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ABSTRACT
The disease burden of type 2 diabetes and depression is large and challenging for
healthcare systems. Preventive interventions require resources and better
knowledge concerning early stages in the development of these diseases. The aims
of this thesis were to explore psychological distress (PD), internal health locus of
control (IHLC) and insulin resistance in the population and to investigate the
effectiveness of internet-based cognitive behavioural therapy (ICBT) for
depression in primary care. Moreover, we aimed to investigate the validity of the
question used for IHLC. The association between PD, IHLC and insulin resistance
was analyzed in a random population sample (n=2816) in southwest Sweden, the
Vara-Skövde Cohort (participation rate: 76%). Papers II and III evaluate ICBT for
depression compared with treatment as usual (TAU) in primary care, at posttreatment (II), and after one year (III) in an randomized controlled trial called
PRIM-NET (n=90). A validation of IHLC against the Multidimensional Health
Locus of Control and the General Self-Efficacy Scale was carried out in Paper IV
(n=519). Individuals with low IHLC had higher insulin resistance compared with
those with high IHLC, and individuals with PD had higher insulin resistance
compared with those without PD. However, the statistically significant differences
disappeared in the full models. Individuals with both low IHLC and PD had higher
levels of logHOMA-ir also in the final model adjusting for age, sex, education,
smoking, alcohol consumption, BMI, and physical activity (Mean difference: 0.11,
95% CI:0.00-0.09, p=0.033). ICBT for depression was equally effective as TAU
in primary care. There were no differences between ICBT and TAU in depressive
symptoms, psychological distress, quality of life or sick leave. Weak, but positive
support was found for using the global scale IHLC to measure IHLC.
In conclusion, ICBT can be delivered as a routine treatment alternative in primary
care and may improve preventive interventions in primary care on a larger scale.
Individuals with PD and low IHLC seem to be at higher risk of developing insulin
resistance, and preventive interventions in this group may prevent or delay
development of type 2 diabetes.
Keywords: depression, locus of control, psychological distress, insulin resistance,
ICBT, prevention, primary care
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SAMMANFATTNING PÅ SVENSKA
Depression och typ 2-diabetes är vanliga tillstånd som ofta har hög
samsjuklighet och medför en stor sjukdomsbörda. Levnadsvanor har stor
betydelse för behandling och prevention i båda tillstånden. Effektiva
preventiva insatser kan försena debut och minska förekomst av typ 2-diabetes.
Syftet med avhandlingsarbetet var att utforska psykiskt illabefinnande, internt
hälsorelaterat kontroll-locus (internal health locus of control, IHLC) och
insulinresistens i befolkningen samt att undersöka förutsättningarna för att
implementera internetbaserad kognitiv beteendeterapi (iKBT) för depression i
en randomiserad kontrollerad studie i primärvården.
Delarbete I baseras på Vara-Skövde-kohorten i Skaraborgsprojektet med 2816
kvinnor och män (76% deltagande), med analyser av sambanden mellan
psykiskt välbefinnande, IHLC, och insulin-resistens. Delarbete II och III
baseras på projektet PRIM-NET, som jämförde internetförmedlad
behandlarstödd KBT med sedvanlig depressionsbehandling vid vårdcentral.
Delarbete IV är ett metodarbete, där en fråga som kan användas för screening
av IHLC jämfördes mot etablerade frågeformulär.
Individer med lågt IHLC hade högre insulinresistens jämfört med de med högt
IHLC och individer med psykiskt illabefinnande hade högre insulinresistens
jämfört med de som inte hade psykiskt illabefinnande, men den statistiska
signifikansen försvann när sambanden kontrollerades för fysisk aktivitet
respektive BMI. Individer med både låg IHLC och psykiskt illabefinnande
hade högre insulinresistens även vid justering för samtliga kontrollvariabler.
IKBT vid depression var lika effektiv som sedvanlig behandling i primärvård,
både efter behandling och vid ett årsuppföljning. Det var inga skillnader varken
för depressiva symtom, psykiskt illabefinnande, livskvalitet eller
sjukskrivning. Screeningfrågan hade ett svagt men positivt statistiskt stöd för
att användas för att mäta IHLC.
Sammanfattningsvis är iKBT ett tillämpbart sätt att behandla depressiva
symtom i primärvård, och skulle kunna ge ökade möjligheter för preventiva
insatser. Avhandlingen visar på vikten av psykologisk orientering i sjukvården
och att preventiva insatser för patienter med psykiskt illabefinnande och lågt
internt hälsorelaterat kontroll-locus skulle kunna förebygga eller fördröja
debut av typ 2 diabetes.
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Montgomery-Åsberg Depression Rating Scale – self-rating
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Psychological distress
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PREFACE
Health is defined by the WHO as “a state of complete physical, mental and
social well-being, and not merely the absence of disease or infirmity” (1). We
are given different preconditions, but we know that it is good to exercise, eat
vegetables, and connect with friends and family. We know that cigarettes are
not healthy. We know that we thrive with challenges, and that we need
recreation and relaxation, and that we should try to make the best of what we
have. Yet, we might, in stressful situations, tell ourselves that fat and sugar are
the best choices of intake while either fleeing of playing dead. Our mind will
sometimes tell us that we can rest depressive thoughts away, and that another
cup of coffee will help us when we are stressed out. Things happen,
assignments expand, children and parents need us, things sometimes become
difficult, and sometimes it is simply impossible to fall asleep. Some call it life.
Non-communicable diseases dominate the disease panorama in most parts of
the world, and health behaviours like regular physical activity, healthy diet,
smoking cessation, and reduced alcohol consumption are important factors to
prevent and treat these diseases. Healthcare systems are increasingly adopting
a biopsychosocial approach with consciousness about the spectacles through
which the complexity of life and behaviour is understood. This thesis is an
attempt to contribute to better understanding of the development of public
health illnesses related to lifestyle, and the role of psychology in it. What is
needed, what can we do, when, how, and for whom?

v

Maria C M Eriksson

1 INTRODUCTION
1.1 PRIMARY CARE
Primary healthcare is defined by the WHO Europe as: “health care received in
the community, usually from family doctors, community nurses, staff in local
clinics or other health professionals. It should be universally accessible to
individuals and families by means acceptable to them, with their full
participation and at a cost that the community and country can afford” (2). The
Swedish Health and Social Services Act defines primary care as outpatient care
without limitations in terms of illness, age, or patient groups. Primary care is
responsible for basic medical treatment, nursing, prevention, and rehabilitation
that do not require the medical or technical resources of hospitals or other
specialized skills (3).
Sweden has a universal healthcare system that is decentralized, and both public
and private. The healthcare system is primarily tax-funded and managed on
three levels: national, regional, and local. The regional level is divided in 21
county councils. The county councils regulate the rules and establishment for
their primary care centres. In Sweden, according to The Swedish Health and
Social Services Act, Swedish regions and municipalities are responsible for
providing qualitative healthcare services for common healthcare needs in
primary care. This includes easy access and preventative interventions,
provided both from a population perspective as well as for the individual
patient. Primary care also coordinates healthcare services for patients when
primary care is most appropriate for the task and enables participation in
research. The healthcare provided must be of good quality with high hygienic
standards. It must provide security, continuity, and safety for the patient.
Priority is given according to healthcare needs.
The National Board of Health and Welfare issue licences for regulated
healthcare professions in Sweden. Most of the primary care centres in Sweden
are team-based, with nurses, district nurses, general practitioners, physicians,
physiotherapists, psychologists/psychotherapists, and occupational therapists.
There are several other professions in primary care. Midwives and
gynaecologists are usually organized in separate clinics. In some of the
counties, physiotherapists and occupational therapists are organized separately
in rehabilitation clinics, and in some they are included in the primary care
centres. Home care for the elderly and disabled is primarily managed by
municipal primary care.
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1.1.1 PATIENTS IN PRIMARY CARE

On average, 1.8 visits to physicians and 3.5 visits to other professions were
made in primary care by the inhabitants in the county of Stockholm in 2018
(4). Psychosocial visits accounted for about 0.25 of the 3.5 visits to other
professions. A study based on the Swedish VAL database (including primary
care and specialized care in region Stockholm) (n=2 323,667) has shown that
21.6 per cent of the patients had 2 or more chronic conditions and that the
proportion of comorbidity increased with age (5). At aged 30, almost one third
of the population had at least one chronic condition. From the age of 50, there
was an increase in chronic conditions, and at aged 70, more than half of the
population had 2 or more chronic conditions. Diabetes was the second most
common comorbidity and had a prevalence of 4.5 per cent. There were
associations between depression and anxiety disorders and all common chronic
conditions. The prevalence rate of registered diagnosis of depression was 3.1
per cent, and for anxiety disorder 5.6 per cent, interpreted as possible
underreporting of depression and anxiety disorder (5). Underreporting can be
due to both under-registration and under-diagnosing, as well as undetected
diagnosis. A Swedish study from 2010 found that 20 per cent of the patients
seeking care at a primary care centre showed signs of depression (6). These
patients were invited to participate in a structured diagnostic interview. Among
the patients who agreed to participate in the assessment, 7.7 per cent had a
major depressive disorder and 5.0 per cent had a mixed depression and anxiety
condition (6). Furthermore, a previous international review on unrecognized
depression concluded that less than half of the depressed patients were
recognized as such (7).

1.2 PSYCHOLOGICAL HEALTH AND IMPAIRED
GLUCOSE METABOLISM
The presence of both depression and diabetes has been called a “prototypical
example of mental/physical comorbidity” (8). Depression is rated by the World
Health Organization (9) as a major contributor to the global burden of disease,
and diabetes as a major cause of blindness, kidney failure, heart attacks and
strokes and the ninth leading cause of death. In a comparison of chronic
diseases, WHO found that compared with other diseases (angina, arthritis,
asthma, and diabetes), depression had the largest negative effect on health
scores. Among comorbidities of two diseases, the presence of depression
resulted in the lowest health scores, and among comorbidities with depression,
comorbid depression and diabetes had the lowest health scores (10).
Furthermore, there is high comorbidity between type 2 diabetes and depression
(11, 12). There seems to be a bidirectional relationship between depression and
type 2 diabetes (13, 14), and also indication of a link between psychological
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distress and prediabetes (15). Different mechanisms have been suggested to
influence these associations. Firstly, the hypothalamic-pituitary-adrenal axis
(HPA-axis) is one of the suggested mechanisms in the link between
psychological health and impaired glucose metabolism (16). The HPA-axis is
a neuroendocrine system involved in stress reactions, the immune system, the
metabolism and more. Secondly, lifestyle is another suggested mechanism,
where risk factors for type 2 diabetes, like low level of physical activity,
obesity and smoking are more common in individuals with depression (17).

1.2.1 INSULIN RESISTANCE

Insulin resistance refers to the impaired ability of cells to respond to insulin.
The condition is associated with an impaired effect of insulin on the glucose
metabolism. The most common cause of insulin resistance is obesity and
especially abdominal obesity (18). Other situations with increased insulin
resistance include pregnancy (19), hormonal disorders (like Cushing’s
syndrome), and medication with steroids (like cortisone) (20). Physical
inactivity (21), smoking (22), and unhealthy diet (23) are also associated with
increased insulin resistance. The increase in insulin resistance can be viewed
as a continuum on which healthy individuals have low values, and increasing
values describe a development of conditions with impaired glucose
metabolism, i. e. impaired fasting glucose (IFG) and impaired glucose
tolerance (IGT) and finally manifest type 2 diabetes (24). Increased insulin
resistance is not only associated with higher risk to develop diabetes, but also
increases the risk for cardiovascular complications regardless of the
development of diabetes (25).
Weight reduction reduces insulin resistance in overweight individuals.
Prevention programmes for prediabetes focusing on weight management, diet
and physical activity have had positive results, especially short term (26-28).
Physical activity also improves insulin sensitivity independently of weight. An
hour of physical workout increases insulin sensitivity and decreases the
demand for insulin up to two days, and regular exercise can maintain a higher
insulin sensitivity over time.
There are several methods to estimate insulin resistance. Homeostasis model
assessment of insulin resistance (HOMA-ir) calculates the resistance based on
levels of fasting glucose and fasting insulin (29). Although there is some
method bias due to difficulties concerning measurements of insulin that has a
pulsatile secretion, this method is largely used in population studies due to its
high feasibility.
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1.2.2 PSYCHOLOGICAL DISTRESS

The term psychological distress (PD) relates to mental illness and symptoms
of depression, anxiety, and stress, including subclinical symptoms. Goldberg’s
60-item General Health Questionnaire was developed for the identification of
non-psychotic psychiatric illness (Goldberg 1972). Anderson, Huppert and
Rose have investigated PD measured with the 30-item General Health
Questionnare in a population sample and found strong correlation between the
number of cases above threshold in sub-groups and the population mean for
those sub-groups. This indicates a relationship between the number of
individuals with psychiatric illness and the distribution in the population (30).
PD has been found to increase the risk of developing manifest type 2 diabetes
in individuals with IGT/IFG and a high risk score of the Framingham Offspring
Type 2 Diabetes risk Score (31). In a Swedish study, PD predicted prediabetes
and type 2 diabetes 10 years later in men, while in women higher PD predicted
prediabetes 10 years later (15). Related constructs like emotional stress and
mental stress have also been found to be associated with increased risk for the
development of type 2 diabetes (32). There are also several other constructs
related to stress (for example work stress) which are not discussed in this thesis.
PD has been measured in different ways. The Swedish research group
mentioned above for example used five questions concerning depression,
anxiety, insomnia, fatigue, and apathy(15). The 12-item version of the General
Health Questionnaire (GHQ-12) (33) has been widely used to measure
psychological distress. A Swedish validation study of the GHQ-12 was
recently carried out (34).

1.3 HEALTH LOCUS OF CONTROL
Health locus of control is a construct that describes individual beliefs about the
location of control over health outcomes and is often described as a
measurement of outcome expectancy. The construct is a further development
of the construct Locus of control by Rotter in 1966 (35), where Health locus
of control, by Wallston (36), describes outcome expectancies concerning
health. Locus of control and Health locus of control are both divided into
internal and external, where individuals perceive outcomes to result from their
behaviour or personal characteristics (internal), or that the outcomes are a
function of chance, luck, or controlled by others (external) (37). External locus
is in turn divided into chance or powerful others (controlled by others).
Locus of control correlates with age, socioeconomic status, ethnicity, sex, and
health and well-being. It is relatively stable over time (38), but also has both
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stable and changeable components, and in terms of social learning theory, is
continuously learnt through control attempts with failures and successes (39).
In general, the internal locus of control increases in early adulthood, and
declines in older ages. Low income, lower educational level and female sex
are associated with lower sense of control. However, persons with lower
socioeconomic status who have a high sense of control have health status
comparable to persons with higher socioeconomic status (40). Furthermore,
there are cultural differences in sense of control, and differences in the
experiences of persons with lower sense of control across cultures. For
example, the relationship between low sense of control and negative
experiences does not seem to be present for Asian individuals, which has been
suggested to be related to values (38).
High internal locus of control is related to good health (38). Health locus of
control is associated with health behaviour, where high internality is associated
with healthier behaviours, high chance locus of control is associated with lower
levels of healthy behaviours, and associations for powerful others locus are
less clear (41). The construct of locus of control has been studied extensively
in both depression and in management of type 2 diabetes, and in health
behaviour in general (42).
Contructs concerning control have been measured and defined in several ways
(43). One of the most widely used assessments of health locus of control is the
Multidimensional Health Locus of Control Scale (MHLC) with 18 items (36).
A single question to measure internal health locus of control (IHLC) has been
used in a few population-based studies (44-46).

1.4 DEPRESSION
Depressive symptoms can be defined as low mood and low interest in activities
and people, often combined with feelings of worthlessness and hopelessness,
and cognitive, behavioural, and somatic symptoms. Major depressive disorder
(47) is a clinical diagnosis that describes depressive symptoms above a certain
level, defined in the International Statistical Classification of Disease and
related health problems (ICD) (48). The Diagnostic and Statistical Manual of
Mental Disorders 5 (DSM) (49) by the American Psychiatric Association is
also widely used by clinicians as a complement to the ICD to diagnose
psychiatric disorders, although the ICD is the classification used for the
registration of diagnoses in Sweden. The Swedish version of the ICD currently
used is called ICD-10-SE (50).

5
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Symptom intensity and its effects on function range widely and major
depressive disorder is divided into mild, moderate, and severe depression. A
mild depression affects the person, but most daily activities can still be carried
out. A moderate major depressive disorder usually affects function clearly. In
severe depression, symptoms are marked and agonizing, recurrent thoughts of
death or suicide are common and sometimes become an imminent risk of
suicide. The ability to function in daily activities in life is often seriously
reduced. Concentration and memory difficulties, fatigue, lack of initiative and
stamina, emotional lability, insomnia, and anxiety are frequent disabilities due
to depression. The restricted abilities often become obvious in decisionmaking and planning. The lifetime prevalence of depressive disorder is
between 25-45 per cent for women and 13-27 per cent for men (51, 52). The
point prevalence of depression in a Swedish population was found to be 5.2
per cent in 2009 (53). Recurrent depressive episodes are common, and the more
episodes a person has had, the more likely additional episodes are (54).

1.5 TREATMENT FOR DEPRESSION
According to the current national guidelines for depression and anxiety
syndromes in Sweden, healthcare should offer availability for early assessment
and examination of patients with suspected depression, including assessment
of suicide risk (55). Patients with depressive disorder should also be offered
follow-up and assessment of somatic symptoms, since individuals with
depressive disorder have a higher risk of somatic morbidity and mortality.
According to the recommendations, adults who have mild to moderate
depressive disorder should be offered cognitive behavioural therapy (CBT),
interpersonal psychotherapy, and/or pharmacological treatment with
antidepressants (55). CBT currently has the highest priority of the three
standard treatments. Physical activity, short-term psychodynamic
psychotherapy and care management “can” be offered to adults who have mild
to moderate depressive disorder, where “can” denotes a lower priority. The
choice between treatment alternatives should be made with respect to the
severity of the depressive disorder, and in dialogue with the patient. Other
types of treatment are recommended for patients with severe depression, and
repetitive transcranial stimulation is recommended for adults with moderate to
severe depressive disorder. These treatments are generally offered in
psychiatric clinics. Patients with recurring depressive disorder should be
offered relapse prevention treatment after remission, either pharmacological
treatment with antidepressants or relapse preventative CBT (55).
Psychological treatment of depression in primary care is preferred by the
majority of patients, and seems to have longer lasting effects compared with
pharmacological therapy (56).
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The national guidelines in Sweden also state that access to psychological
treatment in Swedish healthcare is low, primarily due to lack of personnel with
competence to deliver the treatment in public healthcare (55). Furthermore,
they also state that the healthcare for depressive disorders and anxiety
syndromes is underfinanced.

1.5.1 INTERNET-BASED COGNITIVE BEHAVIOURAL
THERAPY

Internet-based Cognitive Behavioural Therapy, ICBT in short, refers to
cognitive behavioural therapy delivered through internet, commonly as a
predefined internet-based treatment programme asynchronically accessible
with a password. There are internet-delivered psychological treatments based
on other types of psychotherapy, but CBT is by far the most common. Briefly,
CBT can be described as a type of psychotherapy based on learning
psychology, cognition psychology, and social psychology (57). Individual
behaviours, cognitions, and emotions in relation to the context are in focus.
CBT is sometimes called an umbrella term spanning many methods and
interventions, with the largest subcategories perhaps being cognitive therapy
and behavioural therapy.
The ICBT programmes are usually available for computers, tablets, and
smartphones. The term ICBT is used as a broad term, sometimes including the
type of ICBT programmes described above, but also internet-delivered video
psychotherapy, sometimes called online CBT (58), referring to traditional
psychological treatment through a screen, synchronically. Computerized
therapy is another term, referring to formats such as treatment programmes for
stationary computers with or without access to internet (59). Yet another is
bibliotherapy, in which psychological treatment is delivered as text files or as
a printed book. Printed treatment material and text files are still common, both
as material used between live sessions with a psychologist/psychotherapist,
and as books also available for the public at bookstores.
There is strong evidence for ICBT for adults with depressive disorder (60).
However, ICBT research has mainly been carried out in community settings
with patients recruited through advertisement or at specialized clinics, and
comparing treatment with waiting lists. Few studies have been conducted in
the primary care setting. This may be explained by the complexity and the
known difficulties often present in research trials conducted in ordinary
primary healthcare clinics (61).
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1.6 PREVENTION
Disease prevention refers to interventions aiming to decrease burden of disease
and risk factors, and can target individuals and populations (62). Prevention on
the individual level typically offers interventions for high-risk individuals, for
example by identifying high-risk individuals by screening and offering
treatment. Population-based prevention aims to lower risk factors in the whole
population. Examples of population-based interventions are alcohol taxes to
reduce alcohol consumption, regulations on seat belts for traffic safety, and
recreation areas to enhance physical activity, i.e. interventions aiming to
lowering the mean value of risk factors in the whole population. The change
may not be perceived as beneficial on an individual level but is very powerful
on a population level (63). Lowering the population mean value of systolic
blood pressure by 4 units predicts a 25 per cent lower number of individuals
with hypertension, according to Rose (64) with reference to the Intersalt study
(65). This is because the distribution of risk factors in the population is
generally approximately normal, displaying a continuity of risk, which means
that lowering the mean value of a risk factor reduces the burden of disease for
the whole population.

Figure 1. Figures from the publication by Anderson, Huppert and Rose in
1993(30), with permission granted. The distribution in the population as a
continuum. The dark areas visualize the difference in number of high-risk
individuals with different levels of exposure in the whole population.
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2 AIMS
2.1 GENERAL AIM
The aim of this thesis was to explore psychological distress (PD) and internal
health locus of control (IHLC) in individuals with regard to impaired glucose
metabolism, and to investigate the effectiveness of ICBT as a treatment
alternative in primary care. Moreover, we aimed to investigate the validity of
the IHLC scale.

2.2 SPECIFIC AIMS
•

To assess the associations between low IHLC, PD, and insulin
resistance, and to assess the joint effect of low IHLC and PD on
insulin resistance

•

To examine whether ICBT differed from treatment-as-usual in
reducing depressive symptoms after 3 months

•

To evaluate long-term effects of ICBT treatment for depression
compared with treatment-as-usual in primary care settings

•

To investigate the correlation between IHLC and the
Multidimensional Health Locus of Control Scale and to assess how
IHLC relates to the General Self-Efficacy scale in a primary care
setting

9
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3 METHODS
The papers in this thesis are from three different projects. Paper I is based on
data from the Vara-Skövde Cohort, a random population sample in the
Skaraborg Project. Papers II and III are from the PRIM-NET project, a
randomized controlled trial in primary care. Paper IV is based on a data
collection for the purpose of a validation of the global scale Internal Health
Locus of Control.

3.1 THE VARA-SKÖVDE COHORT
The Vara-Skövde Cohort is a population cohort in The Skaraborg Project.
Between 2002 and 2005, a computer-generated random sample of 2,816
persons between 30 and 74 years old were examined in the municipalities of
Vara and Skövde in south-west Sweden. The sample was stratified by gender
and by 5-year age groups, and was aimed at a three-fold over-sampling in ages
below 50 years. In Vara, 1,811 individuals were included (81% participation)
and in Skövde 1,105 individuals (70% participation). Experienced and
specially trained study nurses carried out a physical examination. Height and
weight to the nearest 0.1 kg were measured with light clothes and no shoes.
Blood samples were drawn in the morning after an overnight fast (≥10 hours).
An oral glucose tolerance test with a 75g standard glucose load was performed.
Participants filled in questionnaires regarding socioeconomic status and
lifestyle, including physical activity, alcohol consumption and smoking habits.
For Paper I, participants with diabetes mellitus and/or cardiovascular disease
(atrial fibrillation, myocardial infarction, angina pectoris, stroke and heart
failure, n=249), and participants with missing information for the
questionnaires (IHLC or GHQ-12, or HOMA-ir, n=128) were excluded. In
total, 2,439 participants were included. Associations between low internal
health locus of control (IHLC), psychological distress (GHQ-12) and insulin
resistance (HOMA-ir) were assessed. Adjustments were made for possible
confounding factors included age, sex, education, alcohol consumption,
smoking, BMI, and leisure time physical activity (LTPA).
Internal Health Locus of Control (IHLC). The IHLC is phrased “Do you
believe that you can do anything yourself in order to preserve good health?”
and has three response alternatives: 1) “yes, to a very high extent”; 2) “Yes, to
some extent”; and 3) “No, it is not possible to influence your own health” (44,
46). IHLC was dichotomized by merging 2 and 3, due to the response pattern,
and labelled high/low IHLC. Psychological distress (PD) was measured by
the validated 12-item General Health Questionnaire, with four-point Likert
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scale (GHQ-12) (33, 34, 66). Dichotomization with the cut-off at 12 points or
more was employed (34). Insulin resistance (HOMA-ir) was estimated by
the homeostasis model assessment of insulin resistance, (HOMA-ir) (fasting
glucose x fasting insulin/22.5) (29). Age was calculated based on the patients’
social security number. Sex was calculated based on the participants’ social
security number. Educational level was assessed by a question with ten
response alternatives, presented as the three groups primary school, high
school, and higher education. Alcohol consumption was assessed by questions
concerning the quantities consumed during the past 30 days of beer, wine, or
spirits, respectively, and presented in total grams per week (67). Smoking.
Current smoking was defined based on the question “Do you smoke?” with the
answer alternatives: No, I have never smoked; No, I have smoked but have
given it up; Yes, I smoke. Body Mass Index (BMI). Body weight was
measured with participants in light clothes to the nearest 0.1 kg, standing
height to the nearest centimetre, and body mass index (BMI) was calculated
(weight in kg/height in meters, squared) (68). Leisure time physical activity
(LTPA) was measured by the question: “How physically active are you during
your leisure time? The four response alternatives are: Sedentary leisure time:
reading, watching television, stamp collecting or other sedentary activity; Light
leisure time physical activity: walking, cycling, or other physical activity
during at least four hours per week; Moderate leisure time physical activity:
running, swimming, tennis, aerobics, heavier gardening, or similar physical
activity during at least 2 hours a week; Heavy training or competitive sport:
heavy training or competitions in running, skiing, swimming, football, etc.,
carried out regularly and several times a week (69).
Statistical analyses were performed in SPSS, version 26. All tests were twosided, and statistical significance was assumed at p<0.05. Descriptive statistics
were calculated with standard methods. Differences in means were estimated
using general linear models with HOMA-ir log transformed due to an abnormal
distribution of data. Adjustments were made for possible confounding factors
based on theoretical assumptions. Analyses with interaction terms were carried
out, and stratified analyses were carried out in the presence of significant
interaction. A combined variable was computed based on dichotomized values
for PD and IHLC.
Ethics: The Ethical Committee at the University of Gothenburg, Sweden,
approved the study: Dnr 199-01, and Dnr 036-12. All participants signed
informed consent.

11

Health locus of control, depressive symptoms, and insulin resistance

3.2 THE PRIM-NET PROJECT
The PRIM-NET project was a randomized controlled trial in primary care. A
total of 90 adult patients were enrolled between March 2010 and March 2013
at 16 primary care centres located in the south-west region of Sweden. Patients
18 years and older with depressive symptoms who attended the study primary
care centres were recruited by the general practitioners and nurses, who were
instructed to invite all patients they suspected for mild to moderate depression
who had not started or changed antidepressant medication the last month.
Before inclusion, a licensed psychologist/psychotherapist carried out a onehour interview including a diagnostic process based on structured assessment
interviews, validated instruments, and scales. Inclusion required diagnosis of
depression according to Mini International Neuropsychiatric Interview
Swedish version 6.0.0b (MINI) (70), a score below 35 on the MontgomeryÅsberg Depression Rating Scale – self-rating version (MADRS-S) (71), and
access to a computer with speakers or headphones. Patients with medium-high
suicide risk, prior suicide attempt, or a diagnosis according to MINI of
substance dependence, alcohol abuse, bipolar disorder, psychotic disorders, or
any other severe psychiatric disorder were excluded. Diagnosed anxiety
disorders were allowed if secondary to the depression. No somatic comorbidity
was excluded in the study. Patients with cognitive disability or communication
difficulties were also excluded. Patients included thereafter met a nurse to fill
in questionnaires, including socioeconomic status and sick leave during the
past year. The patients were consecutively randomized to either ICBT or
treatment as usual (TAU) by an independent research unit. The ICBT group
received login and password to the internet treatment called
Depressionshjälpen ®, consisting of 7 modules. They also received therapist
support from the same therapist who carried out the initial assessment. The
therapist followed the patient’s progress actively and communicated with the
patient every week via a secure email and three telephone contacts (starting up
treatment, in the middle and at the end of the treatment). The therapist
encouraged the patient to provide feedback about the progress experienced.
TAU consisted of the treatments for depression typically provided at the
primary care centres (ICBT excluded). There were no restrictions in additional
care offered to the patients after inclusion, except for no ICBT for patients in
the TAU group, and no psychotherapy at the study primary care centre in the
ICBT group. The responsibility for the patients’ treatment remained with the
primary care centres. After the treatment period, all patients met a nurse at the
PCC for a 3-month follow-up. Evaluation with the same instruments was
repeated after 6 and 12 months by sending the instruments and prepaid
envelopes to the patients. The study protocol has been described in detail in
Kivi et al (72).
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After a year of difficulties recruiting patients to the project, partly due to
organizational changes, a broad vaccination project, and perceived additional
workload caused by the research project, an alternative design was set up in
which patients were randomized to ICBT or waiting list and offered ICBT after
three months. The patients in the alternative design were recruited in primary
care centres by general practitioners and nurses the same way as the original
design and were patients at their usual primary care centres while waiting for
ICBT delivered by the project. After the 3 months, the project organized access
to the internet treatment, therapist support and research questionnaires at a
central unit.
Papers II and III included 90 patients diagnosed with mild-moderate
depression. The number of patients in the two arms differ between Papers II
and III due to the different design that was added to the PRIM-NET project
after difficulties in recruiting patients. In all, 90 patients were included, 44
patients allocated to ICBT, 38 patients to TAU and eight patients were
allocated to the TAU-waiting list (TAU-WL). The eight patients allocated to
TAU-WL received ICBT after 3 months. Paper II examined differences
between ICBT and TAU at post-treatment after 3 months and included the
eight patients in the TAU group. Paper III evaluated long-term effects after 3,
6 and 12 months. The eight patients in TAU-WL received ICBT after the three
months waiting list and were consequently included in the ICBT group in
Paper III.

Figure 2. Differences between the groups ICBT and TAU in Papers II and III.

Paper II examined wheather ICB differed from TAU in reducing depressive
symptoms after 3 months. Paper III, evaluated the long-term effects of ICBT
for depression compared with TAU.
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Depressive symptoms were measured with the Beck Depression Inventory II
(BDI-II) (73, 74), and with Montgomery-Åsberg Depression Rating Scale –
self-rating version (MADRS-S) (71). Depression. BDI-II was used for
indication of major depression, with a cut-off of ≥14p (73). Anxiety
symptoms were measured with the Beck Anxiety Inventory (75).
Psychological distress (PD) was measured by the validated 12-item General
Health Questionnaire, with four-point Likert scale (GHQ-12) (33, 34, 66).
Likert scoring (0, 1, 2, 3) was used in Paper III (76). Quality of life (EQ-5D)
was measured by the validated Quality of Life instrument EQ-5D with British
tariff (77) and calculated according to Dolan (78). Antidepressant
medication. Information on use of antidepressants (yes/no) was collected by
questionnaire. Sedative medication. Information on use of sedatives (yes/no)
was collected by questionnaire. Sick leave (yes/ no) and number of days of
sick leave during 0–3, 4–6 and 7–12 months in PRIM-NET were collected by
questionnaires. Primary care centre contacts (PCC contacts) The study
nurse registered patients’ PCC visits to GPs, therapists, and nurses. Visits to
GPs and nurses were also collected from electronic patient records (EPR) after
the study. In Paper III, data regarding visits to therapists and nurses was
obtained from the study protocol, and data regarding GP visits was obtained
from EPR. Age was calculated based on the participants’ and patients’ social
security number. Sex was defined based on the patients’ social security
number. Educational level was assessed by a question with 3 levels: primary
school, high school and higher education.
Statistical analyses were carried out in SPSS, version 20. All tests were twosided, and statistical significance was assumed at p<0.05. Descriptive statistics
were calculated with standard methods. In Paper II, changes in BDI-II, BAI
and MADRS-S scores between the groups were calculated for complete cases
using univariate ANCOVA adjusted for baseline scores. Within-group changes
of scores were analyzed with paired samples t-tests. Furthermore, betweenand within-group effect sizes (Cohen’s d) were calculated. Finally, differences
between groups in recovery rate, with a score of 13 or below on the BDI-II
were assessed with c2 test. In Paper III, differences between the groups
concerning depressive symptoms, psychological distress and quality of life
were analyzed comparing means of intra-individual change using t-test.
Differences in medication, sick leave, and primary care centre contacts were
assessed with c2 test. Days of sick leave were compared between groups using
the Mann–Whitney U test. Effect sizes (Cohen’s d) were calculated between
and within groups.
Ethics: PRIM-NET The Regional Medical Ethics Review Board in
Gothenburg, Sweden approved the protocol (Dnr: 696- 09, T692-11). Written
informed consent was obtained from all participants.

14

Maria C M Eriksson

3.3 THE VALIDATION STUDY
The validation study included primary care patients, aged 18 and older,
attending one of three Primary Care Centres in southwest Sweden. The patients
were consecutively asked to participate anonymously in the study during June
- October 2018. In all, 534 patients filled in the questionnaire (participation
rate 73%).
The patients were offered written information and the possibility to ask
questions about the study before giving informed consent. The patients
accepting participation were given the questionnaire and instructed to return
the questionnaire to a sealed box in the waiting room. The questionnaires were
numbered, and personnel were instructed to put the questionnaire in the box
when a patient declined to participate, which allowed for calculation of
participation rate. The questionnaire contained items concerning birth year,
sex, education, occupation, the global scale Internal Health Locus of Control,
the Multidimensional Health Locus of Control (MHLC), and the General SelfEfficacy scale (GSE). No data that could identify specific individuals was
collected.
A total of 519 participants, aged 18 and older were included in Paper IV after
excluding 15 patients due to high amount of missing data. The validity of the
global scale IHLC was investigated against the MHLC, and the GSE by
assessing strength of correlations and predictive values.
Internal Health Locus of Control (IHLC). The IHLC is phrased “Do you
believe that you can do anything yourself in order to preserve good health?”
and has three response alternatives: 1) “Yes, to a very high extent”; 2) “Yes, to
some extent”; and 3) “No, it is not possible to influence your own health” (44,
46). IHLC was dichotomized by merging 2 and 3, due to the response pattern,
and labelled high/low IHLC. Multidimensional Health Locus of Control
(MHLC) The MHLC (Form A) was used in the validation of the IHLC. The
MHLC measures health locus of control and contains 18 questions in three
scales of six questions each, called Internality, Powerful Others-Externality,
and Chance-Externality (36). A Swedish translation with a five-point Likert
scale was used (79). Self-efficacy was measured with the General SelfEfficacy scale (GSE) which contains ten questions with response alternatives
on a four-point Likert scale (80). A validated Swedish version was used (81).
Age was calculated based a question of year of birth. Sex was measured by a
question with the response alternatives male/female. Educational level was
assessed by a question with 3 levels: primary school, high school and higher
education.

15

Health locus of control, depressive symptoms, and insulin resistance

Statistical analyses were carried out in SPSS, version 26. All tests were twosided, and statistical significance was assumed at p<0.05. Descriptive statistics
were calculated with standard methods. Correlations (rrho) were calculated
between the IHLC and the three scales of the MHLC and the GSE,
respectively. Logistic regression models were used to test the predictive value
of the scales of the MHLC and the GSE for reporting high IHLC. The logistic
regression models were carried out controlling for study site.
Ethics: The Ethics Board decided that the study did not formally need any
review from them and had no concerns about the conduction of the study: Dnr
307-18, May 18, 2018.
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Figure 3. Summary of design, subjects, and methods in Papers I-IV.

3.4 SUMMARY OF DESIGNS IN PAPERS I-IV
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4 RESULTS
4.1 PAPER I
In Paper I, a total of 2,439 participants were included. Mean age was 46 years
and 51 per cent were women. Thirteen per cent were retired and 78 per cent
were employed. A third (33%) reported higher education, 41 per cent had
completed high school, 24 per cent reported an educational level of primary
school only. The study population had a mean BMI of 26.5 (SD=4.3) and 18.5
per cent had a BMI of 30 or more. Seven per cent reported a sedentary leisure
time physical activity (LTPA), 56 per cent reported low LTPA, 31 per cent
reported moderate LTPA, and three per cent reported high LTPA. Figure 4
presents a histogram of the scores the of GHQ-12. The participants were
allocated into 4 groups based on reported values for PD and IHLC, as
presented in Figure 5.

Figure 4. Histogram of the
12 item General Health
Questionnaire in the Vara
Skövde Cohort (n=2439.

Figure 5. Internal Health
Locus of Control and
Psychological Distress
combined into 4 groups.

A significant association between IHLC and logHOMA-ir was found (Crude:
Mean difference=0.04, 95%CI:0.02-0.07, p=0.002). Participants with low
IHLC had higher logHOMA-ir. The association remained significant after
adjusting for sex, age, alcohol consumption, smoking, education, and BMI, but
disappeared when physical activity was included in the model. We carried out
an analysis with an interaction term of IHLC x LTPA, which revealed a
significant interaction between IHLC and physical activity (p<0.001). In
stratified analyses, the association between IHLC and HOMA-ir was weak and
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insignificant in individuals with high LTPA. However, in individuals with low
LTPA there was a strong and statistically significant association between
IHLC and HOMA-ir, also after adjusting for age, sex, education, smoking,
alcohol consumption and BMI (Mean difference=0.03, 95% CI: 0.00-0.06,
p=0.026). A strong and significant association was found between PD (≥12p)
and logHOMA-ir, also when adjusting for sex, age, alcohol consumption,
smoking, education, and physical activity (Mean difference=0.04, 95% CI: 0.01-0.07, p=0.001). The association was almost statistically significant after
also including BMI in the model (Mean difference=0.02, 95%CI: -0.01-0.43,
p=0.062).
The presence of both low IHLC and PD was strongly associated with a higher
logHOMA-ir also in the final model, adjusting for age, sex, education,
smoking, alcohol consumption, BMI, and physical activity (Mean
difference=0.11, 95% CI:0.00-0.09, p=0.033).

Figure 6. Levels in HOMA-ir in the groups PD, low IHLC and low IHLC and PD
combined.

4.2 PAPER II
In Paper II, 90 patients were included. Eight patients allocated to ICBT and
three patients allocated to TAU withdrew from participation. The mean age
was 36.6 years and 66 per cent (n=52) were women. According to depressive
symptoms reported in the BDI-II at baseline, 6 per cent (n=5) had a minimal
depression, 19 per cent (n=15) had a mild depression, 34 per cent (n=27) had
a moderate depression and 41 per cent (n=32) had a severe depression.
ICBT for depression in primary care was equally effective as TAU at post
treatment in the PRIM-NET randomized controlled trial. No significant
differences were found between the ICBT group and the TAU group regarding
changes in depressive symptoms in scores measured with BDI-II, or with
MADRS-S, either during treatment or post treatment. There was no difference
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between the groups in symptoms of anxiety after treatment. Possible negative
treatment effects were also assessed, and 6% of the patients in the study
deteriorated during the treatment period, 10% (n=3) in ICBT and 3% (n=1) in
TAU. All seven modules of the ICBT were completed during the 12 weeks by
56% (n=20) of the patients in the ICBT group. Five (5.1) modules were
completed on average (q1-3: 2.6-7). In the TAU group, 19 % (n=8) received
psychological treatment. As expected, there were no differences between the
randomized groups at baseline. Eleven patients in each group had
antidepressant medication at inclusion.

4.3 PAPER III
In Paper III, intention-to-treat-analysis was employed, and included all the 90
patients in the analyses. The analyses in Paper III showed that ICBT for
depression at primary care centres was equally effective as TAU regarding
long-term effects on depressive symptoms and psychological distress (Figure
7). The effect sizes (Cohen’s d) between the groups differed only marginally.
The within-group effect sizes for both the ICBT group and the TAU group
were large (presented in Table 1).

Figure 7. Mean score for psychological distress and depressive symptoms for
ICBT and TAU, at baseline, 3, 6, and 12 months, respectively.
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Cohen’s d
Between groups
Within ICBT
Within TAU

3 months

6 months

12 months

0.09
1.17
1.31

0.18
1.23
1.43

0.09
1.42
1.29

Table 1. Effect sizes (Cohen’s d) between and within groups based on scores on
BDI-II in the PRIM-NET trial.

As expected, patients in TAU had significantly more visits to therapists
compared to patients in ICBT. There was no difference between the groups
concerning visits to GPs or nurses or telephone contacts. At 3 months,
significantly fewer patients in the ICBT group were on antidepressant
medication. Patients with antidepressant medication increased in TAU and
decreased in ICBT. At 6 and 12 months however, there was again no difference
in antidepressant medication between the groups. There was a significant
difference at baseline concerning number of patients using sedatives (none in
TAU, 5 in ICBT). At the 3-month follow-up, there was no longer any
difference between the groups concerning sedatives. There were no significant
differences between the groups concerning number of days on sick leave or
concerning number of patients on sick leave. Both groups experienced an
improved quality of life. The dropout analysis revealed that living alone was
more common in patients lost to follow-up.
The seven WL-ICBT patients had a lower mean score on BDI-II when
initiating ICBT and a smaller reduction of scores during the treatment period
compared to patients in ICBT or TAU. No differences in main results were
found either when the WL-ICBT patients were excluded or regarded as TAU
pre-post treatment and then excluded, except for some differences for quality
of life.

4.4 PAPER IV
A total of 519 participants, aged 18 and older and recruited in the primary care
setting were included in Paper IV. The mean age was 52 years and 54 per cent
were women. A fourth of the sample were retired and 64 per cent were
employed/self-employed. Fourteen per cent reported an educational level of
primary school only, 37 per cent reported having completed high school and
49 per cent reported having higher education. In the total sample, 16 per cent
(n=86) of the patients reported low IHLC.
In Paper IV, support was found for the global question as a measurement of
Internal Health Locus of Control. The correlations were statistically significant
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but weak between IHLC and the three scales of the MHLC and the GSE,
respectively.
The odds ratios for Internality, Chance-Externality and Powerful OthersExternality (from the MHLC) for the likelihood that patients would report high
IHLC were all statistically significant. An increase of one point on the
Internality Scale of the MHLC gave an odds ratio of 1.19 (95%CI: 1.11-1.28)
for reporting high IHLC, and thus a more than doubled likelihood of reporting
high IHLC with a five-point increase on Internality, OR: 2.40, CI 1.67-3.46.
Similar results were found for the GSE.
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5 DISCUSSION
5.1 PSYCHOLOGICAL HEALTH AND INSULIN
RESISTANCE
There was a strong association showing that participants with both
psychological distress (PD) and low internal health locus of control (IHLC)
had higher levels of insulin resistance, which was statistically significant also
in the final model adjusting for age, sex, education, smoking, alcohol
consumption, BMI, and physical activity. Further, PD was associated with
higher insulin resistance in a random population sample, which was almost
statistically significant in the full model including adjustment for BMI.
Moreover, low IHLC was associated with higher levels of logHOMA-ir, but
the statistical significance disappeared when physical activity was included in
the final model. Finally, stratified analysis revealed that the association was
statistically significant for the group with low physical activity in the final
model, but not for the group with high level of physical activity.
Our results for PD are in line with a previous study in which PD predicted
prediabetes and type 2 diabetes 10 years later in men (15). The results were
however weaker in women and predictive only for prediabetes. These results
were all adjusted for socioeconomic position, family history of diabetes,
smoking, BMI and physical activity (15). In that study, PD was measured
differently with a scale of 5 questions about depression, anxiety, insomnia,
fatigue, and apathy. A longitudinal study with repeated measurements
analyzing associations between psychosocial stress and depressive symptoms
and HOMA-ir in boys and girls in years 2, 6 and 10 found cross-sectional
associations between depression and HOMA-ir in boys only, and nonsignificant trends longitudinally (82).
The literature concerning the association between depression and insulin
resistance is inconclusive (83, 84). Observational studies have found
associations, while longitudinal findings so far have been less convincing.
Central adiposity has been suggested to mediate association between
depression and insulin resistance (85). Furthermore, a study exploring insulin
resistance in patients with a diagnosis of depression receiving treatment, found
increased insulin sensitivity in patients after remission (86).
Low IHLC was associated with insulin resistance, the association however
disappearing in the fully adjusted model including physical activity,
suggesting a central role of physical activity in explaining the association
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between IHLC and insulin resistance. Locus of control is known to be
associated with physical activity (87, 88), and a dose-response relationship
between physical activity and insulin resistance has been demonstrated (89).
The presence of both low IHLC and PD was independently associated with
insulin resistance, also in the final model adjusting for age, sex, education,
smoking, alcohol consumption, BMI and physical activity. This may suggest
that the combination of low IHLC and PD captures a group of individuals that
over time have a disposition that increases vulnerability to developing insulin
resistance. Or else perhaps individuals with low IHLC during a period of
psychological distress have a stronger neuroendocrine stress activation (90,
91) which in turn could lead to a stronger impact on insulin resistance (92).
Both sense of control and especially psychological distress can vary over time
(39), and a recent study has shown that negative events and depressive
symptoms predict low sense of control, and that low sense of control can
predict depressive symptoms and anxiety (93).

5.2 ICBT FOR DEPRESSION IN ADULTS IN
PRIMARY CARE
The findings in this thesis support the efficacy of ICBT with minimal support
for depression in primary care. In the PRIM-NET trial, ICBT and TAU were
equally effective in reducing depressive symptoms and symptoms of anxiety
at post treatment. At follow-up after one year, the levels of depressive
symptoms, psychological distress, quality of life, anti-depressive medication,
and days of sick leave were very similar. The PRIM-NET trial was carried out
at team-based primary care centres, and TAU consisted of common treatments
or combinations of treatments for depression provided at the primary care
centres, including scheduled visits to GPs, nurses and other personnel, antidepressant medication, face-to-face psychotherapy, and sick leave (ICBT
excluded). The study included mild to moderate depression, and patients with
a MADRS-S score of 35 or more were excluded. However, according to BDIII, 39 per cent (n=35) of the patients in the study had a severe depression.
In 2009, when the PRIM-NET project started, empirical data about the efficacy
of ICBT in primary care was very limited. Since then, several reviews on ICBT
for depression have been published. For example, a meta-analysis on ICBT for
depression in both clinical and community settings by Karyotaki et al. (60)
found ICBT had greater effectiveness than control conditions, both short-term
and long-term; that guided ICBT had greater effectiveness than unguided
ICBT on moderate to severe depression; and that unguided ICBT had similar
effectiveness on mild/subthreshold depression. The reviews and meta-analyses
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generally include trials with primary care patients, but trials carried out in the
primary care setting are still rare. Furthermore, inclusion criteria differ
between trials, and treatment as usual also seems to differ, partly due to
organizational differences in primary health care between countries. Most
trials in primary care compare ICBT+TAU against TAU alone.
A Swedish RCT with patients recruited at primary care centres found that
ICBT for depression with support was at least equally effective compared with
TAU (94). The ICBT with support was more effective than TAU after three
months and the effect remained at 12 months for the ICBT group, while at 12
months the effect in the TAU group had almost reached that of the ICBT. ICBT
with support was more effective than TAU in a German study carried out in
primary care (95), and ICBT both with and without support was more effective
than TAU in a Spanish study (96). In the UK, an RCT (97) found ICBT to be
more effective than TAU for patients with anxiety and/or depression in
primary care and that the ICBT programme also had a positive effect on
attributional style. However, another larger trial in the UK, comparing two
different types of guided ICBT and TAU, found neither of the ICBT
programmes with support to be efficacious in the primary care setting in the
UK, with no differences between groups, except in favour of one of the ICBT
programmes at 12 months (98).
Studies of the effectiveness of ICBT in the primary care setting may need to
be considered in relation to factors like the availability of treatment in general,
availability of psychological treatment specifically, and the possible impact of
carrying out a trial at a primary care centre, for example regarding the degree
of detection of patients with depression and the possible change in workload
for the personnel.

5.3 HEALTH LOCUS OF CONTROL
The validation study found weak but positive support for using the question to
measure IHLC. The question detected less variability compared with the
MHLC, and the distribution of the single question was skewed and had a
dichotomous shape.
In a publication by Lindström in 2006, the question was described as lack of
belief in the possibility to influence health (46), and in a publication from 2011
as health locus of control (99). In a recent publication, it was referred to as
internal health locus of control (44). Accordingly, it seemed natural to validate
the question against a well-established scale of health locus of control.
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However, the question seems also to relate to beliefs about the capacity to
behave in ways to produce specific desired outcome. In English it is phrased
“Do you believe that you can do anything yourself in order to preserve good
health?” (46), and in the Vara-Skövde Cohort it is phrased (in Swedish): “Tror
du att man kan göra någonting själv för att bevara en god hälsa?”. The English
version asks if “…you believe that you can do anything”, and the Swedish, if
“…you believe that one can do anything…”. The phrasing of the question may
be interpreted as referring to beliefs both about effects on future health and
about ability to carry out health-related behaviours. Health locus of control
refers to beliefs about locus of control concerning health. Self-efficacy refers
to beliefs in one’s ability to behave in ways conducive to achieving certain
goals. It has its origin in Bandura’s social learning theory (100, 101), and
relates to individuals’ experience of being able to handle different situations in
life, in which an individual’s expectations of results affects if and how the
individual handles a situation. The individual’s trust in being able to handle
the situation affects the individual’s effort, endurance, and approach to
obstacles and resistance.
Thus we decided to include scales to measure both health locus of control and
self-efficacy in the validation study. As hypothesized, the question correlated
with both health locus of control and self-efficacy. The correlation and odds
ratio were weak but statistically significant between IHLC and the scale
Internality in MHLC. The results were similar for GSE. Bandura (102) and
Wallston (103) have discussed the two constructs in relation to each other like
this:
“Perceived self-efficacy and locus of control represent entirely
different phenomena. Beliefs about whether one can produce certain
outcomes (perceived self-efficacy) cannot, by any stretch of
imagination, be considered the same as beliefs about whether actions
affect outcomes (locus of control).” and “Perceived self-efficacy is a
judgement of one’s ability to organize and execute given types of
performances, whereas an outcome expectation is a judgement of the
likely consequence such performances will produce.” (Bandura 1997, Self-

efficacy: the exercise of control, p 20-21)

“An internal HLC orientation is a necessary, but not a sufficient,
condition for engaging in "proper" health behavior. One must believe,
to at least some degree, that one's health status is dependent upon one's
health behavior in order for one to act (assuming, of course, that one is
motivated to do so by valuing the reinforcement that good health would
bring). But just because the person values health and feels responsible
for his/her health does not mean that the person feels capable of taking
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the right steps to control his/her health status. That is where perceived
health competence (or perceived control over health) fits in
beautifully.” and “the substitution of perceived control as the important
generalized expectancy rather than simply locus of control. It is
intended to be a rapprochement of two social learning theories, the one
by Rotter and the one by Bandura.” (Wallston, 1992: Hocus-Pocus, the
focus isn’t strictly on locus: Rotter’s social learning theory modified for
health, p 194)
Smith, Wallston and Smith developed a scale for the construct perceived health
competence (104). The scale has 8 items where two of them are phrased: “No
matter how hard I try, my health just doesn’t turn out the way I would like”
and “I am able to do things for my health as well as most other people” (104).
Possibly, the IHLC would tap into this construct, combining both outcome and
behavioural expectancies. Figure 8 presents a slightly adapted picture of the
interaction between self-efficacy and locus of control according to Bandura
(102).

Figure 8. Simplified model of combinations of high/low locus of control and
high/low self-efficacy based on Bandura, 1997, p 20.
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5.4 METHODOLOGICAL DISCUSSION
The protocol employed in the PRIM-NET trial was comprehensive, with
training for the primary care personnel, checklists, and supervision. The
diagnostic assessment was carried out by licensed psychologists or
psychotherapists with semi-structured interviews of an hour, including MINI
and an assessment to ensure that depression was the primary diagnosis.
Therapist support was delivered by a psychologists and psychotherapists with
training in CBT.
After a long period with a low inclusion rate, despite the large number of
patients with depression at the PCCs, we decided to set up an alternative
design. At the time, with high costs and low prospects, it seemed better than to
give up, and better than to add recruitment through advertisement. A
centralized unit was formed, based at a primary care unit and with personnel
from the project. The PCCs in PRIM-NET had experienced extra workload
due to the project. It also seemed that the research project improved the
detection of patients with mild-moderate depression at the PCCs. Treatment as
usual is often known to be improved by research protocols (105). The
alternative design removed most of the extra research work from the primary
care personnel. Apart from that, the design was similar, with the exception that
all patients included were offered ICBT, although for patients randomized to
TAU, only after 12 weeks of TAU. It is worth noting that a waiting list for
psychological treatment was common at primary care centres at the time.
Despite all efforts, the inclusion still did not reach the initial power calculation.
In retrospect, it would probably have been better to expand the project with
more PCCs while still using the same protocol and not the alternative design.
However, we have carried out all the calculations with and without the patients
receiving ICBT after 12 weeks of TAU, with the same main results. The power
of the study could also be regarded as sufficient for the analyses, based on the
outcomes with very similar means and distribution.
Curiously, timepoints for follow-up in PRIM-NET turned out to cause some
methodological confusion for a while in the interdisciplinary research group.
From one perspective, time point zero was at inclusion, while from the other
perspective at post-treatment. These approaches were such silent knowledge
on both sides that we discussed follow-up after one year in agreement, only
later realizing the three months’ difference. Evaluation of pharmacological
treatment commonly starts at baseline, while evaluations of psychological
treatment often divide the timeline into pre-treatment, post-treatment, and
follow-up.

28

Maria C M Eriksson

Comorbidity of depression and type 2 diabetes has been called a prototypical
example of mental/physical health issues, and psychological distress and
insulin resistance still seem highly eligible for the purpose of exploring the
development of public health illnesses related to lifestyle, and the role of
psychology in them. The opportunity to investigate associations between
psychological distress, internal health locus of control and insulin resistance in
an existing representative population sample with a high participation rate has
been advantageous. The results of Paper I suggest an independent doseresponse relationship in which insulin resistance increases with PD and further
with the presence of both PD and IHLC. However, the cross-sectional design
employed in the present study cannot determine possible causality between
IHLC, PD and insulin resistance. A longitudinal design would be able to
conclude more about potential causality, or possible bidirectional associations.
Insulin resistance was measured with HOMA-ir, which has lower precision
compared to the more expensive and time-consuming euglycemic clamp
technique (involving intravenous infusion) which is gold standard for studies
on small samples, while HOMA-ir is recommended for large epidemiological
studies (106). Furthermore, it would have been preferable to use a response
format with more response alternatives for IHLC to reduce the ceiling effect
in the present format. Larger distribution and range in the variable would
permit a better understanding of the association between IHCL and insulin
resistance. The validated measure used for psychological distress (GHQ-12)
also has the advantage of previous use in epidemiological studies. It also
captures symptoms of stress that seem to be of importance in mechanisms in
the development of both depression and of type 2 diabetes (92, 107).
Moreover, there are possible over-adjustments in the analyses. We found an
interaction effect between IHLC and physical activity, and it would be
interesting to continue with conditional process analysis to explore models of
possible moderation and mediation. On the other hand, it is interesting that the
associations remain statistically significant for presence of both IHLC and PD
also in the final model, suggesting possible direct effects through
neuroendocrine mechanisms on the HPA-axis.
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6 CONCLUSIONS
6.1 GENERAL CONCLUSION
In conclusion, the presence of both low internal health locus of control (IHLC)
and psychological distress (PD) was found to be associated with higher insulin
resistance. The IHLC scale can be used to identify individuals with low IHLC.
Internet-based cognitive behavioural therapy (ICBT) can be delivered as a
routine treatment alternative in primary care if it can be implemented in a way
that makes it time-saving and cost-effective. ICBT may also improve
possibilities for preventative interventions on a larger scale. Preventative
interventions for patients with PD and low IHLC may prevent or delay
development of insulin resistance.

6.2 SPECIFIC CONCLUSIONS
•

Presence of both IHLC and PD was strongly and
independently associated with insulin resistance, also when
adjusting for BMI and physical activity.

•

There were no significant differences between the ICBT and
treatment as usual at post treatment, either on BDI-II,
MADRS-S, or BAI.

•

ICBT with weekly minimal therapist support in primary care
can be equally effective as treatment as usual among
depressed patients also over a 12-month period

•

Weak but statistically significant support for the IHLC scale
as a measurement of internal health locus of control.
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7 FUTURE PERSPECTIVES
The implications of this thesis are that psychological orientation is important
in healthcare settings and that ICBT is a feasible treatment alternative for
depressive symptoms in primary care. The prevalence of PD and low IHLC in
the population and their relation to insulin resistance highlight the potential of
preventative interventions.
Health prevention strategies often include both interventions for high-risk
groups and interventions for the whole population. Geoffrey Rose has
demonstrated that a reduction of the population mean body weight of 1 kg
(1.25%) equals 25 per cent less obesity (BMI≥30) in the population (64), based
on data from the Intersalt study with adults in the UK (65). Perhaps there is
stigma involved when it comes to viewing psychological distress as a
continuity of risk, but the potential is stunning (30). This is the case not only
in relation to the number of patients with depressive disorders, anxiety
syndromes and stress-related illness, but also in relation to insulin resistance.
Insulin resistance is related to incident type 2 diabetes, which in turn is related
to blindness, kidney failure, and cardiovascular diseases.

7.1 TREATMENT IN PRIMARY CARE
The results regarding ICBT in this thesis have already influenced primary care
in Region Västra Götaland, as ICBT has been and continues to be implemented
in regular healthcare. ICBT is an alternative to treatment delivered in person
by a professional. To guarantee patient safety, just as the National Board of
Health and Welfare issues licences for professions, ICBT programmes ought
to be evaluated and licenced. ICBT programmes offered or recommended by
the public healthcare system should be evaluated using research methods.
Furthermore, research on the characteristics of primary care patients for whom
ICBT is most effective would be helpful in the clinical situation at primary
care centres in discussions with these patients about recommended treatment
alternatives according to the national guidelines. Manualized treatment
programmes do not adapt to patients as individual psychological treatment
usually does. Variables to investigate in relation to ICBT could be the number
of previous depressive episodes and their duration, as well as comorbidities,
as previously suggested by Karyotaki (60). Furthermore, emphasis on
differential diagnostic assessment is important, including assessment of
primary diagnosis. The content in ICBT programmes for different diagnoses
varies substantially. Consider for example treatments for social phobia,
posttraumatic disorder, generalized anxiety disorder and depression, and
suitable psycho-educative information and therapeutic interventions for these
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patient groups. Moreover, since ICBT can be delivered with or without
professional support or as blended treatment, where treatment consists of both
traditional psychotherapy and predefined materials delivered through internet
or in other formats, the level of competence in psychological treatment among
personnel is crucial.
Further development of ICBT programmes for comorbidity has potential,
especially for primary care where comorbidity is common. ICBT aiming to
reduce psychological distress and increase healthy lifestyle behaviours may
improve public health, considering the strong association between PD, IHLC
and insulin resistance as shown in this thesis.

7.2 PREVENTION IN GENERAL POPULATION
What might preventative interventions for the whole population be, concerning
psychological distress and internal health locus of control? Rose generally
suggested we identify the factors affecting exposure in the population when
considering preventative intervention for the whole population (64). Adding
unnatural factors is much more difficult than removing or reducing unnatural
exposure, i.e., we are more likely to succeed by focusing on trying to enhance
people’s efforts to increase healthy natural actions and to reduce unhealthy
unnatural factors. This is also linked to change in norms, and perhaps
redefining what is normal. Expectations about the progression in changing
habits have been studied, in which relapse prevention has been suggested to be
more often about relapse management (108). Furthermore, norms about ageing
have been studied in relation to locus of control, in which beliefs about
declining abilities seem to affect the sense of control in older age groups (109).
Influenced by Bandura (102), I suggest we organize healthcare in a way that
enables and facilitates for primary care personnel to be responsive and
supportive towards patients. Primary care personnel need to be able to teach
patients health skills they need, and to help patients set personalized and
reachable goals, to self-monitor and self-regulate in order to enhance their
health status. Patients also need to learn to understand what is not controllable,
and even more so – what they can control.

32

Maria C M Eriksson

ACKNOWLEDGEMENT
Engaging in an interdisciplinary PhD education has at times been somewhat
confusing and difficult, and at the same time fabulously inspiring and fun. The
differences between medical and psychological approaches in research are in
some ways contradictory (88). It has been a dialectic, sociocultural learning
process gradually to understand more about these differences, the way we
communicate, the way we approach phenomena in primary care research, and
the advantages of each perspective. My thanks go to all who have helped me:
Bledar Daka, my main supervisor, for excellent scientific guidance,
engagement, and critical thinking. Thank you for sharing your knowledge in
research, for patient teaching, and for always being supportive.
Ulf Lindblad, my co-supervisor, and previous main supervisor for a large part
of this journey. Thank you for sharing your expertise in family medicine, your
extensive research experience and scientific knowledge, and for inviting me
into your research group.
Cecilia Björkelund, my co-supervisor, always encouraging. Thank you for
your expertise in primary care research, for always being there for tuition, and
for generously introducing me to the world of science.
Jesper Lundgren, my co-supervisor, always friendly and supportive. Thank
you for generously sharing your extensive knowledge in health psychology.
Charlotte Larsson, former my co-supervisor, for wonderful support and
guidance in understanding research and the inconsistencies between different
disciplines.
Boo Johansson, my former co-supervisor. You are a true inspiration and rolemodel.
Marie Kivi, my co-author and companion in the PRIM-NET project, for your
stamina, clarity of vision, and structured mind.
Margareta Hellgren, my co-author, for your expertise and friendly support.
Dominique Hange, Eva-lisa Petersson, Per Häggblad, Hans Ågren, and
Fredrik Spak, my co-authors, for your expertice.
Nashmil Arai, for teaching me the fun of writing syntax and friendly support.
Eva Deutsch, for your administrative support, and generous sharing of
wisdom.
Kristofer Vernmark and Fredrik Malmeus for friendly support.
Lennart Råstam for sharing your expertise and kindly introducing me to
epidemiology.
Stefan Bergman and Ingibjörg Jonsdottir for constructive criticism during
the half-time seminar.

33

Health locus of control, depressive symptoms, and insulin resistance

My colleagues in the PRIM-NET project Birgitta Wickberg, Jan-Eric
Jönsson, Anna Holst, Carl Wikberg, Irene Svenningsson, Lena Beijer, och
Shabnam Nejati.
The field team and participants in the Vara-Skövde Cohort project, for
the data collection.
The personnel at the primary care centres and the patients participating
in the PRIM-NET project.
The Primary Care Centres Närhälsan Hentorp, Närhälsan Källstorp, and
Närhälsan Ekmanska participating in the Validation study.
Carin Greenwood, Inger Hansson, Maria Dottori and Maria Larsson and
the Local Research and Development Council Gothenburg and Södra
Bohuslän.
National Research School in General Practice for valuable support and for
icing on the cake.
Mattias Hjelm and Sven Kylén for encouragement and friendly support.
Elisabeth Cantor-Graee and Margaret Myers for language editing.
Jenny Eckner, Sven Diurlin, Kristin Ottarsdottir, Louise Bennet and all
other friends in the Daka research group for friendly support.
Maria Waller, Tine Högberg, Jessica Liljeblad and all other colleagues at
Primary Care and Community Medicine at Gothenburg University for
your friendly support and for providing excellent conditions for scientific
work.
My colleagues in PrimärvårdsKvalitet, for your wisdom, joy and friendly
support. Special thanks to Eva Törnvall for helping me with constructive
criticism.
Capio Hovås Vårdcentral for support and friendly encouragement.
Annalena Pejok, Ulrika Janzon and Linda Björnberg in the Swedish
network for primary care psychologists, and Maria Berg at
Psykologförbundet for friendly support.
My friends and colleagues Andreas Gremyr, and Viktor Carlsson for
friendly support and creative research discussions from a psychological
perspective.
All my fantastic friends for friendly support. To Fredrik, Sanna and Conny,
for blissful moments and complementing perspectives on my work and life in
general.
All members of my family. My wonderful uncle and aunt, and my
grandfather, who I always admired. Momo, my wise and fantastic
grandmother, for always believing in me. My father, for taking care of
everything, for teaching me critical thinking, and for sharing warm memories
of my mother. My dear sister, for understanding me and for your support. My
partner, and my children, for being the light in my life.

34

Maria C M Eriksson

REFERENCES
1.
2.
3.
4.
5.
6.

7.

8.
9.
10.
11.
12.
13.
14.

15.

World Health Organization. Basic documents: forty-ninth edition
(including amendments adopted up to 31 May 2019). Geneva; 2020.
World Health Organization Europe. Primary health care [cited 2022 0204]. Available from: https://www.euro.who.int/en/health-topics/Healthsystems/primary-health-care/primary-health-care
SFS 2017:30. Hälso- och sjukvårdslag: Socialdepartementet.
Forslund T, Wettermark B. Primärvårdens roll i sjukvårdssystemet.
Region Stockholm, Hälso- och sjukvårdsförvaltningen 2019.
Forslund T, Carlsson AC, Ljunggren G, Arnlov J, Wachtler C. Patterns
of multimorbidity and pharmacotherapy: a total population crosssectional study. Fam Pract. 2021;38(2):132-40.
Lotfi L, Flyckt L, Krakau I, Martensson B, Nilsson GH. Undetected
depression in primary healthcare: occurrence, severity and co-morbidity
in a two-stage procedure of opportunistic screening. Nord J Psychiatry.
2010;64(6):421-7.
Cepoiu M, McCusker J, Cole MG, Sewitch M, Belzile E, Ciampi A.
Recognition of depression by non-psychiatric physicians--a systematic
literature review and meta-analysis. J Gen Intern Med. 2008;23(1):2536.
Sartorius N. Depression and diabetes Dialogues Clin Neurosci.
2018;20:47-51.
The World Health Organization. [cited 2022 04-02]. Available from:
https://www.who.int/health-topics/#D.
Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, Ustun B.
Depression, chronic diseases, and decrements in health: results from the
World Health Surveys. The Lancet. 2007;370:851-8.
Nouwen A, Winkley K, Twisk J, Lloyd CE, Peyrot M, Ismail K, et al.
Type 2 diabetes mellitus as a risk factor for the onset of depression: a
systematic review and meta-analysis. Diabetologia. 2010;53(12):2480-6.
Rotella F, Mannucci E. Depression as a risk factor for diabetes: a metaanalysis of longitudinal studies. J Clin Psychiatry. 2013;74(1):31-7.
Pan A, Lucas M, Sun Q, van Dam RM, Franco OH, Manson JE, et al.
Bidirectional association between depression and type 2 diabetes
mellitus in women. Arch Intern Med. 2010;170(21):1884-91.
Pouwer F, Schram MT, Iversen MM, Nouwen A, Holt RIG. How 25
years of psychosocial research has contributed to a better understanding
of the links between depression and diabetes. Diabet Med.
2020;37(3):383-92.
Eriksson AK, Ekbom A, Granath F, Hilding A, Efendic S, Ostenson
CG. Psychological distress and risk of pre-diabetes and Type 2 diabetes

35

Health locus of control, depressive symptoms, and insulin resistance

16.
17.

18.

19.

20.
21.

22.
23.
24.
25.

26.

27.

in a prospective study of Swedish middle-aged men and women. Diabet
Med. 2008;25(7):834-42.
Moulton CD, Pickup JC, Ismail K. The link between depression and
diabetes: the search for shared mechanisms. Lancet Diabetes
Endocrinol. 2015;3(6):461-71.
Strine TW, Mokdad AH, Dube SR, Balluz LS, Gonzalez O, Berry JT, et
al. The association of depression and anxiety with obesity and unhealthy
behaviors among community-dwelling US adults. Gen Hosp Psychiatry.
2008;30(2):127-37.
Weyer C, Foley J, Bogardus C, Tataranni P, Pratley R. Enlarged
subcutaneous abdominal adipocyte size, but not obesity itself, predicts
Type II diabetes independent of insulin resistance. Diabetologia.
2000;43:1498-506.
Kühl C. Glucose metabolism during and after pregnancy in normal and
gestational diabetic women. 1. Influence of normal pregnancy on serum
glucose and insulin concentration during basal fasting conditions and
after a challenge with glucose. Acta Endocrinol. 1975;79.
Hwang JL, Weiss RE. Steroid-induced diabetes: a clinical and
molecular approach to understanding and treatment. Diabetes Metab
Res Rev. 2014;30(2):96-102.
Healy GN, Wijndaele K, Dunstan DW, Shaw JE, Salmon J, Zimmet PZ,
et al. Objectively measured sedentary time, physical activity, and
metabolic risk: the Australian Diabetes, Obesity and Lifestyle Study
(AusDiab). Diabetes Care. 2008;31(2):369-71.
Willi C, Bodenmann P, Ghali WA, Faris PD, Cornuz J. Active smoking
and the risk of type 2 diabetes: A systematic review and meta-analysis.
JAMA. 2007;298:2654-64.
Hu F, van Dam R, Liu S. Diet and risk of Type II diabetes: the role of
types of fat and carbohydrate. Diabetologia. 2001;44:805-17.
Mulder H. Diabetes Mellitus – ett metabolt perspektiv. 3 ed. Lund:
Studentlitteratur; 2017.
Hellgren MI, Daka B, Jansson PA, Lindblad U, Larsson CA. Insulin
resistance predicts early cardiovascular morbidity in men without
diabetes mellitus, with effect modification by physical activity. Eur J
Prev Cardiol. 2015;22(7):940-9.
Diabetes Prevention Program Research G, Knowler WC, Fowler SE,
Hamman RF, Christophi CA, Hoffman HJ, et al. 10-year follow-up of
diabetes incidence and weight loss in the Diabetes Prevention Program
Outcomes Study. Lancet. 2009;374(9702):1677-86.
Lindstrom J, Ilanne-Parikka P, Peltonen M, Aunola S, Eriksson JG,
Hemio K, et al. Sustained reduction in the incidence of type 2 diabetes
by lifestyle intervention: follow-up of the Finnish Diabetes Prevention
Study. Lancet. 2006;368(9548):1673-9.

36

Maria C M Eriksson

28. Dunkley AJ, Bodicoat DH, Greaves CJ, Russell C, Yates T, Davies MJ,
et al. Diabetes prevention in the real world: effectiveness of pragmatic
lifestyle interventions for the prevention of type 2 diabetes and of the
impact of adherence to guideline recommendations: a systematic review
and meta-analysis. Diabetes Care. 2014;37(4):922-33.
29. Matthews D, Hosker J, Rudenski A, Naylor B, Treacher D, Turner R.
Homeostasis model assessment: insulin resistance and beta-cell function
from fasting plasma glucose and insulin concentrations in man.
Diabetologia 1985;28:412–9.
30. Anderson J, Huppert F, Rose G. Normality, deviance and minor
psychiatric morbidity in the community. A population-based approach
to General Health Questionnaire data in the Health and Lifestyle
Survey. Psychol Med. 1993;23(2):475-85.
31. Virtanen M, Ferrie, JE, Tabak, AG, Akbaraly, TN, Vahtera, J, SinghManoux, A, et al. Psychological Distress and Incidence of Type 2
Diabetes in High-Risk and Low-Risk Populations: The Whitehall II
Cohort Study. Diabetes Care. 2014;37:2091-7.
32. Pouwer F. Does emotional stress cause type 2 diabetes mellitus? A
review from the European Depression in Diabetes (EDID) Research
Consortium. Discov Med. 2010;9:112 -8
33. Goldberg D, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, et
al. The validity of two versions of the GHQ in the WHO study of mental
illness in general health care. Psychol Med. 1997;27(1):191-7.
34. Lundin A, Hallgren M, Theobald H, Hellgren C, Torgen M. Validity of
the 12-item version of the General Health Questionnaire in detecting
depression in the general population. Public Health. 2016;136:66-74.
35. Rotter JB. Generalized expectancies for internal versus external control
of reinforcement. Psychological Monographs: General and Applied.
1966;80(1):1-28.
36. Wallston KA, Wallston BS, DeVellis R. Development of the
Multidimensional Health Locus of Control (MHLC) Scales. Health
Educ Monogr. 1978;6:160-70.
37. Rotter JB. Internal Versus External Control of Reinforcement. Am
Psychol. 1990;45:489-93.
38. Robinson S, Lachman M. Perceived Control and Behavior Change: A
Personalized Approach. In: Reich J, Infurna F. Perceived Control:
Theory, Research, and Practice in the First 50 Years: Oxford
Scholarship Online; 2016.
39. Ryon HS, Gleason ME. The role of locus of control in daily life. Pers
Soc Psychol Bull. 2014;40(1):121-31.
40. Lachman M, Weaver S. The sense of control as a moderator of social
class differences in health and well-being. J Pers Soc Psychol.
1998;74:763–73.

37

Health locus of control, depressive symptoms, and insulin resistance

41. Steptoe A, Wardle J. Locus of control and health behaviour revisited: A
multivariate analysis of young adults from 18 countries. Br J Psychol.
2001;92:659-72.
42. Reich J, Infurna F. Perceived Control: Theory, Research, and Practice in
the First 50 Years: Oxford Scholarship Online; 2016.
43. Skinner. A guide to contructs of control. J Pers Soc Psychol.
1996;71(3):549-70.
44. Lindstrom M, Rosvall M. Health locus of control and mortality: a
population-based prospective cohort study. Public Health.
2020;185:209-11.
45. Ali SM, Lindström M. Socioeconomic, psychosocial, behavioural, and
psychological determinants of BMI among young women: differing
patterns for underweight and overweight/obesity. Eur J Public Health.
2006;16(3):324-30.
46. Lindstrom M. Social capital and lack of belief in the possibility to
influence one's own health: a population-based study. Scand J Public
Health. 2006;34(1):69-75.
47. Malhi GS, Mann JJ. Depression. The Lancet. 2018;392(10161):2299312.
48. World Health Organization. International Classification of Diseases
10th version. 2010.
49. American Psychiatric Association DSM-5 Task Force. Diagnostic and
Statistical Manual of Mental Disorders: DSM-5. 5 ed. Arlington:
American Psychiatric Association; 2013.
50. Socialstyrelsen. ICD-10-SE. https://www.socialstyrelsen.se/utvecklaverksamhet/e-halsa/klassificering-och-koder/icd-10/; [cited 2022 02-04].
51. Rorsman B, Gräsbeck A, Hagnell O, Lanke J, ÖHman R, Öjesjö L, et al.
A Prospective Study of First-Incidence Depression. The Lundby Study,
1957–72. Br J Psychiatry. 1990;156:336-42.
52. Kendler K, Gatz M, Gardner C, Pedersen N. A Swedish National Twin
Study of Lifetime Major Depression. Am J Psychiatry. 2006;163:10914.
53. Johansson R, Carlbring P, Heedman A, Paxling B, Andersson G.
Depression, anxiety and their comorbidity in the Swedish general
population: point prevalence and the effect on health-related quality of
life. PeerJ. 2013;1:e98.
54. Burcusa SL, Iacono WG. Risk for recurrence in depression. Clin
Psychol Rev. 2007;27(8):959-85.
55. The Swedish National Board of Health and Welfare. National
Guidelines for depression and anxiety syndromes. Stockholm; 2021.
56. Cuijpers P, Quero S, Dowrick C, Arroll B. Psychological Treatment of
Depression in Primary Care: Recent Developments. Curr Psychiatry
Rep. 2019;21(12):129.

38

Maria C M Eriksson

57. Mennin DS, Ellard KK, Fresco DM, Gross JJ. United we stand:
emphasizing commonalities across cognitive-behavioral therapies.
Behav Ther. 2013;44(2):234-48.
58. Kessler D, Lewis G, Kaur S, Wiles N, King M, Weich S, et al.
Therapist-delivered internet psychotherapy for depression in primary
care: a randomised controlled trial. Lancet. 2009;374:628–34.
59. Andersson G, Cuijpers P. Internet-based and other computerized
psychological treatments for adult depression: a meta-analysis. Cogn
Behav Ther. 2009;38:196-205.
60. Karyotaki E, Efthimiou O, Miguel C, Bermpohl FMG, Furukawa TA,
Cuijpers P, et al. Internet-Based Cognitive Behavioral Therapy for
Depression: A Systematic Review and Individual Patient Data Network
Meta-analysis. JAMA Psychiatry. 2021;78(4):361-71.
61. Newby JM, Mackenzie A, Williams AD, McIntyre K, Watts S, Wong
N, et al. Internet cognitive behavioural therapy for mixed anxiety and
depression: a randomized controlled trial and evidence of effectiveness
in primary care. Psychol Med. 2013;43(12):2635-48.
62. World Health Organization. Health promotion and disease prevention
through population-based interventions, including action to address
social determinants and health inequity 2022; [cited 2022 09-02].
Available from: http://www.emro.who.int/about-who/public-healthfunctions/health-promotion-disease-prevention.html.
63. Rose G. Strategies of prevention: the individual and the population. In:
Marmot M, Elliott P. Coronary Heart Disease Epidemiology: From
aetiology to public health: Oxford Scholarship Online; 2005.
64. Rose G. Rose’s strategy of preventive medicine. New York: Oxford
University Press; 2008.
65. Intersalt Cooperative Research Group. Intersalt: An International Study
Of Electrolyte Excretion And Blood Pressure. Results For 24 Hour
Urinary Sodium And Potassium Excretion. Br Med J.
1988;297(6644):319-28.
66. Schmitz N, Kruse J, Heckrath C, Alberti L, Tress W. Diagnosing mental
disorders in primary care: the General Health Questionnaire (GHQ) and
the Symptom Check List (SCL-90-R) as screening instruments. Soc
Psychiatry Psychiatr Epidemiol. 1999;34(7):360-6.
67. Svenningsson I, Bjorkelund C, Marklund B, Gedda B. Anxiety and
depression in obese and normal-weight individuals with diabetes type 2:
a gender perspective. Scand J Caring Sci. 2012;26(2):349-54.
68. World Health Organization. Obesity: preventing and managing the
global epidemic. Report of a WHO consultation. 2000.
69. Løchen ML RK. The Tromsø study: physical fitness, self reported
physical activity, and their relationship to other coronary risk factors. J
Epidemiol Community Health. 1992;46(2):103-7.

39

Health locus of control, depressive symptoms, and insulin resistance

70. Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller
E, et al. The Mini-International Neuropsychiatric Interview (M.I.N.I.):
The development and validation of a structured diagnostic psychiatric
interview for DSM-IV and ICD-10. J Clin Psychiatry. 1998;59:22-33.
71. Montgomery SA, Asberg, M. A new Depression Scale Designed to be
Sensitive to Change. Br J Psychiatry. 1979;134:382-9.
72. Kivi M, Eriksson MC, Hange D, Petersson EL, Vernmark K, Johansson
B, et al. Internet-Based Therapy for Mild to Moderate Depression in
Swedish Primary Care: Short Term Results from the PRIM-NET
Randomized Controlled Trial. Cogn Behav Ther. 2014:1-10.
73. Beck AT SR, & Brown GK. Manual for the Beck Depression InventoryII. San Antonio: Psychological Corporation.; 1996.
74. Arnau R, Meagher MW, Norris MP, Bramson R. Psychometric
Evaluation of the Beck Depression Inventory-II with Primary Care
Medical Patients. Health Psychol. 2001;20(2):112-9.
75. Beck A, Epstein, N., Brown, G., Steer, RA. An inventory for measuring
clinical anxiety: psychometric properties. J Consult Clin Psychol.
1988;56(6):893-7.
76. Banks M, Clegg CW, Jackson, PR, Kemp, NJ, Stafford, EM, Wall TD.
The use of the General Health Questionnaire as an indicator of mental
health in occupational studies. Journal of Occupational psychology.
1980;53:187-94.
77. Group E. EuroQol -- a new facility for the measurement of healthrelated quality of life. Health Policy. 1990;16(3):199-208.
78. Dolan P. Modeling Valuations for EuroQol Health States. Med Care.
1997;35(11):1095-108.
79. Johansson B, Grant JD, Plomin R, Pedersen NL, Ahern F, Berg S, et al.
Health locus of control in late life: a study of genetic and environmental
influences in twins aged 80 years and older. Health Psychol.
2001;20(1):33-40.
80. Schwarzer R, Jerusalem M. Self-efficacy measurement and generalized
self-efficacy scale. In: Weinman J, Wright S, Johnston M. Measures in
health psychology: A users’s portfolio Causal control beliefs. Windsor:
NFER-NELSON; 1995.
81. Love J, Moore CD, Hensing G. Validation of the Swedish translation of
the General Self-Efficacy scale. Qual Life Res. 2012;21(7):1249-53.
82. Olive LS, Telford RM, Byrne DG, Abhayaratna WP, Telford RD.
Symptoms of stress and depression effect percentage of body fat and
insulin resistance in healthy youth: LOOK longitudinal study. Health
Psychol. 2017;36(8):749-59.
83. Silva N, Atlantis E, Ismail K. A review of the association between
depression and insulin resistance: pitfalls of secondary analyses or a

40

Maria C M Eriksson

84.
85.

86.

87.
88.

89.
90.
91.
92.
93.

94.

95.

promising new approach to prevention of type 2 diabetes? Curr
Psychiatry Rep. 2012;14(1):8-14.
Kan C, Silva N, Golden SH, Rajala U, Timonen M, Stahl D, et al. A
systematic review and meta-analysis of the association between
depression and insulin resistance. Diabetes Care. 2013;36(2):480-9.
Everson-Rose S, Meyer P, Powell L, Pandey D, Torréns J, Kravitz H, et
al. Association of insulin resistance with depression: cross sectional
findings from the British Women’s Heart and Health Study. BMJ.
2003;327:1383–4.
Okamura F, Tashiro A, Utumi A, Imai T, Suchi T, Tamura D, et al.
Insulin resistance in patients with depression and its changes during the
clinical course of depression: minimal model analysis. Metabolism.
2000;49(10):1255-60.
Gregg E, Narayan K, Kriska A, Knowler W. Relationship of locus of
control to physical activity among people with and without diabetes.
Diabetes Care 1996;19:1118-21.
Hong JH, Lachman ME, Charles ST, Chen Y, Wilson CL, Nakamura
JS, et al. The positive influence of sense of control on physical,
behavioral, and psychosocial health in older adults: An outcome-wide
approach. Prev Med. 2021;149:106612.
Dube JJ, Allison KF, Rousson V, Goodpaster BH, Amati F. Exercise
dose and insulin sensitivity: relevance for diabetes prevention. Med Sci
Sports Exerc. 2012;44(5):793-9.
Agrigoroaei S, Polito M, Lee A, Kranz-Graham E, Seeman T, Lachman
ME. Cortisol response to challenge involving low controllability: the
role of control beliefs and age. Biol Psychol. 2013;93(1):138-42.
Bollini AM, Walker EF, Hamann S, Kestler L. The influence of
perceived control and locus of control on the cortisol and subjective
responses to stress. Biol Psychol. 2004;67(3):245-60.
Rosmond R, Björntorp P. The hypothalamic-pituitary-adrenal axis
activity as a predictor of cardiovascular disease, type 2 diabetes and
stroke. J Intern Med. 2000;247:188-97.
Hovenkamp-Hermelink JHM, Jeronimus BF, van der Veen DC,
Spinhoven P, Penninx B, Schoevers RA, et al. Differential associations
of locus of control with anxiety, depression and life-events: A fivewave, nine-year study to test stability and change. J Affect Disord.
2019;253:26-34.
Hallgren M, Helgadottir B, Herring MP, Zeebari Z, Lindefors N, Kaldo
V, et al. Exercise and internet-based cognitive-behavioural therapy for
depression: multicentre randomised controlled trial with 12-month
follow-up. Br J Psychiatry. 2016;209(5):414-20.
Lobner M, Pabst A, Stein J, Dorow M, Matschinger H, Luppa M, et al.
Computerized cognitive behavior therapy for patients with mild to

41

Health locus of control, depressive symptoms, and insulin resistance

moderately severe depression in primary care: A pragmatic cluster
randomized controlled trial (@ktiv). J Affect Disord. 2018;238:317-26.
96. Montero-Marin J, Araya R, Perez-Yus MC, Mayoral F, Gili M, Botella
C, et al. An Internet-Based Intervention for Depression in Primary Care
in Spain: A Randomized Controlled Trial. J Med Internet Res.
2016;18(8):e231.
97. Proudfoot J RC, Everitt B, Shapiro DA, Goldberg D, Mann A, Tylee A,
et al. Clinical efficacy of computerised cognitive-behavioural therapy
for anxiety and depression in primary care: randomised controlled trial.
The British Journal of Psychiatry. 2004;185:46-54.
98. Gilbody S, Littlewood E, Hewitt C, Brierley G, Tharmanathan P, Araya
R, et al. Computerised cognitive behaviour therapy (cCBT) as treatment
for depression in primary care (REEACT trial): large scale pragmatic
randomised controlled trial. BMJ. 2015;351:h5627.
99. Lindstrom M. Social capital, political trust, and health locus of control:
a population-based study. Scand J Public Health. 2011;39(1):3-9.
100. Bandura A. Self-efficacy: toward a unifying theory of behavioral
change. Psychol Rev. 1977;84:191-215.
101. Bandura A. Health promotion by social cognitive means. Health Educ
Behav. 2004;31:143-64.
102. Bandura A. Self-efficacy: The exercise of control. New York: Freeman;
1997.
103. Wallston K. Hocus-pocus, the focus isn’t strictly on lucus: Rotter’s
social learning theory modified for health. Cognit Ther Res.
1992;16:183-99.
104. Smith MS, Wallston K, Smith C. The development and validation of the
Perceived Health Competence Scale. Health Educ Res. 1995;10:51-64.
105. Freedland KE, Mohr DC, Davidson KW, Schwartz JE. Usual and
unusual care: existing practice control groups in randomized controlled
trials of behavioral interventions. Psychosom Med. 2011;73(4):323-35.
106. Wallace T, Matthews D. The assessment of insulin resistance in man.
Diabet Med. 2002;19:527-34.
107. Nemeroff CB, Vale WW. The neurobiology of depression: Inroads to
treatment and new drug discovery. J Clin Psychiatry. 2005;66:5-13.
108. Curry S, McBride C. Relapse prevention for smoking cessation: Review
and evaluation of concepts and interventions. Annu Rev Public Health.
1994;15:345-66.
109. Robinson SA, Lachman ME. Perceived Control and Aging: A MiniReview and Directions for Future Research. Gerontology.
2017;63(5):435-42.
110. Öberg G. Interdisciplinary environmental studies: a primer: WileyBlackwell; 2011.

42

