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Descriptive studies: what they can and cannot do
David A Grimes, Kenneth F Schulz

Descriptive studies often represent the first scientific toe in the water in new areas of Inquiry. A fundamental element
of descriptive reporting is a clear, specific, and measurable definition of the disease or condition in question. Uke
newspapers, good descriptive reporting answers the five basic W questions: who, what, why, when, where ••• and a
sixth: so what? Case reports, case-series reports, cross-sectional studies, and surveillance studies deal with
individuals, whereas ecological correlational studies examine populations. The case report Is the least-publishable unit
in medical literature. Case-series reports aggregate individual cases in one publtcation. Clustering of unusual cases in
a short period often heralds a new epidemic, as happened with AIDS. Cross-sectional (prevalence) studies describe
the health of populations. Surveillance can be thought of as watchfulness over a community; feedback to those who
need to know is an integral component of surveillance. Ecological correlational studies look for associations between
exposures and outcomes in populations-eg, per capita Cigarette sales and ·rates of coronary artery disease-rather
than in individuals. Three important uses of descriptive studies include trend analysis, healtfl.care planning, and
hypothesIs generation. A frequent error In reports of descriptive studies is overstepping the data: studies without a
comparison group allow no inferences to be drawn about associations, causal or otherwise. Hypotheses about
causation from descriptive studies are often tested in rigorous analytical studies.

Descriptive studies have several important roles in
medical research. They are often the first foray into a new
disease or area of inquiry-the first scientific "toe in the
water". I They document the health of populations and
often prompt more rigorous studies. Since descriptive
studies are often reported/ clinicians need to know their
uses, strengths, and weaknesses.
A descriptive study is "concerned with and designed
only to describe the existing distribution of variables,
without regard to causal or other hypotheses."3 The key
qualifier about causal hypotheses is sometimes forgonen
by investigators, resulting in erroneous conclusions. Here,
we provide an overview of the advantages and
disadvantages of descriptive studies, provide examples of
several types of descriptive study, examine their clinical
uses, and show how they can be misinterpreted.

The descriptive triad-or pentad?
Five "W" questions

Traditional descriptive epidemiology has focused on three
key features: person, place, and time, ~ or agent, host, and
environment. 5 An alternative approach is that of
newspaper coverage. Good descriptive research, like good
newspaper reporting, should answer five basic "\V"
questions-who, what, why, when, and where-and an
implicit sixth question, so what?
Who has the disease in question? Age and sex are
universally described, but other characteristics might be
important too, including race, occupation, or recreational
activities. The risk of venous thromboembolism, for
example, increases exponentially with age. 6 Only 1% of
breast cancers arise in men, but Klinefelter's syndrome or
a family history of breast cancer increase their risk."";' Race
affects the risk of leiomyom as of the uterus. 9 Commercial
fishing remains a risky business,tC> and having fun with an
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all-terrain vehicle ll or snowmobile,l~ especially when
drunk; can be lethal.
What is the condition or disease being studied?
Development of a clear, specific, and measurable case
definition is an essential step in descripth'e epidemiolog~t.
\'(!ithout such a description, the reader cannot interpret
the report. Some conditions, such as fractures, can be
overt. Other diagnoses might be challenging: mUltiple
sclerosis, systemic lupus erythematosus, and pelvic
inflammatory disease (salpingitis), for example. By use of
the consensus or Delphi panel B approach rather than
evidence, some organisations have promulgated case
definitions that have subsequently been sho\\n to be
invaJid. H For instance, evidence indicates that vaginal
discharge and a raised erythrocyte sedimentation rate
predict salpingitis, I S yet these predictors are not included
in widely-used diagnostic criteria. It
Generally, stringent criteria for case definitions are
desirable. Adminedly, if only the more se\'ere cases of
disease are targeted, milder or earlier cases will be missed.
Although this approach ine\itably leads to some loss of
infonnation, the trade-off is bener specificity; severe cases
of a disease are less likely to be confused with other
conditions than are mild cases. An example would be the
stringent case definition used for toxic shock syndrome,
\vhich requires involvement of multiple organ systems. I ';
l\10re recently, expanding the case definition of AIDS has
yielded a sudden surge in "new" cases. 1:
\'<'hy did the condition or disease arise? Descripth'e
studies often provide clues about cause that can be
pursued with more sophisticated research designs (panel).
When is the condition common or rare? Time prO\ides
important clues about health events. The prototype might
be the outbreak of gastroenteritis soon after ingestion of
staphylococcal toxin. Some temporal relations can be
long-eg, vaginal adenosis and clear cell carcinoma of the
vagina appeared years after intrauterine e"-lJosure to
diethylstilboestrol. IS Furthennore, cen;cal and other
epithelial cancers develop decades after infection with
human papillomavirus, and births and deaths from
pneumonia and influenza have regular seasonal patterns,
as might spenn counts.l9
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Cross-sectional (prevalence) studies

Examples of early leads from descriptive studies
Clinical observation
Hepatocellular adenoma in young
women
Blindness in newborn infants

Kaposi's sarcoma in young men
Angiosarcoma of the liver in
employees
Cataracts, heart defects,
and deafness in newborns

Underlying association
Exposure to high-dose
oral contraceptives
High ambient oxygen
concentrations in
incubators
Infection with HIV-l
Industrial exposure to
vinyl chloride
Maternal infection with
rubella during pregnancy

Where does or does not the disease or condition arise?
Geography has had a huge effect on health. Living close to
rodents and insects (and thus their parasites) has shaped
both medical and political history.20 Living where drinking
water has high fluoride protects against dental caries,21
whereas residing downwind from a lead smelter is less
salutary.22 Latitude plays a part in both multiple sclerosis 23
and vitamin D deficiency; 24 sunlight might decrease25 or
increase 26 cancer risk.
So What? The implicit "W" relates to the public
health effect. In view of the proliferation of descriptive
reports/ what is their import? Is the condition a current
and timely one? Is it serious? Are large numbers involved?
Are its societal implications broad? Has it been studied
beforer Although many descriptive reports herald
new illnesses or monitor health, the net effect of
others might be only thicker curricula vitae at the expense
of thinner forests.

Prevalence studies describe the health of populations. For
example, in the USA, periodic surveys of the health status
of the population are done by the federal government-eg,
the Health Interview Survey and the Health and Nutrition
Examination Survey. Analogous to the decennial census,
these studies provide a snapshot of the population at a
particular time.
Prevalence studies can be done in smaller populations
as well. For example, the results of a survey done in a
Puerto Rican pharmaceutical factory indicated an
exceptionally high prevalence of gynaecomastia among
employees (figure). This finding led to the hypothesis that
exposure to ambient oestrogen dust in the plant might be
the cause; serum concentrations of oestrogen lent support
to the hypothesis. After improvements in dust control in
the factory, the epidemic disappeared. 34 Similar
prevalence studies have linked gynaecomastia with feeding
ofrefugees 35 and tainted food. 36
Although generally distinguished from cohort and casecontrol studies, the cross-sectional study can be thought
of as the case-control analogue of a population cohort
study.37 Since both exposure and outcome are ascertained
at the same time (the defining feature of a cross-sectional
study), costs are small and loss to follow-up is not a
problem. However, because exposure and outcome are
identified at one time point, the temporal sequence is
often impossible to work out. An exception would be
long-standing exposures, such as sex or blood type, which
unquestionably preceded the outcome. For exposures that
vary, information of aetiological relevance from the past
might be more useful than current information.); ,
Surveillance

Types of descriptive studies
Descriptive studies consist of two major groups: those
that deal with individuals and those that relate to
populations. Studies that involve individuals are the case
report, the case-series report, cross-sectional studies, and
surveillance, whereas ecological correlational studies
examine populations. 4
Case report

The case report is the least publishable unit in the medical
literature. Often, an observant clinician reports an
unusual disease or association, which prompts further
investigations with more rigorous study designs (panel).
For example, a clinician, among others, reported benign
hepatocellular adenomas, a rare tumour, in women who
had taken oral conrraceptives. 2s A large case-control study
pursued this lead and confinned a strong association
between long-term use of high-dose pills and this rare, but
sometimes deadly, tumour. 29 Not all case reports deal with
serious health threats, however; some simply enliven the
generally drab medicalliterature. 30-32

Case-series report
A case-series aggregates individual cases in one report.
Sometimes, the appearance of several similar cases in a
short period heralds an epidemic. For example, a cluster
of homosexual men in Los Angeles with a similar clinical
syndrome alerted the medical community to the AIDS
epidemic in North America. 33 Whereas a report of a single
unusual case might not trigger further investigation, a
case-series of several unusual cases (in excess of what
might be expected) adds to the concern. A convenient
feature of case-series reports is that they can constitute the
case group for a case-control study, which can then
explore hunches about causes of disease.
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Surveillance is another important type of descriptive
study. Surveillance can be thought of as watchfulness over
a community. A more formal definition is "the ongoing
systematic collection, analysis, and interpretation of
health data essential to the planning, implementation, and
evaluation of public health practice, closely integrated
with the timely dissemination of these data to those who
need to know. ms The key feature here is feedback, as in a
servomechanism. Prevention and control of the problem
are fundamental parts of the feedback loop.
Surveillance can be either active or passive. Passive
surveillance relies on data generally gathered through
traditional channels, such as death certificates. By
contrast, active surveillance searches for cases. The
reporting of abortion-related deaths provides an example.
Since 1972, the US Centers for Disease Control and
Prevention has been doing active surveillance of these
deaths in the USA, using multiple overlapping sourcesie, state maternal mortality study committees, professional
organisations, newspapers, and colleagues in the specialty.
By comparison with official statistics, active surveillance
identifies about twice as many deaths.3~ Similarly,
underreporting of maternal deaths remains an
international problem. 4 0--43
Epidemiological surveillance has made important
contributions to health, but none more Impressive
than smallpox eradication. Surveillance and containment
were responsible for the elimination of smallpox
from the world, an extraordinary public-health
achievement. 44 Whereas mass immunisation of the world's
population had failed, the approach of identification
of cases through surveillance and then immunisation
of susceptible persons in the surrounding communities
stopped transmission. Without a non-human vector,
the virus died out.
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Clues about cause
A third use of descriptive studies
is to develop hypotheses
abou t caus e (panel). Obs erva nt
clinicians note d an
association betw een high conc entr
atio ns of m•.-ygen in
incu bato rs and blin dnes s in babi
es; this finding led to
analytical studies, then a rand omi
sed cont rolle d trial,
confirming the association. 61 Une
xpec tedl y high rates of
canc er amo ng wom en who had
pain ted radi um dials in
watches aler ted investigators to
the dan ger of this
occupational exposure. 6!

Adv ant age s and disa dva nta ges

Gynaecomastla, a condition asso
ciated with occupational
exposure to oestrogen dust, feed
ing of refugees, and Ingestion
of taint ed food

Ecological correlational studies

Cor rela tion al stud ies look for
asso ciati ons betw een
expo sure s and outc ome s in
pop ulat ions rath er
than in individuals. 4 Bec ause
muc h data mig ht
alre ady hav e been cone cted ,
corr elati onal stud ies
can be a con ven ient initial sear
ch for hyp othe ses.
The mea sure of asso ciat ion betw
een expo sure and
outc ome is the corr elat ion
coefficient r, whi ch
indi cate s how line ar is the rela
tion betw een expo sure
and outc ome . For exam ple, deat
h rate s from coro nary
arte ry disease corr elat e with
per capi ta sales of
cigarettes. 45 By con tras t, access
to safe legal abo rtio n
is inversely· corr elat ed with
mat erna l mortality.46-49
The rang e of pote ntia l asso ciati
ons to be expl ored is
near ly limitless. so
Cor rela tion al stud ies have imp orta
nt limi tatio ns-i e,
the inab ility to link expo sure to
outc ome in individuals
and to cont rol for con foun ding
(a mix ing or blur ring
of effects). An exam ple of the latte
r is the obse rvat ion
that deat h rate s from coro nary
arte ry disease also
corr elat e with the num ber of
colo ur television sets
per capi ta. 4 Eve n telev ision 's hars
hest criti cs are unlikely
to argu e that it clogs coro nary
vessels, an exam ple
of "ecological faIIacy".37 Alth
oug h a link betw een
television violence and violence
in scho ols seem s mor e
plau sible , whe ther this asso ciat
ion is inde ed caus al
is difficult to esta blish . 51

Use s of des crip tive stu die s

Trend analysis

Descriptive studies have several usef
ul roles. Being able to
mon itor the heal th of popUlations
is imp orta nt to heal thcare administrators. Tre nd analysis
is often prov ided by
ongo ing surveillance. Exa mpl es
incl ude the emerging
epidemic of syphilis in the Rus sian
Fed erat ion, n.s) and the
inte rnat iona l epid emi c of mul tiple
birth s, prem atur ity,
and low birthweight caus ed by
assisted repr odu ctiv e
technologies. 54-58 Bot h epidemics
raise trou blin g societal
issues.
Plan ning

A seco nd use is heal th-c are plan
ning . For exam ple, the
intr odu ctio n of lapa rosc opy , coup
led with bad pres s
abo ut oral cont race ptiv es and
intra uter ine devices,
tripl ed US rate s of tuba l steri
lisation in the 1970 s. 59
Hos pita ls and amb ulat ory surg ery
cent res had a surg e
in dem and for oper atio ns, yet
less need for hosp ital
beds . Similarly, the intr odu ctio
n of highly active
anti retro vira l ther apy for pati ents
with AID S decr ease d
bed occupancy.60

Descriptive stud ies have both stren
gths and weaknesses.
Ofte n, the data are already available
and thus ine~"'Pensive
and efficient to use. Furt hen nore
, few ethical difficulties
exist. However, descripti\;e stud
ies have imPOrtant
limitations. Tem pora l associati
ons betw een puta tive
causes and effects mig ht be unclear.
A dang erou s pitfall is
that the investigators mig ht draw
causal inferences whe n
non e is possible.~'
Overstepping the data

A com mon mistake in inference
is post hoc ergo prop ter
hoc reasoning (after the thin g, ther
efore
thing), an exam ple of a false caus M on acco unt of the
e. In othe r words, a
tem pora l association is incorrect1y
infe rred to be a causal
one. In one egregious exam ple, seve
n wom en in Pasa dena ,
California, crea ted cont rove rsy arou
nd the wod d in the
late 1980s. Seen in one phy sicia n's
office, the wom en had
developed functional ovarian cyst
s while taking the new
mul tiph asic oral cont race ptiv e
piUs.~ Base d on this
unco ntro lIed observation, a case-seri
es repo rt war ned that
phas ic pills mig ht pose a thre at
to pati ent heal th and
safety. The med ia prin ted the
stor y, and unk now n
num bers of wom en arou nd the wor
ld stop ped taking thei r
pills,os because they did not und
erst and the difference
between functional cysts and ovar
ian cancer. Sinc e the
repo rt had no com pari son gro
up- eg, wom en usin g
mon oph asic pills or thos e using non
e-th e auth ors could
not draw any conc lusio ns abo ut caus
e of disease.
In the wake of this repo rt, dam
age- cont rol efforts
start ed quickly. \Vithin 2 years, a
pub licat ion showed no
temp oral aSSOCIation betw een
the mar keti ng of
mul tiph asic pills and the num ber
of wom en adm itted to
hospital for trea tme nt of beni gn ovar
ian cysts.~ Howe\"er,
5 years elapsed before cohorr~
and case-control studies"'~
confirmed no association betw een
mul tiph asic pillS and
ovarian cysts. By this time, the pubJ
ic-health dam age had
been done.6"I
Ano ther sad exam ple in which
misi nter pret atio n of
descriptive stud ies hurt pub lic heal
th is rout ine elec tron ic
fetal mon itori ng in labour. A qua
ner of a cent ury ago,
tem pora l associations betw een
the intro duct ion of
elec tron ic fetal mon itori ng and falli
ng perinatal mor talit y
rates led to the conc lusio n that cont
inuo us fetal hea n rate
mon itori ng was a goo d thing.:~ Mor
eove r, auth oriti es of
the day pred icted a 50% redu ctio
n in perinatal mor bidi ty
and mortali ty from its use.: o
Bas ed on this rosy assessment
from prom inen t
obst etric ians , this expensive and intru
sive technology took
obstetrics by stor m. How ever
, the initial upb eat
assessment did not survive scientifi
c scrutiny. Years later,
a meta-analysis of the rand omi
sed controlIed trials
showed that , by com pari son with
rout ine inte nnit tent
ausc ulta tion , rout ine elec tron ic fetal
mon itori ng confers
no lasting benefit to infants,
whereas it significantly
increases operative deliveries; thus
han ning women.: l
Based on objective reviews, both
the Can adia n Tas k
Forc e on the Periodic Hea lth Exam
ination:~ and the US
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