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Abstract

Introduction Several studies have shown that COVID-19 pandemic has a negative impact on type 2 diabetic mellitus (T2DM)
patients’ quality of life (QoL). However, very few studies were performed in Middle Eastern countries.

Aim The aim of the current study was to assess, the QoL and diabetes-specific QoL, treatment satisfaction and psychological
distress of Lebanese patients with T2DMs using: the Audit of Diabetes-Dependent Quality of Life (ADDQoL), Diabetes
Treatment Satisfaction Questionnaire status version (DTSQs) and Kessler 10 (K10) questionnaires and to compare results
to those obtained during the pre-COVID-19 period.

Results 461 patients with T2DM participated in the study; 52.6% men, 47.4% women; median age 59 years old. The respec-
tive median ADDQoL and DTSQs scores were — 2.2 (interval interquartile range (IQR) — 3.9, — 0.8) (range from — 9
maximum negative impact to + 3 maximum positive impact) and 30(IQR22-36) (range from 0 maximum dissatisfaction to
36 maximum satisfaction). K10 median score was 26(IQR18-35) (range from minimum score of 10 indicating no distress to
maximum score of 50 indicating severe distress). Rural dwelling, lack of exercise, current smoking, diabetic complications,
injectable diabetes treatment, and previous COVID-19 infection were all associated with significantly worse ADDQoL,
DTSQs, and K10 score indicating greater distress. A significant worsening of ADDQoL scores followed onset of the pan-
demic with no significant change in DTSQs scores.

Conclusion During the COVID-19 pandemic, T2DM Lebanese patients experienced more negative impact of diabetes on
QoL and mental health. Those infected with COVID-19 also reported worse QoL, treatment satisfaction and mental health.
This highlights the need for community and individual support.

Keywords Type 2 diabetes - Quality of life - Treatment satisfaction - Mental health - Lebanon

Introduction

In November 2019, the novel coronavirus disease 2019
(COVID-19) outbreak started in the Hubei Province in
China. Since then and within a very short lapse of time, the
virus has spread to multiple countries across the globe [1].
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On the 11th of March 2020, the World Health Organization
declared the spread of COVID-19 a global pandemic [1].
The manifestations of COVID-19 vary between mild symp-
toms such as a common cold to severe respiratory infections
and multiple organ failure [2]. The presence of chronic dis-
eases such as obesity, hypertension, and/or diabetes mellitus
are considered as high-risk factors for increased severity and
mortality from the infection [3]. It was estimated that 10%
of patients infected with COVID-19 have type 2 diabetes
mellitus (T2DM) and that there was a two-fold increase
in the rate of intensive care unit admission in individuals
with T2DM compared to those without diabetes [4]. The
pandemic has severely disrupted routine diabetes self-man-
agement because of changes in diet due to unavailability of
certain food products and difficulty in maintaining physi-
cal exercise due to the lockdown. Furthermore, people with
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T2DM were facing difficulties visiting doctors and refilling
prescriptions [5].

It is well known that T2DM causes a serious deterioration
in general Quality of Life (QoL) by affecting mental, physi-
cal, and social health QoL components [6—8]. Several stud-
ies have shown that COVID-19 pandemic has an additional
negative impact on the QoL and treatment satisfaction of
people with T2DM [9-13]. Moreover, depression, anxiety,
and panic attacks are more commonly seen in people with
T2DM during COVID-19 [10, 13-15].

Data related to the QoL in T2DM from Middle Eastern
countries during the COVID-19 pandemic are scarce [11,
13, 16]. Only three studies from Egypt [11], Iran [13], and
Saudi Arabia [16] were performed during the COVID-19
pandemic and showed an altered QoL in T2DM patients. In
Lebanon, a single study performed in 2017 [17] reported the
QoL and treatment satisfaction in Lebanese and Jordanian
adults with T2DM. The authors found using the Audit of
Diabetes-Dependent Quality of life (ADDQoL), the Dia-
betes Treatment Satisfaction Questionnaire status version
(DTSQs), and the Hypoglycemia Fear Survey-II (HFS-II)
questionnaire a greater negative impact on QoL, dissatis-
faction with treatment and fear of hypoglycemia in patients
with T2DM.

This study aims to evaluate, for the first time, the QoL
and the impact of diabetes on QoL, treatment satisfaction
and mental health status, in a sample of the Lebanese T2DM
population during the Covid-19 pandemic. In addition, the
study will compare our results to those of the 2017 report.

Materials and methods
Participants

Three questionnaires were distributed to T2DM patients
in the waiting rooms when consulting their physicians in
hospitals and private clinics across the Lebanese territory,
between January and June 2021. Sociodemographic data
were collected from each participant. Information included
age, gender, marital and educational status, dwelling loca-
tion, type of medical insurance coverage, and income. The
medical history was recorded from medical charts: presence
of hypertension or dyslipidemia, smoking habits, physical
activity, previous infection with COVID-19, and diabetes-
related information: duration of the disease, current diabetes
treatment (oral, injectable or both), last glycated hemoglobin
(HBAIc), and presence of diabetes-related complications:
nephropathy, retinopathy, and neuropathy. For each patient,
weight and height were also recorded from medical charts.
Body Mass Index (BMI) was calculated as the weight in
kilograms divided by the square of height in meters.

@ Springer

Questionnaires

Three questionnaires were used for the study: the
ADDQoL and the DTSQs linguistically validated in Ara-
bic for Lebanon, and the Kessler Psychological Distress
Scale (K10) in a validated Arabic version.

The ADDQoL questionnaire [18, 19] evaluates QoL and
the impact of diabetes on the QoL. It is composed of two
overview items, the first (overview item I) measures the
general QoL and the second (overview item II) measures
the overall impact of diabetes on the individuals’ QoL. The
overview items are followed by a series of 19 questions
about the impact of diabetes on leisure, work, journeys,
physical health, family life, friendships and social life,
personal relationship, sexuality, physical appearance, self-
confidence, motivation, reactions of other people, feelings
about the future, finances, living conditions, dependence
on other people, dietary freedom. This evaluation allows
patients to indicate which aspects of life apply to them,
the impact of diabetes on each applicable aspect of life
(including any positive as well as negative impact on a
scale from -3 maximum negative impact to + 1 positive
impact); and the perceived importance of each aspect of
life for their QoL (from 3 very important to 0 not at all
important). Impact scores are multiplied by importance
scores to give weighted impact scores for all applicable
items ranging from -9 to + 3. An Average Weighted Impact
(AWI) score can be obtained by summing the weighted
impact scores for all applicable items and dividing by the
number of applicable items for the individual.

The DTSQs [20, 21] is a globally accepted and used
tool [22], recommended by the World Health Organiza-
tion and the International Diabetes Federation [23], to
evaluate treatment satisfaction in T2DM patients. It was
designed to assess treatment satisfaction in specific areas,
treatment satisfaction from these areas combined and per-
ceived frequency of hyperglycemia and hypoglycemia. The
six questions which are combined to assess treatment sat-
isfaction ask about “satisfaction with current treatment”,
“flexibility”, “convenience”, “understanding of diabetes”,
“recommend treatment to others” and “willingness to con-
tinue”. Each item is rated on a 7-point scale from 6 (e.g.,
“very satisfied”) to 0 (e.g., “very dissatisfied”). Treatment
satisfaction is assessed as the sum of the scores of these
six questions (maximum score 36, minimum score 0), with
a higher score indicating greater treatment satisfaction.
Two additional items, scored as separate items, assess the
frequency of hyper- and hypoglycemia (Questions 2 and
3). The scale of answers ranges from 6 “most of the time”
to 0 “none of the time”.

Finally, the K10 scale [24] was used to provide a
measure of mental distress. It consists of a 10-item
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questionnaire evaluating anxiety and depressive symptoms
experienced during the last 4-week period. The score var-
ies from 10 to 50. Respective scores lower than 20, indi-
cates good mental health while 20 to 24 indicates a mild
disorder, 25 to 29 a moderate and more than 30 indicates
a severe mental disorder.

Statistical analyses

The distribution of the continuous variables was checked
using the Shapiro—Wilk (SW) test, with additional inspection
of quartile-quartile plots. Native variables with a skewed
distribution were expressed as median with its interval
interquartile range (IQR) (1st quartile (Q1)—3rd quartile
(Q3) while normally distributed variables were expressed
as mean + standard deviation (SD). For the analysis of the
ADDQoL, the AWI score was used. The correlation between
the 3 scores (AWI ADDQoL, DTSQs Total score and K10)
was estimated using the Spearman correlation coefficient.
The three scores were evaluated between the different cate-
gories of demographic and anthropometric factors, lifestyle,
and medical history, as well as according to the presence of
distinct diabetic complications, using the Mann—Whitney U
test and the Kruskall-Wallis test as appropriate. The 3 scores
were also correlated with age, educational level, income,
BMI, duration of diabetes and last HbAlc level, using
Spearman correlation coefficient. The comparison with the
2017 report [17] relied on the independent samples T test.

The statistical analysis was performed using IBM SPSS
(IBMCorp; SPSS Statistics for Windows v26.1, 2019,
Armonk, NY, USA).

Ethical considerations

The study was approved by the Ethics Committee of Saint-
Joseph University (Tfem 2022/11) and all the volunteers
signed a written informed consent form before completing
the questionnaire.

Results

Demographic, anthropometric, and clinical
characteristics of the participants

461 Lebanese patients with T2DM were included in the
study (52.6% men, 47.4% women). Table 1 summarizes
the patients’ characteristics. The median age was 59 (IQR
48-65) years, and the median BMI 28.1 (IQR 25.3-32.0) kg/
m?. Hypertension was found in 52.3% of the sample, 49.9%
had dyslipidemia and 41.0% were current smokers. Most
of the participants (65%) reported no physical activity. The
median diabetes duration was 10 (IQR 3.0-16.0) years and

Table 1 Patient characteristics: demographic, anthropometric and
clinical

Age, year (Q1-03)

Body mass index, kg/m? (Q1-03)

59 (48-65)

28.1 (25.3-32.0)

Gender
Men, n (%) 241 (52.6)
Women, n (%) 217 (47.4)
Education level
Primary school, n (%) 121 (26.6)
Secondary school, n (%) 139 (30.5)
University, n (%) 195 (42.9)
Income
None, n (%) 78 (17.1)
Insufficient, n (%) 143 (31.4)
Sufficient, n (%) 214 (47.0)
More than sufficient, n (%) 20 (4.4)
Type of medical coverage
None, n (%) 18 (4.4)
Private insurance, n (%) 110 (24.7)
Public, n (%) 319 (70.9)
Dwelling location
Beirut, n (%) 102 (22.4)
Mount Lebanon, n (%) 193 (42.3)
South, n (%) 23 (5.0)
North, 1 (%) 129 (28.3)
Bekaa, n (%) 9(2.0)
Marital status
Married, n (%) 269 (60.6)
Single, n (%) 105 (23.6)
Others, n (%) 70 (36.0)
Presence of hypertension, n (%) 239 (52.3)
Presence of dyslipidemia, n (%) 228 (49.9)
Current smoking, n (%) 188 (41.0)
Physical activity
None, n (%) 299 (65.1)
Less than 1/week, n (%) 25(5.4)
1/week, n (%) 60 (13.1)
More than 1/week, n (%) 43 (9.4)
Daily, n (%) 32 (7.0)
Previous COVID-19 infection, n (%) 172 (37.4)

Categorical variables are presented as frequency and its percentage.
Continuous variables whose distribution deviates from normality and
ordinal variables are presented as the median with its interquartile

range (Q1-03)

the last median tested HbAlc 7.0% (IQR 6.0-8.0). Most of
the patients were treated with oral anti-diabetes drugs (OAD)
exclusively (77.7%), 15.7% were using injectable therapy
alone, and 6.4% were using combined oral and injectable
therapy. The most common observed diabetic complication
was neuropathy (14.3%) followed by nephropathy (11.7%)
and retinopathy (6.3%).
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Quality of life, treatment satisfaction, and mental
health

Results of the ADDQoL, DTSQs, and K10 scores are shown
in Table 2. A higher ADDQoL and DTSQs scores and a
lower K10 score indicate better QoL, treatment satisfac-
tion and mental health. Out of 461 patients, 7 (1.5%) did
not complete the ADDQoL questionnaire, 19 (3.9%) did
not complete the DTSQs, and 5 (1.1%) did not complete
the K10 questionnaire. The range of AWI score given on
the ADDQoL questionnaire varied from -9 to+0.2 with a
median of —2.2 (IQR —3.9, —0.8). 53.3% of the patients
describe their general QoL (overview item I) as less than
good and 80.5% estimate that if they did not have diabetes,
their QoL would improve (overview item II).

For the DTSQs, the median score was 30 (IQR 22-36).
For both, the perceived frequency of hyper- and hypoglyce-
mia items, the median score was 3 (IQR 1-5).

The median score of the K10 questionnaire was 26 (IQR
18-35).

The ADDQoL score was positively correlated with the
DTSQs score (r=0.30, p<0.001) and inversely correlated
with the K10 score (r=-0.32, p <0.001). Furthermore, the

DTSQs score was inversely correlated with the K10 score
(r=—-0.46, p<0.001). Finally, the scores of perceived hyper-
and hypoglycemia were inversely correlated with ADDQoL
(respectively r=—-0.22, p<0.001 and r=-0.14. p=0.003)
and positively correlated with the K10 score (respectively
r=0.25, p<0.001 and r=0.21, p<0.001). No significant
correlation was found between the score of perceived hyper-
or hypoglycemia and the DTSQs treatment satisfaction
score.

Factors influencing patient’s QoL, treatment
satisfaction and mental health status

Table 3 shows the patients’ scores for the ADDQoL, DTSQs,
and K10 questionnaires according to sociodemographic and
clinical characteristics.

Effect of sociodemographic and anthropometric
parameters

No gender difference was observed for the ADDQoL and
DTSQs scores. However, the K10 score was significantly
higher in women compared to men (p=0.007). Age was

Table2 ADDQol, DTSQs, and

K10 patient's scores n (%) Median (Q1-03)

ADDQoL average weighted impact score total —-2.2(-3.9,-0.8)
Overview item I: in general, my present quality of life is 457 (100)  0(0-1)
Extremely bad, n (%) 8 (1.8)

Very bad, n (%) 19 (4.2)
Bad, n (%) 47 (10.3)
Neither good nor bad, n (%) 169 (37.0)
Good, n (%) 145 (31.7)
Very good, n (%) 47 (10.3)
Excellent, n (%) 22 (4.8)
Overview item II: if I did not have diabetes, my quality of life would be 451 (100) -1 (=2, -1)
Very much better, n (%) 56 (12.4)
Much better, n (%) 146 (32.4)
A little better, n (%) 161 (35.7)
The same, n (%) 80 (17.7)
Worse, n (%) 8 (1.8)

DTSQs total (for the 6 questions: questions 1,4, 5, 6, 7 and 8) 443 (100) 30 (22-36)
Perceived frequency of hyperglycemia (question 2) 434 (100) 3 (1-5)
Perceived frequency of hypoglycemia (question 3) 434 (100) 3 (1-5)

K10 score 456 (100) 26 (18-35)
<20: well mental health 125 (27.4)

20 to 24: mild mental disorder 87 (19.1)
25 to 29: moderate mental disorder 69 (15.1)
>30: severe mental disorder 175 (38.4)

Categorical variables are presented as frequency and its percentage

Continuous variables which distribution deviates from normality and ordinal variables are presented as
median with its interquartile range (Q1-03)
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Table3 ADDQoL, DTSQs, and K10 scores according to sociodemographic and clinical parameters

ADDQoL: average weighted

impact

DTSQs scale score(1, 4, 5,

6,7,8)

K10 total

Median (Q1-03)

p value

Median (Q1-Q3) p value

Median (Q1-0Q3) p value

Gender

Education

Income

Coverage

Dwelling location

Marital status

Hypertension

Dyslipidemia

Current smoking

Physical activity

Diabetes Treatment

Nephropathy

Retinopathy

Neuropathy

Previous COVID-19 infection

Men

Women

Primary
Secondary
University

None

Insufficient
Sufficient

More than sufficient
None

Private insurance
Public

Beirut

Mount Lebanon
South

North

Bekaa

Married

Single

Yes

No

Yes

No

Yes

No

None

< Once per week
Once per week

> Once per week
Daily

Oral

Injectable

Oral + injectable
Yes

No

—22(=4.0,-0.6)
—2.19 (= 3.9, — 1.0)
—19(=3.6,—1.1)
—2.6(=4.0,-1.0)
— 1.9 (= 4.0, - 0.5)
—2.1(-3.8,-0.9)
—2.6(=40,-1.1)
—1.8(-3.8,-0.6)
—29(=52,-12)
—34(=39,-1.7)
—1.8(=49,—1.0)
—23(=39,-17)
—2.6(=3.9, - 1.0)
—17(=3.1,-0.6)
—2.7(-42,-13)

—3.1(=57,-09)
—2.6(=4.1,-23)
—23(=3.9,-0.7)
—2.0 (= 4.0, - 0.8)
—24(=4.1,-08)
—1.9(=3.9, - 0.8)
—2.6 (=43, - 1.0)
~1.8(-3.8,-0.7)
27 (=45, 1.1)
~1.8(=3.5,-0.7)
—22(-38,—1.0)
~39(=53,— L.1)
—23(=3.9, - 0.6)
—1.0(=35,-02)
—2.0(-44,-0.5)
—1.9(-3.9,-0.8)
—28(=4.1,-15)
—3.0(-43,-14)
—4.0(~58,—24)
—1.9(=3.7,-08)
-39 (-62,-28)
—2.0(-38,-08)
—33(=57,-23)
—1.8(-3.8,-0.8)
—2.6(-49,-09)
—2.0(-3.6,-0.8)

0.46

0.29

0.16

0.21

<0.001

0.64

0.16

0.013

0.001

0.031

0.030

<0.001

<0.001

<0.001

0.027

30 (23-36)
29 (21-36)
30 (22-36)
29 (23-36)
30 (21-36)
26 (19-33)
28 (21-36)
32 (24-36)
29 (22-36)
31 (23-35)
31 (23-36)
29 (21-36)
31 (24-36)
33 (26-36)
32 (24-36)
24 (16-32)
31 (23-36)
28 (21-36)
33 (25-36)
26 (20-34)
32 (24-36)
27 (20-35)
32 (24-36)
26 (19-33)
33 (24-36)
28 (20-36)
27 (23-34)
33 (24-36)
34 (29-36)
33 (23-36)
31 (22-36)
26 (17-33)
26 (23-32)
20 (13-24)
31 (24-36)
16 (6-25)
30 (23-36)
23 (12-30)
30 (23-36)
27 (18-35)
31 (24-36)

0.26

0.74

0.001

0.36

<0.001

<0.016

<0.001

<0.001

<0.001

0.091

0.001

<0.001

<0.001

<0.001

0.001

25 (17-33)
27 (20-36)
28 (22-36)
27 (17-37)
24 (16-31)
30 (22-40)
29 (22-40)
24 (16-31)
17 (12-27)
34 (23-36)
27 (20-35)
25 (18-35)
26 (22-34)
21 (15-28)
33 (20-41)
30 (24-40)
35 (27-40)
24 (17-34)
27 (20-33)
25 (17-34)
26 (20-33)
26 (20-37)
25 (18-33)
30 (20-36)
24 (17-31)
28 (20-36)
25 (22-36)
25 (17-32)
18 (12-26)
20 (10-25)
25 (18-34)
30 (23-37)
28 (19-38)
40 (30-43)
24 (17-33)
36 (30-44)
25 (18-34)
36 (27-43)
24 (17-33)
28 (21-37)
24 (17-32)

0.007

<0.001

<0.001

0.38

<0.001

0.34

0.77

0.034

<0.001

0.006

0.011

<0.001

<0.001

<0.001

0.001

only significantly correlated with the ADDQoL score indi-
cating better QoL with age (r=0.12, p=0.012). BMI was

not significantly correlated with the three questionnaire

scores. Living outside the city of Beirut was associated
with lower scores in ADDQoL and DTSQs, and with
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higher score in K10 questionnaire (p < 0.001 for the three
scores).

Effect of lifestyle, health insurance coverage, and diabetes
characteristics

No significant differences in DTSQs scores were observed
in patients with no physical activity compared to those
who exercise regularly. However, lower ADDQoL and K10
scores were noted in patients with low physical activity
(respectively p=0.003 and =0.003). Current smoking was
associated with significant lower scores in ADDQoL and
DTSQs, and higher score in the K10 questionnaire (respec-
tively p=0.001, p<0.001 and p <0.001) indicating more
negative impact of diabetes on QoL and treatment satisfac-
tion and worse mental health in smokers. No significant dif-
ferences in ADDQoL, DTSQ and K10 scores were observed
according to medical insurance coverage. The level of last
measured HbA1c was positively correlated with the K10
score (r=0.21, p<0.001) and inversely correlated with
ADDQoL (r=-0.26, p<0.001), and DTSQs (r=-0.43,
p <0.001) scores, indicating that lower HbAlc is associ-
ated with better mental health, reduced impact of diabetes on
QoL and better treatment satisfaction. Diabetes duration was
not significantly correlated with the three questionnaires’
scores. Treatment with OAD exclusively, the absence of dys-
lipidemia, and diabetes complications (nephropathy, retinop-
athy, and neuropathy) were all significantly associated with
higher scores in ADDQoL and DTSQs, and lower score in
K10 questionnaires. Finally, previous COVID-19 infection
was associated with lower ADDQoL and DTSQs scores, and
higher K10 score (respective p values 0.027, 0.001, 0.001).

ADDQolL and DTSQs scores during COVID-19
versus pre-COVID-19

The comparison between the results of the current study and
those of Atallah et al. [17] are shown in Table 4. A signifi-
cant difference was seen in ADDQoL AWI score, overview

I, and IT items (p=0.001, p <0.001, and p <0.001 respec-
tively). 53% of our population (versus 25% in the Atallah
et al. study) described their general QoL as below good in
the ADDQoL overview I item (p <0.001). For the overview
IT item, 80% of our population (vs 90% in Atallah et al.
study) thought that if they did not have diabetes, their QoL
would improve to a different extent (p <0.001). No differ-
ence was noted between the two DTSQs scores (p=0.61). In
addition, only 35% of our patients practice regular physical
activity versus 44% in the Atallah et al. study (p=0.002). An
increase in smoking habits was also noted in our population
during the lockdown since 27.7% of the Atallah et al. were
current smokers versus 41% in our population (p <0.001).

Discussion

Our results have shown that the QoL, treatment satisfaction
and mental health of Lebanese T2DM patients are negatively
affected during the COVID-19 pandemic.

First, we analyzed the QoL of Lebanese T2DM patients.
We found that the ADDQoL. AWI score was -2.2 (possi-
ble range —9 to+ 3) showing a negative impact of diabetes
on QoL in the current sample of T2DM patients. Likewise,
several studies have shown, using different QoL and health
status scales, that COVID-19 has had a negative impact on
QoL in Australian [25], Croatian [9], and Danish [15] T2DM
patients. In the Australian study, QoL was mainly affected
for leisure activities, feelings about the future, and emotional
well-being [25]. In the Arab world, an Egyptian study per-
formed on a sample of 200 T2DM patients [11], showed that
respectively 64% and 62% of patients with T2DM reported
poor physical and mental health components on the SF-36
measure of health status. In the current study, gender was
not associated with the ADDQoL AWI score while age was
significantly correlated with a better score. The relation
between gender and QoL is conflicting. Two previous stud-
ies performed in Egypt [11] and Iran [12], found that women
had poorer physical QoL compared to men while in a third

Table4 ADDQoL and DTSQs

. Current study Atallah et al. study ~ p value
scores during COVID- 19 versus [17]
pre-COVID-19 pandemic
ADDQoL score

AWI —-27+£23 -3.1+19 0.001
Overview [ item +04+1.2 +1.1+1.1 <0.001
Overview Il item -14+10 -1.7+£09 <0.001
DTSQs score 27.4+8.8 27.6+6.9 =0.61
Perceived frequency of hypoglycemia 27+1.1 20+1.8 <0.001
Perceived frequency of hyperglycemia 3.0+2.0 2.8+1.8 0.084

Data are expressed as mean +SD

AWI average weighted impact
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study [9] male gender was a significant predictor of worse
QoL. Likewise, it has been shown that younger Australian
T2DM patients reported lower QoL compared to older ones
[25]. Conversely, in Denmark [15] and Iran [12], the oldest
age group, compared to the youngest one, had a significant
decrease in QoL. Cultural differences may explain these dif-
ferences between countries; it is possible that in our popula-
tion older T2DM patients are more prone to manage their
QoL. We found that dwelling location outside the city of
Beirut has a negative impact on QoL, similarly to what was
observed in a Croatian study where living in rural regions
was a significant predictor of poorer QoL [9]. This could be
explained by the fact that living in urban areas allow a better
access to good health management. Also, we found that the
absence of physical activity during the COVID-19 pandemic
was associated with a worse ADDQoL score. This was also
found in 2 other studies from Bangladesh [26] and Nether-
land [27] where participants who became less active during
the pandemic experienced more stress and psychological
distress. Moreover, patients having at least one comorbid-
ity (dyslipidemia, diabetic nephropathy, retinopathy, and/or
neuropathy) and current smokers had lower ADDQoL score.
Similarly, in several reports [9, 11, 26, 28], the presence of
diabetic complications and current smoking were associ-
ated with lower score in physical domain part. Finally, the
current study showed that a shorter duration of diabetes, a
better diabetes control (measured by the last HbA1C) and
the use of OAD are associated with better QoL scores. This
finding can be explained by the fact that OAD are usually
used at an earlier stage of the disease at a time when diabetic
complications are less frequent.

Then, we assessed treatment satisfaction using the
DTSQs. Our results showed that our participants experi-
enced an overall good treatment satisfaction with a median
score of 30 over 36, and our median score of perceived hypo-
glycemia and hyperglycemia was 3 for a range between 1
and 6. This highlights the fact that our population has an
adequate degree of satisfaction, regardless their treatment
strategy. The discrepancy between the QoL and treatment
satisfaction could be explained by the availability of a good
Lebanese healthcare network, which was surprisingly main-
tained despite the prevailing circumstances in a country
facing one of the hardest socio-economic crises. Treatment
satisfaction has only been studied in the Saudi RIMODIS
study [29] during the COVID-19 pandemic. Similarly to our
results, a relatively good degree of treatment satisfaction was
found also among Saudi T2DM patients with a median score
of 28 versus 30 in the current study).

We also evaluated mental health issues in our popula-
tion. The K10 score obtained was of 26 over 36 confirm-
ing a notable impact of the COVID-19 pandemic on men-
tal health. In a study from Saudi Arabia [16], the average
psychological assessment score K10 of T2DM patients

during the COVID-19 pandemic was 9.8. This huge dif-
ference with our results can be explained by the additional
impact of the severe Lebanese economic and social crisis
[30] that has severely burdens the Lebanese mental health.
In the United Kingdom (UK) [28] and Denmark [10], the
reduction in enjoyment of normal daily activities during
the COVID-19 pandemic has also led to an increase in psy-
chological distress. We also found that the K10 score was
significantly higher in women compared to men. Similarly,
other studies [11, 15, 28] showed an increase in psychologi-
cal distress in women comparing to men. At the opposite, in
the Croatian study [9] men were more affected in the psy-
chological and the spiritual domain. In addition, we found
that the absence of income was associated with the worst
K10 score (score =30) indicating severe mental disorder in
these patients. Worldwide job loss and/or a wage’s reduction
were common since the beginning of the economic down-
turn leading to food insecurity, homelessness, psychologi-
cal distress, and anxiety [31]. We also demonstrated that
patients living outside an urban area, as in the Bekaa valley,
North, and South Lebanon had higher K10 scores suggesting
that living outside the city may increase the mental distress
probably due to the absence of leisure activities adapted to
the pandemic in these regions. Moreover, the current study
proved that lifestyle factors such as exercise and smoking
have an impact on mental health. T2DM patients not practic-
ing regular physical activity were more prone to mental dis-
orders in comparison to those with regular physical exercise.
This finding was also seen in studies from Iran and India
[13, 32] where the decrease in healthy lifestyle behaviors,
mainly exercise, during the COVID-19 pandemic has led
to an increase in psychological distress. This confirms the
importance of regular physical exercise to reduce emotional
and psychological stress [33]. Current smokers have also
higher K10 score confirming the fact that mental disorders
are more associated with addiction behaviors such as smok-
ing [34]. Finally, patients with diabetic complications, on
OAD treatment, with a worse diabetes control or with a
longer duration of the disease had higher K10 scores. Three
studies [10, 11, 15] have shown that patients with diabetic
complications were more likely to have mental distress and
feelings of social isolation during the COVID-19 pandemic.
In addition, Madsen et al. [15] and Ghosh et al. [35] found
that since the beginning of the pandemic, patients with high
HbA 1c showed an increased in social loneliness, psycholog-
ical and mental distress scores compared to those with low
HbA1c. This can be explained by the fact that uncontrolled
diabetes increases the risk of diabetes-related complications,
and therefore impact negatively mental health. Similarly to
our results, in Singapore [36], patients on both OAD and
insulin had more mental disorders in comparison to other
treatment modalities (OAD only, insulin only).
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Finally, we conducted a comparison of the current
results with those of Atallah et al. study [17] performed
in 2017 on a sample of 694 Lebanese and Jordanian’s
T2DM patients. In that study, the authors analyzed the
QoL and treatment satisfaction using the same Arabic ver-
sion of the questionnaires. The unprecedented political,
economic, sanitary and social collapse [30] that Lebanon
had to face these last 2 years, added to the tragic mas-
sive explosion of August 4th 2020 in the Beirut port has
certainly caused extensive physical and mental damage
to the overall Lebanese population [37]. This has prob-
ably worsened the COVID-19 pandemic’s impact on the
QoL of the Lebanese population, and explain the lower
score obtained in the ADDQoL overview I general QoL
in our study compared to the Atallah et al. one. However,
there was no significant difference in treatment satisfaction
between our results and those of Atallah et al. [17] using
the DTSQs questionnaire. This result highlights the per-
sistence of high medical qualified standards in our country
despite the severe crisis the country is currently passing
through. It is also important to mention, that mean score of
perceived hypoglycemia was superior in the current study
in comparison to those of Atallah et al. [17]. This could
be explained by the impact of COVID-19 on patient’s food
consumption or diet changes [5]. On the contrary, in the
Saudi Arabia study [16], the incidence of hypoglycemia
or hyperglycemia did not differ significantly between the
pre- and post-lockdown phase for COVID-19 pandemic.
In addition, the observed decrease in physical activity and
the increase in smoking habits in the current study, can be
explained by the national lockdown imposed by the gov-
ernment leading to the closure of gyms, wellbeing places,
and increase level of stress among our study population.

Limitations

In terms of limitations, the present study had an impor-
tant one that is common with most of the survey stud-
ies. Collected data, as already mentioned, was based on
self-reported questionnaires. Therefore, there is no way
to confirm how accurate the collected information is.
Moreover, a control group was not included in this study
for the K10 questionnaire. Considering that ADDQoL and
DTSQ are only used for diabetic populations, Atallah et al.
was chosen as a control group. This might explain some
differences obtained between the two studies. However,
due to similar ethnicity between the two populations, a
comparison can be made. In addition, the study did not
capture the economic burden associated with the disease’s
comorbidities. Finally, it is difficult to compare our results
to those of the literature considering the use of a multitude
of QoL questionnaires.

@ Springer

Conclusion

In conclusion, this study showed, for the first time in Lebanon,
an altered QoL of the Lebanese patients with T2DM during
the COVID-19 pandemic. T2DM has a negative impact on
multiple dimensions of QoL, treatment satisfaction and mental
health. Younger women patients living outside the city of Bei-
rut, with poor diabetic control or with diabetic complications
were more prone to an altered QoL. Moreover, those infected
with COVID-19 also reported worse QoL, treatment satisfac-
tion and mental health. These findings highlight the need to
improve QoL of T2DM patients during the severe sanitary and
societal crisis that Lebanon is facing. Developing strategies to
provide adequate physical and mental support to this subgroup
of our population is mandatory.

Access to questionnaires

For access to the ADDQoL and DTSQ, please visit https://
www.healthpsychologyresearch.com
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