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Longitudinal Research and Data Collection 
in Primary Care

ABSTRACT
PURPOSE This article reviews examples of and experience with longitudinal research in 
family medicine. The objective is to use this empirical information to formulate recom-
mendations for improving longitudinal research. 

METHODS The article discusses 3 longitudinal studies from the Nijmegen academic family 
practice research network: 1 on the prognosis of depression and 1 each on the prognosis 
of and outcomes of care for type 2 diabetes mellitus. The Nijmegen network has recorded 
all episodes of morbidity encountered in Dutch family medicine since 1971 in a stable 
practice population. This network’s experience is evaluated to identify lessons that may help 
other practice-based research networks (PBRNs) in pursuing longitudinal research. 

RESULTS In terms of external conditions (conditions related to the general setting), the 
stability of a population and a high level of continuity of care substantially enhance 
the ability to perform longitudinal research. In terms of internal conditions (condi-
tions related to the PBRN), motivation of family physicians and their staff to conduct 
ongoing data collection, and their ownership of the data are key for success. Other 
critical internal conditions include standardization of data; collection of data by clini-
cian-friendly means; training of family physicians and their staff in data collection, as 
well as meetings for discussion of this task; provision of feedback to practices on the 
research fi ndings; use of standard procedures to promote adherence to data collec-
tion; availability of facilities for regular measurement of patients’ health status or chart 
review; and use of mechanisms for tracking patients who leave the practice area.

CONCLUSIONS Insight from existing experience suggests that longitudinal research 
can be enhanced in PBRNs. The best way forward is to build longitudinal data collec-
tion by drawing on lessons from successful studies. Primary care research policy should 
advocate for a role of longitudinal research and stimulate its development in PBRNs 
under favorable population circumstances.

Ann Fam Med 2005;3(Suppl 1):S46-S51. DOI: 10.1370/afm.300.

INTRODUCTION

This article reviews the necessary conditions for conducting longitu-
dinal research in the family medicine setting and suggests possible 
ways of improving this research. It analyzes the research infra-

structure needed to study patients, their illnesses, and their care over time. 
Three examples of longitudinal studies using a family practice database are 
presented to illustrate inherent problems and possible solutions. 

The aim of this article is to recommend ways of improving longitudinal 
research in family practice, in part by making strategic choices, ie, by tap-
ping into family medicine populations that have favorable conditions in 
terms of stability of the population and continuity of care, and in part by 
promoting better research methodology and better structuring of databases. 

FAMILY MEDICINE AND LONGITUDINAL RESEARCH
Family physicians (FPs) provide primary medical care for patients in the 
community. The access of patients to this care for any health problem and 
the professional working relationship with patients over time (continuity of 
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care) form the basis of FPs’ preventive and therapeutic 
interventions.1,2 To provide care with an eye to patients’ 
futures, clinicians must have evidence on the long-term 
effects of preventive and therapeutic interventions.3 
This need is the impetus behind longitudinal research. 

Unfortunately, longitudinal research is underappreci-
ated, and the conditions of care often pose challenges to 
such research: health care systems connect patients and 
providers for episodic rather than ongoing care, while 
the geographic mobility of patients and FPs hampers the 
establishment of lasting working relationships. As a conse-
quence, the research infrastructure needed to study health 
problems in their long-term context is poorly developed.

Primary Care Practice-Based Research Networks
Primary care practice-based research networks (PBRNs) 
have emerged as the infrastructure for research in fam-
ily medicine.3-5 PBRNs can tap into the continuity of 
patient care and extend the time window of research 
beyond the few years usually covered by research proj-
ects. The long-term natural history of disease and the 
outcome of care are essential pieces of information in 
assessing the effectiveness of family practice. 

PBRNs are driven by the research interests of prac-
titioners, resulting in their ownership of research. This 
ownership enhances a long-term commitment to data 
collection. But consistent data collection over time 
and ongoing adherence to study protocols also require 
ensuring that data are collected in a methodologically 
rigorous way; furthermore, linking PBRNs to a research 
center or university5,6 is particularly important for 
longitudinal research. Models of successful research in 
family practice clearly show the possibility of training 
of FPs and their staff in data collection and introducing 
a scientifi c esprit de corps in this setting.7-11

Structuring Longitudinal Data in Primary Care
PBRNs constitute a multicenter research setting, and 
standardization of data and terminology within net-
works is therefore essential. Standardization is particu-
larly important for longitudinal research: data must not 
only be consistent across different study sites, but even 
more important, must be consistent over time. 

To structure data longitudinally, information on visits 
and contacts must be organized into “episodes of illness”12 
that can in turn be linked over time to individuals. A fi rst 
prerequisite is to classify each health problem encountered 
during practice visits as either a new problem or part of 
an established problem, and to link the data from multiple 
practice visits into episodes of illness. The International 
Classifi cation of Primary Care (ICPC)12 offers a framework 
to structure episodes, and this framework can be used 
even without concomitant use of the ICPC classifi cation for 
recording relevant information, such as physician contact, 

diagnosis, and diagnostic and therapeutic procedures. This 
approach is used, for example, in the Nijmegen database,5 
from which a number of examples are presented below.

Using both ICPC components has advantages, how-
ever, as it helps to further structure the clinical informa-
tion. In Dutch family practice, for example, the recording 
of information has been made easier because the ICPC 
has been used to structure the electronic medical record; 
the result is a user-friendly way of collecting and record-
ing data under routine conditions of care. In particular, 
for disease-specifi c research, ICPC offers diagnostic crite-
ria13 that are applicable under primary care conditions. 

A second prerequisite for structuring longitudinal 
data is to assign episodes to individual patients, for 
example, through a unique personal identifi cation code. 
The process can be refi ned by adding patients’ socioeco-
nomic characteristics and by classifying individuals living 
in the same household as families. This approach is like-
wise facilitated in Dutch databases because the health 
care system works with FPs’ personal lists of patients, and 
whole families usually register with the same FP. 

EXAMPLES OF LONGITUDINAL STUDIES
Below, 3 examples of longitudinal studies from the Nijmegen 
academic family practice research network5,7-11 are dis-
cussed to illustrate a number of challenges in longitudinal 
research: (1) ensuring that the database can bridge time, 
(2) assessing how representative the data are of family 
practice at large, (3) maintaining scientifi c quality control 
of the data, and (4) assessing how quality and consistency 
of patient care may infl uence research results.

Research Setting
The Nijmegen academic family practice research net-
work was founded in 1971 in 4 practices to record all 
episodes of morbidity for which patients consulted FPs 
(including those for diagnoses made by specialists after 
referral) and cause of death among these patients. This 
recording, which takes place in a stable practice popu-
lation of approximately 12,000 people, has continued 
ever since; consequently, the data set that has developed 
enables the tracking of individuals’ medical histories for 
more than 30 years. Since 1986, the 4 practices, together 
with 5 other practices in the region, have been record-
ing all data related to the process and outcomes of care 
among patients with chronic diseases (diabetes mellitus, 
hypertension, and asthma and chronic obstructive pul-
monary disease) and have been giving practices and FPs 
structured feedback on these measures.8 

The database is a key component of the Nijme-
gen family medicine research program of longitudinal 
research among patients with chronic diseases. The impe-
tus for establishing this database was the need to access 
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previously unavailable empirical morbidity data from fam-
ily practice, at the time of founding of the Department 
of Family Medicine at Nijmegen University. At that time, 
the research interest was in the development of morbid-
ity in families and over generations14; of note, stability of 
the practice population and continuity of care were such 
self-evident features that they were taken for granted. In 
hindsight and with evidence of continued stability of this 
population15 at a time of increasing geographic mobility 
in the Dutch population, no better location could have 
been chosen for longitudinal data collection.

A number of measures have been taken to ensure 
consistent recording and classifi cation of information in 
the database over time:

• Since founding of the network, the classifi cation 
for morbidity has been unchanged; conditions are clas-
sifi ed using the Dutch translation of the E-book.16 

• All FPs in the network meet regularly to discuss 
and compare their approaches to registering patients 
and classifying conditions; in the event of disagree-
ment, consensus is sought and formulated in the regis-
tration rules. The comparability of FPs’ performance is 
checked using case vignettes. These meetings remain 
important despite the lengthy experience of most FPs 
in the network and their use of the same classifi cation.

• New FPs joining the practices are trained in the 
use of the classifi cation and the registration rules.

• Practice assistants are trained and regularly super-
vised in the assignment of unique patient- and family-
identifying codes, and in the entry of patients’ social 
and demographic information.

• In every practice, practice assistants ensure that 
recorded data are transported from the practice to the 
central database.

All patients on the practices’ lists are informed of the 
use of the database for research and asked to provide 
written consent. If a patient leaves the practice, the 
patient’s new address and the name and address of the 
patient’s new FP are recorded to enable future contact.

Example 1: Depression Recurrence Among 
Family Practice Patients
Depression is a common chronic condition in family 
practice for which long-term treatment with antidepres-
sant medication is recommended to prevent a recur-
rence. As this recommendation is based on research 
among patients referred for psychiatric care, the aim of 
the study undertaken with the Nijmegen database was to 
establish the incidence of recurrence after a fi rst episode 
of depression among patients treated in family practice.

In looking for an alternative to a long-term prospective 
study, the investigators considered analyzing data from 
the Nijmegen family medicine database, which makes it 
possible to identify patients in whom depression was diag-

nosed up to 20 years earlier. The investigators therefore 
undertook a historic cohort study (described in a later 
section). From the database, they enrolled all patients who 
had experienced a fi rst episode of depression between 
1971 and 1986. Selection of this time period allowed for a 
follow-up of at least 10 years after the fi rst episode.9 

A major challenge was to determine whether all 
patients had had major depression. For the study fi nd-
ings to be relevant, it was essential that the condition 
was depression as it is currently understood and defi ned. 
It was not possible to assess the criteria used to make 
the diagnosis through a chart review because FPs only 
occasionally recorded such information. For that reason, 
the investigators used a proxy of diagnostic accuracy 
of depression by the FPs, assessed through psychiatric 
interviews with patients with recently diagnosed depres-
sion. This evaluation showed that in most cases, the 
episode had fulfi lled the diagnostic criteria of major 
depression according to the Diagnostic and Statistical Man-
ual of Mental Disorders, Fourth Edition.11 To assess the cur-
rent health status and quality of life of patients enrolled 
in the study, all were sent a set of questionnaires. 

The study found that 60% of patients in whom 
depression had been diagnosed did not have a recurrent 
episode in the 10 years thereafter—a rate higher than 
expected based on studies in psychiatry.9 Results obtained 
with the questionnaires showed that depression nonethe-
less continued to have a major adverse impact on patients’ 
quality of life years later, even with no recurrence.17 

Example 2: Cardiovascular Complications 
Among Patients With Diabetes Mellitus
The aim of the second study using the Nijmegen data-
base was to assess the risk of cardiovascular complica-
tions among patients with type 2 diabetes mellitus 
being treated in family practice. At the time of the 
study in 1989, this outcome was largely undocumented. 

The fi rst challenge of this study was to determine 
the medical history of patients since the diagnosis of 
diabetes. Again, the investigators formed a historic 
cohort, this time one of all patients in the database 
with diabetes mellitus diagnosed between 1971 and 
1989. The complete medical history after diagnosis had 
been recorded and coded routinely in the database for 
all of the patients. The data therefore allowed a follow-
up from the time of diagnosis until (1) the end of the 
observation period in 1994, (2) death of the patient, or 
(3) departure of the patient from the practice. With this 
approach, 265 patients were enrolled, and the maxi-
mum observation time since diagnosis was 23 years. For 
each diabetic patient (case), the investigators selected a 
nondiabetic patient (control) matched for age, sex, and 
social class who received care from the same FP. 

The second challenge was determining whether all 
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patients selected truly had diabetes mellitus. This meth-
odologic question was particularly important because 
in 1985, shortly before the design of the study—but 
in the middle of the historic observation period—the 
diagnostic criteria for diabetes mellitus changed.18 The 
question was therefore whether patients given a diag-
nosis of diabetes by their FP, particularly before 1985, 
had diabetes mellitus according to the 1985 criteria.

The investigators undertook a chart review of all 
patients enrolled. Using all written notes and labora-
tory reports, they established that more than 95% 
of the cases fulfi lled the reference criteria released in 
1985.7,10,18 A comparison of cases fulfi lling these criteria 
with their matched controls demonstrated elevated 
risks of cardiovascular morbidity and mortality among 
the cases, and consequently a poor prognosis of diabe-
tes mellitus type 2 in the family practice setting.7 

Example 3: Diabetes Care in Academic 
Family Practices
In a follow-up of the analysis of the diabetes cohort,7 the 
outcomes of treatment of diabetes mellitus in family prac-
tice were studied and compared with external criteria.8 

An audit-and-feedback system was introduced in 
the network in 1992 to improve diabetes care. Using 
the database, the investigators assessed process of care 
and outcomes of care in all patients with diabetes mel-
litus 1 year later (1993) and again 7 years later (1999). 
They compared these measures with those outlined in 
the Dutch College of General Practitioners’ guidelines 
for diabetes mellitus19 and with those of a state-of-the-
art randomized clinical trial.20

Between 1993 and 1999, outcomes improved 
substantially. By 1999, blood glucose levels were ade-
quately controlled in 52% of patients, blood lipid levels 
in 83%, and systolic and diastolic blood pressure in 
54% and 66%, respectively.8 These percentages were in 
the same order as those achieved under the conditions 
used in the randomized trial.20

The challenge in this study was the interpretation of 
the fi ndings. The investigators concluded that high-quality 
diabetes treatment was feasible in family practice. But given 
the self-selection of FPs in the network and their academic 
setting, the fi ndings were not generalizable to unselected 
FPs, whose diabetic patients had poorer outcomes.21,22

BUILDING LONGITUDINAL DATABASES 
AND QUALITY OF RESEARCH DATA
When building a longitudinal database and planning 
for high-quality longitudinal research, PBRNs must 
consider both external conditions (ie, those related to 
the general setting) and internal conditions (ie, those 
related to the network itself). 

External Conditions
External conditions that are favorable for longitudinal 
research include stability of the population and continu-
ity of care. In principle, every family practice database 
holds longitudinal data from patients, but the validity of 
those data is determined by how long patients remain in 
the practice. As previously noted, the population served 
by the Nijmegen academic family practice research 
network has remained very stable over time. The Dutch 
health care system, with its high level of continuity of 
care between patients and FPs, offers more favorable 
conditions than the US system for longitudinal research. 

Internal Conditions
In planning a PBRN for longitudinal data collection, it 
is logical to choose a setting that offers optimal external 
conditions for such research, but the internal conditions 
that the PBRN can create and control are as important. 
First among these conditions is to secure the ongo-
ing commitment of FPs and their staff to longitudinal 
data collection. Ownership of data is crucial to such a 
commitment. In addition, success breeds success, and 
longitudinal data collection should be encouraged as an 
extension of successful PBRN activities. Other condi-
tions that PBRNs can control include the following:

• Standardization of data between FPs and between 
practices, and over time

• Integration of data collection for research with 
that for patient care in an FP-friendly manner

• Training of FPs, other physicians, and staff in the 
use of classifi cations and the rules for data collection

• Provision of meetings for FPs and other physi-
cians in the network to discuss and compare data col-
lection, and to give feedback from the collected data 

• Use of standard procedures to promote adherence 
to data collection 

• Provision of facilities for regular measurements of 
patients’ health status or chart reviews

• Use of mechanisms for tracking patients who 
leave the practice area

DESIGN OF LONGITUDINAL STUDIES
Approaches When Working With Existing 
Databases
In the examples given above of longitudinal studies 
conducted with a database, patients were enrolled 
because of a defi ned health event in their medical 
past—in example 1, a fi rst episode of depression; in 
example 2, a diagnosis of diabetes mellitus—and from 
that event onward, a sequence of health events (diag-
noses) was constructed. This design is called a historic 
cohort study. Although all events studied occurred and 
were recorded before the time of study, it is important 
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to emphasize that the recording was done prospec-
tively. In addition, FPs who performed the recording 
did so without knowledge of later studies that would 
use the data. In these respects, a historic cohort study 
differs essentially from a retrospective study. 

In example 2, the incidence of cardiovascular com-
plications in patients with diabetes mellitus (cases) was 
compared with that in matched nondiabetic patients 
(controls). In this way, a case-control approach was 
built into the historic cohort study. In example 3, the 
outcomes of care among a cohort of patients with dia-
betes mellitus (assessed from their current health status) 
were compared with those from external sources. This 
study is an example of outcomes research. 

When working with an existing database, these 3 
approaches—historic cohort studies, case-control stud-
ies, and outcomes research—are the ones most com-
monly used for longitudinal research.

Alternate Approaches
An alternate approach to longitudinal research is to use a 
randomized controlled trial (RCT) or other interventional 
study as the starting point for longitudinal observation. 
For example, the 1986 extension of the Nijmegen data-
base with follow-up data on chronic diseases was based 
on the follow-up of an RCT of cardiovascular preven-
tion.23 Investigators must keep in mind when using this 
approach, however, is the informed consent of patients 
and practitioners, which is usually given for a study that 
ends after a fi nite period. Data collected from that time 
forward will as a rule relate to the patients’ courses under 
usual care, as it is only occasionally possible to continue 
the experimental study conditions for a longer period. 
Like longitudinal studies that use existing databases, these 
studies must also meet the conditions of stability of the 
population and rigorous collection of follow-up data. 

ISSUES IN LONGITUDINAL RESEARCH
Unbiased Observation
As the emphasis in longitudinal research is on descrip-
tive studies, investigators should take into account the 
methodologic limitations of this research, such as dif-
fi culty in achieving unbiased observation in some cases. 
Particularly when studying outcomes of care, confound-
ing by clinical indication interferes with unbiased obser-
vation. This phenomenon has recently been analyzed 
in depth in the case of hormone replacement therapy 
(HRT).24,25 Cohort analyses documented reduced rates 
of cardiovascular events among HRT users, but RCTs 
later demonstrated elevated rates of such events in this 
group. The likely explanation for this contradiction was 
that practitioners had suspected that HRT might have 
cardiovascular adverse effects and therefore restricted 

use of this therapy to women with low cardiovascular 
risk—an example of confounding by clinical indication. 

Several strategies can be used to minimize bias in 
longitudinal studies. One strategy would be to include 
all patients with the problem being studied in the prac-
tice database—the full cohort. This is the strength of 
the studies described in examples 1 and 2. In example 3, 
however, which describes a study that excluded diabetic 
patients who died during the observation period, the 
inclusion of these patients might have yielded different 
study results. For this group in particular, tight metabolic 
and risk-factor control would have been important for 
optimizing outcomes, but also least likely to have been 
achieved—a fact that might have contributed to these 
patients’ deaths. Another strategy would be to include, 
in addition to the standard social and demographic data 
of patients, detailed clinical background data such as 
comorbidities and cotreatments, risk factors, or family 
medical history. These are the thick and rich descriptive 
data26 that family practice databases can provide.

Infl uence of Quality of Care
The ultimate goal of investing in the research infrastruc-
ture of PBRNs is to optimize patient care. But long-term 
analysis of the course of disease usually shows its course 
under routine clinical care and, in this way, quality of 
care infl uences the research. Studying the illnesses and 
diseases of patients over time requires optimal or at least 
consistent patient care, just as research requires high-
quality and consistent data. This issue is particularly 
of concern in longitudinal research because deviations 
from classifi cation criteria or care protocols, or selective 
participation and dropout accumulate over time, and 
even when these events occur at a modest rate, their 
cumulative effect can be substantial. 

Generalizability of Research Results
Participation of FPs in clinical research is inevitably a 
process of self-selection; furthermore, the more strenu-
ous the research efforts, the stronger this process of 
self-selection. Longitudinal research requires an ongoing 
commitment to research and, for that reason, PBRNs 
involved in this type of research in particular can be 
expected to represent a self-selected group of FPs.

Investigators must keep sight of the implications of 
self-selection for research fi ndings. In study example 3, a 
study of outcomes of diabetes care, the focus of research 
was the performance of the FPs, for example, their adher-
ence to protocols for care. In this case, self-selection will 
be a major issue, and the participating FPs will not repre-
sent FPs at large. But the focus of research in the studies 
in examples 1 and 2 of the prognosis of depression and 
diabetes, respectively, was patients and their health prob-
lems. Self-selection of FPs should be much less of a prob-
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lem, as FPs care for unselected patients representing the 
local community population. For that reason, longitudinal 
data collection in PBRNs leads to generalizable fi ndings 
for family medicine when the focus of research is on the 
unselected patient population. In other words, PBRNs 
that have been planned under conditions that favor con-
tinuity of care still represent family practice at large. This 
factor should encourage the discipline of family medicine 
in strategically planning longitudinal databases. 

CONCLUSIONS AND RECOMMENDATIONS
PBRNs provide a solid basis for ongoing research in 
family practice that can capitalize on FPs’ ongoing 
commitment to the care of their patients over time. 
Longitudinal analysis of the clinical course of disease 
is essential to support clinical decision making that is 
focused on the long-term perspective. Family practice 
records contain a rich multitude of patient-related 
clinical data collected over longer periods, which in 
principle can be a wealth of data for researchers. The 
historic cohort study makes it possible to bridge a sub-
stantial time frame in the follow-up of patients. Linking 
longitudinal databases to PBRNs is more effi cient than 
creating new study cohorts, and the data collected in 
such databases are prospective in nature. 

For longitudinal databases to be scientifi cally valid, 
it is important to invest in the scientifi c activities of 
PBRNs, such as training FPs and staff in data collec-
tion and use of classifi cation systems. Self-selection 
of the FPs in PBRNs has considerable implications for 
research on quality of care, but is less infl uential for 
research on disease or clinical course over time. As long 
as PBRNs care for unselected populations, longitudinal 
studies will represent primary care at large, and this fact 
allows for strategically planning PBRNs for longitudinal 
research under conditions favoring continuity of care. 

Internationally, family medicine has developed a 
comprehensive classifi cation system on which data col-
lection can be based. This system permits introduction 
of clinician-friendly scientifi c criteria in family prac-
tice, and there is strong evidence that it is possible and 
relevant to engage FPs in such a process. This supports 
the further development of a research culture in family 
medicine with a longitudinal perspective. It is the best 
basis on which to advocate for better research funding 
of studies that span long periods of time. 

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/3/Suppl_1/S46.
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tice; research design; databases; long-term care; historical cohort studies
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