radiographs were taken.

It was a specific recommendation of the

third internation al symposium that Heberden's nodes should be
included in population surveys because of their association with
generalised osteoarthro sis (Kellgren and Moore 1952).

The age

specific prevalence of Grade 2 - 4 osteoarthro sis is summarised in
the following Figure 7.1.1.
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FIGURE 7. 1. 1.

Fig.7.1.1.
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.....,.female
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35+
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55+

65+

AGE - SPECIFIC PREVALENCE OF OSTEOARTHROSI S
GRADE 2-4

The age specif ic data for grade 2-4 osteoa rthrosi s shows that tr
is more osteoa rthrosi s in males than females up to the age of 45-54
years wherea fter the prevalence is nearly the same.
By the 65+
decade 90% of males and 75% of females showed some evidence of osteo. arthro sis.
The major contrib ution was made by joints with Grade 2
osteoa rthrosi s, especi ally of the metatarso-phalangeal joint of the
big toe.
In order to assess the severit y of osteoa rthrosi s grade
3-4 osteoa rthrosi s was assessed separa tely in the following Figure 7.1.2.
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FIGURE . 7.1.2.

Fig.7.1.2.
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AGE - SPECIFIC PREVALENCE OF OSTEOARTHROSIS
GRADES 3+4

This shows that severe osteoar thritis is present in approximately
10% of the males and the females up to the 35+ decade whereaf ter
the curve for both sexes begins to rise steeply so that in the 65+
decade 70% of men and 55% of women sh ow severe osteoar throsis.
These age specific curves are very similar to those from America
and England (Mikkelsen, Dodge and Duff 1970; Gordon 1968; Bennett
and Burch 1968; Lawrence 1977f).
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The prevalence of osteoarthro sis in joint groups is shown in
Table 7.1.2.

TABLE 7.1.2.

THE PREVALENCE OF RADIOLOGICAL. OSTEOARTHROSIS
IN MALES AND FEMALES
DIP

PIP

MCP

1ST MTP

CMC

MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE
ALL AGES

18.9 14.5 16.4 12.9 11.9

35 YRS+

29.1

35 YRS+
12.2
(GRADE 3-4)

22.6

25.3

21.4 18.l

7.4 11.6

6.8 13.8

8.2

9.0

8.2 26.4 26.8

13.2 12.2 13.7
5.1

3.1

3.8

27.2 29.2
0.62 1.2

An examination of this data shows that osteoarthro sis was more common
in males for each joint group except at the 1st MTP joint of the big
toe where the difference was reversed.

The prevalence of severe

disease (Grade 3-4) shows a slightly different pattern of joint involvement in the males.

In these subjects the MCP joints were the most

frequently involved followed by the TIP and PIP joints.

In females

the frequency of joint involvement remains unchanged regardless of
severity of the process.
The metatarsophalangeal joint of the big toe was the most frequently
involved joint but the contributio n it makes is due to mild (Grade 2)
osteoarthro sis.
CMC joints.

The next joints in order were the DIP, PIP, MCP and

It is a clinical impression that hallux rigidus (OA of ·

the 1st MTP joint) is more commin in males, but this study shows that
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this is not so in the Namaqualand community (note that severe
OA of this joint was half as common in males as in females 0.62%
vs 1. 2%).

It is also of intere st to determine the number of joint groups
affecte d by osteoa rthrosi s, and this can be examined as i function
of gender and of age.
The former attempts to measure the number
of joint groups involved in the whole popula tion, while the latter
is really an age specif ic determ ination .
Table 7.1.3. shows the number of groups of joints involved in the
males and females.

TABLE 7 .1 ..3.

NUMBER OF GROUPS OF JOINTS INVOLVED AS A FUNCTION OF GENDER
NO: OF GROUPS INVOLVED
SEX

NO:

0

MALES

252

25%

FEMALES

295

30.8%

2

3

4

32%

14.3%

12.3%

11.5%

4.0%

36%

10. 2%

11.5%

8.5%

3 .1 %

5

It can be seen from this data that the number of joint groups involved
is virtua lly the same in males and females and that genera lised osteoarthro sis (5 groups) forms 4.0% of the male OA and 3.1 % of the female
osteoa rthrosi s.
It is more meaningful to look at the data in terms of age because of
the increas ing frequency of osteoa rthrosi s with age.
This information
is presented on Table 7.1.4.
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. TABLE 7. l . 4.

NUMBER OF JOINT GROUPS INVOLVED AS A FUNCTION OF AGE( %)
NO OF JOINT GROUPS
AGE

SEX

NO:

0

l

2

15+

M

51

27.5

47. l

5.9

F

65

53.8

40.0

3. 1

M

45

35.6

57.8

4.4

F

62

38.7

54.8

M

35

8.5

F

52

M

25+

35+

45+

55+

65+

4

3

0.

5

0 .

0

0

0

2.2

0

0

4.8

1.6

1.5

1.5

40.0

34.2

8.6

5.7

2.9

32.7

48.0

11. 5

5.8

2.0

0

36

27.8

25.0

25.0

11 •1

11. 1

0

F

43

9.3

32.5

11.6

18.6

13.9

0

M

24

8.3

12.4

16.6

29.2

33:3

0

F

31

9.7

12. 9

16. 1

38.7

12. 9

9.7

M

61

6.6

11. 5

16.4

26.2

24.5

14.8

F

42

14.3

7. l

11. 9

23.8

30.9

11. 9

·O

The analys is of the number of groups of joints involved as a function of
age shows that in the younger individ uals large numbers either had no
osteoa rthrosi s, or at most l - 2 joint groups involved.

As the population

ages there are increas ing numbers with 3 - 4 joint involvement, and in
those over 65 years, 5 joint group involvement occurs in 14.8% of the
males and 11.9% of the females.

In the females this occurred earlie r than

in the males.
The osteoa rthroti c changes were also examined on a joint by joint basis
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(Appendix Table 7A, 78).

In both males and females there was

more osteoa rthros is on the right side, and when the indivi dual
joints were ranked the following patter n of involvement was
found and this is shown in th_e_f_ollowing Table 7.1.5.

TABLE 7.1.5.

RANKING OF INDIVIDUAL HAND JOINTS
MALES
RANK

FEMALES

GRADE 2 - 3

GRADE 3 - 4

GRADE 2 - 4

GRADE 3 - 4

1

DIP 4

MCP 1

PIP l

PIP 1

2

PIP 1

DIP 2

DIP 4

MCP 5

3

DIP 2

PIP 1

DIP 2 ·

DIP 1

4

DIP 1

MCP2/MCP3

DIP 1

DIP 2

5

MCP 1

PIP 5

DIP3/PIP4

6

DIP 3

DIP 5

PIP 3

7

PIP 3

DIP l

DIP 3

8

PIP 5

DIP 3

PIP 4

9

MCP 2

PIP 3

MCP l

PIP 3

10

MCP 3

PIP 4/5

MCP 2

MCP 2

PIP5/MCP1

When the population over the age of 35 years was considered separa tely
no change of this ranking was found, but when the ranking to was done
using grade 3 - 4 osteo arthri tis a markedly differ ent patter n of
involvement was found.
In this ranking the involvement of the
metacarpophlanageal joints is accentuated in males whereas the

. l 02
ranking for females remains much the same whatever the grading. _
If the two hands are considered spearate ly the ranking order for _
joi~t involvement is also differen t and this is shown in the ·
following Table 7.1.6 . .

TABLE 7.1.6.

RANKING OF INDIVIDUAL JOINTS FOR RIGHT AND LEFT HAND
MALES
l

RIGHT

LEFT

MCP1/MCP3

2

RIGHT

LEFT

MCPl

PIPS

PIPS

DIP2

0IP4

0IP4

DIP1/TIP3

DIP1,2/PIP3

3

DIP2

MCP2

4

PIP 1

PIP1

s

D!P3/MCP2

DIP4

6
7

DIP1/DIP4

8

FEMALES

TIP2/PIP5/MCP1

DI Pl

PIPS

MCP3

MCP3

PIP3

9

PIP3

PIP4

10

PIP4

PIP2/DIP3

11

PIP2/MCP4

PIP4/MCPl

0IP3/PIP5
MCP1/MCP2

MCP3

Heberden's nodes were noted in 73 of the females (18.29%) and 71 of the
males (21.19%).
The age specific prevalence for Heberden's nodes is
shown in Table 7.1.7.
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TABLE 7. 1. 7.

AGE SPECIFIC PREVALENCE OF HEBERDEN 1 S NODES
-AGE

MALES

FEMALES

15+

3.3%

6.6%

25+

10.2%

7.7%

35+

15. 7%

17.7%

45+

25.0%

21.6%

55+

36.4%

39.0%

65+

56.1 %

47.5%

Heberden 1 s nodes were assoc iated with 5 joint arthr osis in 13
subje cts,
with 4 joint disea se in 28 and with 3 joint disea se in 36 subje
cts.
In 36 subjec ts only l - 2 joint groups were affec ted, and in 12
subje cts
there was no radio logic al evidence of osteo arthr osis.
Metacarpophal an geal joint osteo arth r osis
An examinatio n of other punlished studi es shows that grade 2 4 osteo arthr itis varie s from 5 - 42% but when the more sever e grades
are
considered separ ately the prevalence is considerably lower and
ranges
from 0.6 - 17% for males and O - 4.0% for females (Lawrence and
Sebo 1980).
The pooled data from all published surveys show a mean of 13%
for males
and 14% for females for all grades of osteo arthr osis at the MCP
joint s,
and 3% and 1% for seve re OA.

A prevalence of 18.1 % for MCP OA in the

Namaqualand study is not parti cular ly at variance with other repor
ts but
a prevalence of 13.8% for grade 3 - 4 osteo arthr osis for males
is
remarkably high when compared with other studi es (Lawrence and
Sebo 1980).
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An examination of the frequency of indiv idual MCP joint involvement
in the Namaqualand subje cts shows that it is the 1st - 3rd MCP
joint s
wh~ch bear the brunt oi t~e ~isea se ~nd ·there was a gradi ent of
{n~olvement from the radia l side.
obvious in the females.

This was most marked in the males and less
Others have also shown a gradi ent of severe

involvement in male~ from the radia l side for the MCP joint s (O'Br
ien,
Clemett and Acheson 1968).
TABLE 7.1.8 .
FREQUENCY OF INVOLVEMENT OF MCP JOINTS BY OA (GRADE 2-4-)
1st

2nd

3rd

4th

5th

MALES

82

55

53

20

6

FEMALES

33

26

30

6

8

The development of severe OA in the l - 3rd MCP joint s seems
to occur
from 35+ years in males and incre ases with each succeeding decades
as
can be seen from the following Table 7.1.9 .
TABLE 7.1.9 .
AGE SPECIFIC PREVALENCE OF RADIOLOGICAL OA - GRADE 3
IN THt AEi;ii;CARPOPHALANGEAL JOINTS OF BOiH HANDS {M;li;LES)
1st

2nd

3rd

4th

5th

R

L

R

L

R

L

R

L

R

L

15+

0.00

0.00

l. 9

l. 9

0.0

0.0

0.0

0.0

0.0

0.0

25+

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

35+

4. 3.

0.0

0.0

0.0

0.0

0.0

2. l

0.0

0.0

0.0

45+

6.8

0.0

6.8

3.4

6.6

3.4

0.0

0.0

0.0

0.0

55+

20.8

16.6

4. l

8.3 16.6

8.3

0.0

0.0

0.0

0.0

65+ 19.6

19.6

8. l

9.8 18.0

0.0

3.2

1.6

0.0

0.0
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Sim ilar but less freq uent involvement was found
in females.
The involvement of the 3rd MCP on the righ t was
part icul arly strik ing.
There were 26 males and 8 females whe re this join
t .was eith er involved
alone or ~ogether with the 1st and 2nd MCP join
t (Fig ure 7.1. 3 . . - 7.1. 6.).
The mean age of thes e subj ects was 67 and 61 year
s for males and females
respecti vely .
None of the subj ects reca lled trauma to thes e join
ts but
on 4 of the radiographs ther e was evidence of prev
ious trauma to the
metacarpals and the MCP join ts.
Most of the subj ects were asymptomat i c.
These rath er strik ing changes requ ire an expla·nat
ion.
The pos sibi lity
aris es of previous inflammatory join t dise ase but
the almost uniform
lack of symptoms suggesting inflammator y join t
dise ase in thes e subj ects
makes this unli kely .
It would also be unusual if this was due to
preceeding RA to have affe cted so many more male
s than females, and
fina lly the radi olog ical appearances are real ly
not thos e which are
usua lly seen i n RA.

There was no evidence or urat e of calcium
pyrophosphate depo sitio n to account for thes e appe
arances.
None

of

thes e subj ects was ove rt ly diab etic and ther e was
no evidence of
haemochromatosis in any of 25 subj ects in whom
the serum iron was
measured.
One is left with the conclusion that this is may
be
rela ted to occupation.
All the affe cted males were labo urer s on
surrounding farms and it is poss ible because of
thei r occupation
ther e may be unusual impact loads dist ribu ted over
the metacarp al
heads leading to oste oart hros is.
It is diff icul t to see why othe

r
join ts of the hand do not seem to have develope
d the same severe changes,
but it is presumed that the length of the thir d
metacarpal may influence
it by exposing the metacarpal head to more traum
a.
A sim ilarl y high
prevalence of MCP OA has been desc r ibed from Ariz
ona where occupational
fa ct ors we re con si !ered i mpor tant (Lawrence and
Sebo 1980) .

xvi

MCP OSTEOARTHROSIS (GRADE 4 RIGHT, GRADE 3 LEFT) THE
MIDDLE FINGER MCP IS THE WORST AFFECTED

MCP OSTEOARTHROSIS SEVERE DISEASE (GRADE 4)

xvi

MCP OSTEOARTHROSIS

GRADE 3 ON THE RIGHT/GRADE 2 ON THE LEFT

MCP OSTEOARTHROSIS

GRADE 3 (NOTE THE RELA fIVE SPARING OF THE THUMB)

.
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NON-ARTICULAR/SOFT TISSUE RHEUMATIC DISEASE

1.0.

SHOULDER PROBLEMS

Pain in the shoulder is a common clinical problem in general and
rheumatological practice .

Shoulder problems have not been

looked at in any large scale epidemiology study but because of
its importance it was decided to attempt to apply epidemiological
methods to such a study.

For this purpose a question on previous

or present shoulder pain was included in the questio nnaire.

This

was used to gauge what the prevalence of shoulder problems are in
the community.

Secondly a physical examinati on was undertaken

during which the range of motion in abduction, flexion , extension,
internal and external rotation were measured.

Pari passu with

this a series of movements were studied by the following general
scheme (Cyri ax 1969, Bland, Merritt and Boushey 1979).

This

scheme invol ves the systematic examination of the following:
1. Active elevatio n of the arm, noting the presence
of a painful arc.
2. Passive elevatio n of the arm.
3. Passive scapulohumeral abduction.

4. Passive lateral rotation .
5. Passive medial rotation .
6. Res·i sted abduction.

7. Resisted medial rotation .
8. Resisted lateral rotation .

9. Resisted adduction.
10. Resisted flexion/ extensio n at the elbow.

CHAPTER 8

SOFT TISSUE RHEUMATIC DISORDERS

'For age with stealing steps hat h c l awe d me
with his clutch'.
1510-1556.
Thomas Lord Vaux
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All the passive and resisted movements were measured with the arm
at the side.

In a few subjects where there was doubt, the

rotational movements were measured with the shoulder abducted to
the horizontal.

Following this series of manoeuvres the pattern

of shoulder involvement could generally be resolved by the following
algorithm:

PAIN IN THE SHOULDER

!

ACTIVE MOVEMENT~ PAINLESS ( referred pain to shoulder)

t
!

PAINFUL (INTRINSIC SHOULDER PROBLEM IDENTIFIED)

!

.

PASSIVE MOVEMENT~PAINFUL IN SEVERAL DIRECTIONS
(CAPSULAR/SYNOVIAL DISEASE)
PAINLESS

t

RESISTED MOVEMENT~ PAINFUL (TENDON/MUSCULAR STRUCTURE
AT FAULT)
This algorithm has been useful in the clinic situation and its utility
lies in the sequential application of active, passive and resisted
movement.

The limitations of the scheme are that degenerative

lesions in the shoulder are often multipl e

so that confusion may

arise when there are abnormaliti es at more than one point of the
algorithm.

Its use in the field caused neither difficulty nor

delays in obtaining all the required information.

·ms
Shoulder pain in the population of Rietpoort
The q~estion concerning shoulder pain was

1

have you ever had

shoulder pain, or do you have pain in your shoulder now?'
response was a simple yes or no.

The

No attempt was made to elaborate

on this further unless additional information such as an injury or
a dislocation was volunteered.

In the following · table the numbers

of persons responding positively to this question are shown:

TABLE 8.1.1.

Numbers of subjects who have or have had shoulder pain
IS.f.

MALES

3(3.3%)

,s-,
,s...
ls+
lS1!sS'.f.
14(28.6%) 20(39.2%) 27(61.2%) 20 ( 61. 0%) 48(72.2%)

FEMALES 16(15.1 %) 32(41.0%) 34(50.0%) 32(62.7%) 19 ( 46. 3%) 40(66.1 %)
TOTAL

19(9.6%)

46(36.5%) 54(45.4%) 59(62.1 %)

39(52.7%) 88(69.29%)

Three hundred and one of the 734 adults in the survey recalled previous
shoulder pain or had pain in the shoulder at the time of the study.
This gives an overall prevalence of 41.0%.

Females exceeded males

up to the 45+ decade whereafter the males predominated, and in both
there was an increasing number with shoulder pain with increasing age.
Others have reported more females with shoulder pain and with a peak at
50 - 60 for males and 60 - 70 for females (Sheldon 1972).

Time

limitations did not allow an elaborate historical account of shoulder
pain so that it must be assumed that most of the shoul_der pain had its
origins in reversible intrinsic shoulder disease, while in the older age
groups referred pain particularly from the cervical spine could also
have accounted · for some of the shoulder pain .

Finally it cann.ot be
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expected that a lay public will accuratel y define the site of
pain without direct questioni ng, therefore other sources for
shoulder pain can also have been the fibromyalgic syndromes
around the shoulder girdle and acromio- clavicula r arthritis .

Range of movement of the shoulder in the Rietpoort population
The movements which can occur at the shoulder are well known
and their range has been agreed on by most authoriti es {Cyriax
1969, American Academy of Orthopaedic Surgeons, 1965).

There

is argument about the position of the arm for the measurement of
the range of motion and at least one report suggests that the
range of external rotation is influenced by the position of the
arm (Post 1978).

I used the arm at the side method because

personal · experienc e supports those who hold that external rotation
is not mate ri ally affected by the position of the arm.

In this

population t he range of motion of the shoulder was recorded in
all subjects but only the data of those in whom there was no
history of previous shoulder pain was analysed.

o0

motion of flexion was

-

90°, of extension

o0

rotation O0 - 90 0 , of glenohumeral abduction O0
external rotation o0

-

90°.

The range of
-

80°, of internal
90 0 , and of

The only movement which was limited

by age was external rotation which decreased progressi vely with
increasin g age.

These ranges and the decrease of external

rotation are in agreement with other published reports (De Palma 1973).
The percentage decrease of external rotation with age is shown in the
following figure and it is calculate d as a percentage decrease from
90°:

(Figure 8.1.1.)

110

%

Fi g.8.1.1.

100

90

..._. female

80

o--o male

of...-15•-25•- - - - - 35•
45+

55•

65•yrs.

DECREASE OF EXTERNAL ROTATION WITH AGE

External rotati on in both shoulders decreased progre ssivel y in
males so that by the 65+ decade almost 20% of the movement was
lost.

In females a differ ent patter n was seen and there was only
one decade when there was a marked reduction in extern al rotati on.
There was little differ ence in the two should ers.

The reason for

the progre ssive declin e in extern al rotati on in the males are not
clear, but it is simila r to other reported findin gs where as much
as 30% loss has been recorded in the 7th and 8th decades (De Palma
1973).
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The senescent changes which occur in the shoulder joint have
been fully described and include an incr~asing number of
glenoid labral detachments, degenerative changes in the biceps
tendon and tears in the fibrotendinous cuff.
By the 7th
decade 80% of all shoulders will show labial detachment and
tears of the fibrot endin ous cuff, with or without calcif ic
depos its (De Palma 1973; Cadman 1934).

These calcif ic deposits

are found in 8.0% of asymptomatic persons over the age of 30
years (Boyle 1969), and they must be regarded as part of the
spectrum of degenerative changes in the shoulder.

The decrease

of extern al rotati on with age is attrib uted to increa sing
fibrou s tissue in the capsule of the shoulder joint which can
be due to disuse (exter nal rotati on is not a commonly used
movement) with result ing loss of elasti city and it is one of
the reasons advanced for the lower incidence of shoulder dislocati ons in persons over the age of 45 years (De Palma 1973;
Sokoloff 1980).
These natura l developments in the shoulder with
increa sing age raise the tautol ogical arguments of what is a
diseas e?

Shoulder diseas e in the Rietpo ort population
For the purposes of the following discus sion I have considered
shoulder pain and impairment of function as a diseas e.
Using
this defini tion the prevalence of shoulder diseas e in the population is shown in Table 8.1.2.
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TABLE 8.1.2.

THE PREVALENCE OF SHOULDER DISEASE

15+

25+

35+

45+

65+

MALES

0.0% 3.3% 2.0% 13.3% 15.2%

24.2%

FEMALES

0.0%

19.6%

2.8% 4.8% 7.8% 9.8%

The overal l prevalence of shoulder disease is 7.0% of the population
over the age of 15 years.
The prevalence of shoulder ~isease is
nearly equal in males and females up to the age of 45 years whereafter it rises steeply in males and by the 65+ decade 24.2%of
males have shoulder disease .

In females there is a slower prog-

ressive increas e in the prevalence of shoulder diseas e up to the
age of 65 wh ereafte r it doubles in frequency.
In the group 45+
which seem most at risk the prevalence was more than double that
of the whol e population while in t he subjec ts over 65 years 1:5
persons (22%) had evidence of shoulder disease .

THE NATURE OF THE SHOULDER DISEASE
1.1.

Lesions of the musculo-tendinous cuff

Disorders of the musculo-tendinous cuff (rota tor cuff) especi ally
lesions of the supras pihatus tendon were promi nent and th~y were
seen most freque ntly: (Figure 8.1.2.)
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AGE-SPECIFIC PREVALENCE -SHOULDER TENDONITIS
Fig.8.1.2.

There were 36 persons who had a supraspinatus tendon itis which
represe nts a prevalence of 4.9%. Males wer€ affecte d twice as
freque ntly as females (6.8% vs 3.2%).

The prevalence increased

with age so that by the age of 65 years 15.1 % of males and 3.2%
of females had a supraspinatus tendon itis.
The right side was
involved in 23 individ uals, the left in 13 and both sides in 4.
In one female aged 49 a bicipi tal tendon itis was found and in a
male aged 76 there was a rupture of the long head of the biceps
in associ ation with bilater al supraspinatus tendon itis.
In
one female of 44 years and a male of 33 years the tendon lesion
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could not be charac terised and in both .it was recorded as a
ro t at or cuff lesion (in the female it was on the right side,
and in the male it was bilate ral).
One other female (70 years)
had a pa i nful arc of movement which could not be charac terised
furthe r .

This may have had several causes including a tendon itis.

Another female (66 years) had pain on abduction at 150° suggesting
an impingement of the supraspinatus tendon under the coraco-acromial
ligament.

The pathogenesis of supraspinatus tendon itis has been

discussed by many eminent author ities (Codman 1934; Cyriax 1969;
bland, Merrit t and Boushey 1977; De Palma 1973; Mosely 1945).
The first pathological event is bel i eved to be thi nning, fraying
and fibrill ation in Codmans area of critica l hypovascularity.
It
is presumed that consta nt stress .and the impingement of the rotator
cuff agains t the coraco -acromial arch act in concer t to produce a
traumatic- i nflammatory reactio n.

In those tendons where calcium

hydroxyapatite is deposi ted, a furthe r source for acute inflammatory
episodes is provided which does not require to be precip itated by
trauma (Thompson, Ming Ting, Riggs et al 1968 : McCarty and Gatter
1966; Swannell and Dixon 1966).
Autoimmune reactio ns to denatured
collagen and other structu ral protein s have also been suggested as a
cause for recurre nt inflammatory episodes.
Some support for this
hypothesis comes from studies on collagen in osteoa rthriti c joints
where immunoglobulin deposi ts have been described in collagen tissues
(Cook, Bennett and Ohno 1980; Cooke 1981).

The studies of the anti-

genici ty of disc material suggest that disc material is sequestrated
from the immune system and evokes no reactio n, but when it is exposed
to the circula tion it provokes an immune response (Elves , Bucknill
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and Sulliva n 1975; Gertzbein 1981).

At least some of the tendon

immunopathology may be due to cell mediated immune reactio ns
(McNab 1973)~

To draw an analogy between the ieques trat~d disc

and the collagenous tissue of Codmans area of critica l hypovascul arity is perhaps not far fetched (Rathburn and MacNab 1970)~
The increas ing number of supraspinatus tendon lesions with
increas ing age would also fit in with ideas about ageing as an autoimmune disease (Walford 1962; Burnet 1970). However a primary
mechanical or trauma tic induced inflammation seems inescapable in
view of the increased prevalence in males of supras pinatus tendon itis,
but the two putativ e pathogenetic events are no t mutually exclusive.
1.2.

Adhesive capsul itis

There were five subjec ts who were considered to have this syndrome.
All were in the 65+ age group.
Three were males and two females.
The b~sis f or making this clinica l diagnosis was that in all of
these subjec ts there was a complaint of shoulde r pain associated
with a general reduction in all movements particu larly marked in
externa l rotatio n, abduction and less in interna l rotatio n.

In two

of these subjec ts there was an associa ted fixed flexion defonnity of
the fingers of both hands suggesting the hand-shoulder syndrome.
In both these subjec ts there was mild osteoa rthrosi s of the PIP
joints but this would not have provided a suitab le explanation for
the flexed fingers .

The right side was affecte d in 4 subjects and

it was bilater al in one,

There were no indica tions of the cause in

these subjec ts (Hazleman 1972).

One other female {69 years) with
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diabet es mellitu s had shoulder pain and painful restri ction of
ex t ernal rotati on which was regarded as either an incipi ent or
recovering adhesive capsu litis.

Attention has recen tly been

drawn to the increased assoc iation of adhesive capsu litis in
diabet es mellit us (Bridgeman 1972; Lequesne, Dang, Benasson et
al 1977).

Adhesive capsu litis is unique to the shoulder joint

and it is curren tly believed to be a reflex sympathetic dystrophy.
It is probable that it forms one end of a spectrum which includes
the hand shoulder syndrome as the extreme form .

There have been

many theori es of causa t i on including bicipi tal tendi nitis, or other
shoulder tendo nitis. and i t seems t ha t any condi t ion ca using pain
and or immobility of the shoulder may be the initia ting event

(Thompson 1961).

The pathology has been well described and is

chara cteris ed by marked thickening and contra cture of the capsule
(Nevaiser ·l 945) due to new collagen deposition (Lindberg 1970).
More recent ly an inflammatory reacti on in the synovium and periarticu lar t is sues has been demonstrated in the hand - shoulder
syndrome (Kazin , McCarthy, Sims et al 1976).

Support for a locali sed

immune reacti on as a cause for the frozen shoulder comes from the
demonstrati on that serum IgA and lymphocyte transformation is
signif icantl y depressed in patien ts with the condit ion (Bulgen,
Hazleman, Ward et al 1978).
In this Namaqualand population the
serum immunoglobulins were measured in all the subjec ts with the
frozen shoulder and in 20, age and sex matched subjec ts without overt
shoulder diseas e, and in six age matched subjec ts with a shoulder
tendo nitis.

The result s are shown in the following table:
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TABLE8.2.l.

Levels of immunoglobulins in subje cts with frozen shou lder,
shoulder
tend oniti s and age/s ex matched cont rols.
Frozen shou lder (6)
IgG

2211. 3mg %

Shoulder tend oniti s (6)

Controls

2208.3

1923

IgA

510.0 (p= 0.008)

305.3

328.8

IgM

144. 3

105.8

105.8

It can be seen that contr ary to the other repo rt, that
IgA level s
incre ased sign ifica ntly (p= 0.008 ).
No sign ifica nt diffe rence s
were found for IgG or IgM.
When the group of age sex matched
subje cts with shou lder tend oniti s were compared with the
frozen
shou lder subje cts simi lar sign ifica nt diffe rence s (p= ·
0.001) were
found in the IgA leve ls.
This is of some inter est because it
supp orts the idea of the role of immune react ions in the
genesis
of the frozen shou lder.
The normal immunoglobulin level s in the
tend ontti s group sugg ests that a putat ive pathway via shou
lder
tend oniti s (which is widely held) should perhaps be reass
essed .
Alte rnati vely shou lder tend oniti s may be an initi ating
event which
is ampl ified by an immmune proce ss.
Furth er studi es are needed to
clari fy this.

1.3.

Unexplained shou lder problems

24 indiv idual s (9 female, 14 male) were iden tifie d by an
isola ted
reduc tion of exter nal rotat ion.
The mean age for this group was
62.95 years (range 33 - 81 year s).
The nine females had a mean
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age of 60.4 years (range 33 - 70 years ) and the males had
a
mean age of 65.7 years (range 43 - ·s1 year s). The avera
ge
. range -~f motion was O - 57° for the right shoulder and O
- 65°
for the left shoulder.

The reduction in exter nal rotat ion was

bilat eral in 13, right sided in 6 and left sided in 4.
In 16
subje cts there was a histo ry of shoulder pain and in 5 there
was pain on passive exter nal rotat ion.
These subje cts form a
strik ing group because of the isola ted impairment of exter
nal
rotat ion which falls well below the range of exter nal rotat
ion
for this population and the age group.
The reason for this is
not clear .

In the fifte en subje cts over the age of 65 years it
may repre sent an extreme of the normal reduction of exter
nal
rotat ion, but this is not likel y in the younger subje cts.
A
histo ry of previous pain in the shoulder suggests that the
reduction of exter nal rotat ion may have been the resu lt of
some
shoulder disea se, possi bly previous adhesive caps uliti s,
and
this is supported by the fact that 6 of the subje cts had
a
concomitant shoulder tend oniti s.

Another poss ibili ty is that

they repre sent other previous shoulder disea se e.g. old anter
ior
caps ular scars , such as may occur following ante rior dislo
catio n,
(ther e was no histo ry of this in these patie nts) or that
it is due
to disus e and/or the increased stiff ness of collagen tissu
es with
age (Verzar 1957; Ridge and Wright 1966). The two rema
ining causes
for an isola ted exter nal rotat ion impairment are les~ons
of the
infra spina tus tendon or a sub-coracoid burs itis (Cyriax 1969
). It
is also poss ible that some of these indiv idual s may have
had osteo-
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arthros is of the shoulder.

One of these subjects was classed

as having a general ised osteoar throsis on the basis of involvement
of 5 groups of joints (radiolo gically) .

Three individu als had no

radiolog ical osteoar throsis, 5 had osteoar throsis in l group of
joints, 2 in 2 groups, 5 in 3 groups and 7 in 4 groups.
the osteoar throsis was mild (grade 2).

In most·

Osteoar throsis of the

shoulder tends to be symptomless and moreover general ly produces
limitati on of abduction rather than of external rotation (Cyriax 1969).

1.4.

Previous shoulder trauma

One male and one female recalled previous trauma to the shoulder and
one patient suffered recurren t dislocat ions of the right shoulder.
Shoulder involvement is clearly a common rheumatic manifestation in
the population under study, and tendon lesions as a group were the
most common cause of shoulder disease .

It is of some interest to

compare the prevalence of 4.9% in this study with data derived from
general practice and special ist rheumatology practice .
In an illness
profile study among 15 general practiti oners in Cape Town conducted
over one year the incidence of tendoni tis was 5.2% which includes
tennis elbow (Silber t 1970) while in a special ist rheumatology practice
the incidence of tendon itis/bur sitis was 4.5% (Bohan 1981).
The increased prevalence of shoulder disease in the elderly does also
hold lessons for those involved with the care of the elderly because
shoulder pain and disease add a further dimension to the problems of
the elderly and it may increase dependance.
Furthermore when one
consid~rs that 3.9% of the population over 65 years had adhesi ve
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capsu litis (frozen shoulder) in which prior shoulder pain and/or
immob i lity of the shoulder are cons i dered as important predisposing factor s there is a great need to encourage early diagno~is
and vigorous treatment.

The factor s which were important in the shoulder diseas e in this
community were not clarif ied by this study but occupational factors
were considered to be important. Other comparative studie s will
be needed to decide whether the population is partic ularly at risk.
Preliminary data from an urban Coloured community suggests that the
prevalence is lower and lends support to an occupat ional factor
(Meyers 1980).

It is also clear that a study of the epidemiology
of shoulder disease is possib le in a formal field study and that it
presents no diffic ulty.

2.1.

LATERAL EPICONDYLITIS (TENNIS ELBOW)

In this study latera l epico ndylit is was diagnosed by finding local
tenderness over the latera l epicondyle of the humerus and pain at
this site which is provoked by resist ed extension at the wrist while
the elbow is held extended.
Twelve subjec ts fulfil led these criter ia.
6 females.

There were 6 males and

The age specif ic prevalence is given in the following
figure : (Figure 8.2.1 .)
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Fig. 8.2.1 .
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AGE-SPECIFIC PREVALENCE - LATERAL EPICONDYLITIS

The prevalence for adults over the age of 15 years was 1.86%.
The age specif ic prevalence rose from 0.88% in the 35+ group to
8.1% in the 55+ age group.
The right side alone was involved
in 3 subje cts, the left in 2, and it was bilate ral in 7.
In 5
of these subjec ts there was an associ ated shoulder diseas e
(frozen shoulder in l and a supraspinatus tendo nitis in 4). No
assoc iation was found with De Quervains tenosy noviti s or with the
carpal tunnel syndrome.
In 4 subjec ts there was an associated
abnormality of the elbow i.e. a flexio n deformity was found on the
affect ed side in two indivi duals with no previous histor y of elbow
diseas e/inju ry.

In another subjec t with bilate ral involvement
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there was an associ ated reduction in the range of motion of the
elbows, and in the fourth subjec t who also had bilate ral epicondylitis·, there was a histor y of previous elbow arthr itis and both ·
elbows showed a reduction in their range of motion.
There is a fairly comprehensive litera ture about latera l epicondy~
litis, but there is no record of an attempt to estima te the
prevalence in a community.

Most report s indica te that equal

numbers of males and females are affect ed with a peak age incidence
of 40 - 50 years (Garden 1961) and a tendency for the right side to
be involved more freque ntly.
The data from this study in general
supports the clinic al descri ption bu t the peak age i ncidence is
shifte d to the 55 - 65 age group.

The causes of latera l epico ndylit is
The first clinic al descri ption of epico ndylit is is attrib uted to
Runge (1873 ) . The cause has not been elucid ated and many aetio~
logica l fac t ors have been suggested.

Mos t author i t ies agree that

repeti tive activi ty espec ially prona tion/s upina tion with forced
extension plays a role, but the mechanism of the pain which is
produced has provoked a number of theori es and an equall y large
number of differ ent surgic al procedures for curing the recalc itrant
case.

Up to 1936 at least 29 differ ent pathological causes had
been proposed (Cyriax 1936).
The factor s which have been suggested
are trauma to the annular ligament of the radius leading to an
inflammatory reacti on (Bosworth 1955; Bosworth 1965; Boyd and Mcleod
1973), perio stitis of the conjoi ned tendon, (Goldie 1964) tears in
the conjoined tendon (Cyriax 1936; Romer 1922), entrapment neuropathy
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of the radial nerve (Roles and Maudsley 1972).

This very wide

variety of putative pathogenetic mechanisms prompted KellogSpeed to- write 'the aetiolog y of tenni-s elbow is various , its
pathology obscure and its cure uncerta in' (Kellog-Speed 1929).
Fifty years later we are no further , but this is perhaps because
there are so few resistan t cases that the common cause has eluded
investig ators.

This is probably a heterogenous conditio n which

the varied numbers of successful surgical procedures attest to.
Three types of epicond ylitis are describe d, the teno-pe riosteal
type which is the most common, the intermuscular variety and the
subcondylar type (Cyriax 1969).

In one stu dy of l ateral epicondy-

litis, attentio n was drawn to the fact that 38% of cases have other
soft tissue lesions , notably tendon lesions at the shoulde r, De
Quervains tenosyn ovitis and trochan teric bursitis (Boyd and McCloed
1973).

A shoulder lesion was present in 5 of the 12 subjects in

the survey, but the meaning of thi& is not clear since there was a
high prevalence of shoulder lesions in the age group where the peak
prevalence was found for epicond ylitis.

Only one subject had a

medial epicond ylitis.

3.0.

OTHER SOFT TISSUE LESIONS

3.1.

Bursitis

Olecranon 'bursiti s' was diagnosed by the finding of swelling of
the olecranon bursa at the tip of the olecranon.
Two males aged
73 and 43 had an olecranon bursitis which gives a prevalence of 0.27%
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of the adult population.

In the one subject it was bilatera l

and in the other it was on the right side.

The cause of the

bursitis was not establis hed in either subject since none of
the common causes such as rheumatoid arthrit is or gout were
present.

The bursal enlargement was asymptomatic in these

subject s.

No examples of other forms of 'bursiti s' were

encountered.

The biology of the subcutaneous and deep bursae

has recently been reviewed (Canoso 1981).

3.2.

Dupuytren's contrac ture

Dupuytren's contrac ture was noted in 7 individu als {5 males and
1 female).

The mean age of these subjects was 69.l years (47 -

83 years).

This represen ts a prevalence of 0.95% of adults.

All the male subjects were or had been heavy manual laboure rs.
There was no evidence of the common causally related diseases
such as chronic liver disease , alcoholism or diabetes mellitus
in any of these subjects (Spring, Fleck and Cohen· 1970).

The

prevalence in Caucasians is given as 1 - 3% (Viljano 1973).
Although it is tempting to suspect heavy manual labour as a
cause this has not been borne out by other studies (Hueston 1963;
Wielinga 1961).

Moreover it should have been seen more frequently

in this if an occupational factor such as heavy manuel labour was
important.

3.3.

Flexor tendon disease of the fingers

One male subject ~ge 77 had crepitus and tenderness over the right
middle flexor tendon.
history of trauma.

There was no associat ed disease , and no
A second subject a female aged 60 years had a
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flexor tendon nodule in the thumb flexors for which no cause was
found, and a ma 1e of 59 had a swan'nneck deformity of the right
index finger due to an old severed superfic ial is tendon.

3.4.

De Quervains tenosyn ovitis

De Quervains synovit is was diagnosed if the subjects complained
of pain at the lower end of the radius in the anatomical snuffbox associa ted with local tenderness and a positive Finkels tein
test.

Only 2 subjects were found which represe nts a prevalence

of 0.27%.

Both these subjects were females aged 59 and 68 years

respect ively.

The older woman had an assoc iated soft tissue

problem of the shoulde r, but the relevance of this finding is in
doubt.

3.5.

Carpal tunnel syndrome

A clinical diagnosis of carpal tunnel syndrome was made when ·there

was a history of pain and/or numbness and paraesth esia in the hand
at night and which was relieved by exercise , and a positive Phalen
test (Phalen 1966).

Two females age 54 years and 63 years were

considered to have a carpal tunnel syndrome.

There was no associat ed

disease such as wrist arthrit is, rheumatoid arthrit is, hypothyroidism.
The diagnosis of carpal tunnel syndrome rests on the charact eristic

symptoms and it can be confirmed electrop hysiolo gically.

Studies

using only motor conduction across the carpal tunnel give a low
yield of positive s but with more refined sensory conduction this
can be useful to aid in the diagnosis (Kemble 1968).

The problem

is not always easy to diagnose and it may be confused with the
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sublimus syndrome (Gardner 1970) and in some the syndrome may
need encroachment on the nerve at the interv erteb ral foramen
for its full express~on, the so calle d doubl~ crush phenomenon
(Upton. and Mccomas 1973)

3.6.

Fibro myal gia/F ibros itis

Two indiv idual s were seen in whom the fibromyalgic syndrome was
diagnosed on the basis of local ised muscle tenderness and
irrita bilit y assoc iated with muscle spasm.

This is probably

an under estim ate of the frequency of the condi tion.
3.7.

Po·lymyalgia rheumatica

No examples of polymyalgia rheumatica were found.

The data from this study shows that 65 of the 734 adult
subje cts
had a non-a rticu lar soft tissu e lesio n.

This repre sents a

prevalence of 8.85%.

Rheumatic disea se recorded in the Mission . hospi tal records
An examination of the Mission hospi tal records shows that durin
g 1978,
72 patie nts were recorded as having a rheumatic problem, this is
2.07%
of all the diagnoses.

It is likely that most of the hospi tal visits

for rheumatic problems were for osteo arthr osis, because the soft
tissu e rheumati~ problems tend to be self- limit ing.
Their poten tial
for producing disab ility, albei t for a limite d perio d, is howev
er
unquestioned.

Their importance in an elder ly population has already
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been- discusse d.

The men and women of _this population have been

laboure rs and domestics for most of their lives.

Life. in this

arid environment is hard and survival makes more demands on the
musculoskeletal system up to extreme old age.

There are no

comparable studies of soft tissue rheumatic disease in other
individu als living in cities where amenities provide the musculoskeletal system with less stress.

A major deficien cy in an

evaluati on of soft tissue rheumatic problems is the lack of easily
applied criteria for use in field studies and if it were for
instance possible to estimate the prevalence of the fibromyalgic
syndrome accurat ely it is likely that the numbers of rheumatic
problems would be increased well beyond that which has been produced
in this study.

CHAPTER 9

OSTEOPOROSIS

I
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OSTEOPOROSIS

OSTEOPOROSIS
?emantic problems
Two terms are used to describ e a reduction of bone mass: osteo~
paenia which is used to describ e the loss of bone mass, and
osteop orosis which describ es the structu ral failure of bone consequent upon a reduced bone mass (Hahn and Hahn 1976).

Osteo-

penia is still not univer sally accepted and osteop orosis is still
widely used to describ e both condit ions.
Several definit ions have
been advanced for osteoporosi·s which range from "too 1ittle bone of
normal composition which results from a failure of osteob lasts to
lay down bone matrix" (Albrig ht 1947) to "insuf ficient structu ral,
non reactiv e, non exchangeable bone mass" (Urist 1964).

Osteo-

porosis is charac terised by a loss of trabec ular bone and thinning
of cortica l bone in both the axial and the appendicular skeleto n.
The physiology of bone
Bone serves a dual function in man.

It provides a means of support

and locomotion, while at the same time serving as a reserv oir of
ions which are important in several metabolic proces ses.
This
latter function takes precedence over the supportive functio n.
The major regula ting factors of bone metabolism are physic al/
mechanical stress: the concen tration of calcium and phosphorus
in the extra- cellula r fluid, various hormones such as parathormone,
calcito nin and several biolog ically active metabo lites of Vitamin D.
Bone is composed of a matrix of collagen cross-l ink~d in pentagonal
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bundles of microf ibrils and a mucopolysacharide ground substance,
plus mineral in the form of hydroxyapatite crysta ls.

The apatite

crysta ls nuclea te at specif ic sites on the collagen matrix , between
adjace nt fibres.
This arrangement is in two morphological forms,
the spongiosa, and cortica l or compact bone.

The most metaboli-

~ally active part of the bone is the spongiosa and it is the first
portion of bone to respond to hormonal stimul i.
Bone turnover
rate varies according to age and it represe nts the equilib rium
between formation and resorp tion.

Formation is the function of osteob lasts which lay down the
collagen matrix along lines of mechanical stress induced by
piezo- electri c forces (Harris and Heaney 1969).

Mechanical

stress is the major stimulus to osteob lastic activit y.

Resorp-

tion of bone is the function of osteoc lasts which are influenced
by several hormones.

l.

Parathormone (PTH)

The effects of PTH are:
(a) To activa te osteoc lasts leading to bone
resorp tion with the liberat ion of calcium;
(b) To decrease renal tibula r excret ion, increas e
urinary phosphate;
(c) To increas e intesti nal calcium absorp tion;
2.

Calcito nin (CT)

(a) Decreases bone resorp tion.
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(b) Increa ses calcium excret ion in the urine.
(c) Decreases intest inal calcium absorp tion.
The effect of CT is dependant on the turnover rate of bone i.e. it
is most marked where bone turnov er is high.

l
3.

Vitamin D and its metab oliles

The functi on if Vit.D. is to increa se the availa bility of calcium
and phosphate for bone formation.
Osteoporosis is a radiol ogical diagnosis of reduced bone mass.
Histo logica lly three types of bone loss are:
(1) A parall el loss of bone miner al/mat rix.
(2) Osteomalacia in which defici ent bon~ miner alisati on
is the dominant findin g.
(3) Ostei tis fibros a cystic a where osteo clasti c resorp tion of bone occurs with replacement of normal bone
by fibrou s tissue .

The following classi ficati on reflec ts these 3 histol ogica l types,
but the problems are compounded by the freque nt occurrence of
mixtures e.g. in the elderl y osteop orosis /osteo malac ia may coexist.

Class ificat ion of gener alised osteop orosis
l.

Osteoporosis (Paral lel loss of mineral and matrix ).
1. Ageing

2. Immobilisation
3. Premature menopause
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2.

Osteomalacia (inadequate mineralis ation).
1. Vit.D. deficienc y
2. Phosphate wasting syndromes

3.

Osteitis Fibrosa cystica (PTH induced mineral/m atrix resorpt,o n).
1. Primary hyperparathyroidism
2. Secondary hyperparathyroidism

4.

Corticost eroid induced osteoporo sis

5.

Other disorders - thyroid disease, malignancy.

The importance of osteoporo sis
The importance of osteoporo sis lies in the structura l failure of
bone which is presumed to be a consequence of decreased bone mass.
If a definite relations hip between bone mass and the occurrence of
fractures exists it would be axiomatic that accurate measures of
bone mass should be developed and if it can be further shown that
a critical level of bone mass exists for a given individua l in
relation to height and weight, it would also be of the greatest
importance to determine the threshold values below which the risk
of fractures is sufficien tly high to warrant treatment (Cohen, Aloia
and Letteri 1978).

Methods for evaluatin g osteoporo sis
1.

Radiogrammetry (Radiomorphometry)

A number of radiographic measurements have been used to measure osteo-

porosis.

All suffer from the major deficiency that considerabl e

bone mineral loss (30 - 60%) will have occurred before the radiographs will show this loss (Lachman 1955).

The radiographic

methods which have been used are:

1.1. General
A simple O - 4 grading of osteoporosi s of hands and feet has been
used in comparison with a set of standard graded films (Kellgren
and Bier 1956).

This method has yielded fairly consistent

results with little inter-obser ver error and with only modest
discrepanci es.

Osteoporosis measurements of the spine are much

more difficult although a grading system has been developed
(Donaldson and Nassim 1954; Kamiyama, Kobayashi and Takahashi 1968;
Nordin 1960) .

1.2. Cortical thickness measurements
A decrease i n the thickness of cortical bone is a constant feature
of senile os t eoporosis and measurements of metacarpal cortical
thickness has been used to determine the presence of osteoporosi s
(Barnett and Nordin 1960; Nordin, MacGregor and Smith 1966).

Sub-

sequent studies have shown that the index of cortical area gives a
better correlation with ash/unit length than other indices of bone
quantity (Exton-Smith, Millard, Payne et al 1969; Dequeker 1976)
and others have suggested that relating cortical thickness to total
area is a better method (Evans, McDonnel and Schieb 1978).

Similar

methods and refinements have been used with different bones such as
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the lower end of the radius (Meema and Meema 1969) and the hip
(Singh, Riggs, Beabout et al 1973).

In addition to the methodo-

logical problems of radiogrammetry, there is another difficu lty
that the measurements of osteopo rosis in the appendi cular
skeleton do not necessa rily reflect similar changes in other
bones.

Thus although an associa tion between the cortica l

thicknes s of the shaft of the radius and spinal porosity has been
demonstrated (Saville 1967) there are some forms of osteopo rosis
where the long bones escape (Dent 1955).

1.3. Osteodensitometry
This is an isotopic method using a monoenergetic radiatio n source
which provides a much more accurate reflecti on of bone mass
(Cameron, Mazees and Sorenson 1968; Wahner, Riggs, Beabout 1977).

1.4. Neutron activati on analysis provides another method for
measuring bone minimal density , but the technique requires sophisticated apperatus (Cohen, Ellis, Wallach et al 1~74).

The evaluati on of osteopo rosis in the Rietpoo rt population
In the Namaqualand population two measurements of cortica l thickness
were used, the area index and the ratio cortical area to surface area.
The following diagram indicate s the metacarpal measurements used:
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Fig.9.1.1.
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METACARPAL MEASUREMENTS

All measurements were made on the 2nd right metacarpal.

The

length was measured with a millime ter rule and the measurements
D and d were taken at the mid point.

These two distance s were

measured with a Vernier Caliper (accura te to 0.01 mm).

The area

index was used because it provides a good correlat ion with the
ash weight of bone and the ratio was used because the introduc tion
of surface area measurement introduces some standar disation and
allows for better comparison between differen t individu als of the
same and of the opposite sex (Exton-Smith, Millard , Payne et al 1969).
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The age specif ic area index/metacarpal ratio
The age specif ic prevalence for the area index is given in the
following figure : (Figure 9. 1.2.)

2 2
od

Fig.9.1.2.
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AGE-SPECIFIC PREVALENCE - AREA INDEX

In males there was an increa se in cortic al area from the 15+ to
the 35+ decade, where after it decreased progre ssivel y with
increa sing age.

The changes with each decade were not statis ti-

cally signif icant up to 65+ and 75+ decade when a signif icant
reduction of cortic al area was found

(p= 0.02).

cortic al areas were smalle r than in men (p= 0.001).

In females the
The measure-

ments increased up to the 35+ age group and then starte d to decrease
(p= 0.04) and furthe r signif icant reductions were seen in those
aged 75+ years (p= 0.001 ).

This data can be compared with the
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metacarpal ratio data in the following figure:

(Figure 9.1.3.)

Fig.9.1.3.
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AGE-SPECIFIC METACARPAL RATIO PER DECADE

The metacarpal ratios showed essent ially the same trends and their
use made it possib le to compare the male and female data.
There
were no signifi cant changes in the males, while in females there is
still a signifi cant decreased bone mass in the subjec ts 75 years and
over.

The prevalence of osteop orosis in the Rietpo ort population
The mean metacarpal ratio for the whole population was 0.102!14.7.
Osteoporosis was defined as all values which fell 2 standard deviations below this mean.

This defined 7 males and 15 females who
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wereost eoporot ic and it represen ts a prevalence of 4.0% for males
and 6.5% for females.

The age specific prevalence of osteopo rosis

is shown in the following table:

TABLE 9.1.
The age specific prevalence of osteopo rosis in males/females

MALES

FEMALES

AGE

NO:

NO: POSITIVE

15+

36

25+

%

NO:

0

0.0

51

0

0.0

23

0

0.0

40

0

0.0

35+

27

0

0.0

38

0

0.0

45+

29

0

0.0

39

2

5.0

55+

16

1

6.3

24

3

12.5

65+

23

2

8.7

25

1

4.0

75+

20

4

20.0

15

9

60.0

NO: POSITIVE

%

From this data it is clear that the older age group made the contribu tion
to osteopo rosis in the population and the females over 75 years showed
three times more osteopo rosis than the males of a similar age.

Another

way in which the contribu tion of age can be looked at is to measure
the percentage loss of bone for each decade.

In order to do this the

maximum bone mass attained for males and for females was taken as the
referenc e point (i.e. the age group 25 - 34 years).
The percentage
decrease of bone was calculat ed for each decade.
of bone/decade is shown in the following figure:

The percentage loss
(Figure 9.1.4.).
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Fig.9.1.4.
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PERCENT LOSS OF BONE MASS PER DECADE

The percentage loss of bone was nearly equal in males and females up
to 55 years wherea fter it rose in females so that by 75+ years 35%
of the bone mass has been lost.

In the males the percentage of

bone loss was slower and by the 75+ decade the percentage loss was
21%.
The progre ssive loss of bone mass with increas ing age is
regarded by most author ities as a universal one which starts from
the age of 40 - 50 years.

Comparison with other studies and the relatio nship to fractur es
The data from Namaqualand parall els, that of other published series
(Solomon 1979, Garn, Rohmann, Wagner et al 1967).

The factors

which are contrib utory have been well discussed in severa l excelle nt
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reviews (Avioli 1977; Meema and Meema 1969; Saville 1967).

The

greate st importance of osteop orosis must be in its putativ e
relatio nship to fractur e~ of the axial and append icular skeleton . .
There is compelling evidence which suggests that there is an inverse
relatio nship between bone mass and fractur es (Iskran t and Smith 1969;
Solomon 1968; Nordin 1971; Chalmers and Ho 1970).
Some of the
difficu lty in accepti ng a direct causal role of osteop orosis is
the observ ation that there is a non-lin ear relatio nship between
the two conditi ons (De Quecker 1976, Bauer 1960) and the observations
that the rate of cortica l/trabe cular loss is the same whether the
patie~ ts are symptomatic (fractu re of verteb ral body) or asymptomatic
(Smith, Johnston and Yu 1972).

Studies from South Africa have shown

a marked dispar ity between fractur es of the femoral neck in Black
and White South Africans but both groups show essent ially simila r
degrees of bone loss with age (Solomon 1979).

An examination of the

hospita l records of the Mission Hospital at Rietpo ort does not show
any record of femoral neck fractu res, and none of the subjec ts
reporte d previous femoral neck fractur es.

It is not likely that

this could have been missed but a much more careful evalua tion will
be needed to relate the osteopenia in the population to fractur es.
What contrib ution the osteop orosis in this population made to backache (see chapte r 5) is conjec tural.
This study has also not
attempted to define the causes of the osteop orosis, but its occurrence
in the aged suggests that most if not all was involu tional, although
osteomalacia may have been presen t in some.

CHAPTER 10
CAMPTODACTYLY, CLINODACTYLY, BONE AND JOINT TRAUMA
HALLUX VALGUS AND ARTICULAR HYPERMOBILIT Y
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CAMPTODACTYLY, CLINODACTYLY, BONE AND JOINT TRAUMA
HALLUX VALGUS AND ARTICULAR HYPERMOBILITY

l O. l •

CLINODACTYLY

Clinodactyly is the result of shortening of the middle phalanx of
ti1e fifth finger in its radial aspect which results in radial
deflectio n of the terminal phalanx.

It is considered to be the

result of incomplete ossificat ion (Anderson and Klintworth 1961).
In this study there were 12 adults (7 males and 5 females) and
two children affected.

This gives a prevalence of 1.09% for

the whole population and l .63% for adults over the age of 15 years.
The prevalence in this group is higher than that of the study in
Leigh, Wensleydale and Watford, where a prevalence of 0.3% was
recorded (Lawrence 1977c).

This study also differs from the

others in th e larger numbers of males

affected.

The

deformity is inherited as an autosomal dominant and in this
population an affected father passed the deformity on to two of
his four children.

10.2.

CAMPTODACTYL Y

This condition of flexed fingers is confined to the fifth digit
and is thought to be due to shortening of the superfica lis tendon
(Hegner 1924).

It was found in 1.9% of surveys in Leight, Wensley-

dale and Watford where it occurred with equal frequency in rnal~s ·
and females (Lawrence 19774).

In the present study there were

10 females affected and 5 males, giving a prevalence in adults of
1.17%.

There is a genetic influence and it may be inheri t ed as an

141
autosomal dominant (Spaar 1964; Temtamy and McCusick 1978; Welch
and Temtamy 1966).

In this population study no familial

association s were found.

10.3.

BONE AND JOINT TRAUMA

Trauma to the musculoskeletal system can be expected in a population
where occupations are heavily dependant upon manual labour.
of the trauma in the Namaqualand study was found in the males.

Most
The

following Table 10.3.l. provides an analysis of the bone and joint
trauma in this population:
TABLE 10.3. l.
INJURY TO BONES/JOINTS IN ADULTS
l.

BONE INJURY

NO:

%

SHOULDER

2

l l.8

HAND (THUMB/FINGERS)

5

29.4

RADIUS

4

24.0

ELBOW

l

6.0

FOOT

l

6.0

LUMBAR SPINE

4

24.0%

17
2.

JOINT INJURY

NO:

%

ELBOW

6

33.3%

HAND (ALL JOINTS)

8

44.4%

RADIOCARPAL

2

11. 0%

KNEE

l

6.0%

ANKLE

1

6.0%

18
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Injurie s to bones were most frequen t in the lumbar spine, (by history )
the radius and the bones of the hand, while the joint injurie s were
most commonly encountered in the hands and elbow.

The prevalence of

recalle d trauma was 4.76% of the adult population who were seen.
In
additio n there were 27 subjec ts whose hand radiographs showed evidence
of past trauma which was not recalle d.

When these subjec ts are

added to those who recalle d previous trauma the prevalence rose to
8.4%.
(For discuss ion of the role of trauma in osteoa rthrosi s of
the hand see chapte r 7).
The importance of chronic joint disease as
a cause of disabi lity in agricu ltural workers was first noted in
Sweden (Kahlmeter 1932) when agricu ltural pensioners were compared
with indust rial and other pensioners.
Rheumatic complaints are
also much higher in agricu ltural workers than other profess ional
groups in Britain (Brooke 1953; Lawrence l977e) and in the United
States (Woolsey 1952) but as a group British agricu ltural workers
were less often off work (Lawrence 1977e).

A much higher incidence

of disc prolapse has been documented in agricu ltural workers.

There

are no studies on agricu ltural workers in South Africa with which to
compare the Namaqualand data but such comparison would in any case
prove diffic ult because differe nces in farming techniques could
influen ce such comparisons.
It does seem reasonable to suggest
that trauma to the musculoskeletal system in this population is at
least one important causati ve factor in some of the rheumatic problems
encountered in the population.

10.4.

HALLUX VALGU$

Hallux valgus is a common finding in elderly white females, and it
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is less common in Black females (Gottscha lk, Sallis, Beighton,
et al 1980; Narmocpt amd Jardu nS55).

This condition was

evaluated in all subjects of the Na maqualand population in whom
radiographs were available .

Two hundred and seventysix (276)

foot radiographs of males, and 308 foot radiographs were measured
for hallux angles, intermeta tarsal angles and forefoot angles.
The mean age specific hallux valgus angle is shown in the following
Table 10.4. l.

TABLE 10.4.l.

MEAN AGE~SPECIFIC HALLUX ANGLES IN MALES AND FEMALES
AGE

FEMALE
NO:

R

MALE
L

NO:

R

L

15+

64

15.78°+0.68

16.96°+0.63

51

18.55°+0.73

18.66°+0.73

25+

66

19.21°+0.68

18. 71°+0.64

44

16.85°+0.83

16.61°+0.70

35+

57

18.25°+0.94

17.26°+0.79

52

17.28°+0.83

16.63°+1.o

45+

46

17.83°+1.06

18.05°+0.07

41

17.91°+0.83

18. 1o0 :':: l . 13

55+

32

16.11°+1.42

17.23°+1.56

28

17.16°+1.31

17. 33 0 +l. 5

65+

29

17. 17° +l . 56

18.36°+1.56

32

16.93°+1.16

17. 73° +l . 28

75+

14

18.89°+2.21

18.67°+1.92

28

19.26°+1.94

17.51°+1.28

There was a significa nt differenc e between the hallux angles of the right
foot in females when the 15+ age group was compared with the 25+ age
group (p= ·0.001) but in succeeding decades no significa nt differenc es
were found.

In the males there was a significa nt differenc e between
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th 15+ and 25+ age group.

Hallux angle was larger in males than

in the females in the 15+ age group (p= 0.008).

The frequency

distribut ion of hallux angles (right foot) shm1s that 73% of the
males and 68% of the females have hallux angles of less than
20° (Figure 10.4.1.).

Fig.10.4 .1
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FREQUENCY DISTRIBUTION OF HALLUX VALGUS ANGLE

The mean hallux angle for the right and left foot was 17.56+1.38
and 17.69!1.28 for females and 17.69!0.69 and 17.5!0.65 for the
males respectiv ely.

Two standard deviations were chosen to define

the limits of normality in this population.

The normal range of

hallux angles for females was thus 10.7° - 24.5° and 14.2° - 21.2°
for males.
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The applic ation of this definit ion showed that excessive valgus
angles were found on the right and left in 43 and 46 instanc es
in females and in 56 and 59 instanc es in males.

The overall

prevalence of hallux valgus was 14% for females and 20.8% for
males.

The age specif ic prevalence of hallux valgus is shown

in the following Figure 10.4.2 .

Fig 10.4.2.
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AGE- SPECIFIC PREVALENCE OF HALLUX VALGUS

The age specif ic prevalence for hallux valgus was maximal for young
males and this decreased to levels of 15 - 20% in each succeeding
decade.

In females the hallux valgus prevalence started at 5% in
the younger females and increased progre ssively to a maximum in the
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subjec ts over 75 years.

In the males and the females in the 15 -

24 year age group the abnormal valgus angles were 50 and 1.9 0 .
This deviat ion from the defined normal limits was less in the
25 - 34 year age group and therea fter the angles increa sed in
males and females up to the 55 - 64 year age group.
After this
the hallux angles decreased in the females and continued to rise
in the males.
These changes are demonstrated in the following
Figure 10.4.3 .

Fig 10.4.3
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CHANGES IN ABNORMAL VALGUS ANGLE WITH AGE

The hallux valgus angles in this population are larger than have been
reported (Hardy and Clapham 1951).
Hallux valgus was found more
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freque ntly in males in Namaqualand which is surpri sing, but an
examination of some of the published report s shows that an almost
equal occurrence in both sexes is claimed (Hardy and Clapham 1951;
Johnson 1956).

· The Namaqualand study does not relate these hallux

valgus changes to symptoms, where it is clear that there is a
differ ence between males and females.

The interm etarsa l angle - metatarsus primus varus
The age specif ic prevalence of the interm etarsa l angles is shown
in the following Table 10.4.2 .
TABLE 10.4.2 .
MEAN AGE - SPECIFIC INTERMETARSAL ANGLES FOR MALES/FEMALES
AGE
NO:
FEMALE
NO:
MALE
R

L

R

L

15+

64

9.17+0.27

8. 96+0. 31

51

8.53+0.32

8.69+0.37

25+

66

9.06+0.33

9.0l+0.26

44

8.28+0.38

8.67+0.39

35+

57

8.57+0.38

8.35+0.32

52

8.28+0.30

8.67+0.38

45+

46

8.84+0.48

8.58+0.44

41

7.73+0 . 30

8.70+0.30

55+

32

9.18+0.43

8.92+0.53

28

8.00+0.47

7.76+0.26

65+

29

8.84+0.58

9.39+0.66

32

8.03+0.52

7.56+0.50

75+

14

9.46+0.88

8.78+0.95

28

8.28+0.62

8.28+0.49

The mean interm etatar sal angle was 8.9~0.51 (2xSEM) and 887~0.65 (2xSEM
)
for the right and left foot respec tively for females (upper limit of
normal 9.9° and 10.1° ), and 8.25+0.35 (2xSEM) and 8.27+0.37 (2xSEM).
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upper limit of normal for right and left foot 8.93° and 8.99°)
respecti vely for the right and left foot in males.

Intermetarsa l

angles greater than the upper limit of normal were found on the
right side in 116 and on the left in 98 instance s in females.
This represen ts a prevalence of 37.6% and 31.8% respecti vely.
I~ males the prevalence was 26.4% and 30% for the right and left
foot respect ively.

Considerable variatio n in the age specific

prevalence of abnormal interme tarsal angles was found in both the
males and the females (see appendix 10.4.2. ).

Abnormally large

interme tarsal angles were most frequen t in the 15+ decade.

This

may be partly due to the fact that up until early adulthood shoes
are not worn frequen tly.
The upper limit for the interme tarsal
angles agree with other published reports (Gottsch alk, Sallis,
Beighton et al 1980; Mitchel l, Fleming, Allen et al 1958; Carr and
Boyd 1968).

The correlat ion co-effic ient for interme tarsal angles

and abnormal hallux angles for females was r= 0.53 and for males it
was r= 0.49.

In females there was a signific ant associa tion of

hallux angles of 25° - 29° and 30°+ with an increased interme tarsal
angle (p= 0.001 and p= 0.05).

When the population was divided

arbitra rily into two groups i.e. 15-44 years and 45+ years the
differen ces continue to remain signific ant.

The forefoo t angle
The forefoo t angles are shown in the following Table 10.4.3.
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TABLE 10.4.3.

MEAN AGE SPECIFIC FORE-FOOT ANGLES IN MALES AND FEMALES

AGE

NO:

FEMALE

NO:

R

L

MALE
R

L

15+

64

25.0l+0.59

25.5+0.48

51

27.19+0.63

26.48+0.61

25+

66

26.06+0.49

25.5+0.46

44

26.72+0.67

25 .60+0.61

35+

57

24.70+0.51

24.2+0.46

52

25.55+0.52

25.84+0.54

45+

46

25.07+0. 71

25.l+0.71

41

26.30+0.67

25.26+0.75

55+

32

25.56+0.86

25.29+0.87

28

26.46+0.87

24.75+1.06

65+

29

24.77+0.54

24.81+0.78

32

25.12+0.72

24.57+0.64

75+

14

21.85+1.48

21 .07+1.04

28

25.66+1.05

25.73+1.01

The mean for efoot angle for the right and left foot in females was
25.05°!0.81 and 24.99!1.9 respect ively, and for the males it was
26.20°!1.03 and 25.47°:0 .3 respect ively.
than that general ly accepted.

These angles are larger

Abnormally large forefoo t angles were

found in the right and left foot in females in 38.6% and 25.9%
respect ively, and in males in the right and left foot in 25.3% and
38.7% respect ively.

The correlat ion between hallux valgus of 35°+

and increase d forefoo t angles was r=0.56 (female)and r=0.74 (males).
The data from this survey supports other reports which have stressed
the relation ship of increased metarsal angles and hallux valgus
(Hardy and Clapham 1951).

The evidence which relates intermetarsal

angles to hallux valgus is in dispute .

In children the valgus
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changes have been noted before varus deviation of the 1st
metatarsa l (Hardy and Clapham 1951), while in another study
comparing shoe wearing and non-shoe wearing Chinese, the subjects
who did not wear shoes had less hallux valgus, but many more had
increased inter-met arsal angles.

Part of this may of course be

related to the type of sandal worn by the Chinese (Sim-Fook and
Hodgson 1958).

No significa nt associati on between index minus or

index plus-minus and hallux valgus was found.

This is also a

feature which other have commented upon (Hardy and Clapham 1951).
The Namaqualand study while it shows an agreement between increased
intermeta rsal angles and hallux valgus, and between marked hallux
valgus and increased forefoot angles, is incomplete.

The aetiology

of hallux valgus is much more complex than would be suggested by
the simple measurements carried out on a radiograph (Piggot 1960).
Hereditary plays a part (Johnston 1956) as does footwear (Sim-Fook
and Hodgson 1958; Shine 1965) and pes planus.

Nearly all the

Namaqualand population wear shoes part of the time, from early
adulthood, but no data is available on hereditar y and other factors.

10.5.

ARTICULAR HYPERMOBILITY

Articular hypermobility is a well accepted entity which resolves
into several syndromes.

In the absence of readily identifie d cause,

the term hypermobility syndrome is used.

It needs recognitio n

clinicall y because it is a benign condition which_causes joint pain
and much anxiety (Kirk, Ansell and Bywaters 1967).

The hereditar y

patterns of this syndrome have been discussed (Beighton and Horan 1970;
Horan and Beighton 1971).

- More recently the benign attribute s of the
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syndrome have been challenged by the recogniti on of its associatio n
with mitral valve prolapse (Grahame, Edward~, Pitcher et al 1981)
and with osteoarth rosis (Bird, Tribe and Bacon 1978).

The evaluation

of generalis ed hypermobility is still a cause for controversy but the
scheme used in the study has proved useful in clinics.

Three hundred and twentyfive (325) adult males and 394 adult females
and 537 children (268 male 269 female) were evaluated for articular
hypermobility.

Ninetyeight percent (98%) of males and 81 % of females

had articular hypermobility scores of O - 2, 1.53% of the adult males
had scores larger than two, while 9.12% of the females had higher articular
hypermobility scores.

In the children there were higher hypermobility

scores in males and females and for scores up to 6 there was little
differenc e between the two groups, but 2.59% of the female children had
scores 7 - 8.

The data is demonstrated in the following Figure 10.5.1.
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Figl0.5.1. ARTICULAR HYPEHMOBI LI TY-ALL AGES
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The data is simi lar to that reported for a Black rural popu
lation
in the Transvaal (Beighton, Solomon and Soskolne(a) 1973
).
In
a comparative study of joint laxit y in White, India n, Colou
red
and Black South Africans it was suggested that Indians had
the
grea test degree of joint laxit y followed by Blacks, Colou
reds and
Whites (Schweitzer 1970).
This study is diffi cult to evalu ate
because the autho r does not give deta ils of the age distr
ibuti on
of the subje cts in the uni~erse which was studi ed.
10.6.

OTHER ABNORMALITIES

Two subje cts had apes cavus for which no cause was found
.
One
subje ct had a cong enita lly short 4th metacarpal, and one
had a
cong enita lly absent finge r.
There was one subje ct who had a
ganglion on the dorsum of the hand, and one subje ct with
a left
hemiatrophy.

CHAPTER 11

AUTO-ANTIBODIES,
SERUM COMPLEMENT AND SERUM URIC ACID
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AUTO -ANTIB ODIES

l • 0.

ANTIBODIES TO NUCLEAR CONSTITUENTS

1.1. Anti-n uclear Factor (ANF)
Anti-n uclear factor was measured in serum using a standard sandwich
immunofluorescent techni que, with rat liver sectio ns as the substrate .

All the sera were stored at - 20° until used.

were dilute d 1:10 immediately prior to use.

The sera

Positi ve sera were

titred to an end point, and staini ng patter ns were recorded.
Twentysix (3.98%) of the 652 sera contained an anti-n uclea r factor .
The staini ng patter ns were homogenous 17 (females 10, males 7) and
speckled in 8 (females 7 and males 2).
The age specif ic distri butio n is shown in the following Figure 11.l.l .

Fig. 11.1.1.

No.

male
8

I~ female

6

4
2

65+ yrs

AGE-SPECIFIC PREVALENCE OF ANTINUCLEAR
A~JT I BDOY
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In females there was a peak of anti-n uclea r factor in the 35+
age group (5.4%) followed by a declin e and then a progre ssive
rise to 9.4% in the 65+ age group.

In the males there wa~ a

peak at the 45+ age group but no progre ssive increa se with
increa sing age therea fter.
The pooled data for the females/
males shows peaks at 45+ years and 65+ years.

Most of the

anti-n uclea r factor s were of low titre as shown in the
f o11 ow i ng Tab l e 11 . l . l .

TABLE 11. l. l.

DISTRIBUTION OF THE TITRE OF ANTI-NUCLEAR FACTORS
ANF TITRES

FEMALES
MALES

NO:

10

20

100

17

11

3

2

9

7

l

l

250

500
l

There were 17 subjec ts whose ANF showed a homogeneous staini ng patter n,
and 8 in whom it was a speckled staini ng patter n.
Only one subjec t
whose anti-n uclea r factor titre was 100 had possib le SLE.
One male
aged 65 had rheumatoid arthr itis and another male aged 28 years gave a
histor y of polya rthrit is and had both a positi ve latex and HEAT test,
but this man showed no clinic al or radiol ogical evidence of active or
inacti ve rheumatoid arthr itis.

One female aged 54 years with a

speckled ANF to a titre of 10 gave a previous histor y of chest disease
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which required prolonged hosp italis ation .

It is presumed that

this was an episode of pulmonary tuber culos is.

None of the

females were or had previ ously used contr acept ive table ts.
Anti- nucle ar tests should always be evaluated in the light of
the clini cal pictu re.
ANF is increased in the relat ives of
probands t.Ji th systemic 1upus erythema tosus (Solheim and Larsen
1972) chronic infec tions such as tuber culos is (Friou 1967) in
1

the ageing population (Cammarata, Rodnan and Fennell 1964)
subje cts with malignancy (Burnham 1972; Hamilton-Fairley 1972)

and

the drug treatm ent of arrhy thmia s, psych iatric disea se, hypertensio
n,
epile psy and tuber culos is (Zing ale, Minzer, Rosenberg 1963; Fabiu
s
and Gaulhofer 1971; Dunstan, Taylo r, Corcoran et al 1954; Kapla
n,
Wachtel, Czarnecki et al 1965).

A fulle r discu ssion of ANF and its

relati on to disea se has been presented in an excel lent review
(Fernandez-Madrid, Matti oli 1976).

1.2. Extra ctabl e nucle ar antigen
Antibody to extra ctabl e antigen (ENA) was measured using haemagglutin ation of human O cells .
The sera were all screened at
dilut ions of 1 :20 to 1:160, and all the posit ive sera (a 2+
react ion was regarded as the end point ) of 1 :80 or higher were
titred to their end point .

All the sera were also tested with

counter-immunoelectrophoresis.

One hundred and eightyseven of

the female sera were posit ive, and 130 of the male were posit ive.
The mean titre for the whole population was 66: 18.09. One
hundred and eight yfive of the sera gave posit ive end points at
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dilution of 20, 72 at dilution of 40, 33 at dilution of 80 and
29 at dilution of 160 or greater.

The upper limit of normal -

for the population of two standard deviations is a dilution of
84.

For the purposes of the analysis a titre of 80 was

accepted as the upper limit of normal.

Using this criterion

the age distributio n of anti ENA antibodies was as follows:
(Figure 11.1.2. and Figure 11.1.3.).

Fig .11.1.2
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Haemagglutination titres of 1:80 were also considered positiv e
for anti ENA antibody by other workers (McCain, Bell, Chodirker
et al 1978). Thirtyseven sera (14 male, 23 female) were positiv e
at titres of 80, twentytwo (6 male, 16 female) were positiv e at
titres of 160, and five were positiv e at tires of 200 (2 male,
3 female).

The ENA antibod ies were furthe r charac terised to

determine the number which were anti RNP antibo dies.

Thirtyone

sera which were positiv e- for anti ENA antibody were tested agains t
RNAse treated ENA coated cells. Twelve sera were considered to have
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an RNAse sensitive antibody (38%).

None of the sera reacted

positively with counter immuno-electrophoresis and very few
were associated with positive anti-nuclea r factors.

The haemog-

glutination assay is a very sensitive test which is capable of
detecting smaller antibody concentratio n than can be expected for
tr.e conventional immunofluorescent or counter immunoelectrophoresis
tests.

There is still not sufficient data to suggest that the

RNAse insensitive sera are indeed all anti SM antibodies (FernandezMadrid and Mattioli 1976).
evaluate this assay.

Further studies will be needed to

Of particular interest in this study is the

relatively high prevalence of these antibodies, which do not show
the well known rise with age which has been demonstrated for other
auto-antibo dies.

Antibodies to RNP and SM (ENA)in high titre are

associated with a variety of connective tissue syndromes notably
mixed connect i ve tissue disease and systemic lupus erythematosus
(Barland 1975; Sharp, Irwin, May et al 1976) but no clinical examples were
found in this study.

2.1. Smooth muscle antibody

Antismooth muscle antibody was the most commonly encountered antibody.
15.3i .

One hundred sera were positive giving a prevalence of
The distributio n of this antibody in decades is given in

the following Figure 11.2.1.
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Fi g.11. 2 .1.
No.

male
20

~ female
~

15

10

•

5

~

15+

25+

35+

45+

55+

65 + yrs

AGE- SPECIFIC PREVALENCE OF SMOOTH MUSCLE
ANTIBODY

The prevalence of this antibody peaked in the 35+ age group for males
at 27.5% and in the 45+ age group of females at 34.0%. The titres
of anti smooth muscle antibody were genera lly low as can be seen from
the following Table 11.2.l .

TABLE 11.2.1 .
DISTRIBUTION OF SMA TITRES IN MALES/FEMALES
TITRES OF SMA
NO:

10

20

40

80

160

FEMALE

60

50

5

3

2

0

MALE

40

36

3

0

1

0
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None of these subjec ts with positiv e anti smooth muscle antibod ies
showed evidence of overt chronic liver disease .

The meaning of

the anti SMA antibod ies is not clear but its associ ation with viral
infecti on and malignancy are two explan ations which may have relevance
to the Namaqualand population (Holborow, Johnson, Farrow et al 1971;
Ho l borow 1972).

3.1. Antigamma-globulin antibody (Rheumatoid factor)
IgM rheumatoid factor was measured in the serum using the Latex
agglut ination test and the human erythro cyte agglut ination test
(HEAT).

All the sera for the Latex test were first screened with

a diagno stic kit and the positiv e sera were titred using a conventional
tube dilutio n method.

A positiv e rheumatoid factor was found in 19

sera giving a prevalence of 2.9%.

The age specif ic prevalence of

rheumatoid factor (Latex and HEAT) is given in the following Table
11.3.l . for male and females.
TABLE 11.3. l.
AGE SPECIFIC PREVALENCE OF RHEUMATOID FACTOR
LATEX

15+

25+

35+

45+

55+

65+

MALES

1.6%

2. l %

2.0%

9.3%

0.0%

3.3%

FEMALES

0.0%

l. 2%

0.0%

2. l %

2.9%

2.0%

TOTAL

0.70%

l. 5%

1.0%

6.0%

2.0%

3.0%

MALES

0.0%

0.0%

2.0%

7.0%

0.0%

5.0%

FEMALES

0.0%

0.0%

0.0%

2. l %

2.9%

2.0%

TOTAL

0.0%

0.0%

1.0%

4.4%

2.0%

4.0%

HEAT
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There was a trend for an increasin g prevalence of positive rheumatoid
factor with age which was more clearly seen with the HEAT test than
with the Latex test.

The distribut ion of rheumatoid factor titre .is

demonstrated in the following Table 11.3.2.

TABLE 11.3.2.
DISTRIBUTION OF RHEUMATOID FACTOR TITRE

LATEX

NO:

MALES

40

80

160

320

640

1280

2560

12

3

1

2

1

2

3

0

6

2

0

0

l

2

l

0

FEMALES

The titre distribut ion for the HEAT test is given in the following
Table 11.3.3.
TABLE 11.3.3.
DISTRIBUTION OF TITRES OF HEAT
HEAT

NO:

8

16

32

64

128

256

MALES

6

l

2

l

0

l

0

FEMALES

4

l

0

0

1

l

1

Three of the subjects with positive rheumatoid factor had rheumatoid
arthritis by the New York criteria and one was regarded as a definite
rheumatoid arthritis by the ARA criteria.

In 6 subjects no cause for

the positive rheumatoid factor was found wile in nine a possible cause
was chronic obstructi ve lung disease in l previous exposure to silica
in 1 and liver disease was suspected in 7 because of a reversed albumin/
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globulin ratio, (one of these subjects also had a positive smooth
muscle antibody) and a history of moderate too heavy alcohol
consumptions.

4.1. Anti thyroid auto-an tibodies
A~ti-thy roid auto-an tibodies were measured using thyroglo bulin and
thyroid microsomal antigen .

The prevalence of anti-thy roglobu lin

antibody was 2.5% and for the anti-microsomal antibody it was 1.1 %.
The following Table 11.4.1. gives the age specific prevalence for
males and females.

TABLE 11.4.l.
AGE SPECIFIC PREVALENCE OF THYROID AUTO ANTIBODIES
THYROGLOBULI N
15+
25+
35+
45+
55+
65+
MALES
3.2% 0.0%
0.0% 2.3% 3.4% 3.3%
FEMALES

5.4%

2.3%

l . 8 ~~

2. l %

2. 9 ~~

1.9%

TOTAL

5. l %

l. 5%

0.9%

2.2%

3.2%

2.6%

MALES

0.0%

0.0%

0.0%

2.3%

0.0%

1.6%

FEMALES

2.7%

0.0%

0.0%

2. l %

2.9%

1.9%

TOTAL

l. 7%

0.0%

0.0%

2.2%

1.6%

1.8%

MICROSOMAL

No overt thyroid dysfunction was found in this populat ion.

One sub-

ject showed a reduced complement and complement factors suggesting a
possible auto-immune disease .
The titres of these two auto antibodies is shown in the following Table 11.4.2.
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TABLE 11.4.2 . .
DISTRIBUTION OF THE TITRES OF ANTI-THYROGLOBULIN/
ANTI-MICROSOMAL ANTIBODIES
10 20 40 80 160 320 640
THYROGLOBULIN ANTIBODY

3

4

3

l

l

1280 2560 5120
2

l

100 400 1600 6400 25,600 102,000 409,600
MICROSOMAL ANTIBODY

l

3

l

l

The data on some of the auto antibodies shows the well-known increase
with age which has been .demonstrated repeatedly.

It is however

important to emphasise that the presence of these auto antibodies does
not imply disease but their importance lies in the indication which
they give of the presence in the body of a population of immunologically
competent lymphocytes which are capable of mounting an aggressive
immune response.

Comparison with other populations
Reports from other population studies show a measure of agreement with
the Namaqualand data.

Studies from Wales (Jacobs, Entwistle,

Campbell et al 1969), New Zealand (Couchman, Wigley and Prior 1970),
Australia (Whittingham, Irwin, McKay et al 1969; Hooper, Whittingham,
Matthews et al 1972) have all shown a progressive rise in the
prevalence of auto-antibo dies with age and in one study half the
population at age 60 had one or more auto-antibo dies (Whittingham,
Irwin, McKay et al 1969).

The differences seen in the Namaqualand

population are, a low prevalence of thyroid auto-antibo dies with no
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tendency to increase with increasin g age.

Rheumatoid factor also

did not show a marked tendency to increase with increasin g age.
The differenc e between the Namaqualand population and other
reported studies may be in their genetic background.

All the

reported studies have been on subjects of Caucasian extractio n . .

Mechanism of auto-immunity
The reason for the increase of auto antibodie s with age have been
discussed (Whittingham, Irwin, McKay et al 1969).
have been suggested.

Several theories

Firstly it may be that as people age they

have a greater chance of meeting the hypotheti cal triggerin g factor.
Secondly it has been suggested that with age there is increasin g
structura l protein changes which can provoke the immune response
(non-self antigen).

This has been shown to occur in collagen

(Verzar 1957) and aortic elastin (Labella and Lindsay 1963; Ram 1967).
The third possibili ty is that the antibodie s represent subclinic al autoimmune disease, but there is not much evidence to favour this idea.
Rheumatoid factor has been shown to protect against certain viral
infection s, while a clearing mechanism for tissue antigens have been
claimed for some naturally occuring auto-anti bodies.

There is too,

some evidence that this hyper-immune reaction could have other
benefits, for instance in the surveilla nce against malignant cells.
Part of the evidence for this comes from the observati on that the
incidence of malignancy is lower in those with an allergic diathesis
(Fisherman 1960; MacKay 1966).
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4.1.1. Serum complement
The serum total haemolytic complement profile in this community is
shown in the following Table 11.4.3.

TABLE 11.4.3.
DISTRIBUTION OF TOTAL HAEMOLYTIC COMPLEMENT
IN MALES AND FEMALES (UNITS/ML.)
COMPLEMENT LEVEL
50 units/ml.

MALES

FEMALES

14

15

51-99

II

II

17

21

100-149

II

II

61

72

150-199

II

II

147

172

200-249

II

II

52

58

250+

II

II

8

15

The distribut ion of complement levels is not significa ntly different
in males and females.

All those sera with levels under 50 units/ml.

were tested for their C3 and C4 content.

Three had low C3 levels,

and three had low C4 levels which may reflect classic complement
pathway activatio n but there was no clinicall y obvious disease.

5.1. Serum Uric Acid
Clinical gout was not encountered in the population and there was no
radiologi cal evidence to suggest tophaceous gout.

The absence of

gout from this population is hardly surprisin g in view of the low
serum uric acid levels which were found.

Acute gout is generally

the consequence of hy peruricaemia and tre levels of the hyperu ricaemia
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have been shown to determine the incidence of acute gouty arthriti s
(Hall, Barry, Dawber et al 1967).

The distribu tion of the mean age

specific serum uric acids for males and females is shown in the
following Table 11.5.1. and Table 11.5.2.

TABLE 11.5.1.
MEA~, AGE SPECIFIC SERUM URIC ACID - MALES
AGE GROUP

NO: EXAMINED

MEAN

SEM

15 - 24

62

0.234 + 0.006

25 - 34

48

0.237 + 0.009

35 - 44

47

0.237

45 - 54

45

0.255 + 0.009

55 - 64

28

0.265 + 0.013

65 - 74

29

0.251 + 0.012

75+

28

0.264 + 0.016

+

0.008

TABLE 11.5.2.
MEAN AGE - SPECIFIC SERUM URIC ACID - FEMALES
AGE GROUP

NO: EXAMINED

MEAN

SEM

15 - 24

74

0.212 + 0.008

25 - 34

80

0.202 + 0.006

35 - 44

54

0.199 + 0.007

45 - 54

46

0.207 + 0.013

55 - 64

31

0.239 + 0.013

65 - 74

34

0.246 + 0.009

75+

17

0.245 + 0.018
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The concentra tions of serum uric acid show that in males there was
a slight rise reaching a peak at 55 - 64 years, whereas in women .
the concentra tions remain lower than in males up to the age of 55
when the serum uric acid rose to levels which were only slightly
less than the mean concentra te in the males.

The frequency

distribut ion of serum uric acid is demonstrated in the following
Figure 11.5.1.

40

Fig.11.5.1.

30

%

-

female

<>-<>
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20
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0.1
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0.3

0.4

FREQUENCY DISTRIBUTION OF SERUM URIC ACID

The curves show the well-known characte ristic Unimodal · curve with a
shift to the left for the females.

There was a poor correlati on
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between serum uric acid and haemoglobin levels for females up to
40 years ( r= 0.40 ') p=
p=)0.05) .

a.as)

and for those over 45 years

(R= 0.18

In the males the correlati on between no r mal haemo-

globin values and serum uric acid was

r= 0.36

(p=<O.l )0.05).

The correlati on between body mass and serum uric acid and lean
body mass and serum uric acid was

r= 0.32

(p=<'0.01 )0.001) respectiv ely for males and
r=O .49

(p= ns)

and r=o .66

r=0.18

(p= ns) and

(p=< 0.05 >0.02) resepctiv ely for females.

Others have

shown that there is a correlati on between obesity and serum uric
acid (Nichols and Scott 1972; Acheson and Chan 1969) but c o gent
arguments have been advanced which suggest that it is not
adiposity but muscle bulk which determines the level of uric acid
(Fessel and Barr 1977) and the data from this population study
supports the suggestion that it is the lean body mass which
correlate s wi th serum uric acid.

The lack of changes in mean serum uric acid with age in adult males
and the rise in females with age has been demonstrated before,
and the reasons for the sex differenc e with age have been discussed
(Mikkelsen, Dodge, Valkenberg et al 1965).

It has been shown that

stilboest rol will reduce serum uric acid by enhancing water clearances
in men, and that urate clearance s are higher in women than in men
(Nichols, Snaith, Yablonsky et al 1973).

It also seems that of the

several factors whi~h influence the serum uric acid, it is at least
partially dependant on Haemoglobin (Acheson and O'Brien 1966).
associati on is stronger for men than for women.
demonstrated in the Rietpoort study.

The

This was not

The dependance on haemoglobin

presumably reflects the rate at which red blood cells are destroyed.
These are two facts which do offer some reasons for the differences
of serum uric acid between males and females.

According to this

data, the rise in serum uric acid after the menopause is considered
to result from decreased oestrogen production and the cessation of
red blood cell loss with the menses.

The concentrations of mean serum uric acid in this study is lower
than that of other studies.

The differences in serum uric acid

which have been reported (P r ior, Rose and Davidson 1969; Burch,
O'Brien, Need et al 1966; Prior, Rose, Harvey et al 1966; Beighton,
Solomon, Soskolne and Sweet 1973) is partly a reflection of ethnic
differences but environment appears to play an important role as
well (Rose and Prior 1963).

Thus there are significant differences

in serum uric acid between rural and urban South African Blacks
(Beighton, Solomon, Soskolne and Sweet 1973; Beighton, Solomon, Soskolne,
Sweet and Robin 1974).

The shift from a rural to an urban way of life

is associated with a change in eating habits, social class, access to
medication such as aspirin.

The change also exposes the individual

to stress, but how this would operate is not clear.

In the Namaqua-

land population it is clear that most of the people were lean and
their socio-ecconomic circumstances would not have allowed a diet
rich in protein/lipid.

Most of the males took alcohol, but the

pattern of heavy weekend drinking, which is common, differs from
the regular alcohol intake which appears to be characteristic of
some patients with gout (Grahame and Scott 1970).

There is an

association between gout and hypertension, but not in non-gouty
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hyperuricaemia.

This is bourne out to some extent by this study

where serum uric acid levels tended to remain low in spite of a .
prevalence of hypertension of 13%.

6.0. Serologic al tests for syphilis
The sera of 40 females (11.4%) and 22 (7.48%) of the males gave
positive reactions in the VDRL reaction.
a positive VDRL reaction was 9.62%.

The overall prevalence of

Positive TPHA reactions were

present in 95% of the female and 90% of the male sera which had a
positive VDRL.

One subject had secondary lues, and another had

a palatal perforati on which was presumed to be a healed guamma.

CHAPTER 12

ILLNESS PROFILE
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ILLNESS PROFILE
Although rheumatic disease in this Namaqualand population forms
the basis of this thesis , it is relevan t to give it some perspective.

The study was not designed for a total illness profile

but some information was obtained from the questio nnaire and the
clinica l examination which gives an idea of the illness profile of
the popula tion.
The population receive s its medical care from general practit ioners
in the neighbouring towns, but many consul t the sister in charge
of the Mission hospit al.
She is very competent and well-tr ained
and she diagnoses and prescri bes for simple medical condit ions.
She is supported by a general practit ioner, who is the Distri ct
Surgeon.

He consul ts once a month and his expert ise provides

another tier of medical diagnosis and treatm ent.

Serious illness

is genera lly referre d to the neares t hospita l at Vredendal or to
the two teaching hospit als in Cape Town.
The service which the Mission hospita l provides is private and
those who cannot afford medication are subsid ised by the church.
Old age pensioners and those on disabi lity grants receive free
medical attenti on from the distric t surgeon.
The financ ial constrain ts on the church and the great distanc e which individ uals
have to travel make it difficu lt or impossible to provide adequate
1ong term ca re.

The hospita l registe r of Rietpo ort
To obtain an idea of the illness profile of this community it was
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decided to examine the hospital register for two periods, 1969 and
1978 and the medical diagnoses which were recorded by the Sister for
1969 and 1978 were analysed.

Neither an accurate diagnosis nor a ·

strict taxonomy can be expected from such a simple medical facility.
It was neverthel ess possible to examine disease categorie s according
to systems involved because this seemed to provide at least some idea
of the nature and the extent of disease in this community.
of illness recorded is shown in the following Table 12.1.
TABLE12.l.
MEDICAL DIAGNOSES IN 1969 and 1978
DIAGNOSES

1969
NO:

1978
%

NO:

%

Respiratory disease

518

26.9

773

26.2

Skin disease

469

24.3

802

17.4

45

2.3

70

2.4

E.N.T. disease

254

13. 2

299

10.2

Gastro-in testinal disease

176

9. 1

258

8.8

Obstetric s

125

6.5

234

7.8

Immunisations

89

4.6

60

2.0

Trauma

58 ,

3.0

77

2.6

Neurological disease

39

2.0

27

0.9

Musculo•skeletal

32

1.6

72

2.5

Venereal disease

30

1.6

38

1.3

Gen i tau ri nary disease

22

1. 1

51

1. 7

Anaemia

14

0.7

77

2.6

Undiagnosed

56

2.9

91

3. l

Cardiac/Blood pressure

1927

2929

The type
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The pattern of illness over the 9 year period showed some minor
changes.

The major bulk of medical problems seen at the hospital

was shared by skin and respirat ory disease.

In both of these

categor ies skin and respirat ory infectio ns were the most common.
Cardiovascular disease was not commonly recorded but this differs
from the data on hypertension found during this survey (see page 174).
This is not surprisi ng since hypertension is not symptomatic until
organ failure occurs.

The involvement of the musculo-skeletal

system likewise is not recorded frequen tly.

There is a well-known

disparit y between the prevalence of rheumatic complaints and the
frequency with which suffere rs seek medical attentio n.

Thus in

the town of Leigh, 50% of women who had symptomatic osteoar throsis,
and 60% of those with disc disorde rs did not seek medical attentio n
-(Kellgren, Lawrence and Aitken-Swan 1953).

The self-lim iting

and/or relaps i ng - remittin g nature of many of the rheumatic diseases
can be expected to contribu te in large measure to the dispari ties
mentioned.

What effect an all pervading gloomy outlook about

treatme nt has in determining visits to medical services is unknown
for this population (Wood 1977).

Medical problems found during the survey
The types of medical problems encountered during this survey are
shown in Table 12.2.
The diagnoses were again grouped into
broad systems rather than itemisin g small numbers of individual
disease s.
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TABLE 12.1.

ILLNESS FOUND IN MALES AND FEMALES IN NAMAQUALAND (734 INDIVIDUALS}
DISEASE

15+

25+

25+

45+

SKIN

20

l

12

l

RESPIRATORY

1

2

NEUROLOGICAL

l

PSYCHIATRIC

3
7

CARDIOVASCULAR

5

65+

TOTAL

17

51

l

l

5

4

1

5

11

l

l

l

l

7

12

18

20

35

96

l

3

4

NEOPLASMS
VENEREAL DISEASE

l

55+

1

2
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Cardiovascular disease was the most frequen tly recorded diagnos is.
Hypertension made up the over-whelming majority of diagnoses in
this category (13% of the population) followed by skin disease (6.9%)
and neurological disease (1.5%).

The skin diseases were varied and

ranged from eczema to sun damage, discoid lupus erythematosus, alopecia
and psorias is.
There were 3 subjects with a hemiplegia (0.4%), one
with a spastic parapar esis and one with Parkinsons disease .

The

four subjects with neoplasms were all previously diagnosed cancers
of the breast and stomach.

Hypertension in the Rietpoort population
The following Table 12.3. analyses the hypertension encountered in
this population:
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TABLE 12.3.

THE PREVALENCE OF HYPERTENSION IN MALES AND FEMALES IN NAMAQUALAND (Diastoli c over 100 mm Hg)

-

15+

25+

35+

45+

MALES

1.1 % 1.1%

FEMALES

3.7% 7.6% 12.9% 23.5%

55+

65+

8.2% 13.6% 15.2% 9.4%
24.4% 40.9%

It can be seen that the prevalence of hypertension increased progressively
in females from 3.7% in those aged 15 - 24 to 40.9% in those over 65 years.
The prevalence of hypertension in males was much less, and it peaked in
the 55 - 64 year group.

The degree of diastolic hypertension is shown in the following Table 12.4.

TABLE 12.4.

AGE SPECIFIC PREVALENCE OF DIASTOLIC HYPERTENSION IN MALES AND FEMALES
IN NAMAQUALAND
DIASTOLIC PRESSURE
100 - 109 mm Hg

SEX 15+
M
F

110 - 119 mm Hg

M
F

· 120+

mm Hg

25+

35+

45+

55+

65+

1.1% 6. l % 6.8% 9.0% 5.6%
0.9% 1.3% 4.8% 13.7% 21.9% 22.9%
2.3% 3.0% 3.7%
2.8% 6.4% 6.4% 3.9% 9.8% 11.5%

M

2.0% 6.8% 6.0% 3.7%

F

1.6% 5.8% 4.8% 6.5%
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The data shows that the progressive increase in the prevalence of
hypertension is a feature of milder di astolic hypertension and
that it is similar in males and females up to the age of 45 years.
Thereafter there is a steep rise in the prevalence in females.
For the more severe grades of diastolic hypertension females and
males were almost equally affected.

The prevalence of hypertension

in Whites, Coloureds and Blacks exists.

In rural Blacks the

prevalence is low (Seedat, Hackland and Mpontshane 1981) but it is
higher in urban Blacks (Seedat and Reddy 1974, Seftel, Johnson and
Muller 1980).

In Whites the prevalence is lower (Seedat, Seedat

and Veale 1980), while in Coloured South Africans the prevalence of
hypertension has not been studied in strict epidemiological terms.
There is some evidence that it is intermediate between White and
Black South Af ricans, but this is based on a hospital record and the
data is 25 years old (Schrire 1958).

CONCLUSION
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CONCLUSION

Epidemiology, the pathology of familie s, communities or large
groups, sets out:

(1)

To count the number of individ uals affecte d
by a disease

(2)

To relate the occurrence of a particu lar
disease or attribu te in simila r individ uals
under differe nt conditi ons

(3)

To provide a measure of disease freque ncy,
its personal and community effects and in
this way it is the 'affere nt' limb of
health care provision

The study of the population of Rietpoort has fulfill ed in part
the first function of epidemiology in so far as it has measured
the prevalence rate of the following rheumatic disease s:
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l.

2.

Osteoarthro sis - all grades of severity

420/1000

severe osteoarthro sis .

119/1000

Soft Tissue Rheumatism

86/1000

Shoulder tendinitis

69/1000

Lateral epicondylit is

16/1000

Carpal tunnel syndrome

3/1000

Bursitis (olecranon)

3/1000

De Quervains tenosynovit is

3/1000

Dupuytren's cont racture

10/1000

Fibromyalgic syndrome

3.

3/1000

Osteoporosis - all ages

30/1000

- subjects ove~ 65 years

4.

126/1000

Rheumatoid arthritis

4/1000

This study was not concerned directly with the second function of
epidemiology but it does provide a start to the study of rheumatic
disease in Coloured South Africans.

It will hopefully provide a

useful basis for comparison with other studies.
The third function of epidemiology has not been developed in this
study.

A study of the impact of disease at a personal and community

level will require a different approach.

In some sense the

Rietpoort study has tentatively started to point this way because it
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has provided an insight into the rheumatic problems of a
rurally living community, the effects of which can only be
guessed at present.

It may be that the community of Rietpoort

is insignificant in global South African terms, but is is a
microcosm and what has been studied there has relevance to the
wr.ole.

I believe that it tells us that there is a need to

provide better health care for isolated communities and that it
should encourage us to look at rheumatic disease and rheumatological services in South Africa as an important priority.

As

a teacher concerned with under and postgraduate rheumatology
education, the study has provided much to think about.

It has

changed the content and the philosophy of rheumatology teaching
which is perhaps where the provision of better rheumatology
services should start.

APPENDIX

NAME:

NO:

ADDRESS:

DATE OF BIRTH

HISTORY:
l.

How long have you lived in this area?

2.

Where else have you lived?
(give number of years if possible)

3.

Which school did you attend?

4.

Where have you worked previously?

5.

Have you had any serious illnesses?

6.

Occupation?

7.

What is the family income?

CHEST SURVEY:
8.

Have you ever suffered from asthma?

9.

Had a chronic cough?

10.

Coughed up mucous over a long time?

11.

Been short of breath?

12. Suffered from Tuberculosis?
13.

Been hospitalised for chest trouble?

DO YOU SMOKE?
14.

Have you heard that smoking is harmful?

15.

How long have you smoked?

16.

How much do you smoke?

17.

Why did you start smoking?
1.

Because you liked it?

2.

Because you wanted to be more adult?

3.

Because friends smoked?

4~

Don't know?·

18.

Oo yo.u use an open fire in your house?

19.

How many people live in the house?

20.

Have you had or do you have backache?
Duration longer than 3 months
Insidious/sudden onset
Is the back stiff in the mornings?
Does it improv~ with exercise

21.

Have your joints ever swelled up?
When?
How many swelled up?
How long did this last?
Are your joints stiff in the morning?

22.

Have you had/do you have pain in shoulders?

23.

Does your skin burn easily in the sun?

24.

Do your fingers change colour in cold weather

25.

Have you noticed your hair becoming thinned?

26.

Have you ever had pleurisy, chest pain?

27.

Do you or did you ever have fits/mental problems?

28.

Have you taken contracepti ve pills?

EXAMINATION:
Height standing

Height sitting

Skinfold thickness

B.P.

Weight
No

l. Facial erythema, pigmentation
2. Discoid L.E.
3. Thinning or

11

frontal fracturing" of hair

4. Oral/nasopharyngeal ulcers, (not aphthous)

5. Pleural/perica rdial rub
6. Arthritis - soft tissue swelling, warmth

- nodules
- which joints?

7. Psoriasis - skin, nails, scalp
8. Other skin lesions

9. Hypermobility

Right

Left

Yes

No

Little finger to 90°
Thumb to forearm
Elbow extension 10°
Knee extension 10°
Forward bending - palms on floor

10. Tennis elbow - pain on resisted flexion of wrist
(elbow extended)
11. Shoulder mobility Flexion O - 90°
Extension
Internal rotation
Abduction O - 180°
12. Spi na.l mobility

Fl ex ion
Extension
Lateral bending

13. Arthritis
Soft tissue swelling of a joint
Swelling in another joint
Symmetrical joint swelling
Is there swelling/limita tion ROM or subluxation
of 3 joints?
Is the re a hand / foot involved? ( Irreduci ble subluxation of MTPs)

xvi

MCP OSTEOARTHROSIS

MCP OSTEOARTHROSIS

GRADE 3 ON THE RIGHT/GRADE 2 ON THE LEFT

GRADE 3 (NOTE THE RELATIVE SPARING OF THE THUMB)

MCP OSTEOARTHROSIS (GRADE 4 RIGHT, GRADE 3 LEFT) THE
MIDDLE FINGER MCP IS THE WORST AFFECTED

MCP OSTEOARTHROSIS SEVERE DISEASE (GRADE 4)

xvii

A. TABLE 7A
NUMBER OF AFFECTED TIP JOINTS (GRADE 2 - 4) IN MALE
S

AGE

15+

25+

35+

45+

55+

65+

GRADE 2

GRADE

GRADE 4

3

1

2

3

4

1

2

3

4

l

2

3

4

R 1

0

1

1

0

l

O

0

0

0

0

0

L 1

0

1

l

0

l

O

0

0

0

0

0

R O

O

O

0

0

0

0

0

0

0

0

l

L O

O

O

2

0

0

0

0

0

0

0

l

R 4

4

4

6

0

0

2

l

0

0

0

0

L

2

5

7

0

0

0

0

0

0

0

0

6

,..

R 3

0

3

6

l

l

0

2

0

1

0

0

L

2

5

5

6

l

l

0

l

0

0

0

0

R 7

6

7

10

0

5

2

0

0

0

0

0

L

5

7

4

9

0

4

1

2

0

0

0

0

R 17

18

9

17

9

11

12

7

2

3

l

l

L 16

12

14

22

5

7

2

7

3

4

0

2
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A. TABLE 78
NUMBER OF AFFECTED TIP JOINTS (GRADE 2 - 4) IN FEMALES

AGE

15+

25+

35+

45+

55+

65+

GRADE 2

GRADE 3

GRADE 4

1

2

3

4

1

2

3

4

1

2

3

4

R 0

0

1

1

0

0

0

0

0

0

0

0

L

0

0

0

0

0

0

0

0

0

0

0

0

R 0

0

0

0

0

0

0

1

0

0

0

0

L

0

1

0

0

0

0

0

0

0

0

0

0

R 1

2

2

0

1

0

0

0

0

0

0

0

L

1

1

1

0

0

0

0

0

0

0

0

0

R 7

6

4

.9

1

1

0

2

0

0

1

0

L

5

5

5

7

0

1

0

0

0

0

0

0

R 10

10

6

10

1

2

3

5

0

0

1

0

L 4

7

6

7

1

2

0

3

0

0

1

0

R 10

15

10

14

5

4

3

6

1

1

1

2

L

11

7

12

5

2

0

8

0

1

2

0

9
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A. TABLE 7C
THE NUMBER OF AFFECTED PIP JOINTS (GRADE 2 - 4) IN MALES

AGE

GRADE 2

GRADE 3

1

2

3

1

0

0

0

0

0

0

L O

O

0

0

0

0

15+ R

4

5

1

2

3

GRADE 4

4

5

1

2

3

4

-5

0

0

o·

0

0

0

0

0

0

0

0

0

0

0

0

0

0

25+ R

O

O

0

0

0

0

0

0

0

0

0

0

0

0

0

L

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

35+ R

6

3

3

0

2

0

0

0

0

0

0

0

0

0

0

L

4

1

2

1

2

0

0

0

0

0

0

0

0

0

0

45+ R

6

4

1

l

2

l

0

l

0

0

0

0

0

0

0

L

9

3

O

0

1

0

0

0

0

0

0

0

0

0

0

55+ R

8

5

4

3

4

2

0

2

1

2

0

0

0

0

0

L 10

4

6

3

3

2

0

2

l

2

0

0

0

0

0

65+ R 15

12

17

8

15

16

4

3

2

2

0

0

0

2

0

L 16

11

14

8

17

12

3

3

3

3

l

O

O

O

0

.
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A. TABLE 70
THE NUMBER OF AFFECTED PIP JOINTS (GRADE 2 - 4) IN
FEMALES

AGE

GRADE 2

GRADE 3

GRAPE 4

l

2

3

4

5

l

2

3

4

5

1

2

3

4

5

15+(65) l

0

0

0

0

0

0

0

0

0

0

0

0

0

0 R

l

0

0

0

0

0

0

0

0

0

0

0

0

0

0 L

l

O

0

0

0

0

0

0

0

0

0

0

O

O

O R

0

0

0

0

0

l

0

0

0

0

0

0

O

O

O L

2

2

2

0

2

0

0

0

0

0

0

0

0

0

0 R

1

1

2

0

0

l

0

0

0

0

0

0

O

O

O L

45(43) 10

5

2

l

4

1

0

0

0

l

0

0

0

1

0 R

9

3

3

0

l

0

0

0

0

l

1

0

0

0

O L

7 10

7

1

2

3

2

l

O

O O

2 R

25(54)

35(52)

55(31) 28 13 11
27

lO

65(42) 14 10
16

11

9

6

14

6

l

3

2

0

l

O

O

O

l

6

4

9

12

1

2

3

3

1

0

0

0

0 R

11

3

11

10

1

2

3

l

0

0

1

0

0 L

L
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A. TABLE 7E

AGE SPECIFIC PREVALENCE OF OSTEOARTHROSIS OF PIP JOI
NTS
MALE

FEMA LE

ALL GRADES GRADE 3 - 4

ALL GRADES

GRADE 3 - 4

15+ (51)

l

0.98 % 0

0% (65)

0

%

0

%

25+ (45)

2

2.22 % l

1% (54)

2

1.85%

2

0.92 %

35+ (4·6)

10 10.86 % 0

0% (52)

5

4.80 %

0

45+ (29)

11

15 17.44%

2

2.32 %

55+ (24)

15 31.25 % 9 18.75 % ( 31 ) 23 37.09

5

8.06 %

65+ (61)

45 36.88 % 24 19.67 % (42)

29 34.52 % 16

19.04 %

Overall % = 84/512 = 16.4 %

Ove rall= 74/574

=

Over 35+

Over 35+ = 72/336

18.96%

2

3.44 % (43)

256

287

=

25.31 %

OVERALL= 158/1086 = 14.54%
OVER 35+ 153/656

=

23.32 %

12.89%
=

21.42%
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A. TABLE 7F
AGE SPECIFIC PREVALENCE OF GRADE 2 OA OF THE 1ST - 5TH MCP JOINT

MAkES
1ST

-R

2ND

-L

R

3RD

-L

-R

4TH
-L

-R

5TH

-L

-R

-L

15+

1.9 1.9

0.0 0.0

l. 9 l. 9

0.0 0.0

0.0 0.0

25+

2.2 2.2

0.0 0.0

2.2 2.2

0.0 0.0

0.0 0.0

35+

2. l

4.3

4.3 4.3

4.3 6.5

4.3 0.0

2. l

45+

6.8 6.8

3.4 3.4

6.8 3.4

6.8 3.4

0.0 0.0

55+

8.3 8.3

16.6 8.3

12.5 4. l

4. l

4. l

65+ 13.11 3.l

6.5 3.2

4.9 0.0

4.1

9.8 3.2

0.0

0.0

4.9 1.6
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A. TABLE 7G

AGE SPECIFIC PREVALENCE OF GRADE 3 OA. OF META
CARPOPHALANGEAL JOINTS
IN MALES - RIGHT HAND AND LEFT HAND
1ST

-R

-L

2ND

3RD

-R

-L

-R

4TH

-L

5TH

-R

-L

-R

-L

15+

0.0 0.0

1.9

1. 9

0.0 0.0

0.0

o~o

0.0 0.0

25+

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

35+

4.3 0.0

0.0 0.0

0.0 0.0

2.1

0.0

0.0 0.0

45+

6.8 0.0

6.8 3.4

6.6

3.4

0.0 0.0

0.0 0.0

· 55+ 20.8 16.6

4. 1 8.3

16. 6 8.3

0.0 0.0

0.0 0.0

8. l

18.0 0.0

3.2 l.6

0.0 0.0

65+ 19.6 19.6

9.8

AGE SPECIFIC PREVALENCE FOR GRADE 4 OA OF 1ST5TH MCP JOINTS
IN MALES
1ST

-R

2ND

-L

-R

3RD

-L

-R

4TH
L

-R

5TH
-L

-R

-L

15+

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

25+

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

35+

2. 1 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

45+

0.0 0.0

0.0 0.0

0.0 3.4

0.0 0.0

0.0 0.0

55+

4. 1 3.4

8.3 8.3

8.3 8.3

0.0 0.0

0.0 0.0

65+

4.9 3.2

9.8 3.2

9.8 0.0

1.6 0.0

0.0 0.0
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A. TABLE 7H
METACARPOPHALANGEAL OA (GRADE 2 - 4) IN FEMALES

AGE

GRADE 2

GRADE 3

GRADE 4

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

R 0

0

0

0

0

0

0

1

0

0

0

0

0

0

0

L 0

0

0.

0

0

0

0

1

0

0

0

1

0

0

0

R 1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

L 1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

R 2

3

3

1

1

0

0

0

0

0

0

0

0

0

0

L

1

2

3

0

1

0

0

0

0

0

0

0

0

0

0

45+ R

2

0

1

0

1

0

0

0

0

0

0

0

0

0

0

L

1

1

1

0

2

0

0

0

0

0

0

0

0 , 0

0

55+ R

2

0

3

1

1

4

l

l

O

0

1

0

0

0

0

L

2

0

0

1

1

2

0

0

0

0

0

0

0

0

0

65+ R

5

5

3

1

0

3

l

3

0

0

0

1

2

0

0

L

5

5

4

2

1

l

2

3

0

0

0

0

1

0

0

15+

25+

35+
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A. TABLE 7J
AGE SPECIFIC PREVALENCE OF OSTEOARTHROSIS OF THE MCP JOINTS

MALE

FEMALE

ALL GRADES GRADE 3 - 4

ALL GRADES GRADE 3 - 4

15+ ( 51)

2

1.96% 1

25+ (45)

l

1.11 % 0

35+ (46)

7

7.6%

4

45+ (29)

5

55+ (24)
65+ (61)

(64)

0

0

(54)

2

l .85% 0

4.34%

(52)

5

4.80% 0

8.62% 3

5. 17%

(43)

15

17.44 % 2

9.67%

12

25.00 % 10

20.83 %

(31)

10

16. 12% 6

5.35%

34

27.86 % 27

22. 13%

(42)

15

17.8% 9

10.71 %

256

Overall
35+

0.98%

287

= 61/512 = 11.91 %
= 58/320 = 18.12 %

Overall

= 47/574 = 8.18%

Over 35 = 45/336 =13 . 39%

OVERALL= 108/1086 = 9.94%
OVER 35+= 103/656 =15.70%
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A. TABLE 7K
CARPOMETACARPAL OSTEOARTHROSIS IN MALES/FEMALES
AGE

GRADE 2

GRADE 3

GRADE 4

15+ Rm

2

0

0

Lm

2

0

0

15+ Rf

0

0

0

Lf

0

0

1

25+ Rm

4

0

0

Lm

3

l

0

Rf

1

0

0

Lf

l

0

0

35+ Rm

3

0

0

Lm

3

0

0

Rf

5

0

0

Rf

5

0

0

45+ Rm

4

1

0

Lm

5

0

0

Rf

7

1

0

Lf

6

2

0

55+ Rm

5

0

0

Lm

5

1

0

Rf

6

0

1

Lf

10

0

1

65+ Rm

18

3

2

Lm

17

4

0

Rf

11

8

1

Lf

12

7

0
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A.10.4.2.

AGE SPECIFIC INTERMETARSAL ANGLES
IN MALES AND FEMALES (GREATER THAN NORMAL*)
FEMALES
AGE NO

-R

15+ 64 27
25+ 66

MALES

-L

NO

42.2 % 25 39.1 %

51

28 42.4% 23 34.8 %

-R

L

18 35.3% 20

39.2 %

44 15 34.1% 13

29.5 %

35+ 57 18 31.5% 15 26.3 %

52 14 26.9% 18 34.6 %

45+ 46 15 32.6% 10 21.7%

41

7 17 .1% 15

36.5 %

55+ 32 10 31.3% 12 37.5%

28

6 21.4%

3

10.7%

65+ 29 11

37.9% 10 34.5%

32

6 18.75% 7

21.9%

75+ 14

50.0 %

28

7 25.0 % 8

28.5%

- -7
308 116

3 21.4 %
98

276 73

84

* Mean inter meta rsal angle Females Rt foot 8.90+0.51
x 1.96 = 7.91 - 9.89 0
lft
8.90+0.65 X l.96 = 7.63 -10.17 0
Males Rt foot 8.25+0.35 x l.96 = 7.57 - 8.99°
II

lft

II

8.27+0.37

X

1.96

=

7.55 - 8.99 0

· xxvi ii

A.10.4.3.

ABNORMALLY LARGE FOREFOOT ANGLES IN MALES AND FEMALES
FEMALES
.AGE NO

-R

MALES
-L

NO

-R

L

17

33.3% 25

15+ 64

24 37.5% 19 29.6%

51

25+ 66

29 43.9% 20 30.3%

44 12 27.3% 14 31.8%

35+ 57

20 35. l % 11

52 11

45+ 46

22 47.8% 10 21. 7%

41

7 17.0% 16

55+ 32

11

34.4%

28

9 32.1 % 13 45.4%

65+ 29 10 34.5%

8 27.5%

32

6 18.8% 11

75+ 14

l

28

8 28.5% 10 35.7%

- -3
308 119

19. 2%

34.4% 11

21.4%

7. l %

80

21.2% 18 34. 6?~

276 70

Mean Forefoot angle Female R
II

Mean Forefoot angle Male

49.0%

39.0%

34.4%

107

=

25.0 0 +0.81

X

1.96

=

L

=

24.9 0 +l.9

X

1.96

:

R

=

26.2 +l.03 x 1.96

=

L

=

25.5 +0.30 x 1.96

=

Range 23.4° - 26.6°
II

21.2° - 28.6°

Range 24.2 0 - 28.2 0
II

24.92 - 26.10
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