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Objectives   This study attempted to determine factors that help currently employed people with rheumatoid
arthritis, diabetes mellitus or hearing loss to continue working.
Methods   This was a qualitative study that used three concept-mapping sessions. Sixty-nine participants
(rheumatoid arthritis 21, diabetes mellitus 23, and hearing loss 25) were recruited from the patient records of the
rheumatology, diabetes, and audiology outpatients of the Academic Medical Center (AMC), Amsterdam, and
referrals from occupational physicians and patient associations. An arthritis consultant, a diabetes consultant,
and an audiologist screened the patients for the used illness inclusion criteria. A researcher screened the patients
for the inclusion criteria of age and work.
Results   The main factors enabling employees to continue working were ability to cope with the illness, support
from management and colleagues, adequate work conditions, support of patient organizations and society,
support of medical professionals and facilities, and benefits. The three groups of employees rated the priority of
these factors differently. For the employees with rheumatoid arthritis, the support of management was the most
important, followed by self-acceptance, self-efficacy, and professional advice on how to cope at work. For those
with diabetes mellitus, self-acceptance, self-care, and support from management, colleagues and health profes-
sionals were the most important.  For employees with hearing loss, being well informed about hearing equip-
ment, reimbursement, and self-acceptance were the most important. A topic list was developed that can be
used by health professionals as a guideline for exploring the work-related problems of patients with a
chronic disease.
Conclusions   The results provide an understanding of the needs chronically ill employees have at work and the
areas to which health professionals need to pay attention.
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At present, one-third of the Dutch working population
has at least one chronic illness. Despite improvements
in medical treatment, staying well at work and retain-
ing a job are often difficult for this group (1–3). In the
past, facilitating employment for working people with
a chronic illness was not a key health care activity.
However, recognition is growing that a lack of atten-
tion to the worklife of chronically ill employees may
lead to unnecessary job loss and an increase in the so-
cial and financial costs to the individual and the com-
munity.

In The Netherlands, medical specialists, general
practitioners, and occupational health physicians are
beginning to join forces to improve the occupational
health care of employees with chronic illnesses (4–5).
Initiatives have been taken to develop multidisciplinary
guidelines focused on the assessment and management
of work-related problems associated with these condi-
tions. Any such steps to improve health care in this sec-
tor require the collection of information from the pa-
tients themselves. A review of the literature on rheu-
matoid arthritis, diabetes mellitus, and hearing loss
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revealed few such studies (6). With respect to rheuma-
toid arthritis, most studies focused on the expert’s eval-
uation of the patient’s functional ability and task per-
formance (7–9). Only one study addressed the perspec-
tive of employees with rheumatoid arthritis, the chal-
lenges they face at work, and the adaptations they need
(10). With respect to hearing loss, some studies focused
on social interactions at work, (11) while others only
dealt with noise-induced hearing loss (12–15) or regis-
tered the effects of early intervention from the doctor’s
perspective (16). Although there are many studies on
work-related problems associated with diabetes melli-
tus, they do not relate to the patient’s experience of
working with a chronic illness, but focus on functional
and mental abilities (17–21).

At present, there is no detailed information availa-
ble about the problems and needs of chronically ill em-
ployees. For this reason, using concept-mapping ses-
sions to collect information, we performed a qualitative
study of how employees with rheumatoid arthritis, dia-
betes mellitus, or hearing loss perceive their work situ-
ation.

Subjects and methods

Purposeful sampling was used to select three groups of
25 (maximum) patients with rheumatoid arthritis, dia-
betes mellitus, or hearing loss. Diabetes mellitus and
hearing loss were chosen because they have a relative-
ly high prevalence in The Netherlands (22). Rheuma-
toid arthritis was chosen because many patients with
rheumatoid arthritis continue to work (22). The inclu-
sion criteria were as follows: rheumatoid arthritis: be-
ing diagnosed with rheumatoid arthritis without perma-
nent work disability (23); diabetes mellitus: being diag-
nosed with diabetes type 1 or 2; and hearing loss: hav-
ing a 40 to 80 dB mean loss at 1, 2, and 4 kHz in the
best ear. For each illness, additional inclusion criteria
were lack of any other chronic illness that may affect
work, having a paid job, and age between 21 and 60
years. An arthritis consultant, a diabetes consultant, and
an audiologist screened the patients with respect to the
disease inclusion criteria. A researcher screened for the
inclusion criteria for employment and age. For rheuma-
toid arthritis, 61 patients meeting the inclusion criteria
were invited to participate in the study. They were se-
lected from the records of the Rheumatology Outpatient
Clinic of the Academic Medical Center (AMC) in Am-
sterdam, occupational physicians, and patients of the
Dutch Association for Rheumatoid Arthritis. Twenty-
one consented to participate (table 1). For diabetes mel-
litus, 93 patients meeting the inclusion criteria were in-
vited to participate in the study. They were selected from

the patient records of the AMC Diabetes Outpatient
Clinic. Twenty-three consented to participate in the
study (table 1). For hearing loss, 60 patients met the in-
clusion criteria and wanted to participate in the study.
The patients were selected from the patient records of
the AMC Audiological Center and had been referred by
the Dutch Association of Hearing Loss Patients. An au-
diologist confirmed that these people met our criteria
of moderate or severe hearing loss (40 to 80 dB mean
loss at 1, 2 and 4 kHz in their best ear). Of the 60, we
selected 25 patients at random and invited them to par-
ticipate in the study (table 1). The relatively high non-
response rates for people with rheumatoid arthritis and
diabetes mellitus were due to the fact that the concept-
mapping sessions were held during the weekend and
vacation time. The AMC Medical Ethics Committee
approved the study design, and the participants gave
their informed consent.

Data collection

The method known as “concept mapping” was used to
gather statements on the problems the participants

Table 1. Characteristics of the participants.

Characteristic Rheumatoid Diabetes Hearing
arthritis a mellitus a loss a

  (N=21) (N=23) (N=25)
     (%)    (%)    (%)

Female 62 48 64
Level of education

Lower 15 14 23
Middle 52 41 35
High 33 45 42

Disease first diagnosed
0-2 years ago 43 14 20
2-5 years ago 30 32 5
5-10 years ago 17 46 0
>10 years ago 10 8 75

Type of job b

Light mental work 52 22 ·
Heavy mental work 19 26 ·
Mental and physical work 29 52 ·
Mostly verbal communication   · · 56
Mostly nonverbal communi-   · · 44
cation

Work situation after diagnosis
Not changed 45 72 56
Fewer hours a week 25 28 20
Another job at same company 20 0 8
Type of job changed 10 0 16
Diabetes mellitus type 1   · 46 ·
Diabetes mellitus type 2   · 54 ·
Insulin-dependent   · 87 ·

a Age: rheumatoid arthritis = mean 50 (range 23-65) years, diabetes
mellitus = mean 45 (range 41-57) years, hearing loss = mean 49 (range
36-58) years.

b The employees with hearing loss were subdivided in terms of the
communication demands of the job. Those with rheumatoid arthritis or
diabetes mellitus were subdivided in terms of the physical or non-
physical demands of the  job.
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experienced at work. This method can be used in groups
to develop conceptual frameworks to guide planning and
evaluation (24). For each chronic condition, a 4-hour
concept mapping session was held with a maximum of
25 employees, led by a facilitator.

The participants were first asked to generate state-
ments in a collective group session. This process re-
quired a good focus question (24), and therefore the par-
ticipants were asked to generate statements completing
the following sentence: “What a person with rheuma-
toid arthritis, diabetes mellitus, or hearing loss needs to
be able to keep on working is . . . .” The concept-map-
ping method requires that statements do not contain
multiple messages or are bonded to time and place (25).
Therefore, the facilitator encouraged the participants to
clarify unfamiliar terms or jargon and helped them to
edit their statements if needed. Each statement was
typed into a computer by an assistant and printed on a
card. Each participant received a stack of cards with the
statements and was asked to rate the statements for pri-
ority on a Likert scale from 1 to 5 (1 the lowest and 5
the highest priority). The participants then sorted the
statements in a logical manner according to themes by
forming clusters. Each participant recorded the results
of the priority rating and the theme sorting of the state-
ments on a special form. These results were entered into
a computer.

Data analysis

The statements formed the basis of the analysis. First,
the arithmetic mean of the priorities assigned to each
statement was calculated. This process resulted in a rat-
ing list of statements, one for each group of participants.
Then, a multidimensional scaling technique (26–28) was
used to calculate how often two statements were placed
in the same theme by a participant, on the basis of a

binary matrix. Then, the individual scores were summed
and each statement was represented as a point on a two-
dimensional scale map (figure 1). This point map graph-
ically represented distances between statements: state-
ments that are frequently placed in the same theme or
cluster are located closer to each other than those
grouped together less often. Finally, the point map was
shown to the participants, and they were asked to name
each cluster. All the multidimensional scaling analyses
were performed with software called Ariadne (29). Clus-
ters with high-priority statements scored higher. The
arithmetic means of the priorities (1=low priority and
5=high priority) have been presented per cluster. To
consolidate the results, the clusters produced by each
group were compared. Clusters with a similar content
were grouped together. The results have been represent-
ed in a descriptive meta-matrix (30). To overcome prob-
lems of semantics (similar cluster names used by dif-
ferent groups to describe different issues and, converse-
ly, clusters with similar meanings labeled differently),
the research team identified clusters with similar mean-
ings across groups. These were then grouped together
under appropriate thematic headings.

Results

The 69 participants produced 172 statements divided
into 24 clusters. The top five statements of each cluster
are given in the tables, together with the mean priority
for each statement (1=low priority, 5=high priority) and
cluster.

Diabetes mellitus

The employees with diabetes mellitus produced 54 state-
ments in response to “What an employee with diabetes
mellitus needs to be able to keep on working is . . . . ”
and sorted them into eight clusters (table 2).

The statements in the first cluster indicated that em-
ployees with diabetes mellitus can continue to work with
diabetes provided they have accepted the illness and
know how to look after themselves at work (eg, to main-
tain their blood sugar level). Employees need to know
their own illness well in order to cope at work. The state-
ments in the second cluster indicated that these employ-
ees need to be informed about how to obtain and finance
devices. In particular, good equipment was considered
important for coping with diabetes at work. The state-
ments in the third cluster showed that the employees felt
it important that their colleagues understood and were
aware of the symptoms and consequences of diabetes.
Thus it is important for employees with diabetes melli-
tus to be able to communicate with colleagues and man-
agement about diabetes, to gain support and to obtain

Figure 1. Concept map of the employees with diabetes mellitus.
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Table 2. What an employee with diabetes mellitus needs to be able to keep on working (priority score).

Cluster Mean Statement

Cluster 1: self-acceptance of and ability to cope with 4.41 Maintain one’s sugar level
the illness (3.44) 4.36 Accept the illness

4.18 Try to live as normally as possible
4.09 Listen to one’s body and not be embarrassed about having diabetes
3.95 Feel good

Cluster 2: information about technical devices and  ways 3.68 Receive financial aid to buy the necessary aids and devices
to finance them (3.41) 3.59 Talk to peers about diabetes to learn about the illness

3.59 Be assertive toward health professionals and management
3.50 Be well informed about new aids and therapies
3.32 Have insurance cover for supplies

Cluster 3: colleagues' and management's knowledge 3.86 Have colleagues that know how to react if he or she becomes unwell at work
of the illness (3.24) 3.68 Have colleagues who know he or she has diabetes

3.41 Inform colleagues about the possible complications of the illness
3.36 Have colleagues who know how to act quickly if he or she becomes ill
3.00 Have colleagues and management who know what diabetes is

Cluster 4: adaptations at the workplace (3.05) 3.18 Have a good balance between workload and the illness
2.95 Be able to rearrange and plan work at own pace
2.86 Have a stable work content and workload
2.77 Monitor blood glucose levels as often as needed at the workplace
2.77 Have flexible workhours

Cluster 5: ability to control diabetes at work (3.05) 3.27 Take own food to work
3.05 Avoid thinking too much about diabetes at work
2.82 Have lunch at the same time each day

Cluster 6: support and understanding from colleagues 2.59 Have colleagues who understand if he or she withdraws into himself or herself
and management (2.64) 2.41 Have a manager that knows what diabetes is and avoid discrimination in a job

interview
2.14 Talk to the management about his or her daily condition
2.15 Have colleagues who keep an eye on him or her

Cluster 7: support of health professionals (2.60) 3.14 Have a supportive health professional
2.91 Have health professionals who can explain how to handle complications and

prevent them
2.91 Have health professionals at the company who know to react when there are

complications.
2.73 Have  health professionals who treat him or her as a healthy person and not as

a sick person.
2.59 Have health professionals who tailor the treatment to the possibilities of the

employee

Cluster 8: adequate benefits at work (2.27) 3.05 Have adequate benefits at work

the adaptations needed at work. The support of health
professionals was reported to be particularly needed if
there were medical complications. Thus employees with
diabetes mellitus want to solve their problems by them-
selves, by learning to cope with the illness and with
some support of colleagues and management.

Rheumatoid arthritis

The employees with rheumatoid arthritis produced 59
statements in response to “What an employee with rheu-
matoid arthritis needs to be able to keep on working is .
. . .” and sorted the statements into seven clusters (table
3).

The employees with arthritis assigned the highest
priority to the cluster “support of management”. The
statements indicated that this support is important to
achieve adaptations at work, such as a comfortable chair
or a split-computer keyboard, flexible workhours, and

possibilities for career development. Employees felt it
important that their manager accepted them with rheu-
matoid arthritis. According to the statements in the sec-
ond cluster, employees can continue to work with ar-
thritis provided they have accepted their disease and
know how to cope with it. Therefore they must be able
to care of themselves, take the right medication, be
aware of their capacities and limitations, participate in
physical exercise, and be able to cope with pain and
functional disability. The cluster “work conditions” was
rated as the third most important cluster. The statements
in this cluster were similar to those in the first cluster
and indicated the importance of adequate facilities at the
workplace. The fourth cluster, “learning from the expe-
riences of peers” indicated the importance of learning
from the experiences of other people with rheumatoid
arthritis, especially in terms of how to get access to
equipment and finances. “Support of colleagues, health
professionals, and patient organizations” was rated as
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Table 3. What an employee with rheumatoid arthritis needs to be able to keep on working (priority score).

Cluster Mean Statement

Cluster 1: support of management (3.46) 4.30 Management that accepts the employee with rheumatoid arthritis
3.85 Management that takes the needs of the employee with rheumatoid arthritis

into consideration
3.70 Management that is actively involved in the career planning of the employee

with rheumatoid arthritis
3.70 Management that helps the employee find an alternative job if the current job is

too demanding
3.50 Management that knows what the employee can and cannot do

Cluster 2: self-acceptance of and ablility to cope 3.58 Right medication in order to be less tired at work
with the illness (2.99) 3.55 Good knowledge of his or her own illness

3.32 Good knowledge of what his or her possibilities and limitations are
3.00 Healthy life-style
3.00 Time to practice a sport after work

Cluster 3: work conditions (2.98) 3.80 Management that can provide adequate work conditions, such as a split
computer board or a comfortable chair

3.65 Freedom to spread his or her work out
3.65 Opportunity to work fewer hours a day
3.58 Opportunity to plan his or her work
3.55 Flexible workhours

Cluster 4: learning from the experiences of peers (2.83) 2.50 Opportunity to share experiences with peers
2.35 Knowledge of means by which costs for health supplies can be compensated

Cluster 5: support of colleagues, health professionals 3.55 Organization that can help when there are conflicts between the employee and
and patient organizations (2.42) management

3.30 Colleagues who know that the employee has rheumatoid arthritis and also what
he or she can and cannot do

3.30 Knowledge of how to explain the illness to management
3.15 Colleagues who do not treat the employee as sick, but instead as a healthy

person
2.95 More research about the capacities of employees with rheumatoid arthritis

Cluster 6: support of society (2.42) 3.63 Opportunity to work part-time and receive (part-time) disability benefit
2.05 Opportunity to follow education programs on how to handle the illness at work

Cluster 7: social climate at work (2.40) 2.40 Calm and friendly work environment

the fifth most important cluster. The statements indicated
the importance of working with considerate colleagues
who are aware of the consequences of having arthritis.
The employees also needed to be coached regularly by
health professionals at work. The clusters “support of
society” and “social climate at work” were placed sixth
and seventh, respectively. The sentences in the cluster
“support of society” related to government policies en-
abling patients to receive suitable disability benefits
according to their work situation.

Hearing loss

Employees with hearing loss generated 59 statements
in response to “What an employee with hearing loss
needs to be able to keep on working is . . . .” and
grouped them into nine clusters (table 4).

The participants with hearing loss considered
knowledge about hearing aids and how to pay for them
as being the most important for continuing to work. The
statements in the second cluster emphasized the impor-
tance of communicating the fact that they have hearing
loss to colleagues. Colleagues can only take this aspect
into consideration if they know that a person has a hear-

ing difficulty. This situation requires specific commu-
nication skills. These skills can be acquired from peers.
The next cluster stressed the importance of a person’s
ability to cope with hearing loss and to be assertive,
qualities needed in order to stand up for one’s self and
to cope with difficult situations.

The statements in the fourth cluster were related to
the role of occupational health physicians. They should
instruct and inform employees about the different aids
and devices available and the ones to which employees
are entitled. The statements in the fifth cluster were re-
lated to the accessibility of hearing equipment. Hear-
ing-loss employees need to have good hearing equip-
ment in order to be able to communicate with others.
Statements in cluster 6 indicated that employees need
to be accepted and recognized by their work environ-
ment. Colleagues and management should also be aware
of the possibilities and limitations of people with hear-
ing loss and be supportive.

The next most important need was “acceptance by
society”. The statements in cluster 7 indicated that peo-
ple with hearing impairments consider it important that
society understands what their limitations are. The
eighth cluster was “responsibility of management”. The
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Table 4. What an employee with hearing loss needs to be able to keep on working (priority score).

Cluster Mean Statement

Cluster 1: knowledge of hearing aids and ways 3.46 Awareness of the latest hearing aids and of ways to finance them
to finance them (3.46)

Cluster 2: communication strategies (3.19) 3.46 Ability to tell colleagues of hearing loss and also what the limitations of
hearing loss are

2.92 Communication strategies shared with others with hearing loss

Cluster 3: ability to cope and be assertive  (3.18) 4.08 Acceptance of having hearing loss
4.04 Assertive enough to communicate with others
3.38 Determined and persistent enough to ask for the needed adaptations at

work
3.00 Enough determination and courage to go on the job market
3.00 Sense of humor to cope with difficult situations

Cluster 4: support of occupational physicians (3.12) 3.67 Occupational physicians make the needed adaptations at work quickly
3.63 Occupational physicians have enough knowhow about hearing loss to

coach well
3.58 One central place where people with hearing loss can go for incapacity bene-

fits and financial aid
3.38 Only people with enough knowhow about hearing loss in charge of the

facilities
3.54 Occupational physicians more specialized with hearing loss

Cluster 5: accessibility of hearing equipment (3.10) 3.96 Hearing device that can help communicate better with the surroundings
3.96 Additional communication devices besides the hearing device
3.79 Knowledge of the latest hearing equipment and also of ways to finance them
3.29 Good patient organization
3.21 Education courses assessible to him or her in terms of more visual material

Cluster 6: consideration from colleagues and 4.00 Quiet work environment
management (2.95) 3.58 Colleagues who accept that he or she has hearing loss

3.42 Colleagues who know what it means to have hearing loss
3.38 Colleagues who take into consideration the limitations of an employee with

hearing loss
3.38 Recognition that having hearing loss is very tiring

Cluster 7: acceptance by society (2.76) 3.88 Recognition that the use of a hearing device does not totally overcome the
hearing loss

2.71 Job that is not tiring
2.67 Opportunity to exchange views with other people with hearing loss
1.79 Opportunity to follow courses more often than other employees in order to do

his or her job well

Cluster 8: responsibility of the manager (2.56) 3.25 Possibility to claim the needed adaptations from the management directly
2.67 Management recognition and awareness that many people who have a

handicap like hearing loss want to work
1.75 Use of a translator when talking to people in another language

Cluster 9: professionalization of suppliers (2.50) 2.50 Suppliers of hearing aids that are less commercial

statements in this cluster stressed that employees with
hearing loss need the support of management in order
to obtain the necessary adaptations and to feel at ease
at the workplace.

Comparison of the groups

The concept mapping results of the three groups were
compared to detect the common themes of what chroni-
cally ill employees need to continue working (table 5).
The following seven common necessities were identi-
fied: “ability to cope with the illness”, “support of med-
ical professionals”, “support of management”, “support
of colleagues”, “support of society and patient or-
ganizations”, “work conditions”, and “facilities and
benefits”. Even though the priority ratings of certain ne-

cessities varied between the different groups, they all
need to be taken into consideration to provide adequate
health care. Currently there are hardly any instruments
that can be used by health professionals to identify ill-
ness-related problems at work. Therefore, on the basis
of the results (common themes) of this study, a topic
list was developed that can help professionals to explore
work-related problems in their consultations with pa-
tients. (See the appendix.)

Discussion

Most studies on what enables people with a chronic dis-
ease to keep on working have focused on the personal
and functional capacities of the employee. Our study is



140 Scand J Work Environ Health 2003, vol 29, no 2

Coping at work with a chronic illness

one of the few addressing this issue from the point of
view of chronically ill employees themselves. Concept
mapping made it possible to distinguish several condi-
tions that the participants in the study claimed to need
in order to cope at work. As is the same for all qualita-
tive studies, the generalization of the results must be
done carefully (31, 32) because of the limited number
of participants involved, covering only three chronic
conditions. Although the concept mapping sessions
were organized in a consistent manner, each session had
its own specific social atmosphere.

One conclusion is that employees with rheumatoid
arthritis, diabetes mellitis, and hearing loss identified
many common groups of factors or themes that they
perceived to be important for continuing their work.
Given the similarities, these results may also be ap-
plicable to other groups of chronically ill employ-
ees in The Netherlands and other industrialized
countries with well-functioning labor markets and
medical and social service systems. However, the dif-
ferent patient groups gave these themes a different pri-
ority ranking, possibly because each chronic illness is
associated with specific problems and difficulties at
work (eg, communication is especially important for
people with hearing loss). Alternatively, the different
prioritization given by the patients may reflect the dif-
ference in the health care setting in which patients re-
ceive treatment.

What can health professionals learn?

In Western industrialized countries, there is growing
recognition that facilitating employment should be an
important element of effective health care for the chron-
ically ill (33, 34). A chronically ill employee may ap-
pear to function “normally” for a very long time and
later have symptoms of burnout or chronic fatigue,
problems that may be related to inappropriate work con-
ditions. To help prevent such problems, health profes-
sionals should be able to identify them in time. Cur-
rently there are hardly any instruments available to as-
sess work-related problems of chronically ill employ-
ees. However, the topic list that was developed in this
study may be useful in this respect. Nevertheless, it
should be regarded as a provisional instrument. Addi-
tional research is needed to develop it further and eval-
uate how it works in practice.
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Appendix

Topic list for exploring the problems of chronically ill people at work

Ask the patient how he or she is coping at work.

If the person is on sick leave from work, ask what kind of support he or she needs to help him or her
return to work.

If the patient mentions any problems at work, explore the possible bottlenecks and solutions by using the
list.

1. Self-care

· Do you have enough possibilities for self-care at work (eating regularly, taking your medica-
tion)?

· Are there any problems at work that hinder you from taking care of yourself?

2. Work conditions and aids

· Do your work conditions hinder you from working well (number of workhours, autonomy,
possibility to take short breaks, worktasks and workload, workplace room and aids)?

3. Communication with management

· Is your manager aware of your condition? Does he or she know the symptoms and the effect they
can have on your work?

· Do you feel comfortable talking with your manager about the adaptations you need at the work-
place?

· Has your manager taken care of the adaptations you need?

4. Communication with colleagues

· Have your colleagues been told that you have a chronic illness?

· Do your colleagues know that you have a chronic illness?

· Can you talk with them about your illness and the consequences it may have for your work?

5. Communication with health professionals?

· Do you receive enough support from your occupational health physician?

· Is there enough collaboration between your general practitioner, occupational health physician,
specialist,  or other medical professionals?

· Do you receive enough support from your general practitioner, specialist, or other medical profes-
sionals?

· Is your treatment (medication, side effects of medication, diet, appointments with your
doctor, aids) compatible with your work?


