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Abstract

Introduction: Diabetes is a disease with high prevalence and causes heavy economic
burden. Mental and physical health are tied together and their interaction determines
one's health or sickness. Early maladaptive schemas (EMSs) are suitable indicators of
mental health. We investigated the association between EMSs and glycaemic control
in type 2 diabetes mellitus (T2DM) patients.

Methods: We conducted a cross-sectional study in 2021 on 150 patients with T2DM.
We used two questionnaires a demographic data questionnaire, and a Young Schema
Questionnaire 2 - Short Form for gathering the data. We also performed laboratory
tests on our participants and used the results of fasting blood sugar and haemoglobin
A, c to evaluate glycaemic control.

Results: Most of our participants were females (66%). Most of our patients were
41-60years old (54%). There were only three single participants, and 86.6% of our
individuals did not have a university degree. Total mean+SD for EMSs score was
192.45 + 55.66; self-sacrifice (19.09 +4.64) and defectiveness/shame (8.72 +4.45) had
the highest and lowest EMSs scores, respectively. None of the demographic data had
any significant impact on EMSs scores or glycaemic control, but generally, younger pa-
tients with higher levels of education had better glycaemic control. Participants with
higher scores for defectiveness/shame and insufficient self-control had significantly
worse glycaemic control.

Conclusion: Mental and physical health are tied together, and paying attention to
psychological aspects in prevention and management of physical disorders is crucial.
EMSs, especially defectiveness/shame and insufficient self-control are associated

with glycaemic control of T2DM patients.
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1 | INTRODUCTION

Open Access,

Type 2 diabetes mellitus (T2DM) is a metabolic disorder characterized
by hyperglycaemia due to peripheral insulin resistance and inade-
quate insulin secretion by pancreatic beta cells.! Diabetes is a disease
with high prevalence, and is still increasing: the latest report from
the Centers for Disease Control and Prevention (CDC) revealed that
10.5% of the United States (US) population have diabetes and 34.5%
of the population have prediabetesZ; in 2021, the number of diabetic
patients was 537 million people, International Diabetes Federation
(IDF) has predicted that this number will rise to 783 million by 2045,
especially in developing countries.® Besides high prevalence, diabetes
causes a heavy economic burden globally, it is projected that these
consequences will rise substantially by 2030; Bommer et al. say that
even if we meet international targets, we still cannot decrease the
global economic burden.* Diabetes complications are one of the sub-
stantial sources of its high economic burden: cardio-cerebrovascular
complications including coronaropathy and stroke; nephropathy; ret-
inopathy, diabetic foot; etc.® Iran is a country with a high prevalence
of diabetes, prevalence is 8% in Iran and 9.6% in Kerman.®

Mental and physical health are tied together. Many scientists
have shown this interaction between mental disorders and different
diseases, including asthma,’” cardiovascular disease,® autoimmune
thyroiditis,” etc. The same association has been found between dia-
betes and mental disorders, such as depression, mood disorder, and
cognitive dysfunction.s’lo'11

Early maladaptive schemas (EMSs) are some of the most crucial
factors related to mental health.'? Young et al.’® defined it as ‘self-
defeating emotional and cognitive patterns that begin early in our
development and repeat throughout life’, and named 15 EMSs in 5 do-
mains: disconnection & Rejection, impaired autonomy & performance,
impaired Limits, other-directedness, over-vigilance & inhibition.

The interaction between mental factors and physical health is
clear, and studies regarding the interaction between EMS and gly-
caemic control are few. Herein, we conducted a cross-sectional
study to investigate the association of EMSs with glycaemic control
in T2DM patients.

2 | METHODS

2.1 | Participants and procedures

In 2021, we performed a cross-sectional study to investigate the
association between EMSs with glycaemic control in patients with
T2DM at Afzalipour Hospital and a related clinic, in Kerman, Iran.

Inclusion criteria were diagnosis of T2DM for at least 6 months
(consistent with American Diabetes Association'*), age between 35
and 50years, and having the ability to read and write.

Exclusion criteria were having severe psychiatric disorders, the
death of a first-degree relative in the past 6 months, and having re-
lated comorbidities including malignancy, autoimmune disorder or
thyroid disease.

2.2 | Measures

After explaining the study and obtaining informed consent from the
participants, an internal medicine resident used two questionnaires
to gather data: a demographic data questionnaire, and a Young
Schema Questionnaire 2 - Short Form (YSQ-S2).

Demographic data consisted of gender, age, and level of edu-
cation. YSQ-S2 has 75 five-point Likert scale questions on differ-
ent aspects of 15 EMSs in five categories: disconnection/rejection
(abandonment/instability, mistrust/abuse, emotional deprivation,
defectiveness/shame, social isolation), impaired autonomy/perfor-
mance (dependence/incompetence, failure, vulnerability to harm
or illness, enmeshment/undeveloped self), impaired limits (enti-
tlement/grandiosity, insufficient self-control), other directedness
(subjugation, self-sacrifice), and over vigilance/inhibition (emotional
inhibition, unrelenting standards/hyper criticalness). The reliability
and validity of this questionnaire have been certified before.'® Since
we conducted this study in the Persian population, we used the
Persian translation of YSQ-S2, which was provided and verified by
Khosravani and colleagues.'® They reported that the reliability and
validity of this questionnaire are suitable (Cronbach's alpha; total:
0.76, Emotional deprivation: 0.87, Abandonment/instability: 0.76,
Mistrust/abuse: 0.71, Social isolation; 0.76, Defectiveness/shame:
0.79, Failure: 0.80, Dependence/incompetence: 0.74, Vulnerability
to harm or illness: 0.76, Enmeshment/undeveloped self: 0.78,
Subjugation: 0.73, Self-sacrifice: 0.70, Emotional Inhibition: 0.73,
Unrelenting standards/hyper criticalness: 0.72, Entitlement/grandi-
osity: 0.72, Insufficient self-control: 0.71).

We also evaluated patients' laboratory results including fast-
ing blood sugar (FBS), haemoglobin A;c (HbA,c), triglyceride (TG),
low-density lipoproteins (LDL), high-density lipoproteins (HDL) and
cholesterol (Chol). Based on the criteria provided by ADA,718 FBS
of 80-130mg/dL (4.4-7.2mmol/L), HbA,c of <7%, TG<150mg/dL
(1.7 mmol/L), HDL 240mg/dL [1.0mmol/L] for men and 250 mg/dL
(1.3mmol/L) for women were considered suitable.

2.3 | Statistical analysis

We used measures of central tendency and dispersion for descrip-
tive analysis and Independent T-test, ANOVA, and chi-square for
inferential analysis. We have presented the data in tables and
charts. SPSS version 24 manufactured by IBM was our statisti-
cal analysis software. p-value <.05 was considered statistically

significant.

2.4 | Ethical considerations

This project was reviewed and approved by the ethics committee of
the Kerman University of Medical Sciences with the licence number
IR.KMU.AH.REC.1401.046. Also, informed consent was obtained
from all the participants.
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3 | RESULTS

Our population consisted of 150 individuals (66% females). More
than half of our patients were middle-aged (54%), and young patients
comprised only 10.7% of our participants. There were only three sin-
gle patients in our population. Having a university degree was not a
common trait (Diploma and under Diploma=286.6%) (Figure 1).

The total mean+SD for EMSs was 192.45 +55.66. The highest
and lowest scores were for self-sacrifice (19.09 +4.64) and defec-
tiveness/shame (8.72 +4.45), respectively (Table 1).

Evaluation of laboratory results showed that the mean+SD of
FBS (160.12+68.12mg/dL) and HbA,C (8.09 +1.86%) in our popu-
lation were higher than the target FBS for T2DM patients (130 mg/
dL, 7%). The mean+SD for TG was 163.65+86.36 mg/dL which
is higher than the target range of <150mg/dL. The mean for LDL
(79.68 +33.66mg/dL) was in the optimal range (<100mg/dL). The
amount of HDL (46.17 +11.23 mg/dL) was suitable when consider-
ing the optimal range for men (>40mg/dL), but it was not ideal if we
consider the optimal range for women (>50mg/dL). The mean+SD
of Chol was 152.96 +42.18 mg/dL.

Assessment of FBS and HbA,C revealed that the majority of our
patients had good glycaemic control (109 participants, 72.7%).

The mean+SD of EMSs in women was higher than in men
(197.35+56.6 vs. 182.94 +53.05). The age category with the high-
est and lowest means were < 20years and 21-40years, respectively.
Single patients had higher EMSs scores than those who were mar-
ried (224 +33.65 vs. 191.8 +4.58). The highest and the lowest EMSs
scores were for the patients with an under-Diploma degree and
Doctorate, respectively: the higher the education level, the less the
score of EMSs. None of the demographic variables had any signifi-
cant impact on EMSs scores (Table 2).

No demographic variable had any significant effect on glycaemic
control (p-value >.05). Both men and women had high ratios of good
glycaemic control, but the ratio was higher in men (80.4% vs. 68.7%).
Although all of the age groups had high ratios of good glycaemic con-
trol, the ratio was higher in younger patients. When evaluating the

Gender

Age

M

association of glycaemic control with a level of education, the over-
all trend was that people with higher levels of education had better
glycaemic control, but individuals with Diploma had a slightly higher
ratio of good glycaemic control than the group with Bachelor's &
Master's degree. All of the four patients with Doctorate had good
glycaemic control (Table 2).

The total mean+SD of the EMSs for the patients, who had poor
glycaemic control (195.64+5.58) was higher than the group with
good glycaemic control (183.97 +7.43). All of the EMSs' mean+SD
were higher in the group with poor glycaemic control except for
abandonment/instability, enmeshment/undeveloped self, and Self-
sacrifice. Only two EMSs scores had significant differences (p-value
<.05) between the two groups: defectiveness/shame and insuffi-

cient self-control (Table 1).

4 | DISCUSSION

We conducted a cross-sectional study to investigate the association
between EMSs and glycaemic control in patients with T2DM. We
had a high ratio of good glycaemic control in our population. No de-
mographic variable had any significant impact on glycaemic control,
but younger patients and those who had higher levels of education
had better glycaemic control. Patients with poor glycaemic control
had higher EMSs scores, and the differences in defectiveness/shame
and insufficient self-control were significant.

Fathabadi et al.’? worked on predicting the blood glucose levels
in T2DM patients based on the EMSs, they found that social isola-
tion/alienation, defect/shame, vulnerability to disease, obedience,
emotional inhibition, endurance/over-critical criteria, and inade-
quate self-discipline/self-discipline were significantly related to poor
blood glucose levels. They concluded that EMSs can predict blood
glucose levels in T2DM patients and suggested paying attention to
this aspect in preventive and therapeutic interventions.

Mirdrikvand et al.?° compared EMSs between patients with and
without T2DM,; they found that abandonment, failure, vulnerability,

Male - Female
51(34%) 99(66%)

- <20 years - 21-40 years
1(0.7%) 15(10%)

41-60 years ﬁ 61-80 years
81(54%) 53(35.3%)

Single - Married
Marrital Status 3(2%) 147(98%)
Under Diploma Diploma
Level of 65(43.3%) 65(43.3%)
Education - Bachelor's & Doctrate
Master's Degree 4(2.7%()

0% 10% 20% 30% 40% 50% 60%

FIGURE 1 Demographic data of the participants.

16(10.7%)

70% 80% 90% 100%
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TABLE 1 Descriptive and inferential statistics of early maladaptive schemas and their related glycaemic control.

EMSs scores

Poor glycaemic control Good glycaemic control

p-value (glycaemic

EMSs Mean+SD Mean+SD Mean+SD control)
Emotional deprivation 12.64+6.18 13+0.6 11.68+0.91 .24
Abandonment/instability 14.62+6.05 14.19+0.59 15.75+0.88 15
Mistrust/abuse 11.36+5.1 11.36+0.47 11.34+0.85 .97
Social isolation 9.42+4.9 9.7+0.47 8.65+0.75 .24
Defectiveness/shame 8.72+4.45 9.26+0.46 7.29+0.42 .002
Failure 11.68+5.24 12.03+0.51 10.73+0.74 a7
Dependence/incompetence 10.05+5.19 10.4+0.5 9.12+0.78 17
Vulnerability to harm or illness 11.7+6.01 11.98+0.58 10.95+0.91 .35
Enmeshment/undeveloped self 10.82+4.79 10.79+0.47 10.9+0.67 9
Subjugation 10.94+5.44 11.25+0.53 10.09+0.76 .24
Self-sacrifice 19.09 +4.64 18.88+0.46 19.63+0.64 .38
Emotional inhibition 13.18+6.13 13.69+0.59 11.82+0.89 .09
Unrelenting standards/hyper criticalness ~ 18.82+4.57 19+0.43 18.34+0.72 43
Entitlement/grandiosity 15.63+5.29 15.72+0.5 15.39+0.82 73
Insufficient self-control 13.75+6.11 14.32+0.61 12.24+0.79 .04
Total 192.45+55.66 195.64+5.58 183.97+7.43 .25

TABLE 2 Descriptive and inferential statistics of participants' early maladaptive schemas scores and glycaemic control.

EMSs scores

Good glycaemic control

Poor glycaemic control

p-value p-value (glycaemic
Variable Mean+SD (EMSs scores) Frequency(%) Frequency(%) control)
Gender
Male 182.94+53.05 0.13 41(80.4) 10(19.6) A2
Female 197.35+£56.6 68(68.7) 31(31.3)
Age
<20years 263 0.64 1(100) 0 48
21-40years 188.86+16.6 13(86.7) 2(13.3)
41-60years 191.91+6 59(72.8) 22(27.2)
61-80vyears 19296 +7.79 36(68) 17(32)
Marital status
Single 224+33.65 0.32 2(66.7) 1(33.3) .81
Married 191.8+4.58 107(72.8) 40(27.2)
Level of education
Under Diploma 198.83+7.08 0.30 42(64.6) 23(35.4) 19
Diploma 192.04+7.09 51(78.5) 14(21.5)
Bachelor's and Master's  176.93+11.03 12(75) 4(25)
degree
Doctorate 157.5+15.98 4(100) 0

enmeshment, self-sacrifice, entitlement, and insufficient self-control
schemas as well as the over-vigilance and inhibition schematic do-
mains are higher in diabetic patients.

We had a high ratio of good glycaemic control in our study
(72.7%). Gebreyohannes et al.?' did a systematic review and meta-
analysis on glycaemic control in type 1 and 2 diabetic patients; they

found 34.4% and 33.2% glycaemic control based on FBS and HbA,C
measurements. Pérez-Losada et al.?? set the threshold of good gly-
caemic control at 6.5% for HbA,C; they reported that 21.8% of
T2DM patients had good glycaemic control. Yigazu and Desse®®
found that 40.8% of their patients had good glycaemic control based
on the level of FBS. In our study most of the participants were clinic
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patients who had good insight into their condition, good coopera-
tion, and regular visits to the physician; these could be the potential
reasons for a higher ratio of glycaemic control. Differences in the
level of education, socioeconomic status, and not using the same
and standardized methods of measurement are the other possible
reasons for this disparity in the literature.

None of the demographic variables had any significant effect on
glycaemic control, but numbers show that patients with higher levels
of education had higher ratios of glycaemic control: 12 out of 16
patients with Bachelor's and Master's degrees had glycaemic con-
trol, all of the 4 patients with Doctorate had good glycaemic control.
Multiple studies support the idea that a higher level of education
leads to a higher ratio of glycaemic control.?4%”

Although all our age categories had high ratios of good glycaemic
control, younger patients had the highest ratio of glycaemic control.
This is in contrast with other studies that have shown that older peo-
ple have better glycaemic control. 2273 These studies emphasize the
idea that because older patients are more prone to complications of
diabetes, these potential consequences make them more responsi-
ble for following their treatment. The other reason that these stud-
ies mention is that younger patients have more unhealthy diets. We
believe that some factors are neglected: younger patients are more
skilful in controlling their blood sugar by using different gadgets
and medications; modern medications including Sodium-Glucose
Cotransporter-2 (SGLT2) Inhibitors and Dipeptidyl Peptidase-4
(DPP-4) Inhibitors are more effective in glycaemic control, and using
non-insulin medications is more common among younger patients;
using insulin is more common among older patients and glycaemic
control is usually less achievable in insulin users.

The total mean of EMSs was higher in patients with poor gly-
caemic control (195.64 vs. 183.97), but it was not statistically signif-
icant. The only significant impacts were defectiveness/shame and
insufficient self-control.

Defectiveness/shame comes from the belief of not being funda-
mentally worthy. This schema causes individuals to be oversensitive
to criticism, rejection, and blame. This schema also includes the feel-
ing of being despicable and worthless, which can explain the sig-
nificant connection between defectiveness/shame and having poor
glycaemic control, because these people do not know themselves as
worthy of proper care and treatment.*>*?

Insufficient self-control is a schema, in which an individual has
difficulty in self-control and distress tolerance. They are also more
prone to be defeated by temptations and impulses. Achieving opti-
mal glycaemic control demands a high level of self-control and the
ability to resist temptations; based on these explanations, we realize
that individuals with insufficient self-control are more prone to not

having good glycaemic control.3!

5 | LIMITATIONS

We conducted this study in a clinic with a patient population that
has regular visits to a physician, this can cause bias because there

Endocrinology, Diabetes 50f6
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are many patients with improper care and irregular visits to a physi-
cian. Also, many patients were not willing to participate, so we had to
eliminate them from the study; this is another possible root of bias.

We suggest doing studies with more population. Doing the study
with a more diverse population and in different settings (inpatient
and outpatient) is also recommended.

6 | CONCLUSION

Mental and physical health are two inseparable components, and
their interaction determines one's health. We believe that this study
can show that EMSs, as a good indicator of mental health, are well
associated with glycaemic control. Considering psychological as-
pects and more specifically EMSs is encouraged because this can

result in better prevention and therapy of T2DM.
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