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a b s t r a c t

Objectives: The purpose of this study was to evaluate the related factors and their intercorrelated impacts
on glycemic control in people with type 2 diabetes mellitus.
Methods: Patients with type 2 diabetes were recruited for this study during their regular clinic visits at a
major medical centre in Iran. Glycated hemoglobin (A1C) levels were used as the indicator of glycemic
control. Regression analysis was used to determine the relationships between glycemic control and demo-
graphics, self-care behaviours, resources and affective variables. Moreover, the associations between diabetes-
related distress and measured variables were tested.
Results: Three hundred eighty people with type 2 diabetes completed the study. The mean duration of
diabetes was 8.94±6.57 years, and the mean A1C levels were 7.78%±1.7%. Diabetes-related distress was
significantly associated with A1C levels, controlling for all other variables (p=0.01). On the other hand,
depression (p<0.001), self-management (p<0.001), anxiety (p<0.001) and patient-physician relationship
(p=0.023) were significantly associated with diabetes-related distress.
Conclusions: Diabetes-related distress was found to be associated with glycemic control in people with
type 2 diabetes, whereas age, depression, anxiety, self-management and family and social support may
affect glycemic control indirectly through diabetes-related distress. Thus, it is important to assess and, if
appropriate, treat people with diabetes for diabetes-related distress in order to identify and help them
overcome barriers to optimal glycemic control.

© 2016 Canadian Diabetes Association.
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r é s u m é

Objectifs : Le but de la présente étude était d’évaluer les facteurs liés à la régulation de la glycémie et
l’intercorrélation de leurs répercussions chez les personnes souffrant du diabète sucré de type 2.
Méthodes : Les patients souffrant du diabète de type 2 de cette étude étaient recrutés lors de leurs con-
sultations normales dans un centre médical important en Iran. Les concentrations d’hémoglobine glyquée
(A1c) étaient utilisées comme indicateur de la régulation de la glycémie. L’analyse de régression était utilisée
pour déterminer les associations entre la régulation de la glycémie et les caractéristiques démographiques,
les comportements de prise en charge autonome des soins, les ressources et les variables affectives. De
plus, les associations entre la détresse liée au diabète et les variables mesurées étaient évaluées.
Résultats : Le nombre de personnes souffrant du diabète de type 2 qui ont mené l’étude à terme s’élevait
à 380. La durée moyenne du diabète était de 8.94±6.57 ans, et les concentrations moyennes d’A1c étaient
de 7.78 %±1.7 %. La détresse liée au diabète était significativement associée aux concentrations d’A1c en
contrôlant toutes les autres variables (p=0.01). En revanche, la dépression (p<0.001), la prise en charge
autonome (p<0.001), l’anxiété (p<0.001) et la relation médecin-patient (p=0.023) étaient significativement
associées à la détresse liée au diabète.
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Conclusions : Nous avons observé que la détresse liée au diabète était associée à la régulation de la glycémie
chez les personnes souffrant du diabète de type 2, alors que l’âge, la dépression, l’anxiété, la prise en charge
autonome, le soutien de la famille et social pouvaient nuire à la régulation de la glycémie en raison de la
détresse liée au diabète. Par conséquent, il est important d’évaluer et, si nécessaire, de traiter les personnes
diabétiques qui éprouvent de la détresse liée au diabète afin de déterminer et de les aider à surmonter
les obstacles liés à la régulation optimale de la glycémie.

© 2016 Canadian Diabetes Association.

Introduction

Diabetes is a complex chronic illness that requires performing
multiple daily self-management behaviours (1). People with dia-
betes often face challenges related to diet, physical activity, taking
medications and stress management (2), and such factors may be
barriers to achieving optimal glycemic outcomes (3). Previous
research suggests that psychosocial and behavioural factors, such
as stress, anxiety and lack of support, complicate diabetes man-
agement (4–6) and may be barriers to patients’ engaging in self-
care activities and, consequently, to achieving optimal glycemic
control (7,8). These factors have been shown to lead to decreased
adherence to medication and diabetes self-care behaviours, which
increases the risk for diabetes-related complications and leads to
higher healthcare costs (9) and increased risks for mortality (10).
Identifying the psychosocial and behavioural factors that affect gly-
cemic control may potentially improve diabetes-related out-
comes (10,11). Although the links between key psychosocial factors,
specifically diabetes-related distress and glycemic control, have been
studied repeatedly in North American and European samples
(12–14), there have been relatively few evaluations of these rela-
tionships outside of those geographic areas. Therefore, the aim of
this study was to evaluate the association between key psychoso-
cial factors, mainly diabetes-related distress and glycemic control,
in a large Iranian population.

Methods

Study design

Data were collected from people with type 2 diabetes during
regular clinic visits at a major medical centre in Iran. All partici-
pants had been diagnosedwith type 2 diabetes for at least 6months,
were between 30 and 65 years of age and were able to read and
write Persian fluently. People with severe diabetes-related com-
plications, active psychoses, histories of psychiatric medications or
documented psychiatric diseases, histories of substance use, demen-
tia and women who were pregnant were excluded from the study.
The study protocol was approved by the ethics committee of Iran
University of Medical Sciences, and all study procedures were carried
out in accordance with the principles of the Declaration of Helsinki.

Participants were selected from the group of people attending
regular clinic visits. An appointment was made for every eligible
patient to explain in detail the project and its goals. All patients who
signed the informed consent were included in the study. Then the
patients were asked to fill out a booklet of questionnaires during
the following 7 days. At the next visit, the patients attended inter-
views with nutritionists to fill out a 24-hour food-recall question-
naire. Baseline demographic and anthropometric variables were
checked, and serum samples were taken for measurement of
glycated hemoglobin (A1C) levels.

The study included 4 groups of measures to explore the associations
of variables with glycemic control

Demographic variables. Demographic variables included age, gender,
marital status, level of education, diabetes duration, type of

treatment, smoking, body mass index (BMI) and abdominal and hip
circumferences. A calibrated digital scale (Seca, Hamburg, Germany)
was used to measure weight. Height was measured using a
stadiometer (Seca) that was calibrated before each measurement.
Abdominal circumference was assessed by a trained nurse at the
narrowest point between the iliac crest and the costal margin in
the midaxillary line, and the hip circumference was measured in
the standing position at the level of the greater femoral trochanters.

Self-care behaviour and clinical outcome variables.

a) Total daily calorie intake was assessed using a single 24-hour
recall. Study participants were asked to recall everything they had
eaten and drunk during the previous day. A dietitian recorded these
assessments during face-to-face interviews. Portion size was
explained to patients using simple scales, such as a spoon, prior to
interviews to provide assistance in portion-size estimation. Nutri-
tion 4.0 software (Softonic International, Barcelona, Catalonia, Spain)
was used to determine the nutritional components of foods.
b) The long form of the International Physical Activity Question-
naire was used to assess physical activity, which covers 4 domains:
occupation related (7 items), transportation (6 items), household/
gardening (6 items) and leisure-time activities (6 items). Two ques-
tions about time spent sittingwere also included in the questionnaire
as an indicator of sedentary behaviour. The number of days per week
and the time spent walking and participating in moderate and vig-
orous activities each day were recorded. To reduce the number of
missing responses, this study used the interview-administered
version for this questionnaire. All participants were individually inter-
viewed by a trained interviewer. According to the scoring system
provided by the International Physical Activity Questionnaire, physi-
cal activity levels were organized into 3 categories: inactive, mini-
mally active and health-enhancing physically active (15).
c) Diabetes self-care behaviour was assessed by the self-management
profile for type 2 diabetes (SMP-T2DM), consisting of 18 items that
assessed 12 constructs: 5 self-care domains, including blood glucose
monitoring, medication taking, healthful eating, being physically
active and coping, assessed level and realized ease of perfor-
mance. Ease of weight management and confidence in ability to
manage diabetes were also assessed as 2 global constructs. Higher
scores indicated better self-management. In addition, medication
adherence was assessed by 1 item in the SMP-T2DM; scoring ranged
between 0 and 7 (16).

A1C levels were also measured by using ion exchange chroma-
tography (DS5 Analyzer, Drew Scientific, Cumbria, United Kingdom).

Resource variables.

a) The Family Social Support questionnaire is a self-report ques-
tionnaire consisting of 79 questions. Each question was answered
on a 4-point Likert scale ranging from 1 (completely disagree) to
4 (completely agree). Higher scores indicated higher levels of social
support (17).
b) The brief Michigan Diabetes Knowledge Test (DKT) consists of
23 knowledge items representing a test of general knowledge about
diabetes. The first 14 items were administered to people who were
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insulin naive, and the entire 23-item scale was given to insulin users
(18).
c) The Patient Assessment of Care for Chronic Conditions (PACIC)
measures patients’ experiences in the healthcare delivery system.
The PACIC-5A, consisting of 26 items, was used in this study. The
PACIC-5A includes the original 5 domains in the PACIC (patient acti-
vation, delivery system design, decision support, goal setting/
tailoring, problem solving/contextual, and follow-up/coordination)
with the addition of a sixth domain, multidisciplinary team func-
tions. Each item was rated on a Likert scale from 1 (almost never)
to 5 (almost always) (19).

Affective variables.

a) The World Health Organization (WHO)-5 index, assessing emo-
tional well-being during the previous 2weeks, includes 5 items rated
on 6-point Likert scale. Higher scores indicate higher levels of well-
being (20).
b) The Patient Health Questionnaire (PHQ) is a measure of depres-
sion that consists of 9 items. Total scores were interpreted as follows:
1 to 4, minimal depression; 5 to 9, mild depression; 10 to 14, mod-
erate depression; 15 to 19, moderately severe depression; 20 to 27,
severe depression (21,22).
c) The Beck anxiety inventory is a 21-questionmultiple-choice inven-
tory used to measure anxiety. Each item is answered on a scale of
0 (not at all) to 3 (severely) (23).
d) The Diabetes Distress Scale (DDS) is a 17-item questionnaire that
measures 4 areas of diabetes-specific distress: emotional burden
(feeling overwhelmed by diabetes); physician-related distress
(worries about access, trust and care); regimen-related distress (con-
cerns about diet, physical activity, medications) and interpersonal
distress (not receiving understanding and appropriate support from
others). A mean item score of 3 or higher (moderate
distress) was considered to be a level of distress needing clinical
attention (24,25).

The majority of the translated questionnaires had been previ-
ously validated and checked for reliability in Persian. For the other
questionnaires, i.e. PACIC, WHO-5, SMP-T2DM and DKT, a pilot study
was done to assess their reliability. The pilot study showed good
internal consistency and acceptable test-retest reliability. The
Cronbach alpha was used to assess the reliability of WHO-5 (alpha:
0.91), DKT (total alpha: 0.6), alpha in insulin users: 0.73, alpha in
patients treated with oral glucose-lowering drugs: 0.654) and PACIC
(alpha: 0.889) questionnaires.

The reliability of SMP-T2DM was assessed by weighted kappa
statistics (mean weighted kappa: 0.4).

Statistical analyses

Statistical analyses were performed using STATA software v. 11
(StataCorp Statistical Software, College Station, Texas, USA) and IBM
SPSS for Windows v 19 (IBM, Armonk, New York, USA). Percent-
age estimates and 95% confidence intervals (CI) were calculated for
each item. Quantitative values were expressed as means ± stan-
dard deviation (SD), and qualitative values were expressed as per-
centages. Normal assumptions were checked by looking at the
normal curve or frequency histograms as well as the Kolmogorov-
Smirnov test. In cases of normal distribution, we used a paramet-
ric statistical test such as the t test, while we used nonparametric
statistical tests, such as the chi-square and Mann Whitney, in case
of non-normal distribution.

Two separate univariate regression analyses were used to deter-
mine whether there were any relationships between A1C levels and
the DDS scores (as a dependent variable) and all other variables.

Then a series of multiple regression analyses examined the asso-
ciations of glycemic control and diabetes distress with the 4 groups
of variables: demographics, self-care behaviour, resources and affec-
tive variables. Moreover, multicollinearity in the multiple regres-
sion models was checked by variance inflation factor. A probability
value of p≤0.05 was considered significant.

Results

General characteristics of the population

A total of 441 participants attended the first appointment and
signed the informed consent forms. Of these participants, 380 sub-
jects (86.1%) completed the questionnaires and returned for the
follow-up visits. There were no significant differences between
respondents and nonrespondents in terms of age and sex. The mean
age of the participants was 54.73±8.00 years; 53.4% were female;
and the mean A1C levels were 7.78%±1.7%. The majority of patients
(55%) were using oral glucose-lowering drugs only; 43.2% were
receiving insulin, and 1.8% were managed by diet only. Table 1 illus-
trates the descriptive baseline characteristics of the participants.

Factors associated with glycemic control

Univariate regression analysis showed that diabetes duration,
insulin treatment, self-care behaviour (as assessed by the SMP-
T2DM), anxiety and DDS scores were significantly related to A1C
levels (p≤0.05). Longer duration of diabetes as well as treatment with
insulin were associated with higher A1C levels. Furthermore, those
with higher anxiety and distress had higher A1C levels, whereas
people with better self-management had lower A1C levels (Table 2).

Four multivariate regression equations were run to determine
whether patient demographics, self-care behaviours, resource vari-
ables or affective variables are associated with glycemic control

Table 1
Baseline characteristics of study population

Age 54.73±8.00

Duration of diabetes 8.94±6.57
BMI 28.33±4.30
Hip circumference 102.64±8.49
Abdominal circumference 98.24±10.59
Systolic blood pressure 123.97±17.78
Diastolic blood pressure 79.96±8.66
Gender Male 177 (46.6)

Female 203 (53.4)
Marital status Single 8 (2.1)

Married 328 (86.3)
Divorced 13 (3.4)
Widowed 31 (8.2)

Occupation Unemployed 2 (0.5)
Employed 64 (16.8)
Shopkeeper 55 (14.5)
Housewife 146 (38.4)
Retired 113 (29.7)

Level of education Primary 50 (13.2)
Lower secondary 42 (11.1)
Upper secondary 168 (44.2)
Short cycle tertiary 33 (8.7)
Bachelor 59 (15.5)
Master 23 (6.1)
Doctoral 5 (1.3)

Type of treatment Diet only 7 (1.8)
Oral agents only 208 (54.8)
Insulin only 19 (5.0)
Oral agents+insulin 146 (38.4)

Smoking Yes 52 (13.7)
No 277 (72.9)
Former 51 (13.4)
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(Table 3). Among the 10 demographic variables (age, gender, marital
status, level of education, duration of diabetes, type of treatment,
smoking, BMI, abdominal circumference and hip circumference), only
insulin therapywas independently associated with higher A1C levels
(p<0.001).

Of the 3 self-care behaviours (total daily calorie intake, physi-
cal activity and SMP-T2DM), only self-management was indepen-
dently associatedwith A1C levels (p=0.028); better self-management
was associated with lower A1C levels.

Of the 3 resource variables (family and social support, diabetes
knowledge and patient-physician relationship), none was indepen-
dently linked with A1C levels. Finally, of the 4 affective variables
(well-being, depression, anxiety and diabetes-related distress), only
diabetes-related distress was independently associated with A1C
levels (p=0.010); those with higher distress had higher A1C levels.

Factors associated with diabetes-related distress

In the second univariate regression analysis, with diabetes
distress as the dependent variable, age, gender, insulin therapy,

self-management and medication adherence, family and social
support, patient-physician relationship, well-being, depression and
anxiety were significantly associated with distress (p<0.05) (Table 4).
Older people and men had lower distress, and those people taking
insulin had higher distress. People with better self-management,
higher family and social support, better patient-physician relation-
ships and higher levels of well-being had lower distress, whereas
those with higher levels of depression and anxiety and lower medi-
cation adherence had higher distress.

Again, 4 multivariate regression equations were run to deter-
mine whether patient demographics, self-care behaviours, resources
variables or affective variables were associated with diabetes-
related distress (Table 5). Among the demographic variables (age,
gender, marital status, level of education, duration of diabetes, type
of treatment, smoking, BMI, abdominal circumference and hip
circumference), only age was independently associated with dis-
tress (p<0.001); older age was associated with lower diabetes-
related distress.

Among the 3 self-care behaviours (total daily calorie intake, physi-
cal activity and self-management profile), self-management was

Table 2
Univariate analysis, dependent variable: A1C levels

Unstandardized B R-squared p value

Demographic variables Age −0.004±0.01 0.00 0.69
Gender 0.21±0.17 0.004 0.23
Marital status −0.12±0.25 0.001 0.63
Level of education 0.10±0.21 0.001 0.63
Duration of diabetes 0.05±0.01 0.04 0.00
Insulin treatment 1.05±0.17 0.09 0.00
Smoking 0.17±0.25 0.001 0.50
BMI 0.015±0.02 0.001 0.47
Abdominal circumference 0.009±0.008 0.003 0.26
Hip circumference 0.004±0.01 0.00 0.69

Self-care behaviour variables Total calories <0.001 0.00 0.91
Physical activity <0.001 0.003 0.28
Self-management −0.019±0.007 0.02 0.01

Resource variables Family and social support 0.11±0.20 0.001 0.58
Diabetes knowledge −0.002±0.008 0.000 0.78
Patient-physician relationship 0.07±0.10 0.001 0.47

Affective variables Well-being −0.007±0.004 0.006 0.13
Depression 0.03±0.02 0.007 0.10
Anxiety 0.02±0.008 0.02 0.009
Diabetes distress 0.33±0.10 0.03 0.001

Table 3
Factors associated with glycemic control

Unstandardized B SE Standardized coefficients p value

Model 1 Age −0.013 0.011 −0.063 0.244
Gender 0.233 0.199 0.068 0.241
Marital status 0.044 0.151 0.015 0.773
Level of education 0.359 0.211 0.088 0.090
Duration of diabetes 0.025 0.015 0.098 0.083
Insulin treatment 0.961 0.188 0.279 0.000
Smoking 0.211 0.258 0.042 0.415
BMI −0.009 0.045 −0.022 0.843
Abdominal circumference 0.014 0.017 0.085 0.418
Hip circumference −0.009 0.019 −0.044 0.640

Model 2 Total calories −2.898E-5 0.000 −0.018 0.732
Physical activity 4.544E-5 0.000 0.086 0.109
Self-management −0.018 0.008 −0.127 0.028

Model 3 Family and social support 0.140 0.204 0.040 0.493
Diabetes knowledge −0.009 0.008 −0.068 0.247
Patient-physician relationship 0.020 0.114 0.010 0.864

Model 4 Well-being −0.002 0.006 −0.323 0.747
Depression −0.022 0.026 −0.874 0.383
Anxiety 0.006 0.011 0.505 0.614
Diabetes distress 0.323 0.125 2.581 0.010

Note: All models are controled for demographic variables.
Model 1: Demographic variables; Model 2: Self-care behaviour variables; Model 3: Resources variables; Model 4: Affective variables.
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independently associated with diabetes-related distress (p<0.001);
better self-management was associated with lower distress.

Of the 3 resource variables (family and social support, diabetes
knowledge and patient-physician relationships), only family and
social support was independently associated with diabetes dis-
tress (p=0.005). Those with better family and social support had
lower distress.

Finally, of the 3 affective variables (well-being, depression and
anxiety), depression (p=0.002) and anxiety (p<0.001) were inde-
pendently associated with diabetes-related distress. Those with
higher levels of depression and anxiety experienced higher diabetes-
related distress (Table 5).

Discussion

To date, a limited number of studies have looked at how psy-
chosocial and behavioural factors, measured using validated scales,
impact glycemic control in people with type 2 diabetes. Previous
studies have explored the impact of 1 or some but not of all of these
factors on glycemic control (4,7,14). In this study we looked at the

dynamics of various factors that could impact glycemic control in
Iranian people with type 2 diabetes.

Variations in glycemic control based on participants’ character-
istics raise important implications for the ways in which glycemic
control might be improved. Glycemic control was associated with
better self-management and lower diabetes-related distress. Sig-
nificant negative psychological reactions specifically related to dia-
betes diagnosis, varieties of problems related to diet, physical activity,
medications, potential or actual diabetes-related complications,
burdens of the disease and self-management and concerns about
effective interaction with healthcare providers, family members and
friends are interpreted as diabetes-related distress (26). Consis-
tent with our study, Aikens showed that diabetes-related distress
was specifically associated with A1C levels, perhaps by decreas-
ing medication adherence (4).

In our study, A1C levels were higher in insulin users. Consis-
tent with the results of the current study, Delahanty et al and Jones
et al (27,28) demonstrated higher levels of distress and A1C levels
among insulin users. Several other studies have revealed that people
who are taking insulin still fail to achieve glycemic targets (29,30).
This may be a result of delayed insulin initiation or the fact that

Table 4
Univariate analysis

Unstandardized B R-squared p value

Demographic variables Age −0.03±0.006 0.08 0.00
Gender (female) 0.24±0.09 0.02 0.01
Marital status 0.04±0.14 0.00 0.75
Level of education −0.20±0.11 0.009 0.07
Duration of diabetes 0.006±0.007 0.05 0.38
Insulin treatment 0.23±0.09 0.016 0.016
Smoking −0.13±0.14 0.002 0.35
BMI 0.004±0.01 0.02 0.75
Abdominal circumference −0.003±0.004 0.001 0.48
Hip circumference 0.003±0.006 0.001 0.62

Self-care behaviour variables Total calories <0.001 0.001 0.61
Physical activity <0.0001 <0.0001 0.86
Self-management −0.036±0.004 0.24 0.00

Resources variables Family and social support −0.33±0.11 0.04 0.002
Diabetes knowledge 0.002±0.004 0.001 0.64
Patient-physician relationship −0.14±0.05 0.02 0.008

Affective variables Well-being −0.014±0.002 0.10 0.00
Depression 0.08±0.008 0.23 0.00
Anxiety 0.042±0.004 0.29 0.00

DDS, Diabetes Distress Scale.

Table 5
Factors associated with diabetes-related distress

Unstandardized B SE Standardized coefficients p value

Model 1 Age −0.032 0.006 −0.287 0.000
Gender 0.145 0.106 0.082 0.169
Marital status 0.148 0.138 0.057 0.283
Level of education −0.085 0.114 −0.040 0.455
Duration of diabetes 0.014 0.008 0.106 0.073
Insulin treatment 0.146 0.102 0.081 0.153
Smoking −0.032 0.137 −0.012 0.814
BMI 0.010 0.024 0.046 0.688
Abdominal circumference −0.006 0.009 −0.067 0.552
Hip circumference 0.000 0.011 0.002 0.981

Model 2 Total calories −1.566E-5 0.000 −0.019 0.700
Physical activity 6.523E-6 0.000 0.024 0.633
Self-management −0.034 0.004 −0.456 0.000

Model 3 Family and social support −0.305 0.107 −0.166 0.005
Diabetes knowledge 0.003 0.004 0.044 0.452
Patient-physician relationship −0.106 0.059 −0.106 0.072

Model 4 Well-being −0.001 0.003 −0.493 0.623
Depression 0.035 0.011 3.109 0.002
Anxiety 0.028 0.005 6.165 0.000

Note: All models are controled for demographic variables.
Model 1: Demographic variables; Model 2: Self-care behaviour variables; Model 3: Resources variables; Model 4: Affective variables.
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patients construe insulin treatment as indicatingmore severe disease
or personal failure as a result of a complex of beliefs about the
meaning of insulin therapy, or theymay have fear of needles or hypo-
glycemic events (31,32). In addition, insulin users have greater self-
management demands (28,31). Furthermore, they should be more
strongly empowered regarding the skills needed for insulin therapy
(31). Thus, in insulin users, any misconception of disease severity
should be addressed. Moreover, the insulin dosage should be titrated
in a way that reduces the frequency of hypoglycemia and the anxiety
and fear associated with hypoglycemia (33).

This suggests that improving glycemic control may require inter-
ventions that improve self-management skills and appropriate coor-
dination of psychosocial therapies regarding diabetes distress and
insulin therapy so as to warrant effective interventions and help
patients to achieve optimal diabetes outcomes (34).

On the other hand, lower diabetes-related distress was linked
to increasing age, better self-management and higher levels of family
and social support as well as lower levels of depression and anxiety.

In line with our study, Fisher et al found that younger age was
associated with higher DDS scores (14). In addition to high levels
of stress and the burden of managing diabetes, younger people may
have to juggle work and family responsibilities. Financial chal-
lenges and costs of medications are other influencing factors in
younger people (35,36).

Congruent with the results of our study, in various cross-
sectional studies, diabetes-related distress was associated with self-
management profiles (25,27,37) as well as with glycemic control
(25,37). In addition, 2 longitudinal studies proved that diabetes-
related distress can predict subsequent glycemic control, whereas
no longitudinal study indicated an association between self-
management and diabetes-related distress (14,38). This may occur
because diabetes-related distress interferes with activities that are
specifically related to diabetes such as taking diabetes medica-
tions (4). However, these findings do not necessarily show a causal
relationship between diabetes-related distress and glycemic control.
It seems that there is a reciprocal relationship between the two (39).
In some cases, high levels of distress may cause poor self-
management and poor medication adherence, leading to uncon-
trolled glycemic control, whereas in other cases, uncontrolled
glycemic control may result in high distress (40).

The findings of this study show that better family and social
support was associated with lower diabetes-related distress. Support
by friends and family members may reduce the stresses of being
ill by encouraging optimism and self-confidence, resulting in reduced
distress and increased medication adherence (41). In addition,
Rosland et al showed that practical and emotional support has posi-
tive influences on a series of factors related to the management of
the disease in people with diabetes (42).

The relationship between depression and distress resulting from
glycemic control is controversial. Although we found a relation-
ship between depression and diabetes-related distress, depres-
sion was not directly associated with A1C levels in this study. In
contrast, in a meta-analysis conducted by Lustman et al (43), a
modest but significant relationship was reported between depres-
sion and glucose control in patients with diabetes. In a recent study
of patients with both type 1 and type 2 diabetes, the results showed
that reduced depressive symptoms as a result of cognitive behaviour
therapy were not associated with changes in A1C levels (44).

Aikens (4) also showed that only diabetes-related distress (as
measured by the International Physical Activity Questionnaire), not
depressive symptoms, predicted future medication adherence and
glycemic control. However, in 1 longitudinal study, depressive symp-
tomswere also associatedwith poormedication adherence and poor
self-management after 9 months (45), while another study dem-
onstrated that depressive symptoms were linked with poor self-
management after 5 years (46). We also found that distress was

directly associated with glycemic control. However, these results
do not indicate a causal relationship between the 2 because of the
design of this study.

These findings could be explained by the fact that negative emo-
tional expressions could promote depressive symptoms and at the
same time display independent relationships with glycemic control.
Depression and depressive symptomsmight affect self-management
behaviours, such as diet, glucose testing and possibly exercise, more
than simple habitual activities such as taking medications, as a con-
sequence of lower general motivation to do complex, time-
consuming and vigorous activities (4,47), whereas distress has
stronger associations with common psychological, behavioural and
social factors (48,49). Moreover, diabetes-related distress is more
prevalent than depression and is alsomore persistent over time (48).

The strength of this study is its holistic approach to exploring
the relationships among all plausible interfering factors and their
interactions with glycemic control. Moreover, it was the first time
that an Iranian population with type 2 diabetes had been rigor-
ously examined for this relationship. However, there were some limi-
tations in this study. First, we could not show any causal effect
between diabetes-related distress and A1C levels due to the design
of the study. In addition, our samplewas representative of the Iranian
population, so the results should be generalizable to other popu-
lations with caution. Furthermore, the questionnaires used in this
study were self-administered, and such questionnaires are not as
effective as they are when combined with standardized inter-
views (43); therefore, social desirability, recall and reporting bias
might have occurred.

Conclusions

Diabetes-related distress is associated with glycemic control in
people with type 2 diabetes, whereas younger age, depression,
anxiety, low level of self-management and family and social support
may affect diabetes control indirectly through diabetes-related dis-
tress. This suggests that managing particular diabetes-related stress-
ors, empowering patients in the skills and strategies necessary for
self-management and increasing family and social support are crucial
in reducing diabetes-related distress and lead to better glycemic
control in people with poorly controlled type 2 diabetes.
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