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“The unity o f  all sciences consists alone in its m ethod, 
not its material . . .  it is not fa c ts  them selves which 
make science but the m ethod by which they are dealt 
with.” 1

The process of research begins with a clear 
statement of question. One or more hypotheses 
may be formulated, and a project then designed to 
test the hypotheses or to describe certain occur
rences. Most aspects of research require creative, 
imaginative activity. The process of question 
identification derives from knowledgeable curios
ity and cannot be taught by traditional pedagogy; 
however, researchers may be guided to those 
areas most amenable to productive investigation 
and given help with both hypothesis formulation
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and research design. Research topics vary widely 
within any discipline. The practice of family 
medicine draws not only from traditional medical 
and surgical fields but also from the spheres of 
sociology, psychology, epidemiology, and public 
health. The content of family medicine is such that 
its investigators are often obliged to borrow 
heavily from the research techniques of other 
fields in order to develop appropriate investigative 
design for family medicine’s questions.

In a discipline which is new, as is family 
medicine, studies which establish the content and 
process of that new discipline provide essential 
background material for future research. In such 
areas of investigation hypotheses need not be pro
posed. It is important to question what is happen
ing or what has happened without introduction of 
the potential problems which accompany the ad
ditional queries of How? or Why? Superb docu
mentation of the content of family medicine (or 
general practice in the United Kingdom) has been 
provided over the relatively recent past by work
ers from the United States,2,3 Canada,4 and Eng
land.5

Given such background, current research ef
forts in family medicine are increasingly directed 
toward elaboration of causal and comparative fac
tors and, as such, hypotheses must be set forth.
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Formulation of appropriate hypotheses presumes 
working knowledge of the specific problems under 
investigation. In medical practice physicians often 
identify questions associated with patient care, 
and while many may propose creative explanatory 
hypotheses, relatively few have the research 
experience essential for development of rational 
hypothesis testing mechanisms. It is in this area, 
that of proof (or disproof) of hypotheses, that the 
family physician most often seeks the assistance of 
workers from other disciplines more traditionally 
research-oriented (ie, epidemiology, statistics). In 
all such interdisciplinary investigation, successful 
results require active, continuous collaboration 
from all parties concerned with the project. An 
excellent example of such collaboration is the 
work of the Private Practice Research Group in 
Pennsylvania. This group, which studies phar
macologic agents in the family practice setting, has 
demonstrated the feasibility of cooperation be
tween “ research-experienced clinical inves
tigators and research-interested family physi
cians.” 6 Their productive efforts may serve as a 
model for a variety of family medicine research 
endeavors.

The most critical contribution to be made to any 
investigation is a carefully conceived project de
sign, although a science of investigative procedure 
does not exist as such. Suchman’s analysis of re
search design7 includes five penetrating state
ments which are particularly applicable to family 
medicine research. These are:

1. It seem s to  us fu tile  to argue whether a cer
tain design is ‘scien tific .’ The design is the plan o f  
study and, as such, is presen t in all studies. It is 
not a case o f  scientific or not scientific, but rather 
o f  good  or less good  design.

Good research design requires that its devel
opers have: knowledge of design principles, clear 
understanding of the problems under considera
tion, and the ability to recognize potential sources 
of bias.

2. The p ro o f  o f  hypotheses is never definitive.
The best one can hope to do is to make m ore or 
less plausible a series o f  alternative hypotheses.

Hypotheses may be strengthened by well- 
designed projects relatively free of bias, and con
firmatory evidence may be contributed from other 
studies. Familiarity with statistics in general, and 
the concepts of probability and significance in 
particular, are important for interpretation of re
sults.
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3. There is no such thing as a single ‘correct’ 
design. H ypotheses can be studied by different 
m ethods using different designs.

There are numerous equally valid technical ap
proaches to solution of any given research prob
lem. The nature of family medicine and the data 
generated by its practice preclude the use of cer
tain types of procedural design and render others 
particularly valuable. In some instances, com
pletely new design structures may be needed.

4. A ll research design represents a com
prom ise d ic ta ted  by the many practical consid
erations that go into social research.

The choice of design is influenced by the avail
ability of resources. For example, the family 
physician who engages in clinical practice may 
find that constraints of patient care dictate the de
sign that is eventually chosen.

5. A research design is not a highly specific 
plan to be fo llow ed  without deviation but rather a 
series o f  guideposts to keep one headed in the 
right direction.

A pilot project is practically always advisable 
since a minimum of data from a small project may 
provoke intelligent modification of the original 
design. It is not unusual that several design 
changes are deemed necessary between initiation 
and completion of a project.

A number of methods and designs have been 
employed to study problems of interest in family 
medicine. Several of these will be discussed as 
they specifically relate to family medicine research 
projects. An example of one of these, the retro
spective study utilizing patient medical records, 
will be documented in detail. Although, in the 
past, research employing data generated from rec
ords has been hampered by inaccuracies and de
sultory recording, the introduction of problem- 
oriented records and specific indices to tally 
patient population data has created an opportunity 
to take advantage of this approach in new and ex
citing ways.

Numerous investigative techniques have been 
developed by the disciplines of sociology, 
epidemiology, public health, health care adminis
tration, and others interested in issues of health, 
disease, and medical care delivery. Each has been 
demonstrated to be useful for the elucidation of 
specific problems and each has its own particular 
advantages and disadvantages. Although an 
exhaustive review of the subject of research de-
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sign is beyond the scope of this paper, several as
pects of design pertinent to family medicine re
search will be considered.

Retrospective v s  Prospective

Use of the terms, retrospective and prospec
tive, so seemingly simple, is nonetheless confusing 
within the scientific literature. Although root 
meanings remain the same (to look back and to 
look forward), there are three commonly accepted 
interpretations of each term. Each will be exam
ined in light of its impact upon the conceptualiza
tion process so essential for carefully established 
research design.

1. One construct o f  the terms retrospective and 
prospective, primarily elaborated in epidemiologic 
studies, may be considered to be fundamentally 
related to causation and observation. Temporal 
implications o f both terms, in this case, are re
lated to the sequence o f  events rather than to col
lection o f data.

For illustrative purposes, a theoretic model may 
be used: given end result “ B” (established), what 
can be determined concerning causal factor(s) 
“A?” (retrospective). Or, given causal factor 
“A” (established), what can be determined con
cerning end result(s) “ B?” (prospective).

Examples of these approaches are abundant. A 
recent study of the relationship between oral con
traceptives and development of thromboembolic 
conditions8 was accomplished in a retrospective 
manner by these definitions. Occurrence of 
thromboemboli in women (effect “ B” ) was postu
lated to be related to intake of oral contraceptive 
agents (cause “ A” ). A group of women hos
pitalized with thromboembolic disease was 
matched with a similar group hospitalized for 
other conditions. The use of oral contraceptives 
was established to be higher among the group with 
thromboemboli.

The Royal College of General Practitioners’ 
Oral Contraceptive Study9 evaluated the same re
lationship prospectively. In this instance, women 
receiving oral contraceptives (cause “ A” ) were 
matched with a group not receiving oral con
traceptives. Development of thromboemboli (ef
fect “B”) in each group was recorded and inci
dence was compared. The hypothesis that intake
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of oral contraceptives is related to development 
of thromboemboli was thus further tested and re
sults offered additional confirmatory evidence that 
the hypothesis was more likely to be valid.

In general, both types of investigations suggest 
causal relationships; however, prospective studies 
are usually considered more powerful determi
nants of causation. Most simplistically, a retro
spective study deals with a single effect but may 
elucidate a number of possible causes, while a 
prospective study investigates a single hypoth
esized cause which may provoke a number of 
different effects. In the usual sequence of events, 
retrospective studies are first accomplished to de
termine a hypothetical relationship. Prospective 
studies frequently follow to establish further evi
dence for validity of the hypothesized relationship 
and to calculate incidence.

Given this first interpretation, it is immaterial if 
data for either type of study are obtained from 
existing records or are gathered specifically for 
purposes of the investigation.

2. The second interpretation o f the terms ret
rospective and prospective does relate exclusively 
to temporal factors in data collection.

Briefly, retrospective studies are conceived as 
those which use available data from existing rec
ords, while prospective studies generate new in
formation. The primary disadvantage to retro
spective data collection relates to the frequent ab
sence of critical information. Although patient 
records may provide valuable data, they were ini
tially produced as an aid to patient care and not to 
answer research questions. Another source of 
existing information, medical data banks, have 
customarily been instituted to meet specific needs. 
Caution should be observed in the use of such in
formation since it may have been gathered in a 
manner consistent with the initial purpose, but be 
inappropriate to the needs of the present study. Al
though retrospective data collection is admittedly 
cumbersome, there are certain types of informa
tion which can be gathered by no other means. 
When questions are general or when the required 
populations are far in excess of the available sam
ple, data may be gathered more efficiently from 
records at hand. An additional negative factor is 
the inability to construct a well-controlled situa
tion. By definition, a retrospective study implies 
retrospective control, and the investigative proc
ess cannot be so clear cut as a precisely controlled
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prospective study. It is perhaps for this reason that 
statisticians are frequently disdainful of the ret
rospective process as illustrated by the following 
vignette from W. G. Cochran:

M oreover, 1 ow e my f irs t p o s t in the D epression  
mainly to  the fa c t  that m y em ployers had a large 
batch o f  p o s t da ta  which were regarded  as a 
po ten tia l mine o f  information. They hired me to  
dig it out. I dug furiously, but I  doubt they re
ceived  their m on ey’s worth. Fortunately, m y sal
ary was so low that this m oral problem  caused  me 
no loss o f  s le e p .10
Retrospective studies, however, do have cer

tain important advantages. Since the data and rec
ords already exist, they are readily accessible. In
formed consent and cooperation of subjects are 
generally not important considerations. Certain 
sources of bias are more easily avoided, since the 
initial recordings were accomplished without 
either patient or recorder awareness of the even
tual use of the data. On the other hand, the inves
tigator may be biased by a selective choice of 
existing data to be used.

Several important family medicine studies have 
been totally retrospective in nature by this defini
tion. Descriptions of the content of family prac
tice2,3 were essentially retrospective use of data 
generated for multiple purposes including office 
management, continuing education, audit,11 and 
outreach.12 Results of these studies have helped to 
define the scope of family medicine and have con
tributed substantially to development of curricula 
for teaching.13

Prospective collection of data was used in a 
family medicine study to investigate factors as
sociated with elevated lead levels in children.14 
Screening tests were performed on 333 children. 
The group with elevated lead levels was compared 
to the group with normal levels. No differences 
were found in age or sex distribution of the two 
groups, but a higher proportion of children with 
elevated lead levels resided in areas designated as 
“ lower,” socioeconomically.

3. The third interpretation will be mentioned 
only briefly since it applies only to studies o f  the 
quality o f medical care and has not received wide 
attention.

A retrospective study by this definition15 meas
ures the quality of care received by a group of 
patients, but makes no immediate attempt to 
intervene if suboptimal care is detected. At the 
end of the retrospective study, the areas needing
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improvement are pointed out to the providers and 
it is hoped that the quality of care received by 
subsequent patients improves. In a prospective 
study, an intervention is made whenever subopti
mal care is detected so that the quality of care 
received by the group being studied improves as a 
result of the study.

Observational vs Interventive
Observational investigations are those in which 

no measures are taken to alter either the course of 
events or the situation under study. Interventive 
studies may be considered to be those in which a 
factor(s) operate(s) to potentially alter an out
come. Intervention is customarily a deliberate ac
tion on the part of the researcher. In general, 
observational studies are undertaken by epi
demiologists and sociologists or others studying 
characteristics of large populations, while inter
ventive studies are the primary vehicle for clinical 
and basic research.

Observational Studies
Some types of observational research designs 

are particularly suited to the needs of family 
medicine researchers. These include:

Descriptive Studies
These studies note occurrences but make no at

tempt to determine causation. Significant contri
butions can be made to current understanding of 
the natural history and distribution of various clin
ical problems by well-constructed descriptive 
studies. Compared to other specialty practices, 
family medicine patient rosters are composed of 
groups most representative of the demographic 
distribution of the population at large. A question 
commonly studied in family medicine research re
lates to the occurrence of disease syndromes or 
problems within a population. The usual design of 
such studies involves looking at a sample of the 
population in detail and making the inference that 
the same results would have been found had the
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entire population been studied. This often involves 
a sample of a sample; that is, the study is carried 
out using a sample of the patients in the practice, 
the patients in the practice being a sample of the 
larger population (ie, county, state, etc). Although 
extrapolation of results to these larger populations 
is not invariably the intent of a descriptive study, it 
is essential to establish the demographic char
acteristics of the population under study, making 
particular note of those parameters relevant to the 
investigated disorder. Practices which routinely 
maintain indices permitting description of the 
patient population by demographic variables (ie, 
age/sex) are particularly suited to this type of 
study.

In a descriptive study of acute otitis media 
(OM) in family practice, for example, approx
imately 20 percent of individuals with diagnosed 
OM were over age 15.16 Since most reports of OM 
emanate from pediatricians and there are a paucity 
of reports in adults, OM has been commonly con
sidered to be primarily limited to children.

The Medical College of Virginia’s report on the 
content of family practice2 and the National 
Ambulatory Medical Care Survey17 are excellent 
large-scale descriptive studies which have con
tributed valuable basic data for future investiga
tions.

Although descriptive studies may be appropri
ately employed to study a wide variety of health 
related factors (eg, practice management issues), 
the most common application of such investiga
tions in family medicine relates to clinical problem 
or disease. There are three measures of disease of 
particular use to the family medicine researcher; 
each will be briefly defined.

Incidence. Disease incidence may be defined as 
the rate of appearance of disease in a population. 
Since incidence is expressed mathematically as a 
rate, a denominator is needed. Incidence is usually 
noted as cases per hundred or per thousand popu
lation. Population, itself, must be defined since it 
may be population within a specific age range, 
total practice population, population of females or 
males within the practice, or other stated group.

Prevalence. Prevalence differs from incidence 
in that it is a measure of the existence of any given 
disease or problem within a given population. 
Thus, although the incidence of uncomplicated 
hypertension in family practice may be low (the 
number of new cases per year per hundred
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patients), its prevalence may be relatively high 
(the number of hypertensives per hundred 
patients).

Workload. Workload is related to patient care 
generated by a group of patients with a specified 
disorder. The most frequent measure of workload 
is that proportion of health care provider’s total 
time dedicated to care of patients with a particular 
diagnosis.

Analytic Studies
In contrast to descriptive studies, analytic in

vestigation requires comparison and hypothesis 
formulation. Hypotheses may ultimately involve 
constructive theorization; but initially, the null 
hypothesis must be tested. Very simply stated, the 
null hypothesis makes the assumption that no 
differences exist between compared groups. The 
null hypothesis is basic to statistical determination 
of the significance of determined differences. Al
though elaboration of statistical principles is be
yond the scope of this paper, a list of relevant 
publications is appended.

Analytic studies involve measurement of vari
ables. When considered in relation to cause and 
effect, independent variables imply cause, depen
dent variables imply effect. Most analytic studies 
in family medicine are concerned with causal or 
etiologic factors in disease and patterns of occur
rence. Three types of analytic studies will be dis
cussed as they pertain to observational research.

Case Control. The typical case control study 
first identifies a group of cases with a specific 
problem. A control group is then established with 
characteristics as close as possible to the case 
group except for the problem (or disease) under 
consideration. In epidemiologic terms, a case con
trol study is retrospective. Its dependent variable 
is the disease, and independent variables are 
potential causal, or etiologic, factors. Compari
sons are then made between the rate of occurrence 
of the independent variables between the two 
groups.

An important case control study by Doll and 
Hill18 first demonstrated the relationship between 
smoking and cancer of the lung. A group of 649 
males with bronchogenic carcinoma were matched 
with a control group of males from the same hospi-
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tal, and frequency of smoking history was com
pared between the two groups. Although a poten
tial relationship was thus defined, it was not until 
later studies demonstrating the carcinogenic effect 
of the coal tars found in tobacco that cigarette 
smoking was more firmly established as an 
etiologic agent in carcinoma of the lung.

Important considerations in the construct of a 
case control investigation are:

a. Matching. The groups must be matched for 
those factors related to the disorder under 
study. Validity of results is, to some extent, de
pendent upon careful, considered matching.
b. Choice o f  independent variables. Informed 
decision must be made regarding those vari
ables to be measured.

Cohort. A cohort study is, in some regards, an 
inverse case control study. In one of an excellent 
series of recent publications on clinical biostatis
tics, Feinstein proposes use of the term “ trohoc” 
rather than case control; “ trohoc” being the famil
iar cohort spelled backward.19 Until such pic
turesque vocabulary becomes more familiar, the 
term case control seems, unfortunately, to be 
doomed to persevere. A cohort is literally a group 
of persons included in an endeavor. One, two, or 
more cohorts may be studied, usually prospective
ly, to elucidate factors related to disease develop
ment.

The Framingham study is an excellent example 
of a single cohort study. One group (cohort) of 
patients was followed longitudinally to study the 
development of ischemic heart disease. Data from 
this extensive investigation, reported by several 
investigators,20'22 have strengthened the hypoth
esis of multiple risk factors in the etiology of is
chemic heart disease.

When two or more cohorts are followed, match
ing again becomes an important determinant of the 
validity of results. Characteristics of cohorts 
should be similar in all regards save those sus
pected factor(s) under consideration (independent 
variables) as being contributory to disease devel
opment. The studies subsequent to the initial case 
control studies of Doll and Hill18 were performed 
using, in one instance, smoking vs nonsmoking 
cohorts to establish incidence of development of 
carcinoma of the lung.

One of the more obvious limitations of cohort
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studies is that they tend to be relatively lengthy 
and are not suited to disorders of low incidence or 
protracted latency periods between cause and ef
fect.

Cross-sectional. Cross-sectional studies inves
tigate the prevalence of disease states relative to 
group or subgroup characteristics. In a recent 
family medicine study, for example, an inverse re
lationship was postulated between age and bron
chial asthma.23 A 60,000 patient population was 
divided into subgroups on the basis of age, and 
prevalence of asthma was determined. Results 
demonstrated a threefold difference in prevalence 
between the group 5 to 9 years of age and the 
group 15 to 24, asthma being more prevalent in the 
younger age group. Cross-sectional studies are, in 
many ways, analytic descriptive studies. Studies 
such as the example may bear no relationship to 
the prevalence of asthma within the community, 
however, since only the health-care-seeking popu
lation is examined.

Observational studies, whether descriptive or 
analytic, are useful within acknowledged limits. 
They are valuable in establishing relationships, but 
only preliminary in discovering etiology. Inter- 
ventive studies are the more powerful determi
nants of causation.

Interventive Studies
Interventive studies are classically experi

mental investigations. Practically all are prospec
tive in both the epidemiologic and temporal sense, 
and all are analytic by definition. Few interventive 
studies are undertaken without prior observational 
determination of the appropriate factors for inves
tigation. Discussion will center about this most 
deliberately constructed, carefully controlled, ex
perimental approach to problem solving, and to 
those variations in design most suited to the needs 
of family medicine research. Choice of research 
design among these variations will be dictated 
largely by constraints of resource and material 
availability. Illustrative examples have been cho
sen from research efforts of members of this fam
ily medicine program and from recent publications 
in the medical literature.
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Pre- and Post-Intervention
In this type of investigation, each subject/group 

serves as its own control. Such studies are particu
larly suited to determination of therapeutic efficacy 
of specific regimens, and to studies in which there 
may be wide individual variations in initial condi
tions (pre) which might obliterate any significant 
effect of the interventive factor (post). In many 
instances, individual changes in measurable pa
rameters are pooled and, as is possible with finite 
determinations, are expressed as mean change (or 
mean percent change) from pre-intervention 
values.

In a study of the skeletal response to calcifediol 
(25-hydroxy-vitamin D) in renal osteodystrophy, 
sequential bone biopsy specimens were obtained 
from five patients undergoing long-term 
hemodialysis before and following therapeutic in
tervention.24 Results were analyzed both individ
ually and as a pool. Since skeletal compromise in 
this disorder varies widely among individual 
patients, the pre- vs post-intervention design was 
indicated.

A second example of a pre- and post
intervention study illustrates that this design, as 
well as others, may be used to evaluate certain 
practice management and quality of care issues. 
Patient expectations prior to an office visit were 
compared with fulfillment of those expectations 
following the visit. As a measure of patient satis
faction, concordance scores for expectations and 
fulfillment were calculated and were found to cor
relate with age, sex, education, marital status, and 
other demographic variables. Absence of a control 
group or a group which received a similar inter
vention in a different setting does not lessen the 
validity of such a study, but may limit broad ex
trapolation of results.

Experimental vs Control
In this type of study two or more cohorts are 

either matched or selected at random. Traditional
ly, one group is assigned for intervention of some 
type, the other remains the control with no inter
vention. Ideally, determinant variables are eval
uated prior to (as the baseline measurement) as 
well as following intervention. Baseline determi
nations are essential to establish validity of re
sults; those studies in which pre-intervention
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evaluation is either impossible or overlooked con
tribute little but suggestive inference to the sub
jects under consideration.

A recent study by Hulley and co-workers25 on 
the effect of risk factor intervention on plasma 
levels of high-density lipoprotein cholesterol is an 
excellent example of an experimental vs control 
study in which baseline determinations were 
made.

Experimental vs Placebo
Groups are also established in this type of study 

by either random assignment or selective match
ings, and baseline measurement of end-point 
determinants are routinely made. One group re
ceives the intervention under evaluation and the 
other a placebo intervention. Measurements made 
again at the conclusion of the study are compared 
with pre-intervention values in the same group and 
with corresponding values in the other group. This 
is the classical design of drug trials. A double-blind 
study was recently completed at this family 
medicine program to evaluate the effectiveness of 
a gargle to relieve sore throat of diverse etiologies. 
Both groups received gargle: one containing the 
pharmacologically active ingredient, the other a 
placebo. Results indicated a statistically signifi
cant advantage of treatment with the active com
pound in relief of associated pain and dysphagia.

Although this type of investigation avoids many 
common sources of error, there are, nevertheless, 
some sources of potential bias. One of these may 
relate to the voluntary nature of participation in 
the investigation. Those individuals who declined 
to enter the study may have exhibited char
acteristics such that their inclusion would have al
tered the final outcome.

When relatively subjective evaluations are in
volved in the foregoing types of interventional 
studies, results may be complicated by the 
“ Hawthorne effect.” 26 This is the phenomenon 
whereby the process of measurement itself in
duces changes within the group. For example, dur
ing baseline evaluation, an individual who is ques
tioned concerning seat belt use may alter his pat
tern of use because of the interrogation process 
itself rather than as a result of any specific inter
vention. To overcome distortions due to the 
“ Hawthorne effect,” Solomon27 proposes a four-
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group design. With this method, in addition to the 
groups involved in the intervention vs noninter
vention designs, two additional groups receive 
placebo or the active intervention. Baseline meas
urements are eliminated in these groups. Com
parison is then made between the several groups 
to assess and incorporate effects of the initial mea
surement into the analyses of final results.

Crossover
This design studies groups which alternately 

serve control and experimental functions. The in
tervention, often a medication, literally crosses 
over from one group to the other at specified 
intervals. Most frequently the control is a placebo. 
This design is particularly useful for therapeutic 
trials in patients with chronic disorders which are 
subject to exacerbation and remission such as de
pression or rheumatoid arthritis. Care should be 
taken in the initial design of such a study that time 
intervals between crossovers exceed the duration 
of action of the pharmacologic agent.

Reliability and Validity
The true measure of the quality of research de

sign is ultimately established by the reliability and 
validity of its results. Reliability is a measure of 
the accuracy and reproducibility of the observa
tion. Validity relates to the extent that results are 
indicative of the “ real” state; in other words, do 
the results, no matter how reproducible, actually 
measure that which they were intended to meas
ure?

Reliability may be affected by any of several 
factors during the conduct of an investigation. 
Some of these are:

Subject reliability
The extent to which each subject proffers con

sistent responses is an important determinant of 
reliability. Vacillating verbal responses to ques
tions or fluctuating laboratory determinations 
compromise study reliability. Patient compliance 
(or noncompliance) may seriously affect reliability 
of results.
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Observer reliability
There are two measures of observer reliability 

One relates to concordance of opinion or results 
among several observers of a specified phenom
enon. The second is concerned with consistency 
of determinations by a single observer of the same 
occurrence over a period of time.

Situation reliability
The physical conditions of the experimental 

setting may be variable. For example, a study of 
depression may show varying results depending 
upon season of the year. Other situations may 
exist which grossly alter study outcome, such as 
disease epidemics or sporadic fads in health care 
or self-treatment.

Instrument reliability
Any mechanism which provides information is 

considered to be an instrument. Most laboratory 
determinations are relatively reproducible and 
have well-defined limits of variability. As an in
formational instrument, the questionnaire fre
quently exhibits considerable variation due, in 
part, to the ambiguity of questions, and to its com
pounding influence on subject reliability.

Processing reliability
Data processing is subject to errors of judgment 

and management. Even automated data process
ing may be rendered less reliable by errors in cod
ing, keypunching, or programming.

Validity
Validity is the final measure of research 

endeavor. It is quite apparent that unreliable data 
will not produce valid conclusions. Not so obvi
ous, but equally important, is the fact that reliable 
data do not necessarily lead to valid conclusions. 
There are three basic indices of validity; all are 
mutually supportive, yet none is definitive.

The first is internal consistency. Repetition of 
the same study leading to the same results may 
increase confidence in its validity slightly, but is 
more reflective of reliability. On the other hand, 
evaluation of the same hypothesis by another ap-
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proach employing other parameters and different 
protocol but leading to the same conclusions 
strengthens validity.

External validity is another index of how accu
rately the results of an investigation reflect a 
“true” state. This test of validity is one in which 
criteria other than those employed for the initial 
investigation are examined as they relate to the 
initial findings. For instance, if a certain medica
tion has been established in an initial study to 
consistently reduce blood pressure, external va
lidity of that finding would be enhanced by the 
observations that patients treated with that medi
cation exhibited significantly lower incidence of 
stroke or congestive heart failure.

The third, and possibly strongest, index of va
lidity concerns the predictive value of study ob
servations as well as their general applicability. 
Extrapolation of results from a single study in one 
setting to a general population is the most difficult 
index to measure and frequently impossible to ac
complish. The large number of variables, often 
with independent effects, encountered in any med
ical setting and particularly in family practice fre
quently preclude the comfort of this measure of 
validity.

Evaluation of Resources
The precise characteristics of the problems 

under consideration will, to a large extent, deter
mine the nature of research design. There are 
other considerations, however, which must enter 
into a realistic decision, not only of the specific 
design to be selected, but of the scope and extent 
of the investigation to be undertaken. The first re
source for research endeavor to be considered is 
usually the patient population, but other sources 
of information such as patient records, availability 
of laboratory or x-ray facilities, and access to ad
ditional patients via cooperation with other inves
tigators must be considered as well. Evaluation of 
personnel, space, and financial support will also 
enter into the rational planning of research effort.

Research in family medicine is frequently de
signed to answer questions concerning the avail
able patient population. These populations will 
generally number between 2,000 and 4,000, num
bers sufficient to measure variables common to a 
large proportion of this group. Studies of patient
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satisfaction, health care utilization, compliance 
with medical instruction, or other general param
eters of health care delivery may be satisfactorily 
accomplished in populations of these dimensions. 
Overall morbidity studies and those relating to 
specific disease entities will, of necessity, be lim
ited to the more common health problems such as 
upper respiratory tract infections, cystitis, low 
back pain, anxiety, marital problems, and the like. 
Access to the entire family allows investigation of 
the impact of family configuration on such com
mon disease entities and morbidity patterns. In
vestigations of infrequently occurring disorders, 
on the other hand, must enlist the collaborative 
contributions of other practices. Few, if any, fam
ily practices contain sufficient numbers to exam
ine the natural history of herpes zoster, for exam
ple, or the incidence of pleural effusion.

Researchers associated with a group which 
maintains indices describing demographic variables 
of their patient population will enjoy greater ease of 
entree into individual and collaborative research 
activity than those who have no such association. 
The age/sex register,28 diagnostic index,11 family 
information files,29 and socioeconomic registers30 
are examples of these indices. These registers 
permit initial selection of subjects for a particular 
study (eg, females 25 to 44 years old with abdomi
nal pain) and expedite selection of matched groups 
of subjects. They are also instrumental in the ex
trapolation of results obtained from a study popu
lation to the practice population.

The ambulatory medical record may be a rich 
source of information on common health prob
lems, but must be approached with caution. In 
addition to errors introduced by questions of ob
server reliability which cannot be assessed in the 
usual retrospective investigation, problems of 
legibility and organization may further com
promise collection of appropriate data. Dictation 
and subsequent typing of the medical record may 
improve legibility, but concurrently introduces 
another potential source of error, that of tran
scription. The problem-oriented technique of rec
ord organization31 enhances the availability of data 
for extraction and permits assessment of that 
health care provider’s level of rational thought 
concerning the patient’s health problem and the 
care rendered.

Computer services can be helpful to any re
searcher and to the family medicine researcher as
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well, although it should be emphasized that excel
lent research has been accomplished without 
automation, and lack of access to such services 
should be no deterrent to research activity. The 
practice which routinely enters patient informa
tion into computer storage is at an obvious advan
tage; however, information collated by chart re
view may be entered as a special task and data 
analysis may proceed with greater ease than man
ual analysis.

In addition to the previously stated tasks of the 
researcher, it is essential that he/she familiarize 
him/herself with previous work performed in that 
area proposed for investigation. A careful review 
of the literature, admittedly tedious and time con
suming, may be made somewhat more palatable 
by the recent development of indexing services. 
Computer searches are available which, if 
properly used, can provide lists of appropriate 
references for further pursuit. In establishing a 
computer search, great care must be taken in gen
eration of key words or phrases since these form 
the search basis. The investigator must be 
adequately specific to avoid receiving overwhelm
ingly lengthy lists, while eschewing such finite 
specificity that pertinent material may be missed. 
Once the desired material is listed, Interlibrary 
Loan Services in the United States make special 
periodicals and books available to smaller librar
ies. Computer searches in this country are depen
dent upon listing in the Index Medicus. It is an 
unfortunate fact that, as yet, some periodicals 
which publish family medicine research work are 
not thus indexed. One source of both indexed and 
nonindexed references is the Canadian Library of 
Family Medicine. It will conduct literature 
searches for a fee of $5.00 per hour (a nominal 
sum). In addition, this library has compiled bib
liographies on over 300 topics in family medicine 
which are available for copying and mailing costs. 
Both services are available to nonmembers of the 
College of Family Physicians of Canada. Whatever 
the source of materials, it is left to the researcher 
to become thoroughly familiar with their content, 
and to evaluate his project in the light of prior 
work within the field.

That research activity is both time consuming 
and costly is a fact admitted by all who have been 
involved in its conduct. The practicing physician- 
researcher must determine early in the research 
process just who will be involved and how it will
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be financed. Staff obligated to patient care activi
ties may have neither the time nor the skills re
quired, and it may be appropriate to employ addi
tional personnel. In some circumstances, rela
tively unsophisticated workers such as high school 
or college students may be taught, for example 
the specific skills involved in collecting data; in 
others, an interested office nurse can make out
standing contributions to a research effort. In any 
case, there will be associated costs even if these 
costs involve only the physician’s or other per
sonnel’s time. Many physician-researchers fi
nance their activity from practice income. Others 
may contract with a drug manufacturer to conduct 
clinical trials of pharmacologic agents. Lastly, re
search grants are available from numerous sources 
including diverse branches of the Federal govern
ment, private foundations, and service agencies. 
Physicians should understand, however, that 
grants from these latter sources require extensive 
documentation and involve elaborate application 
procedures, and that competition for funds is in
tense, creating a relatively formidable barrier.

Finally, research design almost invariably ben
efits from critical review prior to initiation of a 
project. Ideally such review should be undertaken 
by uninvolved parties from other disciplines or by 
other family medicine researchers. Frequently 
epidemiologists, sociologists, psychologists, and 
biostatisticians provide valuable insight concern
ing adequacy of design and potential sources of 
bias. Involvement prior to project initiation is par
ticularly important for statisticians, whose serv
ices benefit from thorough knowledge of the qual
ity of information to be evaluated, the research 
setting and patient population, and the overall in
tent and impact of the study under consideration. 
By fullest possible understanding of the project’s 
scope, the biostatistician can best anticipate 
sources of error and assess the several variables 
required to determine sample size and significance 
of results.

The Design Process (An Example from 
Family Medicine Research)

This description of the process of design is 
taken from a recently completed study conducted
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within the Rochester Family Medicine Program. 
Generically, it is a retrospective, descriptive study 
of otitis media using patient records as its data 
base. Each step will be described sequentially as it 
was performed. Although the limitations of this 
type of study have been described (see the preced
ing section, Retrospective vs Prospective), it is 
particularly attractive for family medicine re
search since it can be accomplished with limited 
resources.

Step 1. Creative Thinking
This activity frequently begins with chance or 

serendipitous observation during the course of 
patient care, reading, or other research activity. In 
the routine evaluation of patients, it was observed 
that a significant portion of cases of otitis media 
(OM) occurred in adults. This observation, 
coupled with the realization that there is a paucity 
of information in the medical literature concerning 
OM in the adult population, prompted further in
quiry. In this phase of study activity, it is impor
tant to fully and specifically delineate the ques
tions to be answered. For the OM project the fol
lowing were proposed for study in this ambulatory 
setting:

a. Is the presentation of OM different in per
sons over age 15 from those under 15?

b. Does the mode of therapeutic management 
of OM vary with age of the patient?

c. Is the course of OM different in patients over 
age 15 from those under 15?

d. Are there certain disorders which occur with 
greater frequency in association with OM than in 
the general population? If so, what are they?

e. Are these associated conditions different in 
patients over age 15 from those under 15?

f. Is the family structure of patients with OM 
different from the family structure of patients not 
receiving that diagnosis?

g. Is the family structure of patients with OM 
different in patients over age 15 from those under 
15?

It may be impossible to ultimately answer all 
questions originally conceived during this early 
stage of the investigative process; however, it is 
important to phrase all questions in specific terms, 
preferably in writing.
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Step 2. Feasibility
The next determination for the investigator is 

that of study feasibility. The first consideration in 
the OM project was to establish the total number 
of OM cases within the practice population. The 
diagnostic index was consulted and it was found 
that during a one-year period more than 400 cases 
of OM had been treated. A second problem related 
to availability of adequate personnel to perform 
necessary project tasks, in particular, the time 
consuming process of extraction of data from the 
medical records of involved patients. Two senior 
medical students expressed interest in the project 
and were enlisted to assist in the data extraction 
process. Although a complete enumeration of re
quired resource personnel need not be accom
plished at this point, the most basic should be 
identified to determine if the proposed study can 
be adequately brought to completion.

Step 3. Patient Management Guidelines
For studies evaluating health-care-provider be

havior in the diagnosis and management of specific 
disorders, it is often useful to develop disorder- 
related protocols. When perfected, these pro
tocols provide a vehicle for quality of care audit 
and management guides for midlevel providers. 
When associated with a research project, the spe
cific criteria developed for diagnosis can serve to 
exclude cases from study which fail to meet the 
established criteria.

In the OM project, all diagnosed cases of OM 
were included; of these, 87 percent met the mini
mal diagnostic criteria. There are three possible 
explanations for the 17 percent of cases where 
minimal criteria were not fulfilled. These are:

a. the physician failed to record specific ob
served data items.

b. the minimal diagnostic criteria should be re
vised.

c. the physician erred in the diagnosis.
The process employed for development of a 

protocol for OM, in the course of this research 
effort, began with a group discussion including 
family physicians and family physicians-in- 
training who negotiated minimal diagnostic 
criteria, and suggested laboratory investigations 
and appropriate management standards. Discus
sion focused on personal experience rather than
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literature reports. The preliminary protocol thus 
developed was submitted to other practicing fam
ily physicians, pediatricians, and otolaryngologists 
for suggestion. Incorporation of their input re
sulted in a revised protocol which appears in Ap
pendix 1. The protocol is not intended as a defini
tive statement but rather as a reflection of one 
useful approach to the problem of OM. Although 
new knowledge from this and other research ef
forts may produce further revision, the process of 
protocol production helped define more sharply 
those areas of controversy and resulted in agree
ment concerning choice of minimum diagnostic 
criteria, use of decongestants, and choice of anti
biotics in young children.

Step 4. Literature Review
The literature review should focus on current 

information pertaining to the goals and controver
sies within the scope of the specific research proj
ect. A fruitful approach may be to begin with a 
recent review article relevant to the issue at hand. 
Since a thoughtful reviewer will have already 
sifted through the literature and incorporated the 
most useful information into his review, some of 
the selection process may have already been ac
complished. Care must, however, be taken in 
selection of the initial review article. It is generally 
best to draw from established medical journals of 
general interest, or from the most credible publi
cations within the discipline under which the dis
order in question falls. Selective review of the lit
erature may also help define questions and con
troversies other than those delineated by the pres
ent researcher. Thorough familiarity with the lit
erature may also prevent needless repetition of 
previous, well-designed, definitive studies. For 
most types of research design, the literature re
view is best accomplished at an earlier stage, gen
erally immediately following Step 1, Creative 
Thinking, and question formulation. In the OM 
study process it was decided to first elicit family 
physician experience and then consult the litera
ture. The intent was to prevent dampening of 
creative input which could have been the case with 
prior presentation of “ expert” findings, since 
there is a paucity of ambulatory-care-based re
search on OM (as is true of many other areas). 
Wherever in the design process a literature review

is performed, the research project should be re
evaluated and appropriate changes made in light of 
this newly gathered information.

Step 5. Crystallization of Design
At this point, specific questions to be addressed 

by the project are restated or revised as judged 
necessary from insights gained in Steps 1 through
4. Data items needed to answer these revised 
questions are listed, and “ dummy tables” maybe 
designed to anticipate format needs for analysis 
and display. Essential data items are then incorpo
rated into a collection instrument, the extraction 
form.

Step 6. The Extraction Form
Development of an extraction form is a critical 

step in research design involving the retrospective 
use of medical records. A well-constructed form 
will facilitate efficient and accurate data transcrip
tion, permit data coding, and be accompanied by 
precise definitions of ambiguous terms.

First, a glossary of definitions for each data 
item should be produced. Some of the following 
areas should be considered:

Registration and Encounter Data
These data are usually collected when the 

patient or family registers with the practice and are 
maintained for future health related encounters. 
Often definition and classification of such items as 
age, race, socioeconomic status, and family struc
ture have received prior agreement from the prac
tice. If the study sample is to be compared with the 
practice population, identical definitions should be 
adopted. For example, standard age groups are 
used in this practice for routine reporting. These 
are: <1, 1-4, 5-14, 15-24, 25-44 , 45-64, and >64. 
These are more detailed than those suggested in 
the Glossary for Primary Care,32 but can be com
pared to the standard groupings. If special age 
breakdowns are needed, they should either com
bine the standard groups or divide them in a fash-
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ion permitting subsequent regrouping into the orig
inal standard groups.

Age breakdown by decades would be inappro
priate for the family medicine practice population. 
In the OM study we were concerned with only two 
age groups: less than 15 and over 15. By using this 
scheme, comparison with the total practice popu
lation is possible. Similar considerations are im
portant for all demographic variables studied.

Problem Classification
Whenever possible, a standard classification of 

health problems or diseases should be used. Cur
rently, most family medicine researchers, espe
cially in North America, use the International 
Classification o f  Health Problems in Primary Care 
(ICHPPC) produced under the auspices of the 
World Organization of National Colleges, 
Academies, and Academic Associations of Gen
eral Practitioners/Family Physicians and published 
by the American Hospital Association.33 Several 
family medicine training programs initially used 
the Royal College o f General Practitioners’ 
Classification o f  Diseases (RCGP), but have con
verted to the ICHPPC. A description of the proc
ess and problems of conversion with an item by 
item list of comparable numbers within the two 
classifications has recently been published.34

Temporal Span and Sequence of Events
It is essential to define the time span to be in

cluded in the study. A one-year time period is fre
quently used; however, there are other intervals 
equally appropriate. When comparisons are made 
with the total patient population between patients 
seen over a one-year period with OM, for exam
ple, it is imperative that information on the total 
patient population be obtained from the same time 
period.

The investigator must also determine if he will 
count visits, individuals, or episodes of illness in 
order to choose the correct denominator. For the 
OM study, episodes were chosen with full aware
ness that it is often difficult to determine precisely 
when one episode ends and a new infection begins.
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In some studies, a “ zero time point” may be 
used. This is associated with a number of tempo
rally related items such as onset of symptoms, date 
of first visit, and date of diagnosis. The zero point 
is important to define unequivocally since from it 
length of episodes of illness may be calculated. 
For studies evaluating outcome it may be neces
sary to derive data from visits which extend be
yond the defined time limits of the study.

Other Operational Definitions
Selltiz suggests that:
Operational definitions ought to  (1) assign empir
ical and logical meaning to concepts in an explicit 
and precise way; and (2) assign meaning to con
cepts so that the indicators o f  the concepts relate  
to the indicators o f  other concepts in w ays that 
are pred icted  by theory. In other words, defini
tions ought to be unambiguous and clear in what 
they refer to and definitions ought to  be con
structed so that concepts f i t  into theories.3*

Format
For ease of extraction, the form should be so 

designed that it reflects the sequential location of 
data within the medical charts. Chart organization 
within this practice follows this sequence:
1. Registration and demographic information
2. Initial data base (history and family history)
3. Problem list
4. Medication list
5. Screening sheet
6. Record of visits following the problem-oriented 
format

Each extracted item requires suitable 
classification. In the case of OM, the item “ man
agement” was classified under the following head
ings:

1. Antibiotics
2. Decongestants
3. Antihistaminics
4. Antihistaminics plus decongestants
5. Analgesics
6. Myringotomy
7. Referral to consultant
8. Referral to hospital
9. None of the above (Specify)

10. Unrecorded

87



RESEARCH DESIGN

The antibiotic section (item 1) was subclassified 
as follows:
a. Penicillin
b. Ampicillin or amoxicillin
c. Erythromycin
d. Gantrisin
e. Penicillin plus gantrisin
f. Tetracycline
g. None of the above (Specify)
h. Unrecorded

Classification facilitates handling of large num
bers of discrete and disparate data items. For 
other items of information it is preferable to record 
specific values for such items as weight, body 
temperature, or blood glucose. With numeric data 
such as this, calculation of means and standard 
deviations may be made.

Coding
Codification of ail information must be accom

plished for studies requiring computer analyses. 
Data processing personnel should be consulted re
garding this phase of extraction-form design.

Step 7. The Pilot Study
A trial (pilot study) of the extraction form on a 

small, usually five to ten, number of charts will 
generally be adequate to determine the suitability 
of the form and will frequently highlight problems 
of definition. Actual experience with the length of 
time required to locate and extract information 
from each chart will allow estimation of the mag
nitude of the study. Not infrequently, a pilot study 
will indicate redesign of the extraction form and 
will further clarify the feasibility of accomplishing 
study aims.

Step 8. Review
At this point, the hypotheses, “ dummy tables,” 

extraction form, and general research design 
should be carefully reviewed. Ideally, consultation 
would be obtained from a “ Research Committee” 
or other group of research-oriented individuals 
from family medicine and other related disciplines.
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The critical decision of whether to proceed or to 
abandon any study should be made at this point 
Since all preceding steps consume only a small 
portion of the total resources essential for com
pletion of a project, omission of this review step 
could be, at the least, wasteful. Should any of the 
foregoing steps contain inaccurately conceived 
material, considerable numbers of hours could be 
devoted to the production of worthless, unrepro- 
ducible, or invalid data. Although all carefully 
planned studies may not be successful, poor plan
ning invariably results in questionable data and 
conclusions.

Summary and Conclusions
With its recent emergence as a specific medical 

discipline, and with increasing definition of its 
scope and content, research in family medicine 
presents an exciting and intellectual challenge to 
its participants. The unique characteristics of the 
patient population permit investigation of factors 
in health and disease not ordinarily amenable to 
research within other disciplines. By participation 
in the ongoing care of all members of a family, 
direct assessment may be made of the impact of 
the family as a functioning unit upon the well
being of its individual members. Much remains to 
be learned concerning health-related problems as 
they present for diagnosis and management in the 
ambulatory setting.

It is only through the application of established 
principles of research methods and design within 
the family practice setting that new insights may 
be gained. This discussion of research design, by 
no means comprehensive, is intended to give an 
overview of those methods of research most likely 
to evoke meaningful answers to some of the ques
tions encountered in the family practice setting. 
Any single project may employ one or a combina
tion of the design types illustrated here.

Although this paper has focused on technical 
aspects of investigational procedure, the critical 
element of all research activity lies with the crea
tive input of the investigator. In the words of P. L. 
Berger (1969),

In science as in love, a concentration on tech
nique is quite likely to  lead  to impotence.
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Appendix
Protocol for the Diagnosis and Management of Otitis Media

A. Acute O titis  M ed ia
1 M in im a l d ia g n o s tic  c rite ria— one o r m ore  o f the fo llo w in g :

a. Redness and b u lg in g  o f ty m p a n ic  m em brane  (in the  absence o f bu llous  m yrin g itis )
b. Redness and ab no rm a l m o b ility  o f the  tym p a n ic  m em brane
c. A  d iffe rence  be tw een the  tw o  tym p a n ic  m em branes in redness o r m o b ility
d. Redness o f th e  ty m p a n ic  m em brane , p lus one o r m ore o f the  fo llo w in g : pa in , feve r, loss o f 

landm arks
2. Labo ra to ry  w o rk

a. If pa tien t w ith  feve r is less than  s ix  weeks o f age, do the fo llo w in g :
i. H osp ita liza tion , lu m b a r punctu re , b lood  cu ltu re, chest x-ray, tym pan o  centesis (op tiona l), 

u rine  cu ltu re
b. If pa tien t w ith  feve r is s ix weeks to  th ree  m on th s  o f age, do the  fo llo w in g :

i. H osp ita liza tion  is op tion a l, bu t pa tien t requires lum ba r puncture , b lood  cu ltu re , and chest 
x -ray  (p a rtic u la r ly  if  ch ild  appears tox ic)

c. If pa tien t is ove r th ree  m on th s  o f age:
No la b o ra to ry  w o rk  is requ ired

3. T rea tm en t
a. A n tib io tic s

i. If pa tien t is less than  six  w eeks o f age, hospita lize. A n tib io tic s  w ill depend upon cu rre n t 
s u s c e p tib ility  o f g ram  negative  organ ism s

ii. If p a tien t is s ix  weeks to  th ree  m on th s  o f age:
a. A m o x ic ill in  30 m g/kg per day
b. A m p ic ill in  50 to  75 m g/kg per day
c. If v o m itin g , 600,000 un its  o f B ic illin  C-R plus oral G an tris in  (if m ore  than  tw o  m on th s  o f 

age, 150 m g/kg per day in d iv ide d  doses) o r in tram uscu la r am p ic illin  125 to  250 m g, then  
e ith e r ora l a m o x ic illin  o r a m p ic illin

iii. If patient is over three months of age: any of the following:
a. 1,200,000 un its  B ic illin  C-R if  g rea te r than 30 kg; 600,000 B ic illin  C-R, if  less than  30 kg
b. A m o x ic ill in  30 m g/kg per day; am p ic illin  50 to  75 m g/kg per day
c. O ral p e n ic illin  1/2 gm /da y  if  less than 30 kg; 1 gm /day i f  g rea te r than 30 kg
d. O p tion  (a) o r (c), p lus  G an tris in  150 m g/kg in d iv ide d  doses per day
e. E rth rom yc in  and G an tris in  pa rticu la rly  useful in the pe n ic illin -a lle rg ic  pa tien t

b. D econgestants an d /o r an tih is ta m ine s : perhaps useful if the  ch ild  is a lle rg ic . There  is no 
ev idence o f th e ir  va lue  in the  tre a tm e n t o f o tit is  m edia.

c. F o llow -u p : tw o  weeks. Check m ove m en t and m orp h o lo g y  o f tym p a n ic  m em brane. A sk abou t 
and /o r check hearing . If hearing is im pa ired  at th is  v is it, reschedule v is its  m o n th ly  u n til hearing 
re tu rns  to  norm al.

B. Recurrent o tit is  m ed ia
1. Definition: three or more infections in one year
2. T rea tm en t: ora l G an tris in  500 m g tw ice  a day (on ly  'p ro ve n ' be ne fit is in m ales un de r 6 years old)

C. Prevention
1. Educate mother to feed baby in upright position.
2. A ll ch ild re n  w ith  c le ft pa la te  need po lye thy lene  (PE) tubes as soon as feas ib le  (usua lly  abou t 3 to  5 

m on th s  o f age).
D. W hen to  re fer

1. Incom p le te  reso lu tion  o f acute o tit is  m edia w ith  appropria te  the ra py  m an ifes ted  by:
a. Pers is tent decreased (> 25  decibels) hearing at three m on th s  a fte r onse t o f in fec tion , o r severe 

hearing  loss at one m on th
b. Persistence o f m id d le  ear f lu id  at th ree m on ths  o r he m o tym pa nu m  at any tim e
c. A te le c ta tic  ty m p a n ic  m em brane
d. For recu rren t o tit is  m edia w h ich  m ay bene fit by the  p lacem ent o f PE tubes
e. A t pa ren ts ' request
f. For allergic work-up if this appears to be a prominent feature of the illness

E. Place o f to n s ille c to m y  and /o r ad eno idec tom y: p robab ly  none. O ccasiona lly , ad eno idec tom y is useful 
at the tim e  o f PE tub e  insertion .

F. Use o f m y r in g o to m y : ra re ly  required.
O nly proven be ne fit is fo r  acute re lie f o f pain.
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