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BACKGROUND: Locus of control (LOC) is related to the impact of
headaches and chronic pain; however, literature evidence regarding LOC
is not always consistent. Several authors consider this to be due, in part, to
the separate interpretation of LOC factors, during which the interaction
among them is ignored. In 1982, Wallston and Wallston proposed eight
possible LOC health patterns depending on whether the individual scored
high or low in each of three dimensions.

OBJECTIVE: To identify these LOC patterns in patients with headaches
and chronic pain, and to validate them in terms of their association with a
selection of the main pain indicators.

METHODS: A total of 228 individuals were recruited at three public
centres in Seville, Spain. Participants completed a semistructured clinical
interview and several questionnaires assessing psychological variables
related to pain. The main statistical analyses used were two-step cluster
analysis and ANCOVA.

RESULTS: The six-cluster solution was optimal. The patterns observed
coincided with: the believer in control; the yea-sayer; the pure chance; the
pure internal; the pure professional; and the nay-sayer clusters. The double
external or type VI clusters were not observed. Clusters could be classified
from the best to the worst adjustment to chronic pain.
CONCLUSIONS: These results support the empirical validity of the
theoretical model of LOC patterns proposed in 1982 by Wallston and
Wallston among a chronic pain population. The analysis of patterns pro-
vides more accurate information regarding the adjustment to pain com-
pared with analysis of the LOC factors separately.

Key Words: Chronic pain; Headache; Locus of control; Patients’ subgroups;
Psychological assessment; Two-step cluster analysis.

Les profils de locus de controle en cas de
céphalées et de douleur chronique

HISTORIQUE : Le locus de controle (LdC) est lié aux répercussions des
céphalées et de la douleur chronique. Cependant, les données probantes
tirées des publications ne sont pas toujours compatibles. Plusieurs auteurs
pensent que ce phénomeéne est partiellement attribuable a l'interprétation
distincte des facteurs de LAC, qui néglige I'interaction entre les facteurs. En
1982, Wallston et Wallston ont proposé huit profils de santé de LdC
possibles selon les résultats faibles ou élevés de I'individu dans chacune des
trois dimensions.

OBJECTIF : Déterminer les profils de LdC chez les patients souffrant de
céphalées et de douleur chronique et en valider Iassociation avec une
sélection des principaux indicateurs de douleur.

METHODOLOGIE : Au total, 228 personnes ont été recrutées dans trois
centres publics de Séville, en Espagne. Les participants ont rempli une
entrevue clinique semi-structurée et plusieurs questionnaires évaluant les
variables psychologiques liées a la douleur. Les principales analyses statis-
tiques utilisées étaient des analyses de grappe en deux étapes et 'analyse de
covariance.

RESULTATS : La solution & six grappes était optimale. Les profils
observés coincidaient avec la grappe des convaincus du controle, des
positifs, des hasards purs, des internes purs, des professionnels purs et des
négatifs. On n’a pas observé de grappes externes doubles ou de type VI. Les
grappes pourraient étre classées de la meilleure a la pire adaptation a la
douleur chronique.

CONCLUSIONS : Les présents résultats étayent la validité empirique du
modele théorique de profils de LdC qu’ont proposé Wallston et Wallston
en 1982 au sein de la population souffrant de douleur chronique. Panalyse
des profils fournit des renseignements plus précis a I'égard du soulagement
de la douleur par rapport a I'analyse des facteurs distincts de LdC.

he concept of locus of control (LOC) was introduced by Rotter

(1) to refer to the control-over-reinforcements attribution pro-
cess. He formulated it as general and one-dimensional: internality,
understood as the degree of control over reinforcements an individ-
ual perceives. Subsequent research has broadly confirmed the utility
of this construction, but a few modifications have been proposed.
First, a dimension for internality (I-LOC) and another for external-
ity (E-LOC) have been created; however, the latter has also been
divided. E-LOC is thus distinguished between the action of powerful
others (P-LOC) and chance (C-LOC), ie, the role of luck (2). On
the other hand, in terms of generality, Wallston (3) provides an in-
depth examination of LOC’s conceptual evolution by proposing
three levels of analysis: general, as conceived by Rotter (1), ie, stable
and consistent; the intermediate level, covering the concrete
domains of life such as health, work or interpersonal relations; and
the specific level, which refers to a particular situation or specific
behaviour.

Wallston et al (4) were among the first authors to use the LOC
concept in health. Based on the research conducted by Levenson (2),
they developed the Multidimensional Health Locus of Control
(MHLC) (5). One of the most significant novelties in the LOC health

concept was including health professionals as the ‘doctors’, an incor-
poration that has occurred since Form C of the MHLC scales was
developed (6). There is abundant evidence that LOC is an influential
variable in health. For example, according to the 1970 British Cohort
Study, when LOC is measured after 10 years, it serves as an important
predictor of different health indicators at 30 years of age such as obes-
ity, excessive weight, perception of health and stress (7).

If we follow Wallston’s concept (3), the pain LOC is located at an
intermediate specific level, which is somewhat more specific than the
health LOC. With regard to chronic pain, the main evidence regarding
LOC is centred on its connection with the impact of the disorder and
the effectiveness of treatments.

With reference to the first aspect, the [-.LOC has been associated
with better adjustment to the disorder, less pain and lower disability
levels (8,9), a better quality of life (10,11), more adaptive coping
(12-15) and higher likelihood of returning to work (16,17). In con-
trast, C-LOC and P-LOC are usually associated with more serious pain
and the interference of pain in daily life (18,19) including decreased
physical activity (20) and abuse of medication (21,22). Furthermore,
individuals among whom C-LOC prevails use more maladaptive cop-
ing strategies such as catastrophising (23).
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With regard to the connection of LOC with treatments, low levels
of I-LOC and high levels of P-LOC are in the precontemplative
phases of therapeutic change (24). Once interventions are made,
[-LOC provides therapeutic effectiveness, acting as a moderating vari-
able in psychological (25) and multimodal (26) treatments as well as
in physiotherapeutic (14) treatments.

In addition, I-LOC has been used as a result variable in several
types of treatment such as self-hypnosis (27), physiotherapy (28) and,
above all, multidisciplinary therapy (29-31).

In spite of the statements above, the evidence regarding the role of
LOC in chronic pain is not always consistent (32). For example,
psycho-educational interventions have increased the scores for E-LOC
but not for I-.LOC (33). In some studies, LOC has not been associated
with disorder impact parameters (34,35) or with more adaptive coping
with pain (12).

Several authors consider this to be due, in part, to the separate
interpretation of LOC factors, during which the interaction among
them is ignored (32,36-38). In fact, studies on LOC that comprehen-
sively consider such factors are rare. In that respect, the theoretical
proposal of Wallston and Wallston (38) broke new ground. The auth-
ors identified eight possible LOC health patterns depending on
whether the individual scored high or low in each of the three dimen-
sions (Table 1).

We only found five empirical validation studies on the proposal
made by Wallston and Wallston (38), all of which used cluster analy-
sis. They were conducted using samples of university students (39),
patients with chronic pain (36), women (40), adolescents (41) and
cancer patients awaiting transplants (42). The number of patterns
validated by researchers varied from three (42) to four (36) to five (40)
to six (39) and, in yet another study, all eight patterns of the theor-
etical proposal were validated (41). In general, studies with a greater
number of subjects and with nonpatient samples show a higher num-
ber of clusters, with a more balanced distribution of cases among
them.

Pure internal (PI)-LOC was found in all of the studies mentioned,
except for that conducted among cancer patients (42). It was associ-
ated with higher educational and socioeconomic levels, a better gen-
eral state of health (40), and with an active, although self-blaming,
disease management style (36). Pure powerful others (PP)-LOC
coincides with PI-LOC in the active coping style, but it also incorpor-
ates causal worry and stress attributions associated with the disease
(39,42). Believer in control (BiC)-LOC, found in all the studies
except for those conducted among cancer patients (42), is similar to
PI-LOC, and is associated with active pain coping styles (36), a better
general state of health (41), and the active search for treatment (40).
All that is known about the pure chance (PC)-LOC is that it is associ-
ated with a worse state of health (40,41). The double external (DE)-
LOC is known to be associated with depressive coping styles (42). The
type VI-LOC was only found in the study on adolescents (41), who
associated it with a poorer general state of health (41). The yeasayer
(YS)-LOC was found in all studies, except the study that examined
patients experiencing chronic pain (36), and was associated with
poorer general health, low educational and socioeconomic levels, ele-
vated neuroticism and social desirability (40). However, it was also
connected to active disease coping styles (39,42). Regarding the nay-
sayer (NS)-LOC, in spite of the fact that it was found in all studies
except for the study that examined cancer patients (42), only the
Eysenck Personality Inventory study (40) found a positive correlation
between NS-LOC and social desirability. Thus, PI-LOC, PP-LOC and
BiC-LOC patterns appear to be associated with a lesser impact of the
disorder and a better state of health in general terms, unlike the other
patterns.

In summary, evidence regarding the role of LOC patterns in health
is limited to a single study in the case of chronic pain.

Based on the theoretical proposal of Wallston and Wallston (38),
the purpose of the present study was to identify LOC patterns in patients
with headaches and chronic pain, and to validate them in terms of their
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LOC patterns in headaches and chronic pain

TABLE 1
Proposed locus of control (LOC) patterns

Type Description I-LOC P-LOC C-LOC Comment

| Pure internal + - - “...depends on me”
(PI-LOC)

1l Pure powerful others - + - “...depends on others”
(PP-LOC)

1] Pure chance - - + “...depends on chance”
(PC-LOC)

IV Double external - + + “...does not depend on
(DE-LOC) me”

\% Believer in control + + - “...depends partly on me
(BiC-LOC) and partly on others”

VI Type VI-LOC* + - + “...depends partly on me

and partly on chance”
VIl Yeasayer (YS-LOC) + + + “...depends on all these

three factors”

VIl Naysayer (NS-LOC)

...does not depend on
any of these three
factors”

+ High scores; — Low scores. *Probably nonexistent, extremely rare and/or
conceptually difficult to understand according to Wallston and Wallston (38).
Adapted from reference 38. C-LOC Chance LOC; I-LOC Internal LOC; P-LOC
Powerful others LOC

association with a selection of the main indicators of experiencing pain
used in the studies investigating pain LOC. Based on the studies men-
tioned above, we propose two hypotheses. First, we expect to find all
eight pain LOC patterns. Second, we hypothesize that individuals with
the PI-LOC, PP-LOC and BiC-LOC patterns will have significantly
lower scores than individuals with the other five patterns (NS-LOC,
PC-LOC, YS-LOC, type VI-LOC and DE-LOC) in pain maladjustment
indicators (pain intensity, pain frequency, use of medication, negative
automatic thoughts, pain behaviour and maladaptive coping strategies).
Similarly, we expect individuals with the PI-LOC, PP-LOC and BiC-
LOC patterns to have higher scores in pain adjustment indicators
(adaptive coping strategies and perceived self-efficacy).

METHODS

Participants

The study sample consisted of 228 individuals who were recruited at
three public centres in Seville, Spain. Two were primary care centres,
and one was a pain care unit. After a scientific-technical cooperation
agreement with the health districts involved, the centres were selected
to guarantee the presence of patients from urban, suburban and rural
areas, as well as the two levels of medical care (primary and special-
ized). Patients treated at the centres mentioned above were invited to
participate by their physicians and, thus, their informed consent was
required. The study was presented as part of the patients’ medical care.
Patients were receiving pharmacological treatment at the primary care
centres (analgesics, migraine medication, antianxiety agents and/or
antidepressants), and 36% attended acupuncture sessions at the pain
care unit (the mean [+ SD] number of sessions was 3.55+7.7). They
did not receive any other type of medical care, psychological treat-
ment or any other kind of treatment. The sampling used was inci-
dental. To meet the requirements of another study (43), patients in the
primary care centres should have had a diagnosis of headache while
the patients in the pain unit should have been diagnosed with chronic
pain. For this reason, almost one-half the sample consisted of patients
with headaches; to distinguish them, they will be referred to here as
the headache and chronic pain subsamples. One hundred per cent of
the subjects of legal age invited to participate on a consecutive basis
for one month were included, in the order in which they attended
scheduled appointments with their physicians. Research was per-
formed according to the ethical principles established in the
Declaration of Helsinki (44) and the International Association for the
Study of Pain guideline for pain research in humans (45), and was
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TABLE 2
Sociodemographic data of the sample
Entire sample
n=228 (100%)

Headaches
n=118 (52%)

Chronic pain
n=100 (48%)

Sex

Female 86.3 85.6 81.8

Male 14.7 14.4 18.2
Age, years, mean = SD 41+9.7 39+9.9 44+8.7
Academic level

None 22 21 23

Primary 46 44 47

Secondary 22 24 20

University 10 11 10
Marital status

Single 11 16 5

Married/cohabitating 83 82 84

Other 6 2 11
Job status

Housewives 44 56 32

Working 27 26 28

Disabled 18 3 34

Students 6 9 3

Unemployed 5 6 4
Per capita income 3,964+4,737 3,495+2,921 4,466+6,089

per year, €,

mean * SD

Data presented as % unless otherwise indicated

approved by the ethics committees of both the South Seville Primary
Care Health District and the University of Seville. Sociodemographic
information of the sample is shown in Table 2.

Measures

To assess the clinical pain parameters (and also the sociodemographic
variables) a semistructured clinical interview was used to determine:
diagnosis; chronicity (duration of the condition in years); intensity of
pain (11-point numerical scale); frequency of pain (in crises/episodes
per month); duration of the crises/episodes of pain (in h/day); interfer-
ence of pain (mild/moderate/severe); medication (per day); and the
number of acupuncture sessions in the past year.

Taking into consideration that one-half of the sample consisted of
patients with headaches, the Spanish language adaptation of the
Headache Specific-Locus of Control (HSCL) scale was used to measure
the pain LOC (46). The HSLC scale is a measure derived from the
MHLC scales (47) and consists of 33 scorable items on a 5-point Likert-
type scale, which provide three factors: internal, health care profession-
als and chance. It has sufficient internal consistency (Cronbach a
coefficients between 0.84 and 0.88) and validity (46,48). An adaptation
of the complete scale was used with the sample of the present study,
eliminating the term ‘head’ when the patient was not experiencing
headaches (43). In this adaptation, the factor analysis revealed a struc-
ture identical to that obtained by Martin et al (46), and VandeCreek
and O’Donnell (48), except for items 27 (“When my doctor makes a
mistake I end up having a pain episode”) and 12 (“My pain is alleviated
just by going to the doctor’s”), which had a factorial weight lower than
0.30 and were eliminated. Internal consistency was high, with Cronbach
a coefficients of 0.82 and 0.86.

Other instruments used for the assessment of variables involved in
stress and pain coping processes were the Inventory of Negative
Thoughts in Response to Pain (49) in its Spanish-language adaptation
(50), which has an internal consistency of 0.91; a Spanish-language
adaptation of the Coping Strategies Questionnaire (51,52), with inter-
nal consistency coefficients between 0.68 and 0.89; a Spanish-language
adaptation of the Pain Behaviour Questionnaire (53,54) with internal
consistency coefficients between 0.70 and 0.89; and the Headache
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Self-Efficacy Scale (55), a Spanish-language adaptation with modifi-
cations similar to those of the HSLC (43), with an internal con-
sistency of 0.94. The Inventory of Negative Thoughts in Response to
Pain measures negative automatic thoughts; the Coping Strategies
Questionnaire assesses coping strategies, both maladaptive (catastro-
phizing, and faith and prayer) and adaptive (distracting behaviours,
ignoring pain, reinterpreting pain, coping self-statements, hope and
cognitive distraction); the Pain Behaviour Questionnaire assesses
pain behaviours (nonverbal complaints, verbal complaints, stimuli
avoiding and activities avoiding); and the Headache Self-Efficacy
Scale measures expectations of perceived self-efficacy. All of the vari-
ables mentioned in this paragraph were considered as criteria of adjust-
ment to chronic pain based on the scientific evidence mentioned in
the introduction. Thus, low scores on negative automatic thoughts,
maladaptive coping strategies and pain behaviour, and/or high scores
on adaptive coping strategies and perceived self-efficacy would indi-
cate good psychological adjustment to chronic pain. If the opposite
occurred (high scores on the former and low scores on the latter), this
would suggest poor adjustment to chronic pain. For the purposes of
description, the degree of adjustment to chronic pain was assessed
based on the quantity of criteria listed above that have been met. The
structured interview and the other instruments were administered by
the first author.

Statistical analysis

To present the sample percentages, means and SDs were used. To
obtain the LOC patterns, two-step cluster analysis was used based on
the HSLC scores. This procedure is an exploratory tool designed to
reveal natural groupings (or clusters) within a data set that would
otherwise not be apparent. The algorithm used in this procedure has
several desirable features that differentiate it from traditional clus-
tering techniques such as the automatic selection of the number of
clusters. The log-likelihood distance measurement and the Akaike
Information Criterion as the clustering criterion were used. A series of
ANCOVA analyses with Bonferroni multiple comparisons was used to
validate the clusters, as well as ¥ analyses in the case of nominal vari-
ables. A significance level of P<0.05 was established. All data were
processed using PASW version 18 (IBM Corporation, USA). The
unique nature of the sample, which contains almost one-half of the
headache cases, was taken into consideration in all of the statistical
analyses mentioned above.

RESULTS
Table 3 shows the main descriptive statistics for both the overall sam-
ple and for the headache and chronic pain subsamples corresponding
to clinical data and outcome variables.

Classification of patients according to LOC scores

The procedure classified 223 of the 228 cases correctly (five were
excluded from the analysis due to missing values for one or more of the
variables). The six-cluster solution was optimal because of the signifi-
cant decline in the Akaike Information Criterion value (297.13) and
the high ratio of distance measures (1.54). In the taxonomy of
Wallston and Wallston (38), the highest to lowest number of subjects
in each cluster coincided with the BiC-LOC (n=70; 31%); the
YS-LOC (n=42; 19%); the PC-LOC (n=40; 18%); the PI-LOC
(n=25; 11%); the PP-LOC (n=25; 11%); and the NS-LOC (n=21;
10%). The clusters DE-LOC or type VI-LOC were not observed.
There were no statistically significant differences in the number of
cases of headaches versus chronic pain included in each cluster
(x2=5.63; P=0.34). Of all cases included in each cluster, headache
versus chronic pain distribution was 51% versus 49% in BiC-LOC,
43% versus 57% in YS-LOC, 50% versus 50% in PC-LOC, 72% versus
28% in PI-LOC, 48% versus 52% in PP-LOC and 52% versus 48% in
NS-LOC. Therefore, the cluster analysis was not replicated for both
subsamples separately, and it was determined that it was unnecessary to

control this variable in the subsequent ANCOVAs.

Pain Res Manag Vol 18 No 4 July/August 2013



TABLE 3
Descriptive statistics of the sample

LOC patterns in headaches and chronic pain

Clinical data Entire sample, n=228 (100%)

Headaches, n=118 (52%) Chronic pain, n=100 (48%)

Specific diagnosis
type headache, 19%,;

fibromyalgia, 16%; chronic low
back pain, 7%; neck pain, 4%;
arthritis, 3%; arthrosis, 3%; other,

Migraine, 33%; chronic tension-

Migraine, 63%; chronic Fibromyalgia, 34%; chronic low back pain, 16%;
tension-type headache, neck pain, 9%; arthritis, 8%, arthrosis, 6%;
37% postsurgical pain, 5%; ankylosing spondylitis,

4%,; atypical facial pain, 3%; carpal tunnel
syndrome, 3%; herniated disc, 3%; tendinitis,

15% 2%; chest pain, 2%; other, 5%

Chronicity, years 12+10 14+11 9+8
Clinical outcome variables
Pain intensity, 0-10 6.7+1.9 6.7+2 6.8+1.7
Pain frequency, days/month 19+12 11.5+11 27.616.1
Pain duration, h 24+16 27.7£18.6 18.9+9.8
Pain interference, %

Mild 8 9 5

Moderate 65 67 64

Severe 27 24 31
Daily medication 1.26+0.73 1.34+0.66 1.18+0.8
Psychological outcome variables Range
Negative automatic thoughts (INTRP) 0-84 21.83+16.4 18.8+15.5 25.1+16.7
Perceived self-efficacy (HSES) 1-5 2.38+0.93 2.4+0.85 2.36+1
Adaptive coping (CSQ) 0-180 65.4+31.2 62.24+29.9 68.9+32.4
Maladaptive coping (CSQ) 0-54 20.6+13.6 20.21+14 21+13.1
Pain behaviors (PBQ) 0-64 28.85+13.1 29.84+13.37 27.8+12.9
Clustering variables
Internal locus of control (HSLC) 0-44 36.9+8.5 37.1+7.8 36.849.3
Chance locus of control (HSLC) 0-44 34.5+7.9 33.7+£7.95 35.4+7.8
Health care professionals locus of 0-36 30.3+6.6 29.7+6.3 30.9+6.9

control (HSLC)

Data presented as mean + SD unless otherwise indicated. CSQ Coping Strategies Questionnaire; INTRP Inventory of Negative Thoughts in Response to Pain; HSES
Headache Self-Efficacy Scale; HSLC Headache Specific-Locus of Control; PBQ Pain Behaviour Questionnaire

The standardized means are presented in Figure 1. Individuals in the
BiC-LOC cluster were characterized by high scores on [-LOC and
P-LOC and low scores on C-LOC. Individuals in the YS-LOC cluster
exhibited high scores on all the three LOC. Individuals in the PC-LOC
cluster were characterized by high scores on C-LOC and low scores on
[-LOC and P-LOC, while individuals in the PI-LOC cluster had high
scores on [-LOC and low scores on C-LOC and P-LOC. Individuals in
the PP-LOC cluster were characterized by high scores on P-LOC and
low scores on I-LOC and C-LOC. Finally, those in the NS-LOC cluster

were characterized by low scores on all three of the LOC.

Clinical and psychological correlates of LOC patterns
Whether sociodemographic variables influenced the LOC patterns was
also examined. No statistically significant differences were found in the
LOC patterns in terms of sex (3*=2.03; P=0.84), marital status (32=9.09;
P=0.52) or job status (32=21.78; P=0.35). However, differences were
found in age (F=3.94; P<0.01), per capita income (F=3.68; P<0.01) and
academic level (y*= 69.76; P<0.001). The mean (+ SD) age of individ-
uals in YS-LOC (45.17+9.05 years) and PP-LOC (45+7.56 years) was
significantly higher than that of NS-LOC (41.29+9.49 years), PC-LOC
(38.7£10.66 years), BiC-LOC (40.33+9.33 years) and PI-LOC
(37.849.84 years). Individuals with PI-LOC (6.94+4.41) reported per
capita income significantly higher than the other five profiles: NS-LOC
(3.58+2.12); PC-LOC (3.06+2.47); BiC-LOC (4.8+7.18); YS-LOC
(2.7842.62); and PP-LOC (2.82+2.12). Similarly, 48% of PI-LOC had
a university education level, while 83% of those classified as YS-LOC
and 80% of PC-LOC had received no education or only primary educa-
tion. The distribution of the other clusters was much more balanced.
Thus, age, per capita income and academic level were included in the
ANCOVA analysis as covariates.

Table 4 shows the associations between the different LOC patterns
and the clinical and psychological outcome variables. With regard to
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0
BELIEVER IN CONTROL
BIC-LOC (n=70)

YEA-SAYER
Y5-L0C (n=42)

PURE CHANCE  PC-
LOC (n=40)

PURE INTERNAL | PURE PROFESSIONALS
PI-LOC (n=25) PP-LOC (n=25)

NAY-SAYER
NS-LOC (n=21)

[minTERNAL 036 067 015 o7 122 167
|mchance 049 106 066 146 006 001
|oPROFESSIONALS 042 074 -0.89 0.78 098 135

Figure 1) Standardized means in locus of control clusters

the former, only the difference in the frequency of pain was statistic-
ally significant; in the case of the latter, all were statistically significant
except adaptive coping. If pairwise comparisons are used, clusters can
be classified from the best to the worst adjustment: PI-LOC, PP-LOC,
BiC-LOC, NS-LOC, PC-LOC and YS-LOC.

The PI-LOC pattern displayed lower scores on pain frequency and
on negative automatic thoughts than the YS-LOC and the PC-LOC
profiles; lower scores on pain behaviours than the BiC-LOC, the
YS-LOC and the PC-LOC profiles; lower scores on maladaptive cop-
ing than all the other profiles; and higher scores on perceived
self-efficacy than all other profiles except the PP-LOC.

The PP-LOC pattern showed lower scores on negative automatic
thoughts than the YS-LOC and the PC-LOC profiles; lower scores on

eb51



Cano-Garcia et al

TABLE 4

Clinical and psychological correlates of locus

level (ANCOVA)

of control (LOC) patterns controlling age, per capitaincome and academic

Partial  Bic-LOC YS-LOC PC-LOC PI-LOC PP-LOC NS-LOC
Variable Range F P n2 (n=70) (n=42) (n=40) (n=25) (n=25) (n=21)
Clinical
Pain intensity 0-10 1.88 0.09 0.05 6.32+0.23 7.36+0.31 7.09+0.30 6.24+0.40 6.87+0.38 6.86+0.41
Pain frequency Days/month 3.18 <0.01 0.07 18.03+1.38 21.19+1.85 24.49+1.83 14.07+2.44 19.16+2.32 15.25+2.5
Pain duration h 0.79 0.56 0.02 22.30+1.87 22.07+2.57 23.14+2.49 24+3.32 24.14+3.15 29.51+3.39
Pain interference 1-3 2.15 0.06 0.05 2.06+0.07  2.39+0.09  2.31+0.09  2.07+0.12  2.26+0.11  2.19+0.12
Medication Daily 1.74 0.13 0.02 1.37¢0.09  1.40+0.12  1.08+0.11  1.1940.15 1.06+0.14  1.13+0.16
Psychological
Negative automatic thoughts 0-84 11.89 <0.001 0.22 16.05+1.72 36.21+2.35 26.88+2.31 14.66+3.05 18.95+2.89 15.33%+3.11
(INTRP)
Perceived self-efficacy 1-5 5.34 <0.001 0.12 2.43+0.11 2.04+0.14 2.1+0.14 2.87+0.19 3+0.2 2.28+0.2
(HSES)
Adaptive coping (CSQ) 0-180 2.2 0.06 0.05 69.15+3.8 61+5.09 57.14+4.98 81.24+6.73 65+6.41 55.55+6.79
Maladaptive coping (CSQ) 0-54 9.52 <0.001 0.18 18.24+1.46 30.67+1.96 23.49+1.96 8.96+2.58 19.33+2.44 17.4+2.63
Pain behaviours (PBQ) 0-64 6.86 <0.001 0.14 27.85%x1.47 38.59+1.98 27.39+1.96 20.46+2.61 26.62+2.52 26.84+2.67

Data presented as mean + SEM unless otherwise indicated. All pairwise comparisons are explained in the text. BiC LOC Believer in control pattern; CSQ Coping
Strategies Questionnaire; HSES Headache Self-Efficacy Scale; INTRP Inventory of Negative Thoughts in Response to Pain; NS-LOC Nay-sayer locus of control
pattern; PBQ Pain Behaviour Questionnaire; PC-LOC Pure chance locus of control pattern; PI-LOC Pure internal locus of control pattern; PP-LOC Pure professional

locus of control pattern; YS-LOC Yea-sayer locus of control pattern

pain behaviours and maladaptive coping than the YS-LOC profile
(although higher scores on maladaptive coping than the PI-LOC pro-
file were observed); and higher scores on perceived self-efficacy than
all other profiles except the PI-LOC.

The BiC-LOC pattern showed lower scores on pain frequency than
the PC-LOC; lower scores on negative automatic thoughts than the
YS-LOC and the PC-LOC profiles; lower scores on pain behaviours
and on maladaptive coping than the YS-LOC profile, although higher
scores on both than the PI-LOC profile; and higher scores on per-
ceived self-efficacy than the YS-LOC profile, but also lower scores
than the PI-LOC profile.

The NS-LOC pattern had lower scores on negative automatic
thoughts than the YS-LOC and the PC-LOC profiles; lower scores on
pain behaviours and on maladaptive coping than the YS-LOC profile,
although higher scores on maladaptive coping than the PI-LOC pro-
file; and lower scores on perceived self-efficacy than the PI-LOC and
the PP-LOC profiles.

The PC-LOC pattern showed lower scores on pain frequency than
the PI-LOC, the BiC-LOC and the NS-LOC; higher scores on negative
automatic thoughts than all the other profiles; higher scores on mal-
adaptive coping and on pain behaviours than the PI-LOC, although
lower scores on pain behaviours than the YS-LOC; and lower scores on
perceived self-efficacy than the PI-LOC and PP-LOC profiles.

The YS-LOC pattern showed higher scores on pain frequency than
the PI-LOC profiles; higher scores on negative automatic thoughts,
pain behaviours and maladaptive coping than all the other profiles;
and lower scores on perceived self-efficacy than the PI-LOC, PP-LOC
and BiC-LOC profiles.

DISCUSSION
The goal of the present study was to identify and validate the LOC
patterns proposed by Wallston and Wallston (38) in a sample of
patients experiencing headaches and chronic pain.

Regarding the first goal, we were forced to abandon our original
hypothesis of finding all eight patterns of the LOC. We only identified
six: the BiC-LOC, YS-LOC, PC-LOC, PI-LOC, PP-LOC and NS-LOC.
The number of patterns found is similar to that reported for students
(39); higher than that reported for chronic pain patients (36), cancer
patients (42) and mothers (40), and lower than that reported for adoles-
cents (41). When our results are compared with all similar studies, it
appears that there is a positive association between the size of the sample
and the number of clusters found.
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As for the type of patterns found and the resulting distribution of
the cases, the best match occurs in the study of mothers (40). Type
VI-LOC and DE-LOC were the two patterns not found in our study.
Wallston and Wallston (38) predicted that pattern type VI-LOC
would be rare and infrequent; in fact, it only appeared in the study
involving adolescents (41). As these authors argued, type VI-LOC
may be theoretically inconsistent or may result from the understanding
that certain aspects of health depend on the patient while others are
totally unpredictable. In any case, in patient samples such as ours, this
pattern type could represent patients who reject health care profes-
sionals and, therefore, such patients would likely not be recruited at
health centres.

In some cases, the DE-LOC pattern has been found in the other
studies, but the number of cases is small. For example, in the sample of
chronic pain patients (36) most similar to our study, only 3% of indi-
viduals fit the DE-LOC pattern. However, 55% of cancer patients
were DE-LOC in the study by Frick et al (42). This would appear to
confirm the conclusion drawn by all of the studies: the type of obtained
clusters and the case distribution depend on the patient’s health status.
Unlike the study by Frick et al (42), our sample consisted of patients
experiencing headaches and chronic pain; therefore, the I-LOC is
more likely. This may also explain the significant number of patients
with BiC-LOC in our sample (31%), the highest percentage in all of
the baseline studies.

The second aim of the present study was to validate the patterns of
LOC. Our hypothesis was that three of the profiles (PI-LOC, BiC-LOC
and PP-LOC) would show a better adjustment to pain than the other
five (NS-LOC, YS-LOC, PC-LOC, DE-LOC and type VI-LOC). As
expected based on scientific evidence (3,37,56), differences related to
the sociodemographic variables were found among the LOC patterns: a
younger individual with a higher education and greater per capita
income was more likely to be classified as an internalist. Therefore, these
variables were controlled before the analysis. Our hypothesis was par-
tially correct: five of the 10 indicators analyzed showed statistically sig-
nificant differences among the clusters. One was clinical (the frequency
of pain) while the other four were psychological (automatic negative
thoughts, perceived self-efficacy, maladaptive coping and pain behav-
iours). Three clinical indicators were almost high enough to be con-
sidered significant: pain intensity, pain interference and daily medication;
in contrast, pain duration was not associated with a patient’s distribution
in the clusters. The only nonsignificant psychological marker, adaptive
coping, was also close to significance.
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The profiles were arranged from best to worst adjustment to pain,
resulting in the order PI-LOC, PP-LOC, BiC-LOC, NS-LOC,
PC-LOC and YS-LOC. The first three (53%) showed a good adjust-
ment to pain, while the last two (37%) displayed maladjustment to
pain. Individuals with NS-LOC (10%) did not adjust as well as the top
three, but did adjust better than the last two. To summarize, patients
with PI-LOC, PP-LOC and BIC-LOC expressed less pain frequency,
fewer negative automatic thoughts, less maladaptive coping, and fewer
pain behaviours than patients with NS-LOC, PC-LOC and YS-LOGC;
in addition, they showed more adaptive coping and more perceived
self-efficacy. These results are consistent with those obtained in other
studies (36,39-42).

Wallston and Wallston (38) hypothesized that the BiC-LOC had
the greatest adaptive potential in health, particularly among the
chronically ill. Ozolins et al (41) highlighted the salutogenic proper-
ties of the BiC-LOC, which was superior to the other patterns. The
results of our study with patients experiencing chronic pain did not
coincide with these ideas: two pure profiles, the PI-.LOC and the
PP-LOC, were associated with a better adjustment to pain than the
BIC-LOC. There is one possible and relatively simple explanation:
when pain depends primarily on the patient or primarily on health
professionals, it is easier to determine which aspects correspond to the
patient and which correspond to health professionals. In fact, two
other studies found that the PI-LOC presented the best adjustment to
pain of all the patterns (36,40).

Wallston and Wallston (38) hypothesized that YS-LOC and
NS-LOC could represent a response bias or be valid. In other words,
health greatly depends on all of the factors, or does not depend on any
of the factors, respectively. Our results appear to support the validity of
the YS-LOC: this pattern was clearly maladaptive, as reported in other
studies (40). One possible explanation for this result counters the
explanation given for the PI-LOC: the complexity of the LOC can
simply exceed an individual’s resources. However, in other studies, the
YS-LOC was also associated with active coping styles (39,42). This
may depend on the degree of perceived control, the health status or
the demographic characteristics of the samples used.

A final unique feature of our results is that the PI-LOC, PP-LOC
and BIC-LOC were clearly adaptive patterns, a finding that differed
from that of other studies. For example, the PI-LOC has also been
associated with self-blame (36), PP-LOC with worry (39,42), and
BIC-LOC with depression and depressive coping (40).

In brief, our results support the empirical validity of the theor-
etical model of LOC patterns proposed by Wallston and Wallston
(38) among a chronic pain population. On the one hand, the analy-
sis of patterns provides more accurate information about the adjust-
ment to pain than that of the LOC factors separately. On the other
hand, the type of patterns found and the number of cases within each
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