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IN APPROACHING their inquiry, researchers in medicine 
and most of the behavioral sciences have commonly 
employed quantitative methods. However, in recent years 
there has been renewed interest in qualitative research 
as an additional methodologic approach. 1-3 The quan- 
titative approach uses techniques from biostatistics and 
epidemiology to determine the association between in- 
dependent and dependent  variables. Qualitative ap- 
proaches, on the other hand, use case and field study 
designs common to the ethnographic tradition in an- 
thropology and education, and to the qualitative tradi- 
tions in sociology and psychology (see Tesch 4 and Miller 
and Crabtree ~ for an overview). 

Quantitative and qualitative approaches differ in re- 
search design and in data collection and analysis tech- 
niques. Quantitative research traditions typically em- 
phasize a hypothesis-testing approach. A-priori hypotheses 
are tested, and if not disproved, the argument for them 
is strengthened. The specification of a quantitative study 
design usually implies a fairly standard approach to the 
sampling, collection, statistical analysis, and presentation 
of data. Data collection techniques in qualitative re- 
search strive for reliable measurement of predefined 
concepts. If the measurement techniques are accurate, 
meaningful, and relevant to the study subjects, and if 
appropriate probability sampling techniques are used, 
quantitative data have the advantage of generalizability 
to other similar researchers and settings. 

Qualitative research designs are typically interpre- 
tive. ~ Observations or interviews are used to generate 
descriptions, themes, concepts, taxonomies, typologies, 
postulates, portraits, or theories. These are each refined, 
verified, or rejected in a continuous data collection and 
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analysis feedback spiral toward greater abstraction. Be- 
cause of this interpretive nature, it is more difficult to 
specify a priori the approach to be taken when a qual- 
itative study design is used. The researcher creates a 
design, integrating techniques according to the emerg- 
ing goals of the study. Data collection techniques used 
in the qualitative approach are typically open-ended and 
iterative. They yield rich and ecologically valid descrip- 
tive data that uncover patterns and connections. These 
techniques include collecting in-depth data, usually in 
the form of participant observation, focus groups, or 
depth interviews, with a small group of study subjects 
in order to glean domains of culturally relevant meaning. 
Analytic strategies are interpretive in nature. 

Both qualitative and quantitative approaches have 
rich traditions. Researchers are typically trained in either 
one or the other paradigm and methodology. Journals, 
with rare exceptions, have tended to publish either 
quantitative or qualitative research, but seldom both. A 
lack of understanding of alternative research approaches 
and a philosophical belief in the fundamental differences 
between the two approaches ('. 7 have tended to polarize 
quantitatively and qualitatively oriented researchers into 
two camps. 8 

Despite this debate, there is increasing interest in 
integrated multimethod approaches to research. 1' 3. 7 "The 
multimethod approach is a strategy for overcoming each 
method's weaknesses and limitations by deliberately 
combining different types of methods within the same 
investigation. ''9 Most research endeavors can be en- 
hanced by including some features of other approaches 
as a means of cross-validation or triangulation. Express- 
ing research questions so that they always fit one par- 
adigm or another is limiting. In the dynamic research 
process, the level of understanding is constantly evolv- 
ing, and the research questions change as understanding 
unfolds. 

The progression of a research idea from identifi- 
cation toward quantifying, verifying, and generalizing 
observations and hypotheses leads the researcher to- 
ward quantitative data collection techniques. Yet, this 
journey takes the researcher farther away from the phe- 
nomenon. In the process of ensuring reliability and gen- 
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eralizability, the researcher may miss much of the valid 
and meaningful information. The integrated use of both 
qualitative and quantitative approaches can allow for an 
understanding of meaning, along with quantitative test- 
ing of hypotheses. We propose that a combination of 
the two approaches can yield higher-quality results with- 
out unreasonable additional effort, and can be a more 
efficient and encompassing way to create understanding. 

A MULTIMETHOD APPROACH 

Integrated research approaches can use quantitative 
and qualitative techniques either sequentially or con- 
currently. Qualitative methods may be used in advance 
of a quantitative study to develop hypotheses and vali- 
date measures. Alternatively, qualitative methods may 
follow a quantitative study to explain the meaning of 
findings. Both methods may be used concurrently either 
in parallel or in truly integrated multimethod research 
designs. 

In the examples that follow, we first present a case 
in which quantitative methods generated a new study 
question and provided a quantitative sampling frame for 
subsequent qualitative research. The second example 
describes a research study designed to include the si- 
multaneous use of qualitative and quantitative data col- 
lection techniques. In this example, the qualitative data 
were used to explain or amplify the meaning of findings 
from the quantitative study, to cross-validate the findings 
and measurement techniques, and to generate new hy- 
potheses. 

The final example depicts a more complex, inte- 
grated multimethod approach. In this case, the research 
question was developed through multiple levels of in- 
quiry: identification, description, association, and pre- 
diction (see Miller and CrabtreeS). Different methods 
were used at each level to maximize validity and rele- 
vance. 

CASE EXAMPLES 

Example 1: Sequential Use of a 
Multimethod Approach 

For several years researchers at the University of 
Connecticut have been using quantitative methods to 
examine the effect of the organization of health care 
services and psychosocial factors on variation in meta- 
bolic control of people with non-insul in-dependent  di- 
abetes mellitus. 1°- 13 The most recent epidemiologic in- 
vestigation prospectively evaluated the impact of an 
educational intervention on glycemic control. 13 An un- 
expected finding was that while patients with recently 
diagnosed diabetes improved their metabolic control 
while attending the diabetes care program, patients who 
had diabetes for longer than two years tended to dem- 
onstrate no change. This association was explained nei- 

ther by biomedical data, including measures of diabetes 
complications, nor by psychosocial measures of family 
function, social support, and locus of control. 

The epidemiologic results, despite reaching an im- 
passe with known concepts and measures, did provide 
an exciting starting point for further study. It was ap- 
parent that factors that had not been identified, defined, 
or refined into a quantitative measure differentially af- 
fected these groups. Several members of the research 
team are well-versed in qualitative and quantitative re- 
search methods. As a way to explain the unanticipated 
results, inductive, meaning-centered  qualitative re- 
search was designed to explore and identify factors that 
showed how diabetes and its chronicity affect people's 
lives, thus increasing understanding of the association 
discovered using quantitative methods. 

For the qualitative research, people were classified 
into four distinct groups based on long or short duration 
of diabetes and degree of metabolic control. Focus groups 
were used to discover concepts  that were salient to and 
that differentiated these four groups. Focus group data 
were supplemented with in-depth interviews. The focus 
groups were tape-recorded and transcribed using the 
approach described by Morgan.14 The transcripts of both 
the focus groups and the in-depth interviews were an- 
alyzed using an adaptation of the grounded theory ap- 
proach of Glaser and Strauss, 1~ as modified by Crabtree 
and Miller. ~6 The purpose of the analysis was to identify 
themes, concepts, and patterns that distinguish the four 
groups. 

Among the intriguing findings, 17 it was found that 
patients who successfully responded to the program de- 
scribed an epiphany, that is, a "turning point" that made 
them decide to take diabetes seriously and to integrate 
it into their lives. In some cases, it was seeing a close 
friend or relative having devastating outcomes from di- 
abetes; in others, the epiphany was exposure to an in- 
spirational person who had successfully learned to live 
with diabetes. This epiphany was never described as 
being related to the health care system or health care 
providers. In fact, a number of respondents reported 
they changed their primary physician when that physi- 
cian did not also begin to take their diabetes more se- 
riously. 

This example illustrates how qualitative and quan- 
titative methods can be used sequentially. The survey 
research component  served to focus the research ques- 
tion and to suggest an initial sampling frame, while re- 
sults from the qualitative component  enabled the re- 
searchers to better understand the statistical results. In 
addition, the qualitative findings provided a better the- 
oretical understanding of the meaning of diabetes in 
people's lives. A follow-up quantitative study is now war- 
ranted with new and better measures, and an interven- 
tion program that seeks to facilitate their epiphanies is 
being planned. In contrast with being left with a puzzling 
quantitative finding that was difficult to interpret, the 
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post-hoc use of qualitative methods to explore patient 
experiences yielded a pattern that both explained the 
findings and led to new hypotheses. 

Example 2: Concurrent Use of a 
Multirnethod Approach 

Work-site health promotion programs, while ben- 
eficial to the majority of participants, enroll only a mi- 
nority of employees at most work sites. In an effort to 
identify potentially mutable factors associated with par- 
ticipation, a prospective study was planned using both 
qualitative and quantitative methods at a work site em- 
barking upon a new health promotion program. Baseline 
quantitative data were gathered for employees, using a 
questionnaire measuring factors that the literature sug- 
gested might be associated with participation. The pro- 
gram was then offered to all employees, and employee 
scores on the baseline measures were compared for those 
who enrolled and those who did not. Among the mul- 
tiple measures of psychosocial factors, only perception 
of program efficacy was associated with participation. 
Social support was associated with participation only in 
subgroup analysis of nonwhite employees. ~8 

Initially, it had been proposed that the study find- 
ings be used to design interventions to increase partic- 
ipation; however, the largely null findings gave little 
insight into how such interventions might be focused. 
In addition, the quantitative data were of little use in 
deciphering the meaning of the null findings. Fortu- 
nately, the collection of qualitative data had been inte- 
grated into the study design, and was helpful for these 
purposes. 

As part of the planned research design, additional 
semistructured interviews were given to employees after 
they had chosen to participate or not. A 5% random 
subsample of those who chose to participate and a 5% 
random subsample of those who chose not to participate 
were selected for the interview. Analysis and rank or- 
dering of the frequency of responses to questions about 
why people participated or not or what would have 
made them more likely to participate, gave insights that 
will be more directly helpful than the survey data in 
designing interventions to increase participation. 19 

In addition, open-ended key informant interviews 
were conducted at the work site before, during, and 
after the program was announced. The key informants 
included the occupational health nurse, the medical di- 
rector, and the director of human resources. Analysis of 
these interviews revealed that initial interest in the health 
promotion program came predominantly from employ- 
ees already committed to fitness and health. However, 
as these employees began talking about the program 
with their coworkers, a much wider cross-section of 
employees began enrolling, including employees with 
initially negative attitudes toward health and fitness and 
those with poor  health habits. 19 

Interview interpretation led to the conclusion that 
social network factors and changes in the work culture 
may be more important than preexisting attitudes and 
beliefs in determining participation. Key informant data 
also pointed out that the survey methodology was flawed 
for determining the effect ofpsychosocial  factors on the 
decision to participate. As part of the prospective epi- 
demiologic study design, the psychosocial variables had 
been measured prior to the enrollment period to allow 
their assessment independent of any effect of program 
participation on attitudes and beliefs. However, the 
process of introducing the health promotion program 
apparently altered these attitudes and beliefs, making 
the initial measures less relevant to the individual's de- 
cision about participation. 

In this primarily quantitative epidemiologic study, 
key informant and semistructured interview data col- 
lections were included concurrently with a small amount 
of additional effort and cost. The insights provided by 
these qualitative data were useful in discerning mcth- 
odologic reasons for the largely null findings, in inter- 
preting the meaning of the findings, and in designing 
future studies and applied interventions. 

Example 3: A Muitimethod Approach to a Total 
Research Package 

Example 1 illustrated the simple sequential use of 
qualitative and quantitative methods, and example 2 de- 
scribed the simple concurrent  integration of these meth- 
ods. The third example moves beyond this dichotomous 
understanding to a more integrated, multimethod ap- 
proach to a particular trajectory of research. In this ex- 
ample, multiple data collection and analysis strategies 
were used in an effort to maximize the validity, rele- 
vancy, and generalizability of the research. 

A recently published study of hip fracture among 
independently living elderly subjects 2°,21 sought to 
understand the experience of hip fracture and to deter- 
mine the psychosocial predictors of successful return to 
function. 

This research proceeded through multiple stages. 
Standard epidemiologic approaches were taken to re- 
cruit a sample of 80 subjects with uncomplicated frac- 
tures who met inclusion criteria for function and in- 
dependent living. Data were collected using a combination 
of methods. Formal scales measured functional status, 
social function, psychological well-being, and sickness 
behavior. In-depth tape-recorded ethnographic inter- 
views with the subjects were used to gather data defining 
the important domains of the experience of having a hip 
fractured. In addition, participant observation on the 
orthopedic floors gathered both confirmatory and ex- 
ploratory data describing the injury and rehabilitation 
processes. The quantitative data permitted generaliza- 
tion of the results to other populations or comparison 
of the findings with those of other studies and quanti- 
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fication of factors for wh ich  concep t s  and measures  al- 
ready existed. The  quali tat ive data a l lowed the research- 
ers to advance  b e y o n d  the previous  state of knowledge  
about  the re levant  domains  and measures  of psychoso-  
cial factors affecting the o u t c o m e  of r e t u r n  to ambula-  
t ion after a hip fracture. 

Data analysis involved  mul t ip le  steps that in tegra ted  
evaluat ion of bo th  the quali tat ive and quant i ta t ive  data. 
The quali tative narrat ive data w e r e  t ranscr ibed,  and then  
rev iewed by three  b l inded  i n d e p e n d e n t  judges, w h o  
identif ied emergen t  or r ecu r r en t  themes.  Addit ional  cat- 
egories were  ident if ied by the research team after re- 
v iewing both  the t ranscr ipts  and the pub l i shed  litera- 
ture. Eighteen possible  d imens ions  were  identified. After 
review of an addi t ional  t en  transcripts,  the n u m b e r  of 
domains  was r e d u c e d  to 13, wh ich  were  g rouped  in to  
three  compos i te  variables. Based on  these initial analy- 
ses, a narrat ive cod ing  i n s t r u m e n t  was developed,  wh ich  
measured  these factors on  seven-poin t  Likert scales. The  

coding  sheet  was p re tes t ed  by the three  i n d e p e n d e n t  
judges on  five transcripts,  refined, and  fur ther  re f ined  
on  another  20 transcripts.  

Using the ref ined ins t rument ,  in te r ra te r  rel iabil i ty 
and in ternal  cons i s t ency  for the scales we re  assessed by 
two judges i n d e p e n d e n t l y  rat ing 20 transcripts.  Alpha 
reliabil i ty was greater  than 0.70 for all d imens ions  ex- 
cept  one, wh ich  was dropped.  The i n s t r u m e n t  was t hen  
used to score the r ema in ing  60 transcripts.  

The scores on  these newly  deve loped  scales, and 
the scores on  the previous ly  deve loped  formal scales, 
we re  used as i n d e p e n d e n t  variables in subsequen t  quan-  
t i tative analyses. These  analyses used a repeated-mea-  

sures analysis of var iance  approach to examine  changes  
in ambula t ion  at three- and s ix-month  fol low-up periods,  
cont ro l l ing  for mul t ip le  potent ia l  con found ing  variables. 

The study ident if ied three  n e w  categories  of mean-  

ing: explanatory  models ,  sense of disability, and futurity.  
Individuals  who  pe rce ived  the fracture in an ex te rna l  or 
a mechanica l  fashion, and those whose  p e r c e p t i o n  of 
disability was cons i s ten t  wi th  greater  au tonomy,  inde-  
pendence ,  and connec tedness ,  showed  greater  improve-  
m e n t  in ambula t ion  at three-and s ix -month  follow-ups. 

The use of quant i ta t ive  sampling,  m e a s u r e m e n t  of 
previously  concep tua l i zed  i n d e p e n d e n t  variables and  
o u t c o m e  measures,  and analyses a l lowed the s tudy to 
achieve in ternal ly  valid results  that can be  genera l ized  
to o ther  settings. However ,  ff the s tudy had used only  
these quant i ta t ive  techniques ,  its c o n t r i b u t i o n  of n e w  
knowledge  to the l i terature  wou ld  have b e e n  small. By 

incorpora t ing  in jury  narrat ives and par t ic ipant  obser-  
vat ion as pr imary  data co l lec t ion  techniques ,  the re- 
searchers advanced  unde r s t and ing  of the expe r i ence  of 
hip fracture and  ident i f ied n e w  domains  of meaningfu l  
ways of th inking  abou t  the illness f rom the pa t ien t ' s  

perspect ive.  This type of in format ion  has bo th  cl inical  
and hypothes is -genera t ing  utility. In  addit ion,  by quan-  
tifying the m e a s u r e m e n t  of these n e w  domains ,  the re- 

searchers we re  able to examine  their  predic t ive  abili ty 
for an impor tan t  func t iona l  ou tcome.  Thus, w i th in  a sin- 
gle m u l t i m e t h o d  study, exis t ing hypotheses  were  tested, 
ne w  unde r s t and ing  and  measures  w e r e  developed,  and 
the reliabil i ty and pred ic t ive  validity of these n e w  meas- 
ures were  tested. This approach was very likely m o r e  
time-efficient and  cost-effective than separate s tudies  
wou ld  have b e e n  for these purposes.  The insights f rom 
this s tudy wil l  likely lead to a cl inical  trial to evaluate 
the effect of  an i n t e r v e n t i o n  des igned  a round  these do- 
mains. 

CONCLUSION 

Qualitative and quant i ta t ive  me t hods  have different 
strengths and weaknesses.  The approaches  differ in  s tudy 
design, data col lect ion,  and analytic techniques .  The ap- 
propriate me thodo logy  depends  on  the research ques- 
tion, the setting, the state of cu r r en t  theory  and knowl-  
edge, the availability of valid m e a s u r e m e n t  tools, and  
the proposed  uses of the  in fo rmat ion  to bc  gathered.  
There may bc s i tuat ions in  w h i c h  the exclusive  use of 
a qualitative approach or  a quant i ta t ive  one  is best. How- 
ever, most  research endeavors  can  benef i t  f rom formally 
incorpora t ing a m u l t i m e t h o d  approach,  regardless of  

which paradigm the researchers  prefer. By using a mul- 
t imethod approach e i ther  sequent ia l ly  or concur ren t ly ,  
researchers improve  the efficiency of the research pro- 
ccss and increase the l ikel ihood of reach ing  conc lus ions  

that are relevant,  valid, and general izable.  
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