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Agreement on medical fitness for a job

by Wim LAM de Kort , MD,1 Hein W Post Uiterweer, MD,2 Frank JH van Dijk, MD3

DE KORT WLAM, POST UlTERWEER HW , VAN DIJK FJH. Agreement on medical fitness for a
job . Scand J Work Environ Health 1992;18:246-51. Five experienced occupational physicians indepen
dently reviewed the uniformly structured, concise records of 180 applicants who had applied for a job
in one of three categories. All had undergone a preemployment medical examination by the Governmental
Occupational Health and Safety Service. Agreement was assessed by calculating the percentage of dis
agreement and Cohen's kappa. Agreement between the five panel physicians and between the panel phy
sicians and the Service appeared to be poor , with overall percentages of disagreement of 31 and 37070 ,
respectively, and kappa values of 0.38 and 0.37, respectively. On the average 31% of the applicants judged
as unfit by one physician had been assessed as fit by the others, whereas agreement was only marginally
better when detailed medical criteria for fitness were available . Lack of consensus on the medical fitness
of an applicant, as evidenced by this study, suggests that the validity of such a judgment may be question
able even when detailed fitness criteria are available .

Key terms: health policy, interobser ver variability, kappa statistic, occupational health care, personnel
selection, preemployment medical examination.

Preemployment medical examinations are carried out
in many industrialized countries. The aim of such ex
aminations is to judge the medical fitness of an appli
cant for a certain job (1-6). In an attempt to define
this aim more precisely, however , a descript ive inven
tory among physicians in The Netherlands revealed
that, at least in that country, large dif ferences of
opinion exist (7). In contrast, the content of preem
ployment medical examinations and the referencesused
appear very similar in different countries (1-6). The
pros and cons of having preemployment medical ex
aminations are regularly debated (8-16), while their
actual effectiveness is seldom discussed (17-19), and
no literature is available on the validity of decisions
arising from preemployment medical examinations.

A previous study analyzed the results of preemploy
ment medical examinations in a well-defined applicant
population seen by the Governmental Occupational
Health and Safety Service (GOS) over a six-year pe
riod (1983-1988) (20). It was found that about 20<170
of the applicants had a medical condition of a major
or minor ailment or disorder. About 0.6<170 of the ap
plicants were judged by the GOS to be unfit for specific
jobs. The rejection percentages varied from around
0.3<170 for administrative personnel up to 3.5% for secu
rity personnel (eg, prison officers) . The rejection per-
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centages for medical diagnostic categories showed a
markedly smaller variation than the rejection percent
ages for job categories, a finding suggesting that job
category is a stronger determinant for rejection than
medical diagnostic category.

Although for many job categories rejection percent
ages appear to be low (7, 17, 20), the correct identifi
cation of medically unsuitable applicants is still impor
tant because accept ing a medically unfit applicant
("false negative") may result in unfortunate conse
quences for the applicant and the employer. Equally
unfortunate is the inappropriate rejection of a suitable
applicant on medical grounds ("false positive") .

Whether an applicant is validly judged unfit is dif
ficult to assess, since randomized, longitudinal study
designs are not appropriate due to the great methodo
logical and ethical problems. Good agreement in the
interpretation of medical test results, however, is a
prerequisite for a valid judgment. We have, therefore,
studied the degree of agreement between experienced
occupational physicians in considering the medical fit
ness of applicants.

Subjects and methods

Study population
The study population consisted of 180 applicants,
drawn from a population of 101754 who had applied
for various jobs in governmental service in the years
1983-1988. They had been seen for a preemployment
medical examination by the GOS. (See table I.) Only
the GOS records of those applicants who had applied
for jobs in one of three categories, namely, adminis
tration, cleaning and catering or prison security, were
used.



For each job category 30 records were randomly
selectedfrom the group of applicants judged to be unfit
or temporarily unfit (ie, were considered doubtful
cases), yielding 90 records of applicants, henceforth
called cases. For each case the medical diagnosis that
had led to rejection was noted. For each case record,
a reference record was selected of an applicant who
had been judged fit for the same type of job. For both
the reference applicant and the case applicant a cor
responding medical diagnosis should have been made
by the GOS.

Procedure

Two of the authors (WdK, HPU) prepared uniformly
structured, concisereports of all 180records containing
a job specification, questionnaire results, medical ex
amination data and test results, and other information,
if present. All of the information was retrieved from
the medical records. Each record contained a job
specification form, a comprehensive medical question
naire (filled out by the applicant), and a medical ex
amination registration form (filled out by the physi
cian). Many (but not all) of the records contained ad
ditional information, such as correspondence with
general practitioners or medical specialists, psycho
logical reports, specialized test results, or laboratory
data. In addition to the concise reports, a comprehen
sive job specification and the detailed medical fitness
criteria used for prison officers by the GOS were made
available to the panel physicians.

Five physicians, who were officially registered as oc
cupational physicians for at least nine years and for
whom carrying out preemployment medical examina
tions was a routine task, were invited to take part in
the study. Each one independently reviewed the con
cise reports and indicated if, in their judgment, the ap
plicant was fit or unfit for the job for which he or she
had applied. Alternatively, given the available data,
they might also decide that no conclusion could be
reached . They received the reports in a random se
quence, were unaware of the judgment of the GOS,
and had three months to complete the task.
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Statistical analysis

Two tests for pairwise interobserver agreement were
used: (i) the percentage of judgments for which dis
agreement existed, a crude agreement measure con
founded by coincidental agreement, and (ii) Cohen's
kappa or kappa, a statistic in which a correction for
coincidental agreement is made (21, 22). Kappa can
have values from - 1 to + 1, where a value of 0 indi
cates pure coincidental agreement, values of 0-0.39
indicate poor agreement, values of 0.40-0.59 indicate
moderate agreement, values of 0.60-1 indicate good
agreement, and a value of + I indicates perfect agree
ment. Negative values correspond with opposite
opinions.

In accordance with Feinstein's suggestion (23), the
average percentage of disagreement and the kappa
values of all possible (ie, 10)pairwise comparisons be
tween panel physicians) were used as the group mea
sure for interobserver agreement among them. The
average percentage of disagreement and the kappa
values of all possible (ie, five) pairwise comparisons
betweenthe panel physicianson one hand and the GOS
on the other were used as the group measure for in
terobserver agreement between the panel physicians
and the GOS. The BMDP software package was used
for all of the statistical analyses (24).

Results

Judgments of the Governmental Occupational
Health and Safety Service and panel judgments

The 90 referents had, by definition, been judged as fit
by the GOS (50070 of the study population). Of the 90
cases, 22 had been judged as temporarily unfit (doubt
ful cases 12%). After a reexamination, 17 of these 22
were deemed medically fit. Five doubtful cases were
lost to the follow-up; they had not been appointed to
the job and had not been reexamined by the GOS. Of
the remaining 68 cases (38%) who had been judged

Table 1. Summary of the source population data. The study populat ion was drawn from the job categories of lower administra
tive personnel , prison officers. and cleaning and catering personnel.

With a Doubtful
Job category N Age mean Men Women medical cases Unfit

(years) (N) (N) condition (%) (%)
(%)

Administrative personnel 22762 25.3 39 61 22.3 0.14 0.16
Prison officers 2606 29.1 76 24 27.6 0.64 2.60

Cleaning and catering
personnel 2254 29.1 32 66 24.0 0.35 1.06
All job categories
(including the above) 101 754 27.5 58 42 20.6 0.17 0.43
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as unfit by the GaS, 36 had appealed against this de
cision. After reexamination by a Committee of Ap
peal, 23 were declared fit.

Therefore, the final result of the GaS procedure,
including the procedure of appeal, revealed that, of
the 180 applicants in the study population, 130 (90 +
17+23) applicants (72070) were assessed as fit for the

job by the GaS and 45 (32 +13) applicants (25%) as
unfit. In the case of five applicants (3%) the GaS
evaluation of a "doubtful case" had not been reas
sessed and they remained doubtful cases.

The panel physicians, on the average , judged 67
(range 57-74)% of the 180 applicants as fit for the
job and 20 (range 14-27)% as unfit. For 13 (range
8-17)% no conclusive judgment was reached (ie, they
were judged doubtful cases). (See figure 1.)

Judgment of physician A

a Kappa = 0.38, percentage of disagreement = 31.

Panel judgment

Agreement between the panel physicians and the
Governmental Occupational Health and Safety
Service and between the panel physicians
In this section only the initial GaS results have been
taken into consideration (ie, before any reexamina
tion). Tables 2 and 3 show the agreement matrices of
the comparisons between the panel physicians and the
GaS and also the comparisons between the panel phy
sicians ' judgments. With regard to those applicants
who had been judged doubtful cases, no straightfor
ward interpretation of the differences in judgments was
possible. Of those 68 applicants who had been con
sidered unfit by the GaS, on the average, 42% had
been judged as fit by the panel physicians. This calcu
lated average can be considered the percentage of
"false positives": 16/38=42% (range 29-63%, de
pending on the job category). (See table 4.) Of the 90
applicants assessed as fit by the GaS, on the average,
7.0% had been judged as unfit by the panel physicians
and can be considered missed cases or "false nega
tives": 3.5/50=7.0% (range 0.7-16% depending on
the job category).

Among the panel physicians the percentage averaged
31 (range 25-44)% for false positives and 9.4 (range
4.6-16)% for false negatives. (See table 5.) These sub
populations of false positives and false negatives were
not identical in composition per individual physician.
For example , in only nine cases did all panel physi
cians agree that an applicant should be judged as un
fit, while in 70 cases they unanimously agreed that an
applicant should be deemed fit.

These rather substantial disagreements were reflected
in the percentages of disagreement and the kappa
values. For all 180 applicants taken together, between
the panel physicians and the GaS, the percentage of
disagreement was 37 (SD 4)%, and the kappa was 0.35
(SD 0.07). For the panel physicians, the percentage of
disagreement was 31 (SD 4)% and the kappa was 0.38
(SD 0.06).

Differences in agreement between job category sub
groups are of special interest, since, for prison officer
applicants, detailed fitness criteria were made avail
able . However , of the applicants for prison work who
had been judged as unfit by the GaS, 29% were con
sidered fit by the panel physicians . Conversely, of the
applicants for prison work who had been judged fit
by the GaS, 16% were deemed unfit by the panel phy
sicians. The figures for comparisons between the panel
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Figure1. Results of preemployment medical examinations in
the study population. The (final) results of the Governmental
Occupational Health and Safety Service (GOS) refer to the
results after reexaminations of the applicants who were judged
to be temporarily unfit and the applicants who were judged to
be unfit but who appealed against this initial GOS decision.

Table 3. Matrix for the agreement among the panel physicians .
Each matrix cell percentage shown is the calculated average
of all corresponding matrix cell percentages of the 10 individual
physician A and physician B matrices (Ntotal= 180).a

a Kappa=0.35, percentage of disagreement =37.

GOS
dec ision Fit Doubt Unfit Total

(%) (%) (%) (%)

Fit 43 4.0 3.5 50
Doubt 8.3 3.8 0.1 12
Unf it 16 5.4 17 38

Total 67 13 20 100

Judgment of
Fit Doubt Unfit Totalphysician B
(%) (%) (%) (%)

Fit 54 6.7 6.3 67
Doubt 6.7 3.8 2.6 13
Unfit 6.3 2.6 11 20

Total 67 13 20 100

Table 2. Agreement matrix of the comparisons between the
panel physicians and the Governmental Occupational Health
and Safety Service (GOS). Each matrix cell percentage is the
calculated average of the corresponding matrix cell percen 
tages of the five individual panel physician and GOS matrices
(Nlolal= 180).a
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physicians were 25 and 160/0, respectively. See table 5.
The percentages of disagreement and the kappa

values were separately calculated for each job category;
see table 6 (the corresponding agreement matrices are
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not shown). With regard to the group of prison offi
cer applicants agreement indeed appeared to be bet
ter than within the two other job categories. However,
the agreement among panel physicians on the fitness

Table 4. Percentages of applicants with a panel physicians' judgment equal to or different from the judgment of the Govern
mental Occupational Health and Safety Service (GOS). For example, of the administrative personnel applicants judged fit by
the GOS, the panel physicians judged 0.7% unfit and they had doubt about another 7.3%. The totals have been directly calcu
lated from table 2.

Job category

Administrative personnel
Prison officers
Cleaning and catering personnel

Total

GOS judgment

Fit Unfit Doubt
(N=90) (N=68) (N=22)

Fit a Unfita Doubt- Fit a Unfita Doubt- Fit a Unfita Doubts
(%) (%) (%) (%) (%) (%) (%) (%) (%)

92 0.7 7.3 47 33 20 73 0.0 27
76 16 8.0 29 60 12 60 6.7 33
87 4.7 8.7 63 25 13 65 0.0 35

85 7.0 8.0 42 44 14 69 0.9 31

a Panel physicians' [udqrnent.

Table 5. Percentages of applicants with judgments equal to or different among panel physicians. For example, of the adminis
trative personnel applicants judged fit by panel physician A, physician B judged 4.6% unfit and had doubt about another 11%.
The totals have been directly calculated from table 3.

Physician A's [udqrnent

Fit Unfit Doubt
Job category (N = 121) (N=36) (N =23)

Fit a Unfita Doubts Fit a Unfita Doubt- Fit a Unfita Doubt-
(%) (%) (%) (%) (%) (%) ('!o) (%) (%)

Administrative personnel 85 4.6 11 32 47 22 54 15 31
Prison officers 75 16 8.6 25 64 12 42 37 22
Cleaning and catering personnel 81 9.1 10 44 46 10 54 11 35

Total 81 9.4 10 31 56 13 51 20 30

a Physician B's judgment.

Table 6. Agreef!l~nt am~ng the panel physicia~s and agreement between the panel physicians and the GOS. (A = all 180 appli
cants, B = stratified for Job category, C = stratlfled for cases and referents, D = stratified for two GOS-diagnosed disorders,
GOS = Governmental Occupational Health and Safety Service)

Panel Panel versus GOS

Stratum Percentage Percentage
Kappa SDa of SDb Kappa SDa of SDbdisagree- disagree-

ment ment

A

All applicants (N = 180) 0.38 0.06 31 4 0.35 0.07 37 4
B

Administrative personnel (N = 60) 0.34 0.09 27 6 0.31 0.08 39 4
Prison officers (N = 60) 0.40 0.09 35 6 0.41 0.12 33 7
Cleaning personnel (N =60) 0.32 0.07 31 7 0.30 0.12 40 5

C

Referents (N = 90) 0.28 0.12 19 4 14 5
Cases (N = 90) 0.32 0.07 43 5 59 9

D

Disorder of the musculo-
skeletal system (N = 50) 0.38 0.11 34 7 0.34 0.14 36 6
Psychologicallpsychiatric
disorder (N = 24) 0.24 0.09 42 0.33 0.22 39 15

a SD of Kappa.
b SD of percentage of disagreement.
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of prison officer applicants was statistically signifi
cantly better only in comparison with cleaning and
catering applicants. All in all, even the agreement on
the prison officer applicants remained at a moderate
ly low level.

To elaborate the poor agreement, we divided the
study group into subgroups by stratifying for cases and
referents, as defined in this study, and by stratifying
for diagnostic categories as assessed by the GOS. (See
table 6.)

When the agreement on cases was compared with
that on referents, the percentage of disagreement of
the referents appeared to be much lower than the per
centage of disagreement of the cases, while (among the
panel physicians) the kappa values did not show sig
nificant differences. Obviously, due to the unequal
number of possible decision categories, no kappa value
could be calculated when the agreement of cases and
referents was assessed between the panel physicians and
the GOS.

The diagnostic categories which contained enough
applicants to justify statistical analysis were "disorders
of the musculoskeletal system" and "psychological!
psychiatric disorders." The degree of agreement on the
fitness of applicants did not differ significantly between
these diagnostic categories (ie, the kappa showed low
values for both groups).

Discussion

The agreement on which applicants should be judged
medically fit or unfit was rather poor among the panel
physicians, as well as between the panel physicians and
the GOS. The highest and lowest rejection percentages
differed by a factor of two among the five panel phy
sicians. However, the situation in which the panel phy
sicians had to judge applicants was artificial in sev
eral ways. The judgments had to be made on summa
rized record data, the panel physicians had no personal
contact with the applicants, and the study population
was not a random sample of the source population.

The data from the GOS examinations, as well as
other information, for example, correspondence with
general practitioners or medical specialists, had been
summarized. Therefore, a "total view" of the appli
cants' records had not been available. Moreover, no
personal interactive contact had been possible. Part
of the disagreement in judgment between the panel
physicians and the GOS might be attributable to these
factors. However, the panel physicians all had exact
ly the same data at their disposal. Therefore, disagree
ment among them cannot be attributed to differences
in information. Moreover, there is no evidence that
agreement in real life situations would have been much
better, considering the results of the examinations and
reexaminations of the GOS. Twenty-three applicants
who at first had been found to be unfit from a group
of 36 were, on reexamination by the Committee of Ap-
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peal, in fact declared medically fit for the job. This
Committee of Appeal again had personal contact with
the applicant involved.

In practice, for about 20% of the applicants a diag
nosis of a major or minor ailment or disorder had been
noted by an examining GOS physician, while in the
three job categories only 0.3-3.8070 of the applicants
had been judged (temporarily) unfit by the GOS. (See
table 1.) In the study population a medical condition
had been noted in all of the applicants by an examin
ing GOS physician and the percentage of applicants
judged (temporarily) unfit by the GOS was much
larger, namely, 50%. Because of the overrepresenta
tion of applicants with a medical condition and of ap
plicants judged to be unfit, the panel physicians may
conceivably have been inclined to judge a lower per
centage of applicants as unfit, due to a "regression to
the mean" phenomenon. Again, however, this phe
nomenon does not explain the poor agreement among
the panel physicians.

In a comparison of the agreement on cases with the
agreement on referents, the percentages of disagree
ment differed greatly, while the kappa values were
similar. This seemingly inconsistent finding was merely
a reflection of the fact that the percentage of disagree
ment is only a crude measure for agreement that is con
founded by coincidental agreement. The a priori
chance for referents to be judged fit was relatively high,
and this high level lowered the chance of disagreement.
Thus, notwithstanding the difference in the percentages
of disagreement, the agreement on cases can therefore
be considered equally as poor as the agreement on the
referents.

The high percentages of false positives and false
negatives found in this study appear to have strong im
plications for the validity of the identification of ap
plicants as being medically fit or unfit for a certain
job. First, in this study population, the applicants con
sidered as unfit within each job category by the GOS
represented a random sample of all applicants consid
ered unfit by the GOS in that job category. Therefore,
the false positive percentages had a direct bearing on
the population of all applicants for the job categories
involved. About 31% of the applicants considered to
be unfit by some physicians may be judged as fit by
others if these judgments are based upon summarized
data.

Second, it seems reasonable to assume that the group
of applicants for whom the GOS physicians did not
note a medical diagnosis (70 to 80% of all applicants)
would contain only very few false negatives. As a corol
lary, the false negative percentages within each job
category in this study can be estimated to be lower by
a factor of perhaps 4-5 in the population of all ap
plicants judged to be fit in that job category. Neverthe
less, even if the false negative percentages were actually
as low as 0.2 to 2.0%, these percentages would still
imply a considerable number of false negatives. The
number of false negatives might be comparable with,



or even larger than, the actual number of applicants
judged unfit. Hence, under these circumstances, the
sensitivity of identifying medically unfit applicants with
the use of a preemployment medical examination is
50070 or less. Moreover, both the false positive per
centages and the false negative percentages might in
fact be even higher, since the doubtful cases were
omitted from the calculations of these percentages.

Considering the practical experience (ie, many of the
applicants who were initially judged to be unfit suc
cessfully appealed against this GOS judgment), it seems
unlikely that closer agreement would have been reached
in the present study, even if there had been personal
contact between the physician and the applicant.

In thi s study we did not assess the validity o f preem
ployment medical examinations in identifying the
groups of applicants that should be judged medically
fit or unfit for certain jobs. Furthermore, it should be
clear that this study does not allow conclusions to be
drawn about the validity of all preemployment medi
cal examinations of applicants for every job in every
country . However, the finding of a lack of consensus
among experienced occupational physicians with re
gard to assessing medical fitness for specific jobs sug
gests that in many cases the validity of this judgment
may be in doubt, even where detailed criteria for fit 
ness are available, because good agreement is a pre
requisite of high validity.
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