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Abstract The aim was to synthesize the best sci-
entific evidence on the effect of sense of coherence
in disease development, treatment, and biomed-
ical metabolic control indicators, as well as the
complications involved for people at risk of de-
veloping diabetes and for diabetics. The system-
atic review method was implemented. Search and
selection efforts of two independent reviewers on
Scopus, Web of Science, PubMed, Ebsco, Science
Direct, and manuals databases, available until
2017, in Spanish and English, of the population
aged 18 and over. From a total of 154 studies, 20
articles were included in the systematic review.
Over half of the studies used the SOC-13 version
to verify the sense of coherence and the most fre-
quent indicator of metabolic control was glycat-
ed hemoglobin. In addition to this, 14 of the 20
studies found a statistically significant relation-
ship between sense of coherence and diabetes. It is
concluded that the sense of coherence has a strong
correlation with diabetes in the different phases of
the disease and is related to the reduction of risk
for the development of the disease, a reduction of
glycated hemoglobin values, and the appearance
of diabetes mellitus-related complications.
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Introduction

Diabetes mellitus (DM) is a non-transmissible
chronic disease that appears when the pancreas
does not produce enough insulin or the organ-
ism does not use the insulin it produces effective-
ly'. In the last few decades, it has become a central
public health issue due to its high prevalence. In
2017, 425 million people were diagnosed with
DM worldwide, and it is estimated that by 2045
this number will increase to 629 million people®.

Uncontrolled cases of DM involve acute and
chronic complications due to high blood sugar,
which causes damage to the body’s tissues® and
enables the development of conditions such as
blindness, heart attacks and kidney problems*.
Blood sugar percentage can serve as an indicator
of disease control, and is obtained by means of
glycated hemoglobin (Alc)’. It has been pointed
out that the reduction of at least 1% of the Alc
level in DM patients can reduce the likelihood
of suffering any of the aforementioned condi-
tions®*.

In order to avoid the development and pro-
gression of complications, several strategies have
been developed to support DM patients, which
can be categorized as self-care oriented strategies
(SC) for the patient and those aimed at manag-
ing the emotions associated with suffering from
this disease’. In this framework, elements such as
timely conflict resolution and healthy coping can
be essential to attain control over this pathology*®.

One concept that has been linked to the de-
velopment of personal skills aimed at coping bet-
ter with the disease has been the so-called Sense
of Coherence (SOC), which stems from the Salu-
togenesis theory''. SOC consists of three dimen-
sions: 1) comprehensibility, which refers to the
sensation of understanding what happens when
a person is exposed to a stimulation, either pleas-
ant or stressing; 2) manageability, which is the
perception of having the necessary and available
resources to deal with and resolve the demands
involved; and 3) meaningfulness, which is the
central element of SOC, as it is the motivation-
al component that leads the person to find the
resources he or she needs to deal with the situ-
ation'

SOC patients are known for perceiving and
absorbing the stimuli of their surroundings (in-
ternal/external) in an organized manner; they
believe that events are structured, predictable
and manageable, and that resources (biological,
material, cognitive, emotional, sociocultural and
educational) are available for them to face the

demands posed by these stimuli, which are con-
sidered challenges that call for an investment of
energy, effort and commitment despite the prob-
lems and/or difficulties they might pose'2.

Therefore, SOC represents a new research
paradigm that explores health development and
maintenance by taking the cultural background
of patients into account®. This is evidenced by
the multiple health studies that have identified
SOC as a protective construct that relates to a
better quality of life within the context of multi-
ple acute and chronic diseases'"’.

In the case of DM, studies have not allowed
for a clear understanding of the role that SOC
plays, given the contradictory nature of the re-
sults. It has been reported that a high SOC pre-
vents the development of DM, helps reduce the
biomarker levels that relate to disease control*-*
and improves overall lifestyle (LS)***; however,
there is no other research that presents similar
findings*2%?.

Given the inconsistency of the reported ev-
idence, a systematic review would help to iden-
tify and compile all the empirical evidence that
meets specific eligibility criteria for the purpose
of answering a specific question®, thus allowing
the identification of the scope and limitations, as
well as the establishment of a background that
could help to look more deeply at certain aspects,
on the basis of the best available scientific evi-
dence, in order to aid the decision-making and
strategy implementation processes in the field of
DM. Therefore, this study has the purpose of de-
scribing the effects of SOC on adult DM patients,
in terms of disease development, treatment, bio-
medical metabolic control indicators, and the
emergence of complications.

Hence, this study aims at synthesizing the
best scientific evidence on the effect of the sense
of coherence on disease development, treatment,
biomedical metabolic control indicators, and the
emergence of complications in people at risk of
developing diabetes and in diabetics.

Method

The study used the systematic review method,
and prior to the article search in accordance with
the statement of the Preferred Reporting Items
for Systematic Review and Meta-Analysis (PRIS-
MA), the systematic review protocol was submit-
ted for registration before the Coordination of
Research and Graduate Studies at the University
where the study was conducted.



Search strategy

The exhaustive search or identification of re-
search studies was conducted by two evaluators
who worked independently, as set forth by the
guidelines of the PRISMA methodology”. The
SCOPUS, Web Of Science, PubMed, EBSCO and
Science Direct databases were reviewed using the
advanced search strategy with the terms “sense
of coherence” and “sentido de coherencia”, and
combining the search through the Boolean op-
erator AND with the term “diabetes”; it is worth
mentioning that an initial search was conducted
with the combined terms in English and sub-
sequently in Spanish. On SCOPUS and Science
Direct, these terms were searched for in the title,
abstract and key words of the article; on Web of
Science, the search was conducted by topic; on
PubMed, the search included the title/abstract,
and lastly, on EBSCO, the search included only
the title. These searches were not restricted or
controlled, only an upper time limit was set: the
year 2017. Furthermore, two researchers con-
ducted a manual search on the article reference
list in order to identify studies that may have not
been included on the databases.

Selection

As in the search process, the article selection
was conducted by two researchers who worked
independently and selected and included stud-
ies by assessing whether they met the inclusion,
exclusion and elimination criteria. This phase
included three stages or filters: evaluation, eligi-
bility, and inclusion; after the last stage, the statis-
tical level of agreement was calculated using the
Kappa coefficient.

Inclusion criteria

The research studies included had to meet
the following criteria: a) scientific publications
in the form of articles; b) studies published up
to December 31, 2017; ¢) research conducted on
patients with DM in its multiple forms; d) exper-
imental and observational articles that reported
empirical findings on the sense of coherence in
people at risk of developing DM or who have
DM; e) studies that associated SOC with DM;
and/or f) articles that associated SOC and DM
based on the risk of developing DM, its treat-
ment (pharmaceutical and/or LS treatments),
disease control, and complications; g) articles in
English and Spanish.

Exclusion and elimination criteria

The articles that were dismissed included:
a) studies conducted with a qualitative meth-
odology; b) studies that referred to SOC in
caregivers or family members of DM patients;
¢) summaries, book chapters, books and thesis
dissertations; d) articles that addressed SOC in
DM patients solely on a descriptive level without
any statistical relationship. The only elimination
parameter applied to studies that were repeated
on the reviewed databases.

Extraction

After selecting the publications, each text was
analyzed fully and the most relevant findings
were identified. The extraction of information
was conducted based on an electronic form that
was previously tested by the reviewers, who then
extracted the following data: author, year of pub-
lication, type of DM, population, type of study,
version of the instrument to measure SOC, bio-
medical indicators, controlled variables, catego-
ry and main results. It is worth mentioning that
the information on the research populations was
obtained from the results section; in the case of
medical indicators and controlled variables, the
information was obtained exclusively from the
method section, with consideration given only to
information that was explicitly described in this
section. With regard to the results of the studies,
only information that was relevant to this study
was extracted.

Assessment of the quality of the articles

The quality assessment and risk of bias pro-
cess for the articles included in this review was
conducted independently by the article review-
ers. Two verification lists were used: AXIS* for
observational studies, and Downs and Black
Checklist® for clinical trials. These instruments
were chosen based on reports of their previous
use in other studies®®*. Furthermore, in order
to assess the level of agreement, the Kappa index
was used.

Results

The selection of studies for this systematic review
was determined based on a four-stage filtering
process (identification, evaluation, eligibility and
inclusion) conducted by two of the authors
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The first stage identified 154 publications on
the scientific databases. Subsequently, 81 dupli-
cated studies were eliminated. It is worth men-
tioning that this stage produced a Kappa level of
agreement of .93.

The second stage processed 73 publications
based on the title and abstract of the studies, and
dismissed 34 publications because they were out-
side the scope of this review. The phase conclud-
ed with 39 articles.

The third phase involved eligibility. Both
authors read the entire filtered articles, and as a
result, 19 studies were dismissed because of the
following reasons: a) six studies were published
in a language other than Spanish or English; b)
two publications were not scientific articles; and
¢) 11 studies did not make a statistical association
between SOC and DM. Finally, the fourth stage
included 20 studies published in English. The
Kappa index for the level of agreement between
the authors involved in the inclusion process was
.87.No studies were identified during the manual
search (Figure 1).

The studies reviewed included, in total, one
random clinical trial and 19 observational stud-
ies; 63% were transversal, 15% were cases and
controls, 11% were longitudinal, and 11% were
cohort studies. With regard to the study popu-
lation, 35% of the reviewed articles reported on
patients with DM1, 35% with DM2, and 20%
included combined samples: 1) DM1 and DM2
patients and 2) pre-diabetes and DM2 patients.
Furthermore, 10% of the studies did not report
DM in the target population. All the articles in-
cluded adult participants (over 20 years old).
90% of the studies had populations that included
both men and women, while 5% included only
women and the remaining 5% included only
men (Table 1).

Three measurement instruments were de-
fined with regard to the measurement of SOC:
SOC-13" and SOC-29"?, which were developed
by the author of the construct, and a third 3-item
version developed by Lundberg and Nystrém
(SOC-3)**. 55% of the publications used SOC-
13, while 25% opted for SOC-29 and the remain-
ing 20% used the SOC-3 version.

The measurement of DM was conducted
based on biomarkers. Different controls were
identified according to the studied population: a)
oral glucose tolerance tests (OGTT) and/or the
HOMA analysis were used to measure risk of de-
veloping DM; b) treatment-related indicators in-
cluded body mass index (BMI) and/or the Bruce
protocol; ¢) for disease control, reports includ-

ed Alc, and/or low-density lipoprotein analysis
(C-LDL), and/or high-density lipoprotein anal-
ysis (C-HDL), and/or triglyceride levels (TL),
and/or diastolic blood pressure (DBP), and/or
systolic blood pressure (SBP); d) in the cases of
participants at risk of developing complications,
reports included Alc and/or the albuminuria
excretion rate (AER), and/or end-stage kidney
disease (ESKD); and/or f) lastly, three studies did
not collect biomedical indicators from their sam-
ples, as one constituted a prospective study and
the other a comparative study.

The results of the studies were grouped into
categories; the first consisting of studies on peo-
ple at risk of developing diabetes, which was
identified in 30% of the reviewed articles (Ta-
ble 2); subsequently, with regard to articles that
addressed diabetes patients, the second category
consisted of studies on diabetes treatment (5%);
the third category included studies on disease
control (35%); and the fourth category consisted
of studies on the development of diabetes-related
complications (10%); it is worth mentioning that
other studies combined two of these categories:
disease control and diabetes-related complica-
tions (10%) and diabetes treatment and disease
control (5%) (Table 3).

With regard to the findings on the risk of de-
veloping diabetes, some studies reported a neg-
ative and significant correlation between SOC
and the risk of developing DM, which suggests
that people with high SOC levels have less risk of
developing the disease?®*>*’. Similarly, Merakou
et al.*® evaluated SOC in people with and with-
out DM, and found that people with DM are less
likely to have a strong SOC, compared to people
without DM. On the other hand, Agardth et al.*
and Eriksson et al.** found that SOC levels did
not have an impact on the risk of developing di-
abetes (Table 2).

With regard to the treatment category, there
was a notable positive and significant correlation
between SOC and non-pharmaceutical treat-
ment for DM. The results of these studies show
that a strong SOC relates to good dietary choices
in women and to increased physical activity in
men?*%. Furthermore, studies found that people
with a strong SOC are more likely to change their
LS* (Table 3).

The results in the category of disease control
were diverse. Some authors claim that there is
a negative and significant correlation between
SOC and the biomarkers, which suggests that
people with a strong SOC will have lower tri-
glyceride®, Alc**»**4 LDL cholesterol® and



Studies identified on the databases:
Scopus, Web Of Science, PubMed,
Ebsco and Science Direct (n= 154)
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Manual searches (n=0)
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Studies dismissed for being

y

\/

repeated
(n=81)

Total articles assessed (n=73)

Studies dismissed after

»| assessing title and abstract
(n=34)

Total articles read in full to assess eligibility
(n=39)

Articles dismissed after full-
text review (n=19)

Different language: 6
Not an article: 2
No statistical association: 11

Total articles included in the systematic review
(n=20)

Figure 1. Flow diagram of the four-stage PRISMA methodology.

BMI?* levels. On the other hand, two studies sug-
gest an indirect association between SOC and
Alg, and that this relationship is mediated by
health self-assessment*, AC, and psychopatho-
logical symptoms*. Only one study referred to a
positive and significant correlation between SOC
and Alc*. Other studies reported no association
between SOC and biomarkers such as: A1¢?%0%,
triglyceride levels®, BMI***, HDL cholesterol**,
SBP* and DBP? (Table 3).

Lastly, with regard to diabetes-related com-
plications, studies found that low scores in SOC
relate to DM in men, nephropathy?' and amputa-
tions due to the disease*. However, other studies
describe that SOC scores do not differ in people
with and without DM that developed complica-
tions such as carpal tunnel syndrome* and se-
vere retinopathy®! (Table 3).

In order to reduce the risk of showing re-
sults that could be influenced by other variables,
45% of the studies?»?*2+3-74043 chose to control
for variables and avoid bias in the inference of
results. Different types of controlled variables
were found: BMI, waist-to-hip ratio (WHR), fat
intake, tobacco use and alcoholism, family his-

tory of DM, physical activity and inactivity, dis-
ease-related complications and time of diagnosis;
biomedical variables such as AER and ESKD; and
socio-demographic and psychological variables:
stress and health self-assessment. 55% did not
report having controlled their results. In all the
studies that did control for some variables, the
relationship between SOC and DM remained.

Results on the quality and risk of bias
of the studies

19 observational studies were evaluated with
the AXIS tool, which found that all the studies
had clear purposes and an appropriate research
method. 94% of the studies justified their sample
size; 91% measured the risk factor and the result
variables in accordance with the study’s objec-
tives; 79% of the studies measured their variables
based on instruments that showed evidence of
their psychometric properties; 83% considered a
sample framework of an appropriate population
base and clearly reported values to determine
statistical significance and/or accuracy estima-
tions; 64% had the possibility of selecting rep-
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Table 1. Description of the general characteristics of the populations included in the studies.

Authorand  Type of . DM . .
Instrument Indicators Population and age average in years
year study Type
Lundmanand CS SOC-29 Alc DM1 N =20,M =N/A, W =N/A
Norberg, 1993% Age: N/A
Sandén- L SOC-13 Alc DM2 N =88, M =57%, W =43%
Eriksson, 2000** Age:x=650=10M,x=6906=10W
Richardson et CS SOC-29 Alc, CO* DM1 N =107, M = 44%, W = 56%
al., 20017 Age:x=430=12
Shiu, 2004* CS SOC-13 Alc DM2 N=72,M =39%, W = 61%; with Tx of insulin
Age:X=5206=12
Agardh et al,, CC SOC-3 PTOG, HOMA DM2 N =4821, M = 0%, W = 100%; with and without
2003* DM Age: N/A
Agardh et al,, CS SOC-3 PTOG, IMC DM2 N = 7950, M = 39%, W = 61%; with and without
2004% DM2 Age: N/A
Cohen and CcC SOC-29 Alc DM1 N =96, M = 61%, W = 39%; with and without
Kanter, 2004* and DM Age:x=5106=15DM1,x=5506=11 DM2,
DM2  xX=510 = 13 without DM
Hilding et al,, CS SOC-3 PTOG PD N =7949,M =39%, W = 61%
2006% and Age: X =47 6 = 5 M with and without FHD, X =
DM2 47 o =5 W with and without FHD
Kouvonenetal.,, C SOC-13 N/D DM2 N =5827, M = 100%, W = 0%; with and without
2008* CD.Age:x=390=10
Abdelgadir et CS SOC-13 N/D DM N =120, M = 52%, W = 48%; with and without
al., 2009% LLA
Age:X=5706=10,M and W with LLA,x=53 ¢
=11, M and W without LLA
Ahola et al., CS SOC-13 Alc, IMC,IEA, ERET DMl N = 1264, M= 45%, W = 55%
2010% and PRP* Age:x=446=12GSS,X =450 =12 GSW
Ahola et al., CS SOC-13 IMC, PSD, PSS, Alc, DM1 N =1104, M = 44%, W = 56%
2012% c-HDL and NT Age:x=450=12
Peer et al., CS SOC-13 PTOG DM N = 1071, M = 47.5%, W = 52.5%; with and
20127 without DM Age: x=43 06 =13
Merakou etal.,, CC SOC-29 N/D DM2 N =202, M = 51%, W = 49%; with and without
2013% DM2 Age: X = 67 6 = N/A group with DM2, X =
71 6 = N/A group without DM2
Erikssonetal, C SOC-3 PTOG PDand N = 4985, M = 41%, W = 59 with and without
20134 DM2 NGT Age: Wx =476 =5NGT,x=5006=4PD,
X=4906=4DM2; Mx=466=5NGT,x=470c
=5PD,x=47 6 =5 DM2.
Thomsen etal.,, L SOC-13 Alc DM1 N = 66, M = 38%, W = 62%; with and without
2014% and DM Age: N/D
DM2
Nilsen et al., RCT SOC-13 Protocolo de Bruce DM2 N=213,M=50% W = 50%; at DM2
2015% Age:Xx=46c0=11
Linden et al., CS SOC-13 Alc DM1 N = 168, M = 0%, W = 100%; pregnant with
2016* DM1 Age:x=316=5
Olesen et al., CS SOC-13 Alc, PSD, PSS, c-LDL. DM1 N =125, M= 42%, W = 58%
2017% c¢-HDL and NT Age:x=6106=10
Nuccitelli et al., CS SOC-29 Alc,IMCand c-LDL DM1 N =97, M = 45%, W = 55% with and without MC
2017* Age: X = 41 ¢ = 10 with MC, X = 41 ¢ = 11 without

MC

Note: Alc = Glycated hemoglobin, AER = Albuminuria extraction rate, BMI = Body mass index, C = Cohort, CC = Cases and controls, CD =
Chronic diseases, CM = Metabolic Control, CO = Complications, CS = Cross Sectional, C-HDL = High-density lipoproteins, C-LDL = Low-density
lipoproteins, DM = Diabetes mellitus, DBP = Diastolic blood pressure, DM1 = Type 1 diabetes mellitus, DM2 = Type 2 diabetes mellitus, ESKD

= End-stage kidney disease, FHD = Family history of diabetes, GSS = Group with SOC strong, GWS = Group with SOC weak, HOMA = Insulin
resistance index, L = Longitudinal, LLA = Lower limb amputation, M = Men, N = Sample size, NGT = Normal glucose tolerance, N/A = Not
available, OGTT = Oral glucose tolerance test, PD = Pre-diabetes, PRP = Presence of retinopathy, RCT = Randomized clinical trial, SBP = Systolic
blood pressure, SOC = Sense of Coherence, TL = Triglyceride level, Tx = Treatment, W = Women, X = Mean, ¢ = Standard deviation. * = Obtained
from medical file.



Chart 1. Characteristics and main results in studies of people at risk of developing diabetes.

Author and year Category Controlled variables Main results
Agardh et al.,2003% RDDM BMI, WHR, PA, smoking and Weak SOC associated with RDDM and
FHD. risk of insulin resistance.
Agardh et al., 2004 RDDM N/A The SOC modified the relative risk of
developing DM2
Hilding et al., 2006* RDDM BM]I, PA and smoking. Weak SOC increased the risk of DM2

Kouvonen et al.,2008*° | RDDM Socio-demographic variables,

PS, HSA, smoking, alcohol

People over the age of 50 with weak
SOC are more at RDDM at a rate of

consumption and PA. up to 46%

Peer et al.,2012% RDDM PI, fat intake, BMI, WHR, FHD, | Weak SOC was significantly associated
age, sex and urbanization to a greater RDDM.

Eriksson et al.,2013* |RDDM FHD, BMI, smoking, PA, No association between weak SOC and
schooling and PS DM2 in M or W.

Note: BMI = Bodily mass index, DM2 = Diabetes mellitus type 2, FHD = Family history of diabetes, HSA = Health self-

assessment, M = Men, N/A = Not available, PA = Physical activity, PI = Physical inactivity, PS = Psychological stress, RDDM = Risk
of developing diabetes mellitus, SOC = Sense of coherence, W = Women, WHR = Weight-to-hip ratio.

Chart 2. Caracteristicas y resultados principales de estudios en personas con diabetes.

2014%*

Author and Controlled .
Category . Main results
year variables
Nilsen et al., TTO N/A Patients with strong SOC are 14 times more likely to change
2015% their LS
Ahola et al,, TTO and | Age, socioeconomic | Patients with strong SOC have a lower triglyceride
2012% DC status, AER and concentration and Alc. Strong SOC is associated with good
ESKD dietary choices, in W and greater PA in M.
Lundmanand |DC N/A No significant correlation between the SOC and Alc
Norberg, 1993% measurements.
Sandén- DC N/A SOC is indirectly related to Alc through HAS
Eriksson, 2000%
Shiu, 2004* DC N/A Positive and significant correlation between SOC and Alc.
Cohen and DC Socio-demographic | SOC is indirectly related to Alc through the adherence to SC
Kanter, 2004* variables, duration of | conducts and psychopathological symptoms.
DM, complications
and BMI.
Linden et al., DC N/A SOC was associated with GC. W with GC scored higher on the
2016* scale of understandability in SOC.
Olesen et al., DC Sex, age and Negative non-linear association between strong SOC and
2017* duration of diabetes | C-LDL.
Nuccitelli et al., | DC Does not describe | SOC associated negatively with BMI and Alc.
2017* the variables used
Richardsonet |DCand |N/A No significant correlation between SOC and Alc. Strong
al., 2001% DRC SOC reported in people without complications or one
complication.
Ahola et al.,, DCand |N/A Weak SOC is associated with the worst result of Alc. Patients
2010* DRC with strong SOC reached an Alc level below 7,5% more
frequently. In M, weak SOC was associated with nephropathy.
No differences in SOC measurements in retinopathy.
Abdelgadiret | DRC N/A SOC had a negative correlation in diabetic patients with
al., 2009% amputations.
Thomsen etal., | DRC N/A No evidence of any differences in SOC among the groups of

patients.

Note: Alc = Glycated hemoglobin, AER = Albuminuria extraction rate, BMI = Body mass index, C-LDL = Low-density lipoproteins,
DC = Disease control, DM = Diabetes mellitus, DRC = Diabetes-related complications, ESKD = End-stage kidney disease, GC =
Glucose control, HSA = Health self-assessment, LS = Lifestyle, M = Men, N/A = Not available, PA = Physical activity, SC = Self-care,

SOC = Sense of coherence, TTO = Treatment W = Women.
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resentative individuals of the target population
and, finally, no studies implemented measures
to address and categorize the people that did not
respond.

With regard to the results reported in the ar-
ticles, all of the studies described their basic re-
sults appropriately, and included a description
of the results from the aforementioned analyses
in the method section; 97% of the results were
internally consistent; 97% did not describe in-
formation of the people who did not respond.
With regard to the discussion, 97% justified their
analysis and conclusions based on the results and
90% addressed the study’s limitations; the assess-
ment also included whether an ethics committee
had approved the study or there was informed
consent involved, to which 78% responded affir-
matively; the entire quality and risk-of-bias as-
sessment process obtained a level of agreement
of .76 among the authors for the observational
studies.

Concerning the randomized clinical trial
conducted by Nilsen et al.”, which was the only
study we evaluated with the Downs and Black
Checklist® tool, we found that it had a clear
objective, the measured results were clearly de-
scribed, as well as the patients’ characteristics, the
intervention, main findings, and the characteris-
tics of the patients who were lost. We found that
the distributions of the main confusion factors in
the groups of patients were not clearly described,
nor were they informed of the potential negative
effects of the intervention; with regard to the par-
ticipants, they were representative of the entire
population.

Regarding the results, the analyses were ad-
justed to the different follow-up timeframes of
the patients; statistical testing was used to evalu-
ate the main results and the result measurements
were accurate, hence the intervention’s execution
was deemed reliable; lastly, it was impossible to
establish whether the patients from the different
intervention groups were recruited from the same
population or during a single time period, and
no information was found on the assignment of
patients into groups or whether the patients and
health staff knew about this assignment process.
This evaluation had a level of agreement among
authors of .92 according to the Kappa coefficient.

Discussion

The systematic review identified 20 studies that
evaluated the SOC of people with DM, and it was

possible to relate these variables (SOC and DM)
at four different stages of the pathology: people
at risk, treatment, disease control and complica-
tions.

With regard to studies that evaluated the re-
lationship between SOC and the risk of develop-
ing DM, we found that: one prospective study®
claims that after giving an 18-year follow-up to
men who were initially healthy, those who were
over 50 years old and had a weak SOC were at
a higher risk of developing DM, which is con-
sistent with the results reported in other stud-
ies™¥. However, Agardh et al.*® and Eriksson et
al.** concluded that a weak SOC does not pre-
dict DM, and it is possible that this inconsistency
originated from methodological issues. For in-
stance, Agardh et al.* do not consider the pos-
sible influence of confounding variables on the
measured result; it is important, especially for
research in the area of epidemiology, to consid-
er variables that may be confounding in order to
avoid spurious conclusions?. Furthermore, the
measurement of SOC in both of the previously
cited studies®*® was not performed with either of
the versions that have shown the most evidence
of validity (SOC-13 and SOC-29).

Respecting to treatment category, two stud-
ies?** showed that people with a strong SOC have
healthier behaviors and are more likely to change
their LS. These results are consistent with studies
that have stressed the importance of SOC in the
dietary choices of people, therefore concluding
that people with a strong SOC make healthier di-
etary choices, do more physical activity and have
a lower alcohol and tobacco consumption**2, as
well as a lower BMI*’. There were no studies that
related SOC with pharmaceutical treatment. The
treatment category was the only one (out of the
four proposed categories) where no contradicto-
ry results were found.

The evaluation of SOC and disease control
produced mixed results. Several studies?'2**
infer that SOC helps reduce the levels of bio-
markers such as Alc, triglycerides, LDL choles-
terol and BMI. These findings could result from
the fact that people with a strong SOC consume
healthy foods, are physically active and general-
ly have a better LS***#-52%%; several studies have
documented that some healthy LS behaviors,
such as: healthy dietary choices, increased physi-
cal activity, and lower tobacco consumption, re-
duce the level of several biomarkers that relate to
this metabolic syndrome®-*".

Two studies had a different point of view re-
garding the relationship between these variables,



and concluded that there is an indirect relation-
ship between SOC and Alc, which is mediated
by health self-assessment*’, AC behaviors and
psychopathological symptoms®; there are no
further studies that support this hypothesis. Ac-
cording to Holmbeck®, there are two approach-
es to calculating indirect effects with mediation
models: the regression approach and the struc-
tural equation model approach. However, this
review found that only one of the studies* used
the proper approach to evaluate indirect effects
through the regression approach.

It is noteworthy that most studies that relate
SOC and medical indicators report a negative re-
lationship between the variables; however, Shiu**
does mention a positive association between
SOC and Alc, which means that SOC increases
the levels of Alc. Unfortunately, the author does
not discuss why these results contradict those re-
ported in the literature, and the reasons behind
this result are unknown; however, it is possible
that the SOC was not measured with a valid and
reliable instrument, as the SOC-13 version she
used showed a low Cronbach alpha coefficient*.
This could be an aspect worthy of consideration.

On the other hand, some studies did not show
any association between biomarkers*"?>2627;
however, we identified a few methodological lim-
itations that could explain these results. In the
studies conducted by Olesen et al.» and Lund-
man and Norberg¥, the main limitation was the
sample size and a low statistical power, which
compromises the veracity of their results®. In
the case of Ahola et al.*** and Richardson et al.”
their studies do not specify the time period be-
tween the biomarker measurements and the SOC
measurements, which could generate bias, as the
level of the indicators could be modified over-
time due to dietary and LS changes®®!, among
other factors. Therefore, it is possible the results
do not report a correlation due to this situation.

In the category of complications, which re-
lates to disease treatment and control, we found
that a strong SOC mitigates the appearance of
complications”, while a weak SOC is associated
with nephropathy?'; these results are plausible for
the time being, as a strong SOC relates to a better
LS, which means that people with a strong SOC
will have lower measurements in biomarkers that
relate to disease control and, consequently, there
will be a lower incidence of complications, as they
appear due to the lack of control of the disease®
caused by a loose adherence to the treatment®.
The study conducted by Ahola et al.?! conclud-
ed that SOC measurements do not influence

the development of retinopathy; however, these
findings must be processed taking the limitations
described above into consideration.

Lastly, the study also explored whether the
presence of DM affected SOC measurements,
and the findings show that people without DM
had higher SOC measurements®**, which sug-
gests that DM affects SOC negatively, while an-
other study does not report similar findings, as it
concludes that SOC does not differ among peo-
ple with and without DM*; however, the authors
of the latter study mentioned that the reduced
sample size could limit the detection of the dif-
ferences between the groups of patients.

It is worth mentioning that DM has multiple
causes; DM1 and DM2 can appear due to genetic
and environmental factors®. In both cases, it is
essential to maintain disease control by adhering
to the treatment (pharmaceutical and non-phar-
maceutical) in order to stop the complications
from developing and progressing. The nature of
this disease calls for multidisciplinary strategies®
that can influence its development, control and
treatment, which is why this study explored one
of these influencing factors; however, it is im-
portant to remember that DM is a phenomenon
with many factors involved.

With regard to the measurement of SOC, we
must consider that the SOC-3 version has been
referred to by Olsson et al.*® as a non-reliable in-
strument. Furthermore, Schumann et al.*’ point
out that the SOC-3 is not suitable to measure
SOC; hence the results of studies that used this
version to measure SOC should be interpreted
with this limitation in mind.

The forecasts on the prevalence of DM in the
next 30 years predict an exponential increase?,
which highlights the need for the implementa-
tion of multidisciplinary strategies®® to prevent
and control this disease. Similarly, 12 of the 20
studies were conducted within the last 10 years,
which could serve as an indicator of an emerging
field of study for the implementation of health
promotion and development strategies®®® for
people with DM.

The quality and risk-of-bias assessment used
the AXIS and Downs and Black Checklist®! tools,
as there are no instruments that can help to assess
these properties in the field of psychology” and
the AXIS tool was used to evaluate successful stud-
ies in the field of psychology®; most of the scales
and verification lists are used in epidemiological
studies or aim at evaluating clinical trials®*>"".

With regard to the limitations of this study,
this review was conducted on five databases
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only, which is why future studies could consid-
er broadening the searches and including other
languages and databases, as well as including
qualitative studies and findings reported in thesis
dissertations, book chapters or books.

For future studies, the recommendation is to
relate SOC with gestational DM and the phar-
maceutical treatment of the disease. For studies
that evaluate SOC and biomarkers, one sugges-
tion could be to conduct the measurement of
the medical indicators and SOC simultaneously.
More studies on the relationship between SOC

and DM are needed in order to reaffirm the role
of SOC in the different proposed categories of
this study. It would be helpful to take a deeper
look into the SOC and LS relationship, as several
studies claim that SOC relates to healthy behav-
iors that improve LS, which could explain the
lower incidence of DM in people with a strong
SOC and lower scores on the biomarkers that re-
late to metabolic control, as well as a lower inci-
dence in complications.
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