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Objective: To evaluate the effect of different demographic, clinical and social factors on diabetic patients’
quality of life (QOL).
Research design and methods: A cross sectional study conducted on patients with type 2 diabetes who
attended King Abdulaziz University Hospital outpatient clinics between February and March 2017. The
patients were asked about sociodemographic data including age, sex, educational level, exercise history
and marital status in addition to clinical data such as duration of diabetes, presence of comorbidities as
well as medication history. The patients’ QOL were assessed using EQ-5D-5L Arabic version.
Results: 131 participants were included in the study with a median age 55 years old. Forty five percent of
participants were male. Regarding EQ-5D scores, there were significant correlation with gender, exercise,
hypertension, heart disease, marital status, educational level and duration of diabetes while there was a
significant difference in EQ-VAS scores with respect to heart disease, level of education and duration of
diabetes.
Conclusion: More attention needs to be given to the assessment of the QOL of diabetic patients and
assessing the effect of different treatment modalities on improvement of patients’ QOL.
� 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Diabetes mellitus is defined as disturbances of metabolism pre-
sented by chronic hyperglycemia which is due to either impaired
insulin secretion or/and action (Kerner and Brückel, 2014). The
number of diabetic patients is increasing rapidly; it is expected
that by 2030, there will be a 69% increase in the number of adults
with diabetes in developing countries and a 20% increase in devel-
oped countries (Shaw et al., 2010). Diabetes mellitus is associated
with microvascular and macrovascular complications including
retinopathy, nephropathy and cardiovascular and cerebrovascular
events (Chawla et al., 2016)
The increased prevalence within a progressively aging popula-
tion and the presence of chronic complications will significantly
increase the use of healthcare products and services and will have
a negative impact on healthcare costs and patients’ quality of life
(QOL) (Mata-Cases et al., 2016). Patients who perceived higher
levels of QOL have shown that they had better social support,
acceptance of the seriousness and consequences of the disease,
and had less difficulty in managing their diabetes (Chew et al.,
2015). There is a rising attention towards patient’s QOL improve-
ments rather than patient’s life longevity (Amelia et al., 2018;
Brown, 2015) For diabetic patients the importance of developing
special psychometric tools to measure QOL has been given specific
attention and several tools were developed to evaluate the effect of
diabetes as a disease; along with it’s complications on patients’
lives (Bradley and Speight, 2002; Trikkalinou et al., 2017). This
study aimed to evaluate the QOL of Saudi patients living with dia-
betes using the EuroQOL- 5 Dimentions 5 levels (EQ-5D-5L), and
associate the effect of several social and clinical factors on their
QOL assessment scores.
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Table 1
Demographic and baseline characteristics.

Parameter Value

Age
Median (minimum–maximum) 55 (22–85)

Gender:
Male: number (%) 59 (45)
Female: number (%) 72 (55)

Marital status
Single: number (%) 7 (5.3)
Married: number (%) 100 (76.3)
Divorced: number (%) 6 (4.6)
Widow: number (%) 18 (13.7)

Educational level:
Illiterate: number (%) 20 (15.3)
General education: number (%) 72 (55)
High education: number (%) 39 (29.7)

Smoking
yes: number (%) 20 (15.3)
No: number (%) 111 (84.7)

Exercise
yes: number (%) 68 (51.9)
No: number (%) 63 (49.1)

Duration of diabetes:
Less than one year: number (%) 11 (8.4)
From one to five years: number (%) 35 (26.7)
More than five years: number (%) 85 (64.9)

Hypertension
Yes: number (%) 47 (35.9)
No: number (%) 84 (64.1)

Heart disease:
Yes: number (%) 26 (19.8)
No: number (%) 105 (80.2)

Other comorbidities:
Arthritis: number (%) 7 (5.3)
Osteoarthritis: number (%) 17 (13%)
Kidney impairment: number (%) 14 (10.6)
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2. Methods

2.1. Study design and participants

This was a cross-sectional study of data gathered from adult
patients with type II diabetes who attended outpatient clinics at
King Abdulaziz University Hospital, Jeddah, Saudi Arabia from
February to March 2017. The study was approved by the Institu-
tional Review Board (IRB) Committee of the College of Medicine,
King Abdulaziz University Hospital.

2.2. Assessment of health related QOL

Data collection and questionnaire were carried out through
face-to-face interviews with the patients. Patients were asked for
permission before they were interviewed. During the interview
patients were asked about sociodemographic data as such as age,
sex, educational level, exercise history and marital status in addi-
tion to clinical data such as duration of diabetes, presence of
comorbidities and medication history. The patients’ QOL were
assessed using the EuroQOL- 5 Dimentions 5 levels (EQ-5D-5L)
Arabic version; which is a standardized instrument for measuring
generic health (Herdman et al., 2011). The test includes patients’
perception of their health status in terms of five dimensions:
mobility (MO), self-care (SC), usual activities (UA), pain/discomfort
(P/D) and anxiety/depression (A/D). Participants rate their level of
severity for each dimension using 5 levels that range from not hav-
ing a problem to having an extreme problem (Sakthong et al.,
2015). Patient’s responses are combined to form a five-digit score;
which corresponds to a EQ-5D-5L index value set. There is no pop-
ulation reference valuation set for Saudi Arabia so a population ref-
erence valuation set of Thailand was used based on the location
(van Reenen and Janssen, 2015). The test also includes a visual ana-
logue scale (VAS); where participants rate their general health sta-
tus on the day of the interview on a scale from 0 to 100, zero being
the worst health status and 100 being the best health status.

2.3. Statistical analysis

Statistical analysis was done using SPSS version 21. Categorical
data were summarized as percentages while numerical data were
summarized as medians and ranges. Normality test was done using
the Kolmogorov-Smirnov (K-S) Test and the Shapiro-Wilk Test and
have shown that the values of EQ-5D and EQ-VAS scores are non-
parametric. Association between QOL scores with gender, smoking,
exercise and comorbidities were done using Mann Whitney test
while association with marital status, duration of diabetes and
educational level were done using Kruskal Wallis test. P-values less
than 0.05 were considered significant.
3. Results

The baseline characteristics of participants are presented in
Table 1. Overall 131 diabetic patients participated in the question-
naire. The median age was 55 years old. Forty five percent of par-
ticipants were male and only 15.3% were smokers. Most of the
patients (76.3%) were married. Eighty-four patients reported hav-
ing hypertension while 26 reported having heart disease. Others
reported having asthma, osteoarthritis and kidney impairments.
The percentage of item reporting for each EQ-5DL-5L dimension
by age group are summarized in Table 2.

The association between EQ-VAS and EQ-5D scores with base-
line characteristics and disease specific questionnaires is presented
in Tables 3 and 4. With respect to the EQ-VAS, there was no signif-
icant difference in responses with respect to gender, smoking,
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exercise and hypertension while there was a significant difference
in EQ-VAS scores between participants who had heart disease
compared to those who don’t. EQ-VAS scores of illiterate partici-
pants were significantly different from those with general and high
education. Also, EQ-VAS scores of patients who had diabetes for
more than 5 years were significantly different from those who
were more recently diagnosed with the disease (1–5 years).
Regarding the EQ-5D scores, there were significant correlation
with gender, exercise, hypertension, heart disease, marital status,
educational level and duration of diabetes. The relationship
between EQ-VAS and EQ-5D scores and educational level and dura-
tion of diabetes were represented in Figs. 1 and 2, respectively.
4. Discussion

Increasing attention is being given by health care professional
to evaluate the QOL of diabetic patients (Bradley and Speight,
2002). Diabetes is a chronic disease that is known to cause consid-
erable morbidity and mortality and has been reported to result in a
lower QOL compared non-diabetic patients (Golicki et al., 2015). In
fact, the decline in the QOL of diabetic patients over 5 a year period
was found to be twice the decline among those without diabetes
(Grandy and Fox, 2012).

In our study, diabetic females had lower QOL compared to
males. This is in agreement with studies in other populations
(Corrêa et al., 2017; Rodríguez-Almagro et al., 2018) and EQ-5D-
3L (Cardoso et al., 2016; Hassali et al., 2016; Jin et al., 2018;
Mata-Cases et al., 2016; Sakamaki et al., 2006). In addition, in Saudi
Arabia, similar findings were obtained in Riyadh, Alkobar and



Table 2
Percentage of the general population sample reporting levels 1–5 by dimension and by age group.

AGE GROUPS

EQ-5D DIMENSION 18–29 30–39 40–49 50–59 60–69 70+ TOTAL

MOBILITY No problem 71.43% 55.56% 45.45% 55.56% 50.00% 50.00% 52.67%
Slight 28.57% 22.22% 27.27% 35.56% 38.46% 18.18% 30.53%
Moderate – 22.22% 18.18% 4.44% 7.69% 27.27% 12.21%
Severe – – 4.55% 2.22% 3.85% 4.55% 3.05%
Extreme – – 4.55% 2.22% – – 1.53%

SELF CARE No problem 100.00% 88.89% 90.91% 82.22% 73.08% 63.64% 80.15%
Slight – 11.11% 4.55% 8.89% 11.54% 18.18% 9.92%
Moderate – – 4.55% 4.44% 7.69% 4.55% 4.58%
Severe – – 0.00% 0.00% 0.00% 4.55% 0.76%
Extreme – – – 4.44% 7.69% 9.09% 4.58%

USUAL ACTIVITY No problem 100.00% 66.67% 68.18% 48.89% 53.85% 45.45% 56.49%
Slight – 22.22% 27.27% 24.44% 19.23% 9.09% 19.85%
Moderate – 11.11% – 13.33% 11.54% 4.55% 8.40%
Severe – – – 2.22% 3.85% 9.09% 3.05%
Extreme – – 4.55% 11.11% 11.54% 31.82% 12.21%

PAIN / DISCOMFORT No problem 85.71% 44.44% 31.82% 20.00% 23.08% 36.36% 30.53%
Slight 14.29% 33.33% 45.45% 46.67% 34.62% 31.82% 38.93%
Moderate – 11.11% 13.64% 20.00% 19.23% 9.09% 15.27%
Severe – 11.11% 4.55% 4.44% 15.38% 13.64% 8.40%
Extreme – – 4.55% 8.89% 7.69% 9.09% 6.87%

ANXIETY/DEPRESSION No problem 71.43% 55.56% 45.45% 55.56% 50.00% 50.00% 52.67%
Slight 28.57% 22.22% 27.27% 35.56% 38.46% 18.18% 30.53%
Moderate – 22.22% 18.18% 4.44% 7.69% 27.27% 12.21%
Severe – – 4.55% 2.22% 3.85% 4.55% 3.05%
Extreme – – 4.55% 2.22% – – 1.53%

*Within each dimension, (No problem) is considered level 1 and (Extreme) is considered level 5.

Table 3
Effect of gender, smoking, exercise, hypertension and heart disease on EQ-VAS and EQ-5D scores of diabetic patients.

Parameter EQ-VAS scores EQ-5D

Median (maximum-minimum) p-value # Median (maximum-minimum) p-value #

Gender
Male
Female

70 (10–100)
72 (30–100) 0.369

0.648 (�0.374–1)
0.588 (�0.105–1) 0.024*

Smoking
Yes
No

70 (40–95)
75 (10–100) 0.342

0.705 (0.098–1)
0.604 (�0.374–1) 0.092

Exercise
Yes
No

75 (40–100)
70 (10–100) 0.072

0.663 (�0.374–1)
0.558 (�0.374–1) 0.0003*

Hypertension
Yes
No

70 (20–100)
75 (10–100) 0.359

0.572 (�0.105–1)
0.648 (�0.374–1) 0.001*

Heart disease
Yes
No

60 (10–90)
76 (20–100)

0.002*
0.513 (�0.374–1)
0.617 (�0.374–1) 0.004*

#statistical test; Mann Whitney test.
*p-value < 0.05, significant.
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Alqassim (Abdel-Gawad et al., 2002; Al-Shehri et al., 2008; Al
Hayek et al., 2014; Alshayban and Joseph, 2020). A review on the
gender differences in diabetic patients found that male patients
were less depressed and anxious and overall living more effectively
with the disease than females (Siddiqui et al., 2013). This is likely
true for our population as well.

The current study demonstrated a significant association
between the marital status and QOL of diabetic patients, where
divorced, single and widowed patients had lower QOL scores than
married. A systematic review on the effect of marital life on the
QOL of diabetic patients reported similar findings where a better
QOL was reported for married compared to nonmarried (single,
widow) diabetics (Kiadaliri et al., 2013). This is in agreement with
a study in Riyadh (Abdel-Gawad et al., 2002) However, another
1516
study in Riyadh reported that married diabetic patients had lower
QOL than unmarried (Al-Shehri, 2014). This was explained by the
higher responsibilities that were associated with marriage; which
could add a burden to managing the disease itself. While this has
not been examined in our study, the quality of marriage has been
shown to play a role as well. Indeed, the American Diabetes Asso-
ciation examined the effect of marital status and quality measures
on the glycemic control in insulin treated diabetics and found that
quality of marriage affected the health related quality of life and
adaptation to the disease itself (Trief et al., 2001). In addition, other
studies reported that uncontrolled diabetes as a disease affected
their everyday relationships and social experiences, with many
patients expressing negative impacts on their social well-being
(Vanstone et al., 2015).



Table 4
Effect of marital status, educational level and duration of diabetes on EQ-VAS and EQ-5D scores of diabetic patients.

EQ-VAS scores EQ-5D

Parameter Median (maximum-minimum) p-value # Median (maximum-minimum) p-value #

Marital status
Single
Married
Divorced
Widow

70 (30–100)
75 (10–100)
65 (50–95)
60 (40–100) 0.521

1 (0.554–1)
0.617 (�0.374–1)
0.584 (0.079–1)
0.547 (�0.371–0.78) 0.003***

Educational level
Illiterate
General education
High education

50 (40–90)
75 (10–100)
75 (30–100) 0.003*

0.450 (�0.105–1)
0.618 (�0.374–1)
0.648 (�0.374–1) 0.001****

Duration of diabetes
< 1 year
From 1 to 5 years
>5 years

80 (40–85)
80 (50–100)
70 (10–100)

0.001**
0.677 (�0.105–1)
0.723 (0.040–1)
0.595 (�0.347–1)

0.006*****

#: statistical test; Kruskal Wallis test.
*p-value < 0.05, significant. Pairwise comparisons revealed significant difference between illiterate and general education participants and illiterate and high education
participants.
**p-value < 0.05, significant. Pairwise comparisons revealed significant difference between participants with more than 5-year history of diabetes and those from 1 to 5-year
history of diabetes.
***p-value < 0.05, significant. Pairwise comparisons revealed significant difference between widow-married, widow-single, divorced-single, married-single.
****p-value < 0.05, significant. Pairwise comparisons revealed significant difference between illiterate -general education and illiterate-high education.
*****p-value < 0.05, significant. Pairwise comparisons revealed significant difference between participant with more than 5-year history of diabetes and those with history of
1–5 years.

Fig. 1. Effect of educational level on EQ-VAS scores of diabetic patients.

Fig. 2. Effect of duration of diabetes on EQ-VAS scores of diabetic patients.
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Regarding the level of education, the current study has shown
that low educational levels adversely affect patients’ QOL. Illiterate
patients have the worse QOL scores compared to those with higher
educational levels. This is in agreement with numerous studies
worldwide that demonstrate that increased patient education level
among diabetic patients improves overall health outcomes includ-
ing QOL (Alshayban and Joseph, 2020; Nielsen et al., 2016; Powers
et al., 2016; Rodríguez-Almagro et al., 2018). In fact, Diabetes Self-
management Education and Support (DSME/S) is a recognized act
by the American Diabetes Association, the American Association
of Diabetes Educators, and the Academy of Nutrition and Dietetics,
that facilitates knowledge and necessary education and skills nec-
essary for patient self-care (Powers et al., 2016).

Other factors that contribute to the poor QOL of diabetic
patients in our study include comorbidities such as heart disease.
It was reported from previous studies that cardiovascular disease
negatively impacts the QOL of diabetic patients (de Visser et al.,
2002; Wändell, 2005). Indeed, the presence of cardiovascular dis-
ease in diabetic patients goes way beyond negatively impacting
quality of life, to increased risk of morbidity and mortality
(Bauters et al., 2003; Savarese and Lund, 2017) Physical activity,
is known to be key for the prevention and management of type 2
diabetes (Colberg et al., 2010). Our study as well as many others
demonstrated that it also has a great impact on the QOL of diabetic
patients (Cardoso et al., 2016; Çolak et al., 2015; Corrêa et al.,
2017). It has been reported that exercising more than 3 h per week
for one year significantly improved the patients’ QOL (Jin et al.,
2018).

Longer duration of diabetes was also associated with poor QOL
for diabetic patients in our study. Not surprisingly, patients who
had diabetes for more than 5 years tend to have lower health
related QOL scores especially in the physical health domain
(Corrêa et al., 2017; Jin et al., 2018). It is likely that is a result of
increased disease severity, which is known to negatively impact
QOL of diabetic patients (Alshayban and Joseph, 2020; Scollan-
Koliopoulos et al., 2013).

Despite the importance of the study, it was nonetheless limited
by the small sample size of the participants. In, addition data col-
lection was done from a single site. A multicenter data collection
would represent comprehensive evaluation of the factors affecting
the Saudi diabetic patients. Also, the tool used in the study EQ-5D-
5L is not a specific tool for diabetic patients and hence, it can be
affected by the presence of other diseases and comorbidities not
only diabetes.

5. Conclusion

Several factors can affect the QOL of diabetic patients including
age, gender, marital status, physical activity, presence of comor-
bidities and duration of diabetes. More attention needs to be given
to the assessment of the QOL of diabetic patients and assessing the
effect of different treatment modalities on improvement of
patients’ QOL.
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