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Abstract

Background: Quality of life (QOL) is a good indicator of lifespan, especially for individuals who are suffering from a
particular illness. QOL among patients with diabetes mellitus (DM) could be used for further implementations in addi-
tion to improving patient care and disease management, especially during the coronavirus disease 2019 (COVID-19)
pandemic. This study aimed to assess QOL and identify factors associated with a good QOL among DM patients in
northern Thailand.

Methods: A cross-sectional study was conducted to gather information from DM patients attending six randomly
selected hospitals in the Chiang Rai province, northern Thailand. A validated questionnaire and the 26-item quality of
life brief version (WHOQOL-BREF) were used to collect socioeconomic factors and assess QOL, respectively. Chi-square
tests and logistic regression were used to detect the associations between variables at a significance level of a=0.05.

Results: A total of 967 participants were enrolled in the study: 58.8% were female, 52.3% were aged > 60 years, 79.7%
graduated primary school and had no additional education, 68.7% had an annual income < 50,000 baht, and 29.3%
were unemployed. The majority of patients had a poor-to-moderate overall QOL (49.4%); 90.1% reported a moder-
ate QOL in the physical domain, 54.7% reported a moderate QOL in the mental domain, 63.4% reported a good QOL
in the social relationship domain, and 50.6% reported a good QOL in the environmental domain. In multivariate
analysis, seven variables were found to be associated with good QOL among the participants. Those aged < 59 years
had 1.90 times (95% Cl 1.32-2.73) greater odds of having good QOL than those aged > 60. Those who had annual
income > 100,001 baht had 2.16 times (95% Cl 1.17-3.96) greater odds of having good QOL than those who had
annual income < 50,000 baht. Those who lived alone and with spouses had 3.38 times (95% Cl 1.42-8.02) and 2.20
times (95% Cl 1.20-4.02) greater odds of having good QOL, respectively, than those who lived with relatives. Those
who exercised regularly had 4.72 times (95% Cl 2.71-8.19) greater odds of having good QOL than those who never
exercised. Those who had a high level of knowledge regarding prevention and care had 3.26 times (95% Cl 1.22-5.55)
greater odds of having good QOL than those who had low knowledge. Those who did not have diabetic nephropathy
had 7.41 times (95% Cl 4.99-11.01) greater odds of having good QOL than those who were diagnosed with diabetic
nephropathy, and those whose medical fees were supported by the government under the universal scheme had
4.31 times (95% Cl 1.15-16.7) greater odds of having good QOL than those who had to support themselves.
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Conclusions: Almost a half of DM patients in northern Thailand reported having a low-to-moderate QOL, which can
be improved by focusing on socioeconomic factors, family support as well as improving knowledge regarding DM

prevention and care, including the support of medical fees.
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Introduction

Quality of life (QOL) is an important aspect of human life
and is related to the culture and values systems in which
individuals live as well as their goals and expectations [1].
Generally, individuals who have an illness tend to have a
poorer QOL than those who are free of disease or illness.
It is difficult to improve an individual’s physical health
without considering QOL, especially for those who are
diagnosed with chronic noncommunicable diseases
(NCDs). Diabetes mellitus (DM) is one of the most sig-
nificant NCDs globally and is one of the major contribu-
tors to poorer QOL [2]. Many factors have been clearly
identified as contributors to poorer QOL among DM
patients, such as age [3], economic status [4], education
[5], quality of medical care [6] and the complication stage
of the disease [7]. Having a poorer QOL leads to several
impacts on both mental and physical health among indi-
viduals with DM [8] and their family members [9].

QOL is always related to a population’s lifestyle and
culture, and people living in northern Thailand have their
own culture, especially with respect to dietary behav-
iors and socioeconomic status [10]. In regards to dietary
behaviors, people in northern Thailand tend to favor eat-
ing sticky rice and oily noodles [11, 12]. Moreover, for
years, northern Thailand has had the largest proportion
of people aged 60 years and over [13]. The majority of
people work in agricultural sectors and have poor oppor-
tunities to access schools. People residing in this area
are vulnerable to many health problems, including DM.
Since the first detected case of coronavirus disease-2019
(COVID-19) in Thailand in March 2020 [14], all medical
and public health services provided by public hospitals
have been modified with the goal of COVID-19 preven-
tion and control, including the frequency of attending
the clinic to measure blood glucose and case manage-
ment of DM patients; the time between these visits has
been extended 3—-6 months each time [15]. The lower
frequency of monitoring blood glucose levels among DM
patients living in northern Thailand, with its unique cul-
ture, may impact the QOL of these patients.

Since the beginning of the COVID-19 pandemic, all
medical and public health services in Thailand have been
modified to promote disease prevention and control
measures, especially to reduce contact with suspected
cases in hospitals and to maintain social distancing
[15]. By implementing these measures, many hospitals

have modified their schedule for DM case management,
including blood glucose monitoring, which might impact
the effectiveness of disease management and contrib-
ute to a poorer QOL. The World Health Organization
Quality of Life Instrument, Short Form (WHOQOL-
BREF) [1] was used to assess QOL among DM patients
living in northern Thailand. The aims of the study were
to determine the QOL among DM patients attending
public hospitals in the northernmost section of Thailand
after modifications were made to the schedule of blood
glucose monitoring and case management during the
COVID-19 pandemic and to identify the factors associ-
ated with a good QOL in these individuals. The findings
could be used to improve the QOL of DM patients who
are suffering from their physical pathogenesis.

Methods

A cross-sectional study design was used to collect infor-
mation from the participants. Participants included
patients with DM attending 6 hospitals: Mae Chan Hos-
pital, Mae Lao Hospital, Phan Hospital, Wiang Chiang
Rung Hospital, Mae Lao Health Promoting Hospital,
and Wiang Chai Health Promoting Hospital, which were
selected by a simple random method from 18 local public
hospitals in Chiang Rai Province, Thailand.

All patients with DM diagnosed at least two years prior
to the study, aged > 18 years and attending at one of six
hospitals between February and May 2021 met the inclu-
sion criteria and were invited to participate in the study.
Those who were in the stage of severe illness, first diag-
nosis, unable to provide key information regarding the
questionnaire, and pregnant women were excluded from
the study.

The sample size was calculated based on the
standard formula for a cross-sectional design [16]:
n=[Z?,P(1—P)]/e?, where Z*,=196, P=0.39 [6],
Q=0.61, e=0.03, and adding for 10.0% for any errors
during the study; therefore, 953 participants were
required for the analysis.

Validated questionnaires and 5-mL blood specimens
were used as research instruments. The questionnaire
was developed by the researcher, and questions were
assessed for validity and reliability before use. To assess
validity, the item-objective congruence (IOC) method
was used. The IOC method allowed three experts in
the field (two psychologists and one public health



Tamornpark et al. Health and Quality of Life Outcomes (2022) 20:81

professional) to assess the QOL the questions and deter-
mine the relevance of the questions to the study objec-
tive. Each expert gave a score to each item, “—1” meant
that the question was not related to the context of the
study, “0” meant the question was related to the context
of the study but required improvement before use, and
“+1” meant that the question was well relevant to the
context of the study. Afterward, the scores from experts
were polled and averaged prior to interpretation. Ques-
tions that scored less than 0.5 were excluded from the
questionnaire. The questions that scored between 0.51
and 0.70 were modified before inclusion in the ques-
tionnaire. Questions that scored greater than 0.7 were
included in the questionnaire.

The questionnaire was then determined to be reliable
among 25 participants who had similar characteristics to
the study participants in Mae Chan district, Chiang Rai
Province, Thailand. In this stage, feasibility, understand-
ability, and sequence of the questions were assessed. The
Cronbach alpha was found at 0.74 (Additional file 1).

Finally, seven parts of the questionnaire were used
to collect data in the study. In part one, 7 open-ended
questions assessed complete physical examinations
and laboratory data, such as weight, height, blood pres-
sure, HbAlc and lipid profiles. A glycated hemoglobin
(HbAlc) level > 7 was defined as uncontrolled blood glu-
cose [17]. In part two, 20 questions were used to collect
general information from the participants, such as sex,
age, religion, education, and occupation. In part three, 8
questions were used to collect data on health behaviors
such as smoking behavior, alcohol use, and tea or coffee
consumption. In part four, the standard stress test (ST-
5) [18] was used to assess stress levels: low (<4 points),
moderate (5-7 points), and high (>8 points). The ST-5
was developed by the Department of Mental Health,
Ministry of Public Health Thailand. In part five, 10 ques-
tions were used to assess the level of knowledge of DM
prevention and care: those who scored<6 were classi-
fied as having poor knowledge, individuals with scores
between 6 and 7 were classified as having moderate
knowledge, and individuals with scores>8 were clas-
sified as having a high level of knowledge. In part six,
10 questions were used to assess attitudes toward DM
prevention and care: those who scored<6 were classi-
fied as having negative attitudes, individual with scores
between 6 and 7 were classified as having neutral atti-
tudes, and individuals with scores > 8 were classified as
having positive attitudes. In the last part, the 26-item
World Health Organization Quality of Life Instrument,
Short Form (WHOQOL-BREF) [19] was used to assess
the QOL among the participants in four domains: physi-
cal health, mental health, social relationships, and envi-
ronment health. Question no. 2—-4, 10-12, and 24 were
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used to detect physical health. Question no. 5-9, and 23
were used to detect mental health. Question no. 13, 14
and 25 were used to detect social relationships. Ques-
tion no. 15-22 were used to detect the environmental
health. Question no.1 and 26 were used to detect the
overall quality of life. Each question was provided with
five scales: 1, 2, 3, 4, 5 where 1 represents “disagree’, and
5 represents completely agree. The scores on the physi-
cal health were divided into 3 levels: poor (7-16 points),
moderate (17-26 points), and good (27-35 points). The
scores of the mental health were divided into 3 levels:
poor (6—14 points), moderate (15-22 points), and good
(23-30 points). The scores for the social relationships
were divided into 3 levels: poor (3—7 points), moderate
(8-11 points), and good (12-15 points). The scores of
the environmental health were divided into 3 levels: poor
(8—18 points), moderate (19-29 points), and good (30-40
points. The overall quality of life was divided into 3 lev-
els: poor (26-60 points), moderate (61-95 points), and
high (96-130 points). The WHOQOL-BREF in Thai form
which was used in the study was completely developed by
the WHO and freely available [20].

Data gathering procedures

After obtaining the approval of the institutional review
board (IRB) for conducting research in human subjects,
selected hospital directors and the chief clinics were con-
tacted and explained the study objectives and other rel-
evant information. Once there was agreement to collect
data, all DM patients who were attending and met the
inclusion criteria were invited to participate in the study.
All participants were asked to provide informed consent
before interviews and blood specimen collection. For
those who could not read the documents, the researcher
read and explained all information to the participants
and asked them to confirm their understanding of the
whole context before requesting that the participants
sign the informed consent form. The questionnaire was
completed by researchers during interview. Each inter-
view lasted for 20 min. Afterwards, 5 mL blood speci-
mens were drawn and transferred to the Mae Fah Laung
Medical Laboratory Center for laboratory work.

Statistical analysis

Data were coded and cleaned before transferring into
SPSS version 24, 2016 (SPSS, Chicago, IL) for analysis.
All independent variables were categorized properly
and checked for the completion before further analysis.
Dependent variable was classified according to the lev-
els of QOL. Descriptive statistics were used to describe
the general characteristics of the participants. Continu-
ous data with normal distributions are presented as the
mean and SD. For continuous data with distribution in
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skewness form, the median and IQR are presented. Per-
centages were used to present all categorical data. Chi-
square tests and logistic regression were used to detect
the associations between variables at the significance
level of a=0.05. In the univariate and multivariate logis-
tic regression models, two categories of QOL were clas-
sified as the dependent variable: poor-to-moderate, and
good QOL. The mode of “ENTER” was used to select the
variable into the model. The pseudo R? and the Hosmer—
Lemeshow chi-square were determined for fitting the
final model.

Results

A total of 967 participants were recruited into the
study: 58.8% were female, 52.3% were aged >60 years
(mean=58.7, and SD=11.3), and 78.5% were mar-
ried. A large proportion graduated primary school and
had no further education (79.7%), 68.7% had an annual
income <50,000 baht, and 29.3% were unemployed
(Table 1).

Regarding health behaviors, 16.2% of participants
smoked, 15.9% used alcohol, and 25.6% reported mod-
erate-to-high stress. One-fourth of participants (26.7%)
had been diagnosed with DM for greater than 10 years,
54.8% had uncontrolled blood glucose levels, 13.5% had
experienced side effects from taking a medication, 38.8%
had diabetic nephropathy, 40.8% had hypertension (HT)
comorbidity, and only 2.1% used self-payment for DM
care and treatment. A large proportion of participants
had low-to-moderate knowledge (47.8%) and attitudes
(86.0%) toward DM prevention and care (Table 1).

Regarding the WHOQOL-BREF scores, almost half
of the participants (49.4%) had poor-to-moderate lev-
els of overall QOL. The majority of the participants had
moderate levels of QOL in the physical domain (90.1%)
and mental domain (54.7%). In the social relationships
and environmental domains, 63.4% and 50.6% of par-
ticipants were indicated good levels of QOL, respec-
tively. The mental (p-value=0.005) and overall domains
(p-value=0.005) of QOL were found to be significantly
different between the uncontrolled blood glucose and
controlled blood glucose groups (Table 2).

When comparing the QOL of uncontrolled and con-
trolled blood glucose groups by sex, the mental health
domain in males and the social relationships domain in
females were found to be significantly different (Table 3).

Considering the QOL of uncontrolled and controlled
blood glucose groups by age category, the physical
and mental health domains were found to be signifi-
cantly different among individuals aged <59. However,
there were no significant differences between domains
among individuals aged > 60 (Table 4).
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Table 1 General characteristics among the participants (n=967)

Characteristics n %
Sex

Male 398 412
Female 569 588
Age (years)

<59 461 47.7
>60 506 523

Mean=58.7,SD=11.3
Marital status

Single 70 7.2
Married 759 785
Ever married 138 143
Religion

Buddhism 965 995
Christian 5 0.5
Education

No education 122126
Primary school 649  67.1
> High school 196 203
Occupation

Unemployed 283 293
Farmer 352 364
Employer 332 343
Annual income (baht)

<50,000 664  68.7
50,001-100,000 189 195
> 100,001 14 118
Family members (people)

<4 828 856
>5 139 144
Living with

Alone 61 6.3
Spouse 589 609
Child 216 223
Relatives 101 105
Smoking

No 810 838
Yes 157 162
Alcohol consumption

No 813  84.1
Yes 154 159
Exercise

No 499 516
Sometimes 265 274
Regularly 203 210
Stress (ST-5)

Low 719 744
Moderate 159 164
High 89 9.2

Length of having diabetes (year)
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Table 1 (continued)

Characteristics n %
<10 709 733
11-20 172 178
>20 86 8.9
Controlled blood glucose

No 530 548
Yes 437 452
Experience of having side effect of taking diabetes medicines

No 836 865
Yes 131 135
Experience of having wound on foots

No 907 938
Yes 60 6.2
Diabetic nephropathy

Yes 375 388
Do not know 486 593
No 106 110
Having hypertension

Yes 395 408
Do not know 517 535
No 55 57
Medical expenses

Under the national universal scheme 947 979
Self-payment 20 2.1
Knowledge regarding DM prevention and care

Low 78 8.1
Moderate 384 397
High 505 522
Attitudes regarding DM prevention and care

Poor 270 279
Moderate 562 581
Positive 135 140

Univariate logistic regression was used to iden-
tify factors associated with WHOQOL-BREF scores
among the DM patients. All variables were found to
be associated with QOL: age, sex, education, occupa-
tion, annual income, number of family members the
individual is living with, smoking, alcohol use, exer-
cise, stress, knowledge regarding DM prevention and
control, attitudes toward DM prevention and control,
time since DM diagnosis, presence of side effects from
taking DM medicine, presence of wounds on feet, dia-
betic nephropathy, having HT, and coverage of medical
expenses (Table 5).

In multivariate analysis, seven variables were found
to be associated with good WHOQOL-BREF scores
among the participants: age, annual income, living situ-
ation, exercise, knowledge regarding DM prevention and
control, diabetic nephropathy, and coverage of medical
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expenses. Those aged <59 years had 1.90 times (95% CI
1.32-2.73) greater odds of having good QOL than those
aged > 60. Those who had annual income > 100,001 baht
had 2.16 times (95% CI 1.17-3.96) greater odds of having
good QOL than those who had annual income <50,000
baht. Those who lived alone and with spouses had 3.38
times (95% CI 1.42-8.02) and 2.20 times (95% CI 1.20—
4.02) greater odds of having good QOL, respectively, than
those who lived with relatives. Those who exercised regu-
larly had 4.72 times (95% CI 2.71-8.19) greater odds of
having good QOL than those who never exercised. Those
who had a high level of knowledge regarding prevention
and care had 3.26 times (95% CI 1.22-5.55) greater odds
of having good QOL than those who had low knowl-
edge. Those who did not have diabetic nephropathy had
7.41 times (95% CI 4.99-11.01) greater odds of having
good QOL than those who were diagnosed with diabetic
nephropathy, and those whose medical fees were sup-
ported by the government under the universal scheme
had 4.31 times (95% CI 1.15-16.7) greater odds of hav-
ing QOL than those who had to support themselves
(Table 5).

Discussion

Diabetes patients attending hospitals in northern Thai-
land had low-to-moderate levels of QOL in the physi-
cal and mental domains, while they had good levels of
WHOQOL-BREF score in the social relationship and
environmental domains. The mental and overall domains
were different between those who were able to control
and those who could not control their blood glucose.
Several socioeconomic factors, lifestyle factors, and
knowledge regarding DM prevention and care, includ-
ing financial support for the burden of medical fees, were
found to be associated with having a high WHOQOL-
BREEF score.

A study in Brazil reported that QOL among DM
patients was good in the social relationship and phyco-
logical domains [21]. Godman et al. [22] reported that
the physical and mental domains of QOL were signifi-
cantly poorer among DM patients in Botswana. A study
conducted in Indonesia reported that QOL among DM
patients was detected at a good level in three domains:
physical health, social relationships, and environmen-
tal health [23]. Another study conducted among Asian
patients with type 2 DM reported that the QOL among
DM patients was poor, especially those who could not
control their blood glucose [24]. On the other hand, a
study among DM patients living in Central Thailand in
2019 showed that more than half of DM patients had
good QOL [6]. Khunkaew et al. [25] reported that the
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Table 2 WHOQOL-BREF among the participants by uncontrolled and controlled blood glucoses

Domain Total Uncontrolled n (%) Controlled n (%) )(2 p-value
n (%)

Physical health 234 0.309

Poor 81 (8.4) 38(7.1) 43(9.8)

Moderate 871(90.1) 483(91.2) 388 (88.8)

Good 15 (1.6) 9(1.7) 6(14)

Mental health 1045 0.005*

Poor 34 (3.5) 18 (3.4) 16 (3.6)

Moderate 529 (54.7) 266 (50.2) 263 (60.2)

Good 404 (41.8) 246 (46.4) 158 (36.2)

Social relationships 456 0.102

Poor 63 (6.5) 30(5.7) 33(7.5)

Moderate 336 (34.7) 173 (32.6) 163 (37.3)

Good 568 (58.7) 327 (61.7) 241 (55.2)

Environment health 4.09 0.129

Poor 19 (2.0) 10(1.9) 9(2.1)

Moderate 335(34.6) 169 (31.9) 166 (38.0)

Good 613 (63.4) 351 (66.2) 262 (59.9)

Overall 9.72 0.005*?

Poor 5(0.5) 4(0.8) 1(0.3)

Moderate 473 (48.9) 236 (44.5) 237 (54.2)

Good 489 (50.6) 290 (54.7) 199 (45.5)

*Significant level at a=0.05
2 Fisher’s exact test

Table 3 WHOQOL-BREF by sex

Sex Domain Group WHOQOL-BREF X p-value
Poor (%) Moderate (%) Good (%)
Male Physical health Uncontrolled 13 (6.5) 183 (92.0) 3(1.5) 1.62 0.445
Controlled 20(10.1) 176 (88.4) 3(1.5)
Mental health Uncontrolled 3(1.5) 96 (48.2) 100 (50.3) 6.38 0.041%°
Controlled 4(2.0) 120 (60.3) 75(37.7)
Social relationships Uncontrolled 5(2.5) 66 (33.2) 128 (64.3) 5.26 0.072
Controlled 15 (7.5) 63(31.7) 121 (60.8)
Environment health Uncontrolled 3(1.5) (28 6) 139 (69.9) 321 0.200
Controlled 42.0) 3(36.7) 122 (61.3)
Female Physical health Uncontrolled 25(7.6) 300 (90 6) 6(1.8) 1.03 0616
Controlled 23(9.6) 2(89.1) 3(1.3)
Mental health Uncontrolled 15 (4.5) 170 (51.4) 146 (44.1) 492 0.088
Controlled 12 (5.0) 143 (60.1) 83 (34.9)
Social relationships Uncontrolled 25(7.6) 107 (32.3) 199 (60.1) 5.89 0.050%
Controlled 18 (7.6) 100 (42.0) 120 (50.4)
Environment health Uncontrolled 7(2.1) 2(33.8) 212 (64.1) 1.66 0418
Controlled 52.1) 93 (39.1) 140 (58.8)

*Significant level at a=0.05
2 Fisher’s exact test
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Table 4 WHOQOL-BREF by age category
Age (years) Factor DM group WHOQOL-BREF X p-value
Poor (%) Moderate (%) Good (%)
<59 Physical health Uncontrolled 15(5.3) 266 (93.6) 3(1.1) 10.70 0.004*@
Controlled 24 (13.6) 149 (84.2) 4(22)
Mental health Uncontrolled 14 (4. 118 (41.6) 152 (53.5) 8.56 0.014*
Controlled 4 (2. 97 (54.8) 76 (42.9)
Social relationships Uncontrolled 20 (7. 81(28.5) 183 (64.4) 0.19 0.906
Controlled 14 (7. 52 (29.4) 1(62.7)
Environment health Uncontrolled 9(3. 78 (27.4) 197 (69.4) 1.14 0.595
Controlled 4 (2. 56 (31.6) 117 (66.1)
>60 Physical health Uncontrolled 23 (94 217 (88.2) 6 (2.4) 2.95 02172
Controlled 19(73 239 (91.9) 2(0.8)
Mental health Uncontrolled 4016 148 (60.2) 94 (38.2) 5.46 0.064
Controlled 12 (46 166 (63.8) 82 (31.6)
Social relationships Uncontrolled 10 (4.1 92 (37.4) 144 (58.5) 490 0.090
Controlled 19(7.3 111(42.7) 130 (50.0)
Environment health Uncontrolled 1 (0. 91 (37.0) 154 (62.6) 435 0.108°2
Controlled 5(1 110 (42.3) 145 (55.8)

*Significant level at a=0.05
2 Fisher’s exact test

overall QOL among patients with type 2 DM living in
northern Thailand was poor.

Our study found that DM patients aged 59 years and
younger had better QOL than those aged 60 years and
over, which is consistent with a study conducted in India
that reported that QOL among DM patients was signifi-
cantly reduced as age of patients increased [26]. A study
in Iran that assessed QOL among DM patients using the
EQ-5D-5L also found that those who were younger had
a better QOL [27, 28]. Similarly, a study in Botswana
reported that those who were older were at the poorer
stage of physical domain in their QOL compared to those
younger age [23]. A study in Palestine also reported that
those who were living with DM for a longer time were
associated with a more significant negative impact on
QOL [29]. Younger patients with a better QOL could
have a better chance to gain income from their job and
are also more able to meet people in daily life, which
directly supports both physical and mental health.

Diabetes mellitus patients living in northern Thailand
with poor family economic status had poorer QOL than
those living with higher family income. This was sup-
ported by a study conducted in Iran that reported that
those with type 2 DM with lower income had poorer
QOL [28]. Mngomezulu et al. [30] also reported that
those with type 2 DM living with low family income had
poorer QOL than those who were living with higher
income families in Swaziland. Moreover, a study in Saudi
Arabia reported that individuals with type 2 DM with

higher family income had a significantly higher QOL
than those living with lower incomes [31]. Finally, a study
assessing QOL among DM patients living in Central
Thailand in 2019 reported that social support, includ-
ing family members and a high level of family income,
was positively correlated with good QOL [32]. Having
high income could directly support DM patients’ QOL,
especially those living with high-income families, as they
could be able to afford to seek medical services without
financial barriers.

Regular exercise was shown to lead to good QOL
among DM patients living in northern Thailand. This
was confirmed by a systematic review study that reported
that exercise could have a significantly positive impact
QOL among type 2 DM patients [33]. Kueh et al. [34]
also reported that self-management in terms of exercise
and maintaining an exercise regimen predicted good
QOL among DM patients in Australia. Moreover, a rand-
omized controlled trial clearly showed that patients with
type 2 diabetes who exercise had better QOL in the physi-
cal, psychological and environmental domains than those
in the control group (non-exercising group) [35]. Colberg
et al. [36] supported that exercise led to improved general
health in type 2 DM patients and eventually improved
QOL. Regular exercise could improve blood circulation
and reduce the opportunity to have complications from
the disease, which is one of the major contributing fac-
tors of poor QOL among DM patients [37].
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Table 5 Factors associated with a good QOL in univariate and multivariate analyses

Factors QoL Univariate analysis Multivariate analysis

Good Poor-moderate OR 95% Cl p-value AOR 95%ClI p-value
n (%) n (%)

Sex

Male 217 (54.5) 181 (45.5) 130 1.01-1.69 0.040*

Female 272 (47.8) 297 (52.2) 1.00

Age (years)

<59 272 (59.0) 189 (41.0) 191 1.48-247 <0.001* 190 1.32-2.73 <0.001*
>60 217 (429) 289 (57.1) 1.00 1.00

Education

No education 42 (344) 80(65.6) 1.00

Primary school 338(52.1) 311(47.9) 207 1.38-3.10 <0.001*

> High school 109 (55.6) 87 (444) 238 1.49-3.81 <0.001*

Occupation

Unemployed 139(49.1) 144 (50.9) 1.00

Agriculturist 167 (474) 185 (52.6) 093 0.68-1.27 0.675

Trader 66 (68.7)  30(31.3) 227 139-372 0.001*

Employed 117 (49.6) 119 (504) .01 0.72-143 0917

Annual income (baht)

<50,000 294 (443) 370(55.7) 1.00 1.00

50,001-100,000 107 (56.6) 82 (434) 164 1.18-227 0.003* 096 0.62-148 0.867
>100,001 88(77.2)  26(22.8) 426 268-6.77 <0.001* 2,16 1.17-396 0.001*
Number of family members (people)

<4 403 (48.7) 425(51.3) 1.00

>5 86 (6190 53(38.1) 171 1.18-247 0.004*

Living with

Alone 38(623) 23(37.7) 325 1.67-631 <0.001* 338 1.42-8.02 0.006*
Spouse 337(57.2) 252(42.8) 263 1.69-4.10 <0.001* 220 1.20-4.02 0.010*
Child 80(37.0) 136(63.0) 1.15  0.70-1.90 0560 069 035-1.36

Relatives 34(337) 67(663) 1.00 1.00

Smoking

No 368 (45.4) 442 (54.6) 1.00

Yes 121(77.1)  36(22.9) 403 2.71-6.00 <0.001*

Alcohol use

No 381 (469) 432(53.1) 1.00

Yes 108 (70.1)  46(29.9) 266 1.83-3.86 <0.001%

Exercise

No 191 (38.3) 308 (61.7) 1.00 1.00

Sometimes 130 (49.1)  135(50.9) 155 1.14-2.09 0.004* 1.28 0.87-1.87 0.200
Regularly 168 (82.8) 35(17.2) 774 515-11.62  <0001* 472 271-8.19 <0.001*
Stress (ST-5)

Low 388(54.0) 331 (46.0) 0.62 0.39-0.99 0.046*

Moderate 43 (2700 116(73.0) 0.19 0.11-0.34 <0.001*

High 58(65.2) 31(3438) 1.00

Knowledge regarding DM prevention and care

Low 17(21.8)  61(78.2) 1.00 1.00

Moderate 117 (30.5) 267 (69.5) 1.57 0.88-2.80 0126 133 065-2.72 0430
High 355(70.3) 150(29.7) 849 480-1502 <0001* 326 1.22-555 0.001*

Attitudes regarding DM prevention and care
Poor 95(35.2) 175(64.8) 1.00
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Table 5 (continued)

Factors QoL Univariate analysis Multivariate analysis
Good Poor-moderate OR 95% Cl p-value AOR 95%ClI p-value
n (%) n (%)

Moderate 294 (523) 268 (47.7) 202 149-2.72 <0.001*

Positive 100 (74.1)  35(25.9) 526 3.32-832 <0.001*

Length of having DM (year)

<10 348 (49.1) 361 (50.9) 171 1.07-2.72 0.023*

11-20 110 (64.0) 62 (36.0) 314 1.83-539 <0.001*

>20 31 (3600 55(64.0) 1.00

Experience on having side effect from taking DM medicine

No 375(449) 461 (55.1) 1.00

Yes 114(87.0) 17(13.0) 824 486-1397 <0.001*

Experience on having wound on foots

No 439 (484) 468 (51.6) 1.00

Yes 50(833) 10(16.7) 533 267-1064 <0.001*

Diabetic nephropathy

Yes 126 (259) 360 (74.1) 1.00 1.00

Do not know 88(83.00 18(17.0) 1396 809-24.11 <0001* 236 0.96-5.27 0.055

No 275(733) 100 (26.7) 785 578-1066  <0.001* 741 499-11.01 <0.001*

Controlled blood glucose

Yes 199 (45.5) 238(54.5) 1.00

No 290 (54.7) 240 (453) 144  1.12-1.86 0.005*

Having hypertension

Yes 245(474) 272(52.6) 1.00

No 194 (49.1) 201 (50.9) 107 082-139 0.605

Do not know 50(90.9) 5091 1110 435-2829 <0.001*

Medical expenses

Pay by self 15 (75.0) 5(25.0) 1.00 1.00

Under the universal scheme 474 (50.1) 473 (49.9) 033 0.12-092 0.035% 431 1.15-16.17 0.030*%

*Significance level a=0.05

Having a high knowledge of DM prevention and care
was found to be one of the significant factors leading to
good QOL among DM patients in northern Thailand.
This was supported by a study conducted by Elazhary
et al. [38], who reported that patients with type 2 DM
who had a better knowledge of DM prevention and care
had a better QOL than those who had a lower knowledge
of DM prevention and care. A study in Australia in fit-
ting predicted modeling for good QOL among type 2 DM
patients demonstrated that knowledge on DM prevention
and care was fitted to be a good predictor of good QOL
[36]. Individuals with DM who have high knowledge of
DM prevention and care could contribute positively their
daily life by controlling blood glucose and making healthy
food choice for DM patients; which could eventually lead
to a better QOL.

Having complications, including diabetic nephropa-
thy, was found to be one of the contributing factors to
poor QOL among DM patients in northern Thailand.

This was supported by a study conducted by Hayek et al.
[37], who reported that complications of DM, such as
diabetic nephropathy, were associated with poor QOL
among DM patients in Saudi Arabia. A study in India also
reported that type 2 DM patients with complications had
a significantly poorer QOL than those who did not suf-
fer from medical complication [39]. Didarloo et al. [28]
confirmed that those with type 2 DM with complica-
tions and comorbidities had a poorer QOL than those
who did not. A study in Saudi Arabia confirmed that
those with type 2 diabetes mellitus without complica-
tions had a significantly better QOL than those who had
complications [31]. Trikkalinou et al. also reported that
the QOL among type 2 diabetes mellitus worsened when
complications such as diabetes nephropathy started to
develop [7]. Khunkaew et al. [25] also reported that Thai
DM patients who had complications had poorer QOL.
Medical complications resulting from DM could lead to
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several burdens and suffering of the patients and family
members, which leads to poorer QOL.

A study in Spain showed that health care services, in
particular their administration and cost, were defined as
one of the factors influencing QOL among DM patients
[4]. John et al. [39] reported that patients with type 2 DM
living with poor economic status who could not afford
medical fees had a poorer QOL than those who had a
better economic status. In addition, a study in Nordic
countries reported that free access to medical care with-
out any barriers to medical fees and good continuity of
care were associated with good QOL among type 2 dia-
betes mellitus patients [40]. This supported our findings
that the burden of medical fees was one of the contribut-
ing factors to poor QOL among DM patients in north-
ern Thailand. When DM is diagnosed, the patient needs
to see a medical doctor regularly to check blood glucose
and maintain medications to control blood glucose. This
medical care often requires considerable financial com-
mitment and becomes a barrier to attaining care, leading
to poorer QOL. The burden of medical fees and barri-
ers to maintaining a special schedule for medical checks
among DM patients during the COVID-19 pandemic
could have a substantial impact on QOL.

A few limitations were detected along the study. Some
questions on the questionnaire asked about past experi-
ences, such as having side effects from medicine and hav-
ing experience wounds at foots, which might be a source
of recall bias in the study. Due to collecting data by direct
interview, some participants had difficulty identifying
certain medical conditions such as hypertension and dia-
betic nephropathy. Therefore, another answer option, “do
not know’, was created. To access full medical records of
all participants is not possible, and this issue of patient
recall and poor medical identification might interfere
with the findings. However, the proportion of “do not
know” responses was small; therefore, this might not
have had much impact on the final interpretation (Addi-
tional file 2).

Conclusions

Almost a half of DM patients in northern Thailand live
with a poor QOL, especially in the physical and mental
domains. However, due in part to the culture of north-
ern Thai people, they fortunate to have a good QOL in
the social relationship and environmental domains. To
improve the QOL among DM patients, implementations
should be emphasized to improve socioeconomic status,
encourage healthier life practices, increase knowledge of
DM prevention and care, and support medical fees. The
schedule of monitoring blood glucose is highly correlated
with the effectiveness of the program as well.
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