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Longitudinal and Observational Studies Module

Hard questions must have hard answers.
— Plutarch, AD 46-120

Lengitudinal and observational studies (LOS) are both
gitractive and problematic. Compared with cross sectional
data, case—control data, and randomized controlled trials,
the appeal of LOS data derives from the richer set of ana-
Iytic questions that can be addressed regarding etiology,
pathogenesis, natural history, prognosis, and effects of inter-
vention, often within the setting of clinical practice.

Although Iongitudinal and observational studies are
potentially a valuable research source, it is regrettable that
so many can be criticized for lack of specific data and for
flaws in design and reporting characteristics. Many LOS
omit valuable demographic or clinical data so that the com-
parisons between studies (by time, place, or person) are dif-
ficult or impossible. More importantly, various selection
and measurement biases and the application of different
analytical procedures can influence the internal validity and
generalizability of the conclusions of a study.

This module has two objectives: the identification of a
core set of variables for LOS and the identification and
description of their design elements.

A selection of published LOS in rheumatoid arthritis
(RA) since the 1930s is reviewed in Tables 1-3.
Characteristics described include time and place, study
design, sampling method, source population, sample size,
response rate, disease ascertainment methods (including the
RA classification criteria), demographic data (percentage
male, age, and disease duration of the group), and clinical
features (seropositivity, erosiveness status, and nodularity
status of the group), as well as relevant bibliographic infor-
mation.

LOS have appeared in many guises. Most early reports
are based on convenient series of patients from a particular
clinical setting. More recently inception cohort studies'-!!
have been specifically designed to investigate the natural
history of RA and its prognosis, including studies on the

{ mortulity of RA. Other designs include LOS that have

begun as a randomized controlled clinical trial (RCTY*" or
other type of study (such as a case—control study'*2?), Some
studies were initially conducted to examine the relationship
of a particular etiological or pathogenetic measure in differ-
et subsets of patients. Sometimes no clear research objec-
tives are indicated, or the stated research objectives were not
the original research objectives for the assembly of patients
and data collection, although, often, this is not made clear in
the publication, and this may be important in drawing our
tnclusions regarding the generalizability of the results.

i

LOS have been influenced over the decades by: the dif-
ferent methods used to ascertain and classify RA (for
example, prior lo the 1958 American Rheumatism
Association criteria, ankylosing spondylitis was included in
RA studies™*); our understanding of the etiology and
pathogenesis of the disease; the laboratory and other diag-
nostic biotechnological methods available; and issves relat-
ing 1o the design of studies and the statisticat analysis of lon-
gitudinal data, as well as the various methods that have been
developed to measure functional status, structural status,
and other measures of outcome in this disease. The nature of
LOS over the decades has also been influenced by non-sci-
ence factors such as the personalities, interests, and exper-
tise (clinical, laboratory, or epidemiological based) of the
authors, as well as the varied agendas of regulatory authori-
ties, medical associations, and the health policies and the
administration of health services at a local and national
level.

The aim of setting and meeting standards in clinical
longitudinal and observational research is not new. It has
surfaced every so often in the rheumatological as well as the
general literature. Although Mainland is best remembered
for his work with the Co-operating Clinics Commitiee of the
American Rheumatism Association, in 1955 he discussed all
the critical issues regarding the use of clinical records in
observational studies of chronic disease®. Regarding some
design issues, Mainland states “the notion that a survey giv-
ing only ‘approximate’ results needs less care than a first-
class experiment is erroneous” and he quotes Bradford-Hill:
“1 would therefore myseif infinitely sooner have, say, a one
in four [random] sample of the population of a size thereby
which enabled me to pursue relentlessly, and complete the
records for, all or nearly all persons in it, than have to inter-
pret figures derived from a survey of the *whole’ population
from which finally a quarter was missing.”

I can only speculate why he and others™ have failed to
substantially influence such clinical research and why, to
this day, many LOS still fail to meet criteria for internal
validity and generalizability. Perhaps it was not due to lack
of knowledge regarding scientific methods but due to the
general perception that the value of medical information
was immediately recognizable and “hard,” and therefore
required little proof, whereas the value of information from
other research disciplines such as psychology and sociology
was considered conceptual and “soft” and therefore required
extensive proof. Another reason is the difficulty and cost
required to meet such high standards, as I can affirm from
my own experience. However, the push for evidence based
medicine and processes such as OMERACT appear to be
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Table I. Selected RA longitudinal and observational studies from North America.

Place, Study Design, Source RA Size of % male % Refs
Time Sampling population Criteria sample, age (yrs) RF +ve
Response  DD* (yrs) Erosive
rate Noduiar
(RR)(%) 3
New York, USA, Prospective, Hospital AS 374 ?male agg'tn  (30)
1920's, 1930's? mean follow-up  clinic excluded, ‘fage 50%
(Ragan) 11 yrs, used DD 1-2 yr Teros
no data as to clinical xray (28% <1 yr) ?nod
sampling
New York, 1930's, | Case series, Cinic in Diagnosis 500 Visit n=301 =301  (31)
1940's and 1950's | Retrospect, voluntary of RA by 1, 21% male  45%RF+
longitudinal =5 hospital two 403 at ? age ‘feros
yrs of data, ? since 1932  clinicians, visit 2 47% <2 yrs  11%nod
5 assessments later met (81%), DD at visit
of records or ACR 1858 301=>10 1
mail at 3-5 yr criteria for yrs FU
intervals, class or (60%)
Convenient definite
RA)
Boston, USA Prospective, Hospital Usual Of the 38% RF + (24)
1931-36 mean follow up  admissions clinical 250 (29% male if Peros (25)
9.5 years, criteria 20% FU exclude nod
consecutive, 262 RA, < 5yrs, patients with
excluded deaths 38 with AS 32% AS)
(included 5-10 yrs 7 age
with RA)  and 46% 720D
250 10-15
82% RR yrs, 56
died
Boston, USA Prospective, Hospital No data 538 44% male 7RF + (26)
1930's? mean follow up  admissions but would ?age ?eros
9.5 years, for RA or have 137 70D nod
7Fconsecutive some other included deaths
condition but  patients analysed
patient also with AS
had RA
Memphis, TN, Prospective University FU=>1yr 50 22% 40% (32) (33)
1960s cohort 3-5 yrs,  clinic & Dx Rheum % ~30 yrs RF+
young aduits, referred ARA < BmMth a1 wisit 1 22%
convenient private criteria eros
sample (patient practice 1968: 6% nod
included if FU > 76%
1 yr} def/class
ARAMIS Database | Prospective Hospital ARA 1958 2006 22.4% ?RF+ (34) (35)1
Phoenix, Wichita, cohort, clinic & % M:60.5 yrs ?eros (36) (37)
Saskatoon, Santa | Consecutive referred F:56.4 yrs 7nod (38) (39
Clara & Stanford patients with private M:16.0 yrs
USA. 1978+ minimum 1yr practice, F: 15.7 yrs
FU some primary
referred
community
Nashville, TN, Cross- Hospital ARA 1958 3852 37% 87% RF+ (40) (41)
USA,; sectional, clinic & 795% 56 yrs ?eros {42)
1982-1986 conseculive referred 11 yrs 7nod (43)°
private
praclice
Nashville, TN, Prosp cohort University ARA 1958 75 29% 7RF + (44)
USA, 9 yrs, clinic & 73% 54.7 yrs 7eros
1973 convenient private 11.2 yrs ?nod
practice
:
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Table 1 (cont)

tefs Hace, Study Design, Source " RA Size of % male % Refs
Time Sampling population Criteria sample, age (yrs) RF +ve
Response DD (yrs) Erosive
rate (%) Nodular
Multiple USA Prospective Hospital ARA 1958 410* 30% 7RF + (45) (48)
{ centres, cohort clinic & % 50 yrs Teros
0 1978-1986 5 yrs, (some private 70D ?nod
{Boston-centre) analysis practice,
Cross- clinical trial
sectional), subjects
convenient
H) Multiple USA Prospective Hospital ARA 1958 1920 22% RF +  (47)
centres, 1980's cohort 1 yr, clinic & 83% 57 yrs Teros
(Boston-centre) convenient private 13 yrs ?nod
practice
Wichita, KN, Prospective Referred ARA 1958 1274 29.5% 82% RF+ (48) (49)5
USA, 1976+ cohort, private 89.7% 54.8 yrs ‘7eros (50) (51)
J minimum 2 practice 7.4 yrs Thod
visits,
consecutive,
some
;g; ) exclusions
Hanaover, NH, Cross- Hospital ARA 1958 166 32.5% 62 (52) (53)
USA sectional, clinic 79% 57.8 yrs ?eros
1980's consecutive; 11 yrs 7nod
some
exclusions
‘ Edmonton, Sampling Hospital ACR 1987 128 30% 60% RF+ (54) (55)
Alberta, Canada, frame: cross- clinic & 69.6% ?age 901& ares
1985-1992 sectional referred 6.5 yrs 34% nod
26} analysis of 2 private
retrospective practice
cohort onset in
1985
*DD: discase duration; eros: erosive; nod: nodular; 7: the data was not provided or not reporited for the entire group, i.e., the result was stratified by some
other measure (e.g., disease duration category, HLA-DR, SAARD usuge, education calegory; no summary result was provided for the group as a whole, or,
(32) (33} the variable was changed from a continuous to 2 categorical variable.
‘The ARAMIS database has ongoing recruitment of patients with RA. 1t has been the source of numerous publications, The Leigh, ef af 1991 publication is
the source for the data in this table.
4 “Subsct of patients (n = 200} from the hospital clinic.
Hhe results are from Callshan 1988,
‘410 patients were seen ot baseline; 5 years luter 209 were followed up (RR $5% with known outcome).
*Ongoing recruitment of patients. Wolfe 1991 publication of all patients (first visit) shown,
(34) (35)"
(36) (37
(38) (39)
¢ changing some of these perceptions, and it is timely that we liminary core sets of variables for LOS developed from the
have the opportunity to tackle longitudinal and observation- results of a small pre-conference mail survey. Finally, Alan
d studies within OMERACT. Silman will consider the design, analysis, and reporting ele-
Fred Wolfe will consider the critical issues in longitudi- ments of LOS and suggest the core items required for the
(42) (41 | nal and observational studies. Importantly, he will show design and reporting of LOS.
523; 3 how LOS research objectives, design, and analysis and
tudy variables specifically differ from RCT, illustrating MARISSA N.D. LASSERE, MBSHons.FRACP. PhD.
e %hy different core sets are required for RCT and LOS. Ted SDegmmenIl-l of Rhclumumlﬂgy,
( B i i . g t George Hospital,
nCl:l.‘f will discuss the t?oncept of .damage in rheumatoid Kogarah, 2217, NSW, Australia,
arthritis LOS and appraise the various damage measures
Milable. Desiree van der Heijde will summarize the pre- Address reprini requests to Dr. Lassere,
e e

logy 1999; 263

Lasser. Longitudinal and abservarional studies

461




Table 2. Selected RA series from Europe.

Place, Study Design, Source RA Size of % male % Refs
Time Sampling population Criteria sample  age (yrs) RF +ve
: DD (yrs) Erosive
RR (%) Nodular
Leyden, Mixed prospective Hospital clinic, ARA 130 27% First visit (56)
Netherfands cohort, 6-8 years 2 visits 1958 RF- G1YTS maie 50%
1958-62 & case control ve 55 YIS temaa  62% xray abn
design RF- vs (from 11 yrSmaie 1%
RF+ RA. 153) 14 YTS temale
consecutive?, 85%
first visit & 130
RF +
Heinola, Prospective Referred ARA 235 16-34% 71-82% RF+  (57)™
Finland., cohort community 1958 & 107 45 (11) 91% eros (58)*"
1970-1973 0, 3,7, 8 yrs; <6mths {at 3 years)  (59)"" (60)
1973-1975 convenient ?nod (61) (62)
{63}
Lund, Prospective Primary care ARA 113 33.6% 70% RF+ (64) (65)
Sweden, cohort referred 1958 97% 53 (13) yrs 91% eros (66) (67)
1980's 28&5 yrs, community 11.2 mths ?nod {68) (69)"
convenient
Jyvaskyla, Prospective Hospital clinic ARA 142 24.6% 63% RF+ (70) (71)
1983; cohort 6 yrs, 1958 98% 45.6 yrs 94% eros
Helsinki, conseculive 7.9 mths 12% nod cymerny  (72)
1986;
Finland
Nimegin, Prospective Hospital clinic, ARA 149 37% 81% RF+ (4) (5)
Netherlands cohorl 3 yrs, (early disease) 1958/ 7100 53 yrs ? eros (6;73) (74)
1885+ consecutive ACR % 0.5 yrs ? nod (75) (76)
1987
Kuusamo, Cross-sectional, Community 103 36.9% 88% RF+ (77) (78)
Finland' Drug registry 88% 59 96% eros (79"
1989 (11.7)yrs ?nod
16 (9.5) yrs
Enschede, Cross-sectional, Rheumatology ACR 282 30% 51% RF+onse  (80)
Netherlands Patient regisiry clinic 1987 71% 61 (15.5) yr  37% €r0S onset
1990 66% 8.8 (4.4) yr 4% nod onsat
U477
Leiden, Prospective Hospital clinic ARA 209 34% ~72% RF+ a81)
Netherlands cohort 25 yrs, 1958 54 yrs ?eros
1954-81 convenient 8 yrs ?nod
Leiden, Prospective Hospital clinic, ARA 132 0% 84% RF+ (18) (19)
Netheriands cchort 6 yrs, follow-up of 1958 956 ? age 87% eros (20) (21)
1982-1986 convenient case-control % ? DD 9% nod ety (22)
study
Lorraine Cross-sectional, Primary & ACR 116 29% 62 %RF+ (82)
district, longitudinal data to referred 1987 70% 54 yrs Peros
France, follow, sampling community, 1.9 (1.1) 14% nod
1990 frame of patients hospital yrs
who met inpatients,
EURIDISS criteria  exclusion
criteria
Ancona, Cross-sectional, University 228 20% 72% RF+ (83)
ltaly, convenient clinic % 59 (10.5) yr ?eros
1990's 6.4 (4.9) yr nod
Milan, Haly, Cross-sectional, Rheumatology 315 29% 46% RF+cumeny (84}
1982-83 consecutive clinic 476 yrs 60% eros
12 mths nod
R
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J Table 2 (cont)
Place, Study Design, Source RA Size of % male % Refs
Time Sampling population Criteria sample  age (yrs} RF +ve
; DD (yrs) Erosive
_— RR (%) Nodular
Utrech, Prospective cohort Hospital clinic ACR 128 34% 66 RF+ {12) (13}
{ Netherlands 6 yrs, in clinical trial 1987 7100% 57 (15} yrs ?eros {14y
1990 consecutive <1yr ?nod
Groningen, Cross- Referred hospital 221, 36% B81% RF+ (85) (86)
Netherlands sectional, outpatients 283, 54 yrs ?eros (87)
1987-1892 longitudinal 292, 21% <12 15% nod
data to follow, 80% mths DD
sampling frame
of patients who
met EURIDISS
(60) criteria
62) Oslo, Cross-sectional  Primary and ACR 238 26.2% 73% RF+ {85) (88)
Norway, and longitudinal referred 1987 82% 52(13.6) ?7eros {89) (90}
(65) 1980's data, registry community, 1892, yr 14% nod (91) (92)
87) g of patients who  hospital 75% 23(1.2)
'68)™ met EURIDISS inpatients 1994 yr
criteria
71
) \ Oslo, Norway, | Cross-sectional Referred ACR 1333 20% 48% RF+ (93) (94)
1991+, and longitudinal community, 1987 ~B6% 61 yrs 7eros
(retrospective hospital complets 13.2 yrs ‘?nod
and prospective), inpatients,
) registry of all included
) (74} patients seen patients aged
76) 'I since 1980 20-79 yrs
'.78) *DD: disense duration; eros: erosive; nod: nodular; ?; the data was not provided or not reported for the entire group, i.e., the result was stratified by some
other measure (e.g., disease duration category, HLA-DR, SAARD usage, education category; no summary result was provided for the group as 4 whole, or,
the varable was changed from a continuous to a categorical variable.
4,- **Published report that was used for the table summary.
(19) Table 3. Selected RA series from the Uniled Kingdom and Republic of Ireland.
(21) Piace, Study Design, Source RA Size of % male % Refs
Time Sampling population Criteria sample, age (yrs) RF +ve
RR (%) DD (yrs) Erosive
y Nodular
Droitwich, Prospective cohort Hospital 1958 ARA 112 28.6% 66% RF+  (95;96)
¢ 1964-1966 10 yrs, in-patients class/def 80% RR at 60%>50 yrs ‘7eros
consecutive 10 yrs 64%=< Syrs ‘?nod
(15% dead {at timeg)
at 10yrs
35% dead
at 20 yrs)
Edinburgh Retrospective case Hospital ~ 3 of the 388 30.5% RF + @n
and series, convenient admissions 7 1958 59% 35-54 yr Peros
'J Aberdeen, ARA 21% <12 2nod
UK, criteria, mths
1935-40 did not
exclude
AS
- | .
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Table 3 (cont)
Place, Study Design, Source RA Size of % male % Refs
Time Sampling population Criteria sample, age (yrs) RF +ve
RR (%) DD (yrs) Erosive
Nodular
London??, | Prospective?, mean  Hospital 7 250 7male PRF + o8y —
UK, 6 yr follow-up, 4 clinic? No data 7age 7eros
1940's? visits 70D ?nod
Edinburgh, Prospective 2 yrs {1- Hospital in- ? 307 27% 67% RF+  (99) (100
UK, 4 yrs), 4 yrs, 6 yrs, patients at visit 1 50 yrs Teros (101)
1948-1951 9 yrs, 92% 13.5% nod (102
consecutive, first 80% 7 yrs (31% at visit 4
visit (some 65% <12 mths)
inception)
Bath, Prospective cohort Hospital clinic ARA 100 36% 88% RF+ (7:8)
1957-1963 3, 11, 15, 18, 20 and 1958 65% 506 yrs Peros (9,10
25 yrs, (at 15 3.7 mths ?nod (103;104)
consecutive yrs)
Middlesex19 | Prospective cohort Hospital clinic ARA 102 43% 68% RF+ (1) (2) (3
66-1971 4.5 and 15 yrs, 1958 79.7% 50.5 yrs 71% erossyy  (105)
consecutive <1 yr 81% erosisy
20% nod
London Prospective cohort, Hospital clinic ARA 72 33% 100% RF+ (106)
1970's 2 yrs, 1958 95% 51 yrs Teros
11 months ?nod
London, Cross-sectional, Hospital clinic ARA 2088 29% 71% RF+  (107T)
1970-80 consecutive 1958 ?age 68% eros
{patient register) ?DD 24% nod
Middlesex Prospective cohort  Hospital clinic ARA 151 35% ~50 % RF+ (108109
1970's (7) 315 yrs, 1958 % 49.4 yrs ~65% eros (110}
consecutive <12 mths ‘nod
London, Mixed prospective /  Hospital clinic ARA 108 ? 7RF + (23)
England, case control, and inpatients 1958 ? 7eros
1976-79 8 yrs ? ‘?nod
London Cross-sectional, Hospital clinic ARA 85 26% M F (111)
1980's Consecutive 1958 ?100% M:59(11) yrs 10 14 RF+
F:56(13) yrs 73 71 eros
M:10(7) yrs 50 19 nod
F: 6(9) yrs
Glasgow, Prospective cohort  Hospital clinic, ARA 123 20% male 89% RF+  (15)
1978-9 10 yrs, convenient, clinical trial 1958 75% 49 yrs ?eros
exclusion criteria 5 yrs ?nod
Oxford Cross-sectional, Hospital clinic ARA 102 23% ?RF + (112)
1980's consecutive and in-patients 1958 798% 56 {(12) yrs 7eros {113}
12.9 (8.9) Tnod
yrs
Newcastle, Prospective cohort:: Referred ARA 201 18% 7RF + (114)
1984 5 yrs. Consecutive Hospital clinic 1958 T1% 55.4 yrs ?eros
12.7 yrs ?nod
Stoke-on- Prosp cohort: Hospital clinic ARA 127 32% 64 (118
Trent, 59 yrs in clinical trial 1958 7%RR 51 yrs ?
1980's Consecutive 5 yrs 29
UK, Cross-sectional, Primary & ACR 201 ~21% 87% RF+ (116117
1989 Convenient (from a  referred 1887 ~53 yrs 81% eros
twin study of RA) community 7DD nod
R
464 The Journal of Rhenmatlogy 1999 2 i

|

A
E

-

—_

“r
ml
ab




Refs

) I

(
(99) (100)
(101)
(102)

(7.8
(8:10)
(103;104)

(1 (@) (3
(105)
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Table 3 (cont)

Place, Study Design, Source RA Size of % male % Refs
Time Sampling population Criteria sample, age (yrs) RF +ve
RR (%) DD (yrs) Erosive
FYIST T Y
UK Prospective cohort,  Nine hospital ACR 421 81% 81% RF+  (118)
1988- consecutive clinics 1987 7%RR 72% eros
21% nod
Norwich Prospective cohort Primary & ACR 175 29% 7RF+ (11)
1990-1993 1 yr, consecutive referred 1987 73% 59 yrs 36 1yn
community < 6 mths ‘?nod
Dublin Prospective cohort  Hospital clinic ARA 40 % 93% RF+ (119)
1984-1987 6 yrs, *exclusions: 1858 70% 46.4(13.3) 7eros
consecutive Steroids or yrs 7nod
SAARDS 2.4 (2.9) yrs

*[1D: disease duration; eros: erosive; nod: nodular; ?: the data was not provided or not reported for the entire group, i.e., the result was stratified by some other
measure (e.g., disease duration category, HLA-DR, SAARD usage, education category; no summary result was provided for the group as a whole, or, the vari-
atle was changed from a continuous to o categorical variable.
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