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Abstract
Introduction: Knowledge of how perceptions of personal 
control change over time may provide valuable insights into 
how people cope with having dementia. The present study 
aimed to examine change in locus of control over a 12-month 
period in persons with dementia. Method: The study includ-
ed 52 participants with dementia. Locus of control was mea-
sured with the Locus of Control of Behavior Scale (LoCB), 
with higher scores indicating a more external locus of con-
trol, interpreted as perceiving less personal control. A ≥5% 
change on the LoCB was considered clinically meaningful. 
We recorded sociodemographic characteristics and as-
sessed dementia severity, cognition, ability to function inde-
pendently in daily activities and physical self-maintenance, 
depressive symptomatology, and number of prescribed 
medications. Analyses were performed to examine differ-
ences between those with increases (more external) or de-
creases (less external) in the LoCB score after 12 months and 
to examine associations between baseline variables and 
change in the LoCB score. Results: The mean LoCB score for 

the total sample did not change after 12 months (baseline 
mean 29.33 vs. follow-up mean 30.33, p = 0.553); however, 2 
subgroups emerged. Using the ≥5% cutoff revealed that the 
LoCB score changed for 92.3% of the sample, becoming less 
external (lower LoCB) for 21 participants and more external 
(higher LoCB) for 27 participants. At baseline, the mean LoBC 
score was higher in the group that became less external 
(33.81 vs. 24.56), p = 0.006, while this was reverse at follow-
up (23.57 vs. 34.41), p = 0.001. Dementia severity and depen-
dence in physical self-maintenance increased during the 12 
months in both groups. Among those becoming more exter-
nal, we also found a decline in cognition (p = 0.002), an in-
crease in dependence in daily activities (p = 0.003), an in-
crease in the use of prescribed medication, and a decrease 
in depressive symptomatology (p = 0.003). The baseline 
LoCB score was the only variable associated with 12-month 
change in LoCB scores (p = 0.001). Conclusion: Most partici-
pants showed a clinically meaningful change in locus of con-
trol after 12 months. Those with more signs of dementia pro-
gression reported a decrease in personal control but also a 
decrease in depressive symptoms. These findings are inter-
esting for our understanding of coping but must be repli-
cated with a larger sample. © 2021 The Author(s).
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Introduction

Coping is affected by how much a person feels in con-
trol of a situation. Having dementia means experiencing 
a decline in cognitive, instrumental, and social abilities, 
and these changes may require an almost ongoing coping 
response [1]. Information about how health practitioners 
can best assist in this coping process is important for en-
abling people with dementia to continue functioning in 
daily life. Knowledge about perceptions of control, re-
gardless of actual control, may provide valuable informa-
tion about how people with dementia cope with their 
challenges.

Perceived control is related to how we interpret a situ-
ation and our abilities to handle it and is thereby part of 
what motivates us to act [2–4]. It has been widely studied 
in health science, for example, among patients with de-
pression, cancer, chronic illnesses, and pain, and is asso-
ciated with treatment adherence, health behaviors, and 
adaptation to chronic diseases [5–8]. Studies have gener-
ally found that perceiving yourself to be in control of a 
situation is advantageous [9].

The concept of perceived control has also been studied 
among older people. Associations between coping and ill-
ness, cognitive decline, and mental health have been iden-
tified, with better health associated with greater percep-
tions of personal control [10]. The degree to which people 
perceived to be in control has been found to change in a 
curvilinear way with age, with a peak in midlife [9, 11, 12]. 
Decreases in perceptions of personal control with age 
could imply that older people may be more vulnerable 
when faced with adversities such as health problems [11].

Little research has been done on perceived control 
among people with dementia, however. A recent review 
reported on 18 studies investigating perceived control be-
liefs in this population, but still, only 6 studies examined 
change with a time span of at least 6 months [13]. Using 
the Pearlin Mastery scale [14], Burgener and Twigg [15] 
reported an increase in personal control over an 18-month 
period, while the remaining 5 studies did not report any 
statistically significant within-group changes [16–20].

Perceived control is an umbrella term that has been 
defined and operationalized in many ways [21], but one 
of the initial and most widely studied constructs is locus 
of control [22]. Locus of control is defined as the degree 
to which an individual expects what happens in life to be 
due to either internal or external causes. In other words, 
a person who expects things to happen in life because of 
himself or herself has an internal locus of control, and if 
the person expects things to happen in life because of 

powerful others or chance, fate, or luck, he or she has an 
external locus of control [22]. Thus, more external locus 
of control indicates less personal control. The aim of the 
present study was to examine if locus of control among 
people with dementia changes over a 1-year period, as 
well as which sociodemographic or clinical variables may 
be associated with such changes.

Materials and Methods

Design
The present prospective observational study is part of a larger 

study on the effectiveness and cost of the Norwegian day service 
program for people with dementia (ECOD). The ECOD study re-
cruited 257 participants from 2013 to 2015, and they were followed 
up for 2 years. The participants were interviewed annually either 
at home or at a daycare center. The study had substantial partici-
pant attrition from baseline to the 12-month follow-up, with 119 
participants reaching either a study endpoint (N = 74 moved to a 
long-term nursing facility, N = 13 deceased), withdrawing (N = 
29), or were lost due to unknown causes (N = 3). For more details 
about the ECOD study, see the Rokstad et al. [23].

Participants
Participants with dementia were included if they were 65 years 

of age or older, had the revised Norwegian version of the Mini 
Mental Status Examination-NR (MMSE-NR) score of 15 or above, 
and resided at home. The dementia diagnosis was confirmed by 2 
psychiatrists (coauthors K.E. and M.L.B.) using the ICD-10 criteria 
[24]. The current study reports on the participants who completed 
the Locus of Control of Behavior Scale (LoCB) at baseline and at 
the 12-month follow-up, or who responded to enough of the items 
to allow for statistical imputation. This resulted in LoCB data from 
182 participants at baseline, 58 participants at follow-up, and a to-
tal of 52 participants with LoCB data at both timepoints (see flow-
chart, Figure 1).

Of the 52 participants included in this study, most were diag-
nosed with dementia due to Alzheimer’s disease (71.2%), followed 
by vascular dementia (13.5%), mixed Alzheimer’s/vascular demen-
tia (5.8%), Lewy body disease with dementia (3.8%), Parkinson’s 
disease with dementia (1.9%), and other dementia diseases (3.8%). 
The mean age was 80 years (SD 6.3), and 65.4% were women.

Assessments
Sociodemographic and clinical data such as age, sex, marital 

status, education, daycare attendance, use of prescription medica-
tion, and history of depression were recorded at baseline, and the 
participants were evaluated with the following instruments at both 
baseline and follow-up:

The LoCB is a self-reported questionnaire used to measure lo-
cus of control [25]. It consists of 17 Likert-style items, with a total 
score between 0 and 85; higher scores indicate a higher degree of 
external locus of control, interpreted as perceiving less personal 
control. The scale has been translated to Norwegian [26], and has 
been applied in several Norwegian studies with older participants 
[27, 28] and in studies with older people with depression [29] and 
dementia [30, 31].
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The MMSE-NR was used to measure global cognitive function. 
It consists of 20 items, and total scores vary between 0 and 30, with 
a higher score indicating better cognitive function [32, 33].

The Clinical Dementia Rating Scale (CDR) was used to assess 
dementia severity based on data collected from participants and 
contributing family carers. It comprises 6 items that assess sever-
ity of dementia, and the total score ranges from 0 to 18 (using the 
sum of boxes method), with 0 indicating no impairment and 18 
indicating severe impairment [34, 35].

The Instrumental Activities of Daily Living Scale (IADL) and 
the Physical Self-Maintenance Scale (PSMS) were used to measure 
the ability to perform activities of daily life independently [36]. 
The IADL comprises 8 items, with a possible score between 8 and 
31. The PSMS has 6 items, with a possible score between 6 and 30. 
For both scales, a higher score indicates poorer independent func-
tioning [36]. IADL and PSMS were proxy rated by a family care-
giver.

The Montgomery-Aasberg Depression Rating Scale (MADRS) 
was used in an interview with the participant to assess the degree 
of depressive symptoms. It consists of 10 items, with possible 
scores ranging between 0 and 60, with higher scores indicating 
more severe symptomatology [37]. The Norwegian version has 
been validated for use among people with dementia, and the best 
cutoff indicating depression was 7 points or higher [38].

Statistics
Statistical analyses were performed with the Statistical Package 

for the Social Sciences, version 27. The level of statistical signifi-
cance was set at p < 0.05. Missing values were imputed if cases had 
at least a 50% item response (relevant for LoCB and IADL). Miss-
ing values were imputed by random numbers drawn from an em-
pirical distribution generated for each item of interest. Differences 
between those with baseline only (N = 130) versus baseline and 
follow-up measures of LoCB (N = 52) were assessed using χ2 test, 
independent samples t test, or Mann-Whitney U test as appropri-
ate.

We first examined the overall change in LoCB scores over 12 
months among the 52 participants. Next, we dichotomized the 
participants into groups based on whether their LoCB score had 
increased or decreased 5% or more from baseline to follow-up. The 
developers of the LoCB suggested a ≥5% change as clinically sig-

nificant because a change of this size toward internality was associ-
ated with both clinical improvement and reduced risk of relapse 
after treatment for a behavioral problem [39]. Based on dichoto-
mization, we analyzed differences between those who became ei-
ther more or less externally oriented at both baseline and follow-
up, using independent samples t test, χ2 test, or Mann-Whitney U 
test as appropriate. Changes from baseline to follow-up within the 
groups were analyzed using paired samples’ t test or the Wilcoxon 
signed-rank test.

Finally, we conducted multiple linear regression analyses with 
1-year changes in LoCB scores (measure at 12 months – measure 
at baseline) as the dependent variable and baseline sociodemo-
graphic variables, number of prescribed medications, and scores 
on LoCB, CDR, MMSE-NR, IADL, PSMS, and MADRS as inde-
pendent variables. First, unadjusted analyses were performed. 
Then, variables with a p value of <0.2, together with the patients’ 
age and sex, were included in the adjusted analysis. The model was 
assessed for multicollinearity, normality, and outliers.

Results

The 130 participants with only baseline LoCB re-
sponse, compared to the 52 with a follow-up response, 
had at baseline more severe dementia (CDR score, me-
dian 6 [Q1:4.5–Q3:8] vs. 4.5 [Q1:4–Q3:7], U = 2,453.5,  
p = 0.011), had worse cognitive functioning (MMSE-NR 
score, median 20.5 [Q1:18–Q3:23] vs. 22.5 [Q1:20–
Q3:25], U = 4,568, p < 0.001), and were more dependent 
in regard to both physical self-maintenance (PSMS score, 
median 9 [Q1:7–Q3:11] vs. 7 [Q1:6–Q3:9], U = 2,358.5,  
p = 0.001) and instrumental activities of daily living 
(IADL score, median 22 [Q1:19–Q3:26] vs. 20 [Q1:16–
Q3:24.75], U = 2,452.5, p = 0.008). Nonsignificant find-
ings are not reported.

The mean LoCB score for the 52 participants did not 
change from baseline (mean 29.33, SD 11.97) to follow-

Baseline
ECOD study n = 257

LoCB complete n = 182 

12-month follow-up
ECOD study n = 138

LoCB complete n = 58 
LoCB at both baseline
and follow-up n = 52 

Lost to follow-up: n = 119
(Long-term living facility
n = 74; Deceased n = 13;

Quit n = 29;
Unknown causes = 3) Fig. 1. Flowchart of included participants 

and those lost to follow-up. LoCB, Locus of 
Control of Behavior Scale.
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up (mean 30.33, SD 11.25), p = 0.553. However, further 
examinations identified 2 subgroups with distinct chang-
es. Using the criteria set by Craig et al. [25] to examine 
clinically meaningful changes in externality, the LoCB 
score remained stable for 4 participants, while 21 became 
less external (lower LoCB), and 27 became more external 
(higher LoCB). Participants in the group that became less 
external had a higher baseline LoCB score (mean 33.81, 
SD 12.18) than participants who became more external 
(mean 24.56, SD 10.27), p = 0.006. At the follow-up, the 
participants who had become less external now had a low-
er LoCB score (mean 23.57, SD 9.57) than participants 
who had become more external (mean 34.41, SD 10.03), 

p = 0.001. No other differences were found at baseline or 
at follow-up between the 2 groups (see Table 1). LoCB 
reliability analyses revealed a Cronbach’s alpha value of 
0.74 at baseline and 0.77 at follow-up.

From baseline to follow-up, both groups had an in-
crease in dementia severity (CDR) and dependence in 
physical self-maintenance (PSMS). Those who became 
less external after 12 months had a CDR mean of 5.14 
(SD = 2.57) at baseline compared to 6.36 (SD = 2.72) at 
follow-up, p = 0.003, and a PSMS mean of 7.86 (SD = 
1.56) at baseline compared to 8.76 (SD = 2.30) at follow-
up, p = 0.040. Similarly, those who became more external 
after 12 months had a CDR mean of 5.02 (SD = 2.14) at 

Table 1. Patients’ characteristics at baseline, and follow-up of those who became more or less externally oriented in 12 months

Characteristics Groups at baseline Groups at 12 months

less external 
(n = 21)

more external 
(n = 27)

p value less external 
(n = 21)

more external 
(n = 27)

p value

Age, mean (SD) 81.33 (6.09) 79.33 (6.01) 0.2611 – –
Female, n (%) 16 (76.2) 16 (59.3) 0.3552 – –
Education (>10 years), n (%) 13 (65.0) 13 (50.0) (N = 26) 0.4732 – –
Prior depression, n (%) 6 (28.6) 5 (18.5) 0.6342 – –
Married, n (%) 8 (38.1) 12 (46.2) (N = 26) 0.7962 8 (38.1) 13 (50) (N = 26) 0.6022

Attends day care, n (%) 13 (61.9) 21 (77.8) 0.3792 14 (73.7) (N = 19) 21 (84.0) (N = 25) 0.643
Medications, n, mean (SD) 4.52 (3.06) 5.22 (2.58) 0.3951 5.74 (2.92)(N = 19) 6.13 (2.44) (N = 23) 0.6371

CDR, mean (SD) 5.14 (2.57) 5.21 (2.31) 0.9241 6.36 (2.71) 6.85 (2.52) 0.5261

MADRS, mean (SD) 3.85 (3.94) 4.64 (5.05) 0.6693 3.43 (4.70) 3.30 (4.61) 0.9153

LoCB, mean (SD) 33.81 (12.18) 24.56 (10.27) 0.0061 23.57 (9.57) 34.41 (10.03) 0.0013

MMSE-NR, mean (SD) 21.95 (2.96) 23.22 (3.13) 0.1601 21.14 (3.42) 21.30 (3.62) 0.8821

PSMS, mean (SD) 7.86 (1.56) 8.63 (3.73) 0.8483 8.76 (2.30) 9.28 (3.65) (N = 25) 0.8753

IADL, mean (SD) 19.48 (5.48) 19.59 (5.77) 0.9441 20.05 (6.30) 21.36 (6.07) (N = 25) 0.4761

CDR, Clinical Dementia Rating Scale; LoCB, the Locus of Control of Behavior scale; MMSE-NR, the revised Norwegian version of the Mini 
Mental Status Examination; IADL, the Instrumental Activities of Daily Living scale; PSMS, The Physical Self-Maintenance scale; MADRS, the 
Montgomery-Aasberg Depression Rating Scale. 1 Independent sample t test. 2 χ2 test for independence. 3 Mann-Whitney U test.

Table 2. Changes from baseline to follow-up among those becoming more or less externally oriented in 12 months

Variables Less external (N = 21) More external (N = 27)

baseline 12 months p value Baseline 12 months p value

Number of medications, mean (SD)Group that decreased (N = 19) 4.89 (2.96) 5.74 (2.92) 0.1491 5.00 (2.56) 6.13 (2.44) 0.0331

CDR, mean (SD)Group that increased (N = 25) 5.14 (2.57) 6.36 (2.72) 0.0031 5.02 (2.14) 6.80 (2.56) 0.0011

MADRS, mean (SD)Group that decreased (N = 20)/Group that increased (N = 25) 3.85 (3.94) 3.43 (4.70) 0.4882 4.64 (5.05) 3.30 (4.61) 0.0032
MMSE-NR, mean (SD) 21.95 (2.96) 21.14 (3.42) 0.1631 23.22 (3.13) 21.30 (3.62) 0.0021
PSMS, mean (SD)Group that increased (N = 25) 7.86 (1.56) 8.76 (2.30) 0.0402 8.63 (3.73) 9.28 (3.65) 0.0072
IADL, mean (SD)Group that increased (N = 25) 19.48 (5.48) 20.05 (6.30) 0.6491 19.20 (5.80) 21.36 (6.07) 0.0031

CDR, Clinical Dementia Rating Scale; MMSE-NR, the revised Norwegian version of the Mini Mental Status Examination; IADL, the Instrumental Activities 
of Daily Living scale; PSMS, the Physical Self-Maintenance scale; MADRS, The Montgomery-Aasberg Depression Rating Scale. 1 Paired samples’ t test. 
2 Wilcoxon signed rank test.
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baseline compared to 6.80 (SD = 2.56) at follow-up, p = 
0.001, and a PSMS mean of 8.63 (SD = 3.73) at baseline 
compared to 9.28 (SD = 3.65) at follow-up, p = 0.007. Ad-
ditional findings among those who became more exter-
nal were an increase in the number of prescribed medica-
tions (baseline mean 5.00 [SD = 2.56] compared to fol-
low-up mean 6.13 [SD = 2.44]), p = 0.033, greater 
dependence in instrumental activities of daily living 
(baseline mean 19.20 [SD = 5.80] compared to follow-up 
mean 21.36 [SD = 6.07]), p = 0.003, a decline in cognitive 
function (baseline mean 23.22 [SD = 3.13] compared to 
follow-up mean 21.30 [SD = 3.62]), p = 0.002, and a de-
crease in depressive symptomatology (baseline mean 
4.64 [SD = 5.05] compared to follow-up mean 3.30  
[SD = 4.61]), p = 0.003 (see Table 2).

Finally, we investigated predictors of LoCB change 
(see Table 3). One participant with an extreme change in 
LoCB (−45 points) was excluded from the regression 
analyses. LoCB at baseline (p < 0.001), age (p = 0.127), sex 
(p = 0.617), and MMSE-NR (p = 0.148) were included in 
the adjusted analysis. The adjusted model accounted for 
27.5% of the variance of change in LoCB scores (F 4, 46) 
= 4.365, p = 0.004, and LoCB at baseline was the only in-
dependent variable associated with change in LoCB (stan-
dardized β = −0.435, p = 0.001).

Discussion

To the best of our knowledge, this study is the first to 
examine change in locus of control among people with 
dementia. On average, LoCB sum scores did not change 
from baseline to follow-up; however, further examina-
tions revealed substantial changes within the group. Us-
ing the criteria of ≥5% change as clinically meaningful 
showed that 48 participants (92.3%) became either less  
(n = 21) or more (n = 27) externally oriented. Baseline 
LoCB was the only variable associated with a 12-month 
change in the LoCB sum score, and those becoming more 
externally oriented showed increases on more factors as-
sociated with dementia disease progression. Although the 
sample size was small, the findings suggest that locus of 
control among people with dementia varies across time 
and possibly in relation to dementia progression.

Adapting to the progression of a dementia disease 
aligns well with the theoretical notion that changes in lo-
cus of control are most likely to occur in novel situations 
[22]. Age-related findings suggest a general tendency to-
ward feeling less personal control in old age [9, 11, 12]; 
however, approximately half of the current study sample 
showed the opposite. Our findings indicate that it is a 
faster progression of dementia, as indicated by worsening 
on several measures of dementia-related factors (CDR, 

Table 3. Multiple linear regression analyses of associations between changes in LoCB and baseline patients’ 
characteristics

Characteristics at baseline Unadjusted reg. analysis Adjusted reg. analysis

B (95% CI) p value B (95% CI) β p value

Age −0.251 (−0.805, 0.103) 0.127 −0.223 (−0.649, 0.202) −1.138 0.425
Gender (female = 0; male = 1) 1.525 (−4.561, 7.612) 0.617 2.185 (−3.274, 7.644) 0.103 0.425
Civil status (unmarried = 0; married = 1) 1.963 (−4.027, 7.952) 0.513
Education (<10 years = 1; >10 years = 2) −1.942 (7.876, 3.991) 0.513
Attends day care (no = 0; yes = 1) 3.639 (−2.675, 9.953) 0.252
LoCB −0.428 (−0.657, −0.199) <0.001 −0.394 (−0.628, −0.160) −0.435 0.001
MADRS 0.177 (−0.519, 0.872) 0.611
MMSE-NR 0.694 (−0.255, 1.642) 0.148 0.533 (−0.325, 1.391) 0.158 0.217
CDR −0.316 (−1.481, 0.848) 0.587
IADL −0.117 (−0.648, 0.414) 0.660
PSMS 0.241 (−0.736, 1.218) 0.622
Prescription medications,1n 0.345 (−0.719, 1.408) 0.518
Prior depression (no = 0; yes = 1) −2.773 (−9.818, 4.273) 0.433
R2 27.5% (F 4, 46) = 4.365, p = 0.004

CDR, Clinical Dementia Rating Scale; LoCB, the Locus of Control of Behavior scale; MMSE-NR, the revised Norwegian version 
of the Mini Mental Status Examination; IADL, the Instrumental Activities of Daily Living scale; PSMS, the Physical Self-Maintenance 
scale; MADRS, the Montgomery-Aasberg Depression Rating Scale. 1 Potential ceiling effect, as maximum number reported was 9 
different prescription medications.
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MMSE-NR, IADL, and PSMS), that is related to experi-
encing loss of personal control, not age. Still, whether it is 
the speed of progression or the severity of the symptoms 
that is associated with loss of personal control remains 
unknown.

A consequence of dementia progression is to become 
more dependent on others to manage everyday activities. 
Thus, we suggest that those who reported less personal 
control after 12 months may have experienced more chal-
lenges as a result of their disease. However, shifting one’s 
expectation of who is in control from oneself and instead 
place it externally, such as to family members and health-
care systems, may be a resourceful strategy for adaptive 
coping. The decrease in symptoms of depression ob-
served in the group that became more externally oriented 
may support this, although a small sample size hinders 
early conclusions. Furthermore, we suggest that those 
who became less externally oriented managed to cope 
with living with the dementia disease, perhaps because of 
less challenges or experiences of mastery, and thereby 
gained an increased feeling of personal control. Though 
opposite, both ways agree with findings identified by 
Bjørkløf et al. [1], who reported in a review that recon-
structing a sense of self and accepting support from fam-
ily and friends were common coping strategies for people 
with dementia.

In Western societies, it is generally assumed that more 
personal control is associated with a healthier mental life, 
and studies have repeatedly found that having a more ex-
ternal locus of control is associated with adverse out-
comes such as depression, anxiety, and decreased quality 
of life [10, 40]. However, if objective control is indeed 
absent, then allowing oneself to not be responsible for 
what happens, such as with an external locus of control, 
can potentially be adaptive. Support for this is reported in 
studies examining chronic diseases such as cancer [41, 
42]. Allowing oneself in such situations to trust others to 
make good decisions for oneself may be better than as-
suming all the responsibility alone.

There are limitations in this study, and the small num-
ber of participants is the most important. The present re-
sults must, therefore, be interpreted with caution. Be-
cause of this small number, we could not perform mul-
tiple regression analyses with the 2 groups separately. 
Finally, as the participants showed progression of demen-
tia severity, one could potentially question the validity of 
the LoCB results at follow-up. However, as shown by 
Halse et al. [30], increases in dementia severity as indi-
cated by the MMSE-NR affected the ability to complete 
the LoCB but not the reliability of the responses.

The major strengths of this study are the prospective 
design, the use of well-established assessment scales, and 
the fact that participants were diagnosed with dementia 
using standardized clinical criteria by 2 experts. Further-
more, the study examined clinically meaningful changes 
in the LoCB in addition to statistically significant chang-
es. Statistical significance is vulnerable to both small and 
large sample sizes, and, arguably, can be less relevant for 
practitioners than reporting clinically meaningful results.

Conclusion

Most participants had a change in their locus of con-
trol, and those who became more external showed more 
signs of dementia disease progression. The findings may 
indicate that when the dementia progresses, shifting to-
ward a greater trust in others or other external factors 
may allow for adaptive coping. However, the low number 
of participants prevents us from concluding based on the 
present data, and more research examining changes in 
locus of control in relation to dementia is needed.
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