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Abstract-Certainty of a diagnosis is not only important for the patient but also for 
morbidity studies. In the absence of a gold standard, agreement with diagnostic criteria 
is often the best approach in measuring the certainty of a diagnosis. The agreement with 
diagnostic criteria has been studied for 5 chronic diseases (hypertension, chronic 
ischemic heart disease, diabetes mellitus, chronic nonspecific lung disease and osteoar- 
thritis) in 7 general practices with a total practice population of 23,534 persons. 
Agreement with diagnostic criteria is operationalized into 3 categories. For each chronic 
disease a diagnostic quality measure per general practitioner is computed. Retrospective 
data have been collected in the practices on 2295 diseases in 1989 patients. Two-thirds 
of the diagnoses were made in general practice. The agreement with the diagnostic 
criteria for the cases diagnosed in general practice is high, ranging from 96% true 
positive cases in diabetes mellitus to 58% in chronic nonspecific lung disease. The 
highest rate of false positive cases is 4%. On the level of general practitioners diagnostic 
qualities vary from 62 to 96% true positive cases for the different diseases. The variation 
in diagnostic quality between general practitioners is substantial. The prevalence rates 
for the 5 chronic diseases are lower after adjustment by only including true positive 
cases. Diagnoses of the 5 chronic diseases recorded in general practice are generally valid 
with low numbers of false positive cases., 

General practice Chronic diseases Diagnostic criteria 
dures Validity of diagnoses Prevalence 

Diagnostic proce- 

INTRODUCTION 
The management of chronic diseases is con- 
sidered to be the “very stuff of general practice” ’ 
[l]. The diagnostic process and long-term care 
are two major clinical aspects of managing 
chronic diseases in general practice. 

An increasing number of publications deals 
with various aspects of the long-term care of 
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patients with chronic diseases: the organization 
of care and the management of chronic diseases 
[2], standards in view of the quality of care [3], 
and compliance with therapy and follow-up 
controls [4]. Much less attention has been given 
to the process of diagnosing a chronic disease in 
general practice. Yet the diagnosis of a chronic 
disease is of great importance: it labels the 
patient, often for his lifetime, and often has 
implications for daily life. Those suffering from 
a chronic disease are at risk of complex or 
serious illness, and of potentially harmful medi- 
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cal interventions. Therefore, the certainty of the 
diagnosis of a chronic disease is of crucial 
importance: false-positive and false-negative di- 
agnoses may have unacceptable consequences 
for the patient. 

Apart from the importance of accurate 
diagnoses for the patient, certainty of 
the diagnosis is important for epidemiological 
research. This is especially the case in 
countries like the U.K. and The Netherlands 
where all non-institutionalized persons are 
registered in a general practice, which 
allows a valid estimation of the epidemiological 
denominator. Estimations of morbidity 
rates often rest upon population surveys 
with self-report about diseases. In measuring 
the concurrent validity of these data a 
comparison is often made with morbidity 
data from medical sources on the assump- 
tion that the latter data have a higher validity 
[5-71. 

The aim of this study was to establish the 
validity of the diagnoses of chronic diseases on 
medical records in general practice. 

Unfortunately, there is no absolute 
certainty or “gold standard” for diagnoses, 
except for some areas where diagnostic 
criteria are linked to underlying pathologic 
confirmation. Therefore, agreement with a 
set of diagnostic criteria is usually the 
best approach. Diagnostic criteria, often 
determined by international expert fora, 
reflect the actual common consensus on the 
nature and outcome of diagnostic procedures 
determining the diagnosis. The International 
Classification of Health Problems in Primary 
Care [8] lists diagnostic criteria to be used in 
general practice. 

The application of such criteria in diagnosing 
chronic diseases in general practice has not been 
widely studied. A pilot study performed in 
Maastricht (The Netherlands) to evaluate the 
feasibility of application of criteria in daily work 
in general practice provided encouraging results 
E91. 

We have compared information on applied 
diagnostic procedures by general practitioners 
in diagnosing patients with hypertension, 
chronic ischemic heart disease, diabetes 
mellitus, chronic nonspecific lung disease, and 
osteoarthritis of hip and/or knee with the diag- 
nostic criteria of the ICHPPC-2. We also de- 
scribe the effects of only including true positive 
cases on the prevalence rates of these chronic 
diseases. 

METHODS 

Practices and population 
From 103 practices that took part in the 

“Dutch National survey of morbidity and inter- 
ventions in general practice” [lo] (a non-pro- 
portional stratified random sample of all general 
practitioners in The Netherlands) 8 practices 
were selected and invited to participate in a 
follow-up project on chronic diseases. The selec- 
tion was based on the period of participation in 
the national survey (third and fourth trimester 
of the l-year period of data collection) and the 
location of the practice (south-east part of the 
country). The reason for selecting this part of 
the country was that from this region the De- 
partment of General Practice of Nijmegen re- 
cruits practices for educational and research 
purposes. One practice (3 general practitioners 
(GP)) refused participation for reasons of the 
expected high workload. Two of the 7 partici- 
pating practices are single-handed, 4 have 2 GPs 
and 1 is a group practice with 5 GPs. In 1988, 
56% of the Dutch GPs worked in single handed 
practices, 30% in duo-practices and 14% in 
group practices or health centers. Three of the 
participating practices are involved in voca- 
tional general practice training, the others have 
no special relationship with a university depart- 
ment of general practice. 

In each practice an age/sex register was com- 
piled with the help of trained students. On 1 
January 1988 the 7 practices covered 23,534 
people. Table 1 lists some population character- 
istics for these practices compared with the total 
population of The Netherlands. 

Information on the distribution in the popu- 
lation of the practices of risk factors for chronic 
diseases, like body weight, blood pressure, 
cholesterol, nutrition and smoking habits, is not 
available. 

IdentiJication of cases 
In each practice the GPs were asked to ident- 

ify from the practice list all patients with any of 
the following diseases: 
-hypertension 
chronic ischemic heart disease (angina pec- 

toris, previous myocardial infarction, coron- 
ary sclerosis) (CIHD) 

---diabetes mellitus 
chronic nonspecific lung disease (asthma, 

chronic bronchitis, emphysema) (CNSLD) 
-osteoarthritis of hip and/or knee. 
Criteria for identification were: the patient was 
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currently known by the GP or by notation on 
the patient’s record as having any of the chronic 
diseases mentioned and the diagnosis was made 
before 1 January 1988. Identification of patients 
was a two-step process. 

Firstly, identification was made on the oc- 
casion of an encounter, a repeat prescription 
or other administrative reason for one of 
the chronic diseases during the first 3 months of 
the study, resulting in 1073 patients. In the 
second step the GP reviewed systematically the 
patient records of all patients on the practice list 
who had not had contact with the practice 
during the previous 3 months. Another 916 
patients were identified in this way, resulting in 
a total number of 1989 patients with 2295 
diseases. These figures imply the presence of 
more than one of the chronic diseases in 1 out 
of 6 patients. At the time of the identification of 
patients the GPs were not aware of the aim of 
the study, nor had they discussed the diagnostic 
criteria. 

of Chronic Diseases 

Information on diagnostic procedures 
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In a questionnaire for each patient and each 
disease the GPs were asked to supply: the 
diagnostic procedures used, the date of diagno- 
sis, and the diagnosing physician (GP or special- 
ist). They were asked to consult all available 
sources of information such as patients’ records 
and archives. In answering the questions the 
GPs were instructed that any “Yes” had to be 
based on written information on patient history, 
physical examination or diagnostic tests. Any 
available information was considered relevant 
for this study as the diseases involved are 
chronic and lasting. In collecting these retro- 
spective data we set no limitation in time. 

The questions regarding the diagnostic pro- 
cedures were derived from the ICHPPC-2 diag- 
nostic criteria as is shown in Table 2. 

Validity measure 
A measure of validity for each chronic disease 

was determined by comparing the reported pro- 

Table 1. Characteristics of the populations of the 7 study practices (N = 23, 534) 
compared to the population of The Netherlands (N = 14,714,948) on 1 January 1988; 

percentages 

Study practices The Netherlands 

Age 
&I 
5514 

15-24 
2544 
45564 
265 

Sex 
Male 
Female 

5.4 6.1 
12.9 12.4 
17.3 16.8 
35.8 31.9 
19.3 20.4 
9.3 12.5 

48.8 49.4 
51.2 50.6 

Health care insurance (income-related) 
Health Care Fund members 
Privately insured or 

not insured persons 

Country of birth 
The Netherlands 
Turkey/Morocco 
Other Western countries 
Other non-Western countries 

68.6 61.0 

31.4 39.0 

97.1 96.0 
0.3 2.0 
0.9 1.2 
1.7 0.8 

Highest educational level (only persons 2 18: 72.4%) 
No education/primary school 26.2 
Secondary school 61.9 
University 11.9 

Socioeconomic class (profession) (missing data: 25.6%) 
Brain work: high/middle 23.8 
Brain work: low class 20.9 
Farmers/independent business 8.3 
Hand work: high/middle 23.9 

20.9 
62.8 
16.3 

26.1 
24.4 

5.7 
21.5 

Hand work: low class 23.2 22.3 
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Table 2. ICHPPC-2 Diagnostic criteria and corresponding questions per 
disease 

ICHPPC-2 diagnostic criteria 

Hyperiension 
??Blood pressure at two readings 

> 160/95 mmHg 

Chronic ischemic heart disease 
??Old myocardial infarction 

history, ECG or X-ray 
evidence 

??Chest pain compatible with 
angina pectoris 

??ECG evidence of myocardial 
ischemia or ventricular aneurysm 

??X-ray evidence of narrowed 
coronary arteries or ventricular 
aneurysm 

Questions 

??Date encounters? 
??Blood pressure (mmHg)? 

??Diagnosis based on 
-history (Y/N)? 
-ECG (Y/N)? 

Diabetes mellitus 
??Blood glucose level: 

-fasting > 8.0 mmol/l 
-not fasting Z 11.0 mmol/l 

0 Classic symptoms 

CNSLDIAsthma 
??Variable obstruction at 

pulmonary function test 
a Wheeze, dry cough, prolonged 

expiratory phase 

??Blood glucose level 
(mmol/l)? 

??Condition at the time 
of taking the sample 
(fasting, 2 hr after meal, 
glucose tolerance test, 
arbitrary occasion)? 

??Diagnosis based on 
-history (Y/N)? 
-physical examination 

(YIN)? 
-pulmonary function 

test (Y/N)? 
-X-ray (Y/N)? 

CNSLDIChronic bronchitis 
??History of cough with 

purulent sputum 
??Scattered rales or ronchi on 

auscultation 

??See Asthma 

CNSLDIEmphysema 
??X-ray evidence 
??Obstruction at pulmonary 

function test 
??Dyspnea 
??Shape of chest with reduced 

breath sounds 

??See Asthma 

Osteoarthritis hip/knee 
??X-ray evidence 
??Joint disorder with 

-irregular swelling 
-crepitation 
-stiffness/limited movement 
-normal laboratory tests 
-age 

??Diagnosis based on 
-history (Y/N)? 
-physical examination 

(Y/N)? 
-laboratory test 

(Y/N)? 
-X-ray (Y/N)? 

cedures with the diagnostic criteria. Agreement 
with the diagnostic criteria is categorized 
(Table 3): 
(a) full agreement (true positive) 
(b) partial agreement 
(c) no agreement (false positive). 

This measure of validity was used for 
analysis on case level. If no data on the 

diagnostic criteria were available, the case 
was designated as “missing”. The ICHPPC-2 
diagnostic criteria for diabetes mellitus and 
hypertension list cut-off points of numeric 
values. For the other diseases the criteria 
are of a descriptive nature, allowing only 
a qualitative judgment of the diagnostic 
validity. 



Diagnostic Validity of Chronic Diseases 465 

Table 3. Categories of agreement with the diagnostic criteria 

Full agreement Partial agreement 

Hypertension 
??DBP 2 95 mmHg at ??DBP > 95 mmHg at one 

two encounters encounter 

Chronic ischernic heart disease 
. Diagnosis based on ECG ??Diagnosis based only on 

history 

Diabetes mellitus 
??Blood glucose level: 

-fasting: > 8.0 mmol/l or 
Not categorized 

-not fasting: > 11 .O mmol/l 

CNSLD 
??Diagnosis based on 

pulmonary function test 
or X-ray 

??Diagnosis based only on 
history and physical 
examination 

Osteoarthritis hip/knee 
??Diagnosis based on 

laboratory test or X-ray 
??Diagnosis based only on 

history and physical 
examination 

GP’s diagnostic quality 
Data on diagnostic procedures performed in 

diagnosing chronic diseases in patients of any 
one GP have to be considered interdependently: 
the diagnostic process is likely to be a physician 
characteristic rather than a patient character- 
istic. Consequently, the validity measures for 
the different chronic diseases are aggregated on 
the GP level [l 11. A diagnostic quality measure 
was computed by dividing the number of true 
positive cases by the total number of identified 
cases per GP, expressed in percentages. The 
influence of characteristics of GP (gender) and 
practice (practice type, distance between prac- 
tice office and nearest hospital, and urbaniz- 
ation level of the community in which the 
practice is located) on this diagnostic quality 
measure is analyzed by means of subgroup 
analysis, comparing means in subgroups by 
univariate analysis and by calculating the stat- 
istical significance with 2-tailed probability at 
the 5% level. 

Prevalence 
The prevalences reflect point-prevalences: the 

number of disease cases per 1000 in the popu- 
lation on 1 January 1988. As the information on 
morbidity was derived from general practice 
records, the time period for measuring preva- 
lence for each patient was potentially lifelong. 
The mean duration of the diseases on 1 January 
1988 varied from 4 to 9 years. 

The prevalences of the chronic diseases are 
based on the diseases of the identified patients 

(“unadjusted” prevalence). Adjustment was car- 
ried out by only taking into account true posi- 
tive cases. 

RESULTS 

The cooperation of the GPs was satisfying, 
considering the intensive search for data in 
archives and patient files that had to be made. 
No data about the applied criteria could be 
traced in 17% of the diagnoses. In 5% of the 
diagnoses it is unknown whether it was made by 
a GP or by a specialist. 

Validity of diagnoses 
Table 4 shows the agreement of the applied 

procedures with the ICHPPC-2 diagnostic cri- 

Table 4. Agreement of the diagnostic procedures performed 
with the diagnostic criteria (in percentages) of the cases for 

each disease-for the cases diagnosed by the GP 

Agreement 
No. of Missing 
cases Full Part No data 
(abs) (%) (%) (%) (abs) 

Hypertension (719) 85.1 12.6 2.3 (75) 

Chronic ischemic 
heart disease (194) 67.9 29.9 2.2 (10) 

Diabetes mellitus (172) 96.1 - 3.9 (44) 

Chronic non- 
specific lung 
disease (292) 57.6 42.4 0.0 (35) 

Osteoarthritis 
hip/knee (68) 80.6 19.4 0.0 (6) 
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Table 5. Mean diagnostic quality (percentage of true posi- 
tive cases) of the participating GPs (n = IS) per chronic 

disease. Percentages and 95% confidence intervals 

No. of True 
patients positive 

(abs) (%) 95% CI 

Hypertension (644) 85.5 81.0-90.1 

Chronic ischemic 
heart disease (184) 76.3 58494.3 

Diabetes mellitus (128) 91.6 95699.6 

Chronic non-specific 
lung disease (257) 62.5 44.3-80.7 

Osteoarthritis of 
hip/knee (62) 84.0 71.1-96.8 

teria for all cases diagnosed by GPs (63% of all 
diagnoses). The agreement is high in cases of 
diabetes mellitus (96% true positive cases), hy- 
pertension (85%) and osteoarthritis (81% true 
positive). Partial agreement is a substantial cat- 
egory in CIHD and CNSLD. The category 
“no-agreement with the diagnostic criteria” (the 
false positive cases) is highest in diabetes melli- 
tus (4%). 

In patients whose diagnosis was made by a 
specialist (results no shown) data is often miss- 
ing, especially in hypertension and diabetes mel- 
litus. The specialists’ diagnoses in patients with 
CIHD and CNSLD are more in agreement with 
the ICHPPC-2 criteria than cases diagnosed by 
GPs (85 vs 68% and 81 vs 58% respectively). In 
diabetes mellitus diagnosed by specialists the 
agreement is lower (82 vs 96% in GPs’ diag- 
noses). 

Diagnostic quality 
In Table 5 the diagnostic quality measures of 

the participating GPs are summarized. The GPs 
diagnosed hypertension, diabetes mellitus, is- 
chemic heart disease and osteoarthritis in more 
than 70% of the cases in full agreement with the 
criteria; in chronic lung disease the diagnostic 
quality is lower. The relatively small confidence 
intervals in diabetes mellitus and hypertension 
indicate little variation between the GPs. 

Further analysis of the diagnostic quality 
measure in subgroups defined by GP and prac- 
tice characteristics shows significant differences 
(p < 0.05) only on the variables ‘single-handed 
and duo practice’ vs ‘group practice’ (GPs from 
the group practice scored lower in CIHD and 
CNSLD) and urbanization level of the commu- 
nity served (GPs in suburbanized communities 

scored lower for CIHD and CNSLD). There 
was no correlation between the diagnostic qual- 
ity ratios for the different diseases for the indi- 
vidual GP (data not shown). 

Prevalence 
Table 6 summarizes the prevalence of the 

chronic diseases, regardless of whether the diag- 
nosis was made in general practice or by a 
specialist, in relation to agreement with the 
diagnostic criteria. The prevalence rates are 
computed for two age-groups: < 65 and 265 
years old. Adjustment by only including true 
positive cases lowers the prevalence of all 
chronic diseases. 

DISCUSSION 

Validity 
Diagnoses of chronic diseases made by GPs 

agree very well with the diagnostic criteria of the 
ICHPPC-ZDefined. The highest rate of false 
positive cases is 4% (diabetes mellitus). 

In the case of diabetes mellitus, it should be 
taken into account that the widely used diagnos- 
tic criteria changed in 1980 to more stringent 
ones [12]. In this study 4 out of the 14 false 
positive cases of diabetes mellitus were diag- 
nosed before 1980. 

The number of cases with CIHD and CNSLD 
diagnosed on the basis of history and physical 
examination (“partial agreement”) is relatively 
high. This reflects the common diagnostic pro- 
cedures in general practice in The Netherlands 
where electrocardiographic and spirometric 
examinations are not available in general prac- 
tice. Apparently GPs consider the patient’s his- 
tory, and signs and symptoms at physical 
examination, to be a sufficient basis for diagnos- 
ing these cardiac and respiratory diseases. 

For many patients osteoarthritis is a silent 
disease: only patients with complaints or symp- 
toms consult a GP, and the GP will only report 
on these cases. Consequently, in this study 
probably only osteoarthritis patients with com- 
plaints were included as being “at risk” for 
undergoing X-ray examination. This is reflected 
in the high percentage of true positive cases of 
osteoarthritis. 

The number of missing data is acceptable, 
considering the retrospective nature of the col- 
lected data. Moreover, for the diagnoses made 
by medical specialists, it should be kept in mind 
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that patients in The Netherlands will only 
come under the care of a specialist upon referral 
by a GP. The medical specialist usually reports 
his diagnosis to the GP, but does not always 
include the criteria upon which the diagnosis is 
based. 

Diagnostic quality 

Routine general practice care does not necess- 
arily imply detailed documentation of per- 
formed diagnostic procedures. As this study is 
based on recorded evidence the level of agree- 
ment with diagnostic criteria is an underestima- 
tion of validity. The “partial agreement” 
category, for example, probably includes a num- 
ber of true positive cases. This could be verified 
by performing additional diagnostic procedures. 
Moreover, we have no information on false 
negative cases. 

The diagnostic quality per chronic disease 
varies substantially between the GPs. When the 
results on validity are aggregated from the 
patient level to the level of the GP the mean 
percentages do not change very much. The 
confidence intervals, however, are larger be- 
cause of the sample size (15 GPs). This is 
especially the case for CIHD and CNSLD, 
which is possibly explained by differences be- 
tween GPs in the use of clinical diagnostic 
facilities (electrocardiography and spirometry). 

We suggest that agreement with international 
standard diagnostic criteria for general practice 
is the best way to assess the validity of the 
diagnosis. The diagnostic criteria of the ICH- 
PPC-2-Defined seem to be useful in assessing 
the quality of diagnoses, although difficult to 
use in qualitative retrospective data. Opera- 
tionalization of these criteria for use in research 
needs further elaboration. 

We find no support in our data for the 
assumption that there is a general diagnostic 
ability of GPs reflected in a correlation between 
the quality ratios for different diseases, but the 
number of GPs in our study is too small for 
definitive conclusions. 

Prevalence 

Substantial differences in prevalences are 
found by adjustment for true positive cases 
only, mainly due to the number of missing cases 
left out. The age-specific adjusted prevalence 
rates of the chronic diseases are lower in this 
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Table 6. Point-prevalence and 95% confidence intervals unadjusted 
and adjusted (true positive cases only) in people < 65 years 
(N = 21,349) and 365 years (N = 2185) for 5 chronic diseases in 

the study practices per 1000 patients 

~65 years 

Unadj. 95% CI Adj. 95% CI 

Hypertension 24.1 22.6-26.8 18.5 16.6--20.3 

Chronic ischemic 
heart disease 10.9 9.5-12.3 7.5 6.4-8.7 

Diabetes mellitus 7.3 6.1-8.4 4.3 3.4-5.1 

Chronic non-specific 
lung disease 19.9 18.0-21.0 12.2 10.8~ 13.7 

Osteoarthritis 
hip/knee 2.2 1.5-2.8 1.7 1.1 2.2 

>65 years 

Unadj. 95% Cl Adj. 95% CI 

Hypertension 143.2 129.0-158.0 89.7 78.1- 102.0 

Chronic ischemic 
heart disease 100.2 87.6-I 13.0 75.1 64.4-86.9 

Diabetes mellitus 60.9 51.2-71.7 33.0 25.841.3 

Chronic non-specific 
lung disease 65.4 55.5-76.6 43.5 35.3352.9 

Osteoarthritis 
hip/knee 38.0 30.346.8 29.3 22.6~ 37.3 
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study than those in other morbidity surveys in 
general practice in The Netherlands [I 3, 141. On 
the patient level our sample can be considered 
representative for the entire population of The 
Netherlands. On the level of practices the sample 
is too small to allow generalization. 

For chronic lung disease the differences in 
prevalence in morbidity surveys reflect the differ- 
ences in definition between The Netherlands and 
the U.K. [15, 161. 

Osteoarthritis of hip and/or knee is probably 
the most underreported chronic disease in this 
study, because only patients with complaints are 
seen. Comparison with other morbidity data is 
difficult as generally all cases of osteoarthritis are 
reported without specifying the affected joints. 

These discrepancies can be explained by differ- 
ences between GPs in registration discipline [ 171, 
differences in case-finding, differences in apply- 
ing diagnostic criteria or by real morbidity 
differences between populations. We have no 
information about applied diagnostic criteria in 
these large surveys. We have no reason to sup- 
pose that the population of our study practices 
differs that much from other populations, that 
the studied diseases really occur less frequently. 

CONCLUSIONS 

Diagnoses of the 5 chronic diseases recorded 
in general practice are generally valid with low 
numbers of false positive cases. The diagnosing 
physician as a source of variability in the validity 
of diagnoses should not be ignored. The validity 
of morbidity data originating from population 
surveys can well be measured by comparison 
with GPs’ records. 
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