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Objective: The study examined
whether education level was asso-
ciated with benefits derived from
a self-management intervention.
Because such interventions in-
crease one’s sense of control, it
was hypothesized that persons
with less education, who general-
ly have a diminished sense of con-
trol, would derive greater bene-
fit. Methods: A randomized trial
was conducted with 361 patients
aged 60 and older with type 2 di-
abetes or chronic obstructive pul-
monary disease and mild to mod-
erate depression. The interven-
tion provided individualized con-
tacts (two to ten) with nurses who
taught participants to take con-
trol of their disease. Results: Posi-
tive effects on depression, health-
related quality of life, feelings of
mastery, and self-efficacy were
confined to patients with more
education; those with only a pri-
mary education did not benefit.
Conclusions: Only more highly
educated patients profited from a
cognitive-behavioral approach to
self-management. Patients with
chronic conditions who have less
education may derive greater

Elderly With Long-Term Afflictions
(DELTA) study, a randomized con-
trolled trial conducted in the Nether-
lands (9), we examined whether pa-
tients with chronic illness who were
mildly to moderately depressed and
who had a low level of education would
benefit more from self-management
support than their counterparts with a
higher level of education. In a previous
report, we noted that nine months af-
ter the DELTA study, patients who re-
ceived the intervention had significant-
ly fewer depressive symptoms than pa-
tients in the control group who re-
ceived care as usual (9). In the study re-
ported here, we examined possible dis-
parities between groups with different
levels of education in terms of the ben-
efits derived from the self-manage-
ment intervention.

Methods
The DELTA study was a two-armed,
randomized controlled trial, conduct-
ed between October 2003 and May
2005, with an additional nine months
of follow-up (9). Patients with type 2
diabetes or chronic obstructive pul-
monary disease (COPD) aged 60
years or older were recruited from 89
randomly selected family practices in
the southern region of the Nether-
lands. The Patient Health Question-
naire was used to screen for depres-
sion. The Mini International Neu-
ropsychiatric Interview was used to
confirm the diagnosis of depression
and to exclude patients who had ma-
jor psychiatric comorbidity, such as
schizophrenia, and suicidal ideation
(these patients were referred to their
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benefits if environmental adversi-
ties or lower cognitive abilities
are taken into account. (Psychi-
atric Services 62:793–795, 2011)

In view of the scarcity of health care
resources and the increasing num-

bers of patients with chronic illnesses,
patient self-management is widely
welcomed (1). Self-management in-
terventions focus not only on increas-
ing adherence to the medical regimen
but also on promoting social and
work-related activities and on coping
with the emotional consequences of
the disease (2). Many patients with a
chronic somatic condition report
emotional problems, such as depres-
sive symptoms, that restrict their so-
cial participation (3). Even relatively
mild depressive symptoms might re-
duce patients’ quality of life (4).

The core mechanism in self-man-
agement is increasing or returning
control and responsibility to the pa-
tient. In terms of adherence to treat-
ment, daily activities, and emotional
consequences, patients with lower
levels of education generally have
poorer outcomes (5,6). By focusing
on increasing or returning control to
patients, self-management interven-
tions might particularly benefit pa-
tients with lower education levels,
who have been shown to have a di-
minished sense of control and poorer
health outcomes (7,8). Self-manage-
ment may therefore contribute to
narrowing the differences in chronic
disease outcomes between persons of
different education levels.

Using data from the Depression in



family doctor). Finally, patients with
severe major depression (a score of
>18 on the Hamilton Depression
Rating Scale) were also excluded. The
selection procedure has been de-
scribed more fully elsewhere (9).

After providing informed consent,
361 patients with mild to moderate
symptoms and either diabetes (N=
185) or COPD (N=176) were random-
ly assigned to the intervention or to
usual care. Stratification was used to
ensure an equal distribution of the un-
derlying diseases (diabetes or COPD)
and family practices across the inter-
vention and control groups. A block
size of two was used because we ex-
pected to include a small number of
patients per general practice and we
wanted to have equal numbers in both
groups. The study was approved by the
Medical Ethics Committee of Maas-
tricht University and the Maastricht
University Hospital.

Compared with the control group
that received care as usual (N=178),
patients in the intervention group
(N=183) received an additional tai-
lored and nurse-administered inter-
vention aimed at reducing depression
and increasing quality of life. Because
promoting self-management skills was
the means to achieving health im-
provements, the nurses were trained
in techniques of self-management and
cognitive-behavioral therapy; reattri-

bution of negative cognitions and
problem solving were core elements of
the intervention (9). Over three
months, patients in the intervention
group received two to ten visits by the
nurse (an average of four visits).

Level of education was determined
at baseline by using eight ordinal cat-
egories. These were also grouped into
three hierarchical levels: low educa-
tion (that is, primary education, for
children aged 6 through 11 years),
medium education (that is, lower vo-
cational education for adolescents
aged 12 through 16 years), and high
education (that is, higher than lower
vocational education, including uni-
versity, for persons aged 12 and old-
er). The primary outcome measure
was depressive symptoms, as meas-
ured by the Beck Depression Inven-
tory. Also examined were health-re-
lated quality of life, as measured by
the physical and mental component
scores of the 36-item Short-Form
Health Survey, and control beliefs, as
measured by Pearlin and Schooler’s
Mastery Scale (10) and Sherer and
colleagues’ General Self-Efficacy
Scale (11). Control beliefs reflect the
supposed pathway by which self-
management affects outcomes. All
outcomes were assessed at baseline
and at one week and three and nine
months after the intervention.

Linear regression was used to exam-
ine differences by education level in
the effectiveness of the intervention
for the three separate follow-up phas-
es and for each of the five outcome
measures. Analyses controlled for age,
sex, underlying somatic disease, and
baseline scores on all measures.

Results
The control and intervention groups
were highly similar in terms of age, sex,
underlying disease, and baseline
scores. Of 24 tests of the difference be-
tween groups, only one was statistically
significant—the mean age in the group
with the highest education (72.68±6.95
years for the intervention group and
70.12±6.21 years for the control group
(p=.03) (data not shown).

For all five outcomes, the interac-
tion term between education level
(the eight categories) and group (in-
tervention or control) at both the
three-month and nine-month follow-

ups was either significant at the .05
level (seven of ten tests) or approach-
ing significance at the .10 level (three
of ten tests) (data not shown). Sub-
group analyses indicated that patients
who had only a primary education did
not benefit in terms of any of the five
outcomes. The positive effects of the
intervention appeared confined to
the group with the highest level of
education, as shown in Figure 1 for
the primary outcome of depression
symptoms. 

Nine months after the intervention,
only patients with the highest level of
education in the intervention group
showed a clinically relevant improve-
ment in depression (a 50% or greater
reduction over baseline) (12). Of the
39 patients with the highest level of
education in the intervention group,
11 (28%) showed a clinically relevant
improvement at nine months, com-
pared with one (2%) of the 46 patients
with the highest level of education in
the control group. Of the 36 patients
in the intervention group with the low-
est level of education, four (11%)
showed a clinically relevant improve-
ment in depression at nine months,
compared with six (13%) of the 47
control group patients with the lowest
level of education (data not shown).

Additional analyses indicated that
findings were similar for patients with
diabetes and with COPD and were
independent of the severity of the dis-
ease (data not shown). Although the
results of the initial screening ques-
tionnaire showed that persons with
lower levels of education had higher
depression scores, these persons were
nevertheless more likely to decide not
to participate in the intervention or to
drop out after the intervention. We
also found that the number of con-
tacts with the nurse and the mean du-
ration of visits did not differ between
the groups with high and low levels of
education. In addition, the diabetes
and COPD groups did not differ in
terms of how completely the inter-
vention had been delivered to them
(as reported by the nurses).

Discussion
The benefits of our short self-manage-
ment intervention for older patients
with chronic illness who were mildly to
moderately depressed were confined
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Scores at nine months on the Beck
Depression Inventory of 361 patients,
by treatment condition and level of
educationa

a Theoretically possible scores range from 0 to
63, with higher scores indicating more severe
depression symptoms. A significant differ-
ence (p<.05) in mean nine-month depression
scores between the intervention and control
groups was found only for the patients with
the highest level of education.
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to those with higher levels of educa-
tion. An intervention with a different
design that had a different balance of
the elements of self-management and
reattribution, that was embedded
more strongly in the regular health
care system, or that provided “booster”
sessions of the intervention might have
resulted in more equal benefits of de-
pression treatment across the educa-
tion groups (13). However, efforts to
reduce differences in outcomes of de-
pression treatment between groups
with different levels of education have
been discouraging, whether they are
based on psychopharmacology or psy-
chotherapy (6,14). Thus differences in
education should be taken into account
when self-management interventions
are implemented; otherwise self-man-
agement support might widen rather
than narrow the differences in health
outcomes between patients with
chronic general medical conditions
who have different levels of education.

Groups with lower levels of educa-
tion have more to gain from such in-
terventions. However, self-manage-
ment interventions that aim to
strengthen personal characteristics,
such as control beliefs, might be less
effective when environmental factors
that induce beliefs about having low
control (for example, low job control,
economic deprivation, and poor
neighborhood and housing condi-
tions) are not addressed among per-
sons with a low level of education. At
the same time, participants with a
higher level of education may also
have benefited from their greater in-
tellectual and cognitive abilities, en-
abling them to better understand the
principles and potential of self-man-
agement (15). Because we did not ex-
amine the environmental and intel-
lectual correlates of education level,
further studies should examine how
factors related to the environment
and to intelligence interact with self-
management interventions and how
these factors could also be addressed.

It should be acknowledged that the
DELTA randomized controlled trial
was not designed to specifically exam-
ine differences in effectiveness be-
tween groups on the basis of education
(9). This would have required differ-
ent power calculations; also the strati-
fication in the randomization scheme

would have had to take into account
the patients’ education levels. A poste-
riori, in all three education groups, few
baseline differences were noted be-
tween the intervention and control
groups, and statistical power appeared
sufficient to find significant interaction
effects and positive effects among pa-
tients with higher levels of education.

Conclusions
Self-management interventions, which
aim at increasing or returning control
and responsibility to patients, have
been shown to be effective and are
therefore widely implemented. We
predicted that patients with lower
levels of education would benefit
more from such interventions than
patients with higher levels of educa-
tion because the former group’s gen-
erally lower levels of control would
leave more room for them to benefit.
Our findings indicated, however, that
patients with only a primary educa-
tion did not benefit from the self-
management intervention, unlike pa-
tients with higher levels of education,
for whom the intervention was effec-
tive. Future studies should investi-
gate whether improving self-manage-
ment skills also depends on having an
environment that promotes and sup-
ports self-efficacy or on having high-
er intellectual abilities. Patients with
lower levels of education may benefit
more from an intensified problem-
solving and stepped-care approach
(13). DELTA is currently evaluating
an intensified self-management ap-
proach with a relatively strong em-
phasis on problem solving instead of
on reattribution techniques, espe-
cially for people with lower levels of
education.
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