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Introduction

Diabetes mellitus is one of the most common chronic, non-
communicable disease that has been rising rapidly from 
108 million people in 1980 to approximately 463 million in 
2019 worldwide (IDF Diabetes Atlas 9th edition 2019, n.d.; 
Roglic and World Health Organization, 2016). Every one 
out of five people who are above 65 years old have diabe-
tes, and most of them are living in low- and middle-income 
countries (IDF Diabetes Atlas 9th edition 2019, n.d.; Zhou 
et al., 2016). According to the World Health Organization 
(WHO), type 2 diabetes mellitus (T2DM) is the most com-
mon form of diabetes (WHO, n.d.). Individuals diagnosed 
with diabetes mellitus suffer not only from the dangerous 
health-related complications but also from a decrease in 
their quality of life (Jing et al., 2018; Schram et al., 2009).

Health-related quality of life (HRQoL) is a multi-dimen-
sional concept which persists individual’s perception of 
physical, emotional, and social well-being (Rubin and 
Peyrot, 1999; Trikkalinou et al., 2017). Many studies show 
that people living with T2DM have lower quality of life 

than healthy persons due to high pressure of treatment 
(John et  al., 2019; Polonsky, 2002). For chronic diabetic 
patients, a complete cure is an impossible task, therefore, it 
is important to keep patient at a stable stage, both physi-
cally and mentally. Understanding the predictors and iden-
tifying risk factors of HRQoL are important to developing 
comprehensive interventions and treatments for those liv-
ing with diabetes (Moriarty et al., 2003).

Evaluation of HRQoL of people living with diabetes is a 
burning topic with many studies worldwide, including USA 
(Ahn et al., 2018), Europe (UK Prospective Diabetes Study 
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Group, 1999; Redekop et al., 2002), and Asia (Arifin et al., 
2019; Pan et al., 2016; Pham et al., 2020). Many associated 
factors between HRQoL of them has been highlighted (Arifin 
et al., 2019; Pan et al., 2016; Pham et al., 2020). Most have 
found relationships between HRQoL and sex, age, financial 
status, educational attainment, occupations, body mass index 
(BMI), concomitant risk factors (hypertension, dyslipidemia, 
etc.), treatment therapy, and their lifestyle.

Vietnam is a lower middle-income country where diabe-
tes incidence is increasing with an alarming rate (Nguyen 
et al., 2015). By 2035, the prevalence of diabetes and pre-
diabetes might rise to 7% and 15.7% of total population, 
respectively (Pham and Eggleston, 2016). Thus, diabetes is 
one of the most concerning issues of Vietnamese healthcare 
providers and policy makers. Little empirical evidence of 
HRQoL of people living with T2DM, however, exists in 
resource-scarce settings like Vietnam (Nguyen et al., 2018). 
This study aimed to measure the HRQoL of patients with 
T2DM and identify its associated factors in the Family 
medicine center (FMC) of Agricultural General Hospital in 
Hanoi, Vietnam in 2019.

Method

Study design

In the end of 2019, a cross-sectional interviewer-administered 
survey was conducted amongst out-patients of the Family 
medicine center (FMC) of Agricultural General Hospital in 
Hanoi, Vietnam. The FMC of the Agricultural General 
Hospital is the first family doctor center in Hanoi established 
in 2010 with the support of Liege University, Belgium 
(VUFO, 2020). In 2019, the FMC was merged into the out-
patient department, where out-patients of diabetes are man-
aged (Agricultural General Hospital, 2018). Moreover, 
Family medicine center (FMC) of Agricultural General 
Hospital was chosen because of its accessibility and availabil-
ity of people living with diabetes in the databases.

A random sampling of the total 2523 patients with 
T2DM was retrieved from the electronic medical records of 
FMC. We applied the following formula to calculate the 
sample size for a finite population (Daniel and Cross, 
2018):

n = N*X / X + N  1 , 

where X = Z *p * 1 p  / d/2
2 2

−

−α

( )
( )

Zα/2 = 1.96 for the Normal distribution at α/2 for a confi-
dence level of 95%, d = 0.04 (margin of error), p = 0.5 (to 
get the highest sample size), and N is the population size. 
After adding a 10% of refusal rate, a total of about 515 is 
the needed sample size.

Patients were randomly chosen and invited to enroll in 
the study if they met the following criteria: (1) aged ⩾ 

18 years old; (2) diagnosed with T2DM since at least 
6 months; (3) diagnosis was performed based on the 
“Guidelines for diagnosis and treatment of T2DM” issued 
by the Ministry of Health in 2017 (Decision No. 3319/
QD-BYT) (Ministry of Health, 2017); (4) agreed to partici-
pate; and (5) was able to answer the questionnaire. Among 
2523 patients of random sampling pool, we invited 562 
patients to participate the study. A total of 519 patients ful-
filled all inclusion criteria and agreed to participate in the 
study.

The data collection team included four well-trained 
undergraduate medical students. Medical staff in the hospi-
tal were not chosen to minimize the social desirability bias. 
Patients were interviewed directly when they finished their 
regular diabetic examination.

Measurements and instruments

Prior to the (primary) survey, 20 participants with various 
socio-economic characteristics were piloted to check for 
the content validity of the questionnaire. Only minor word 
changes were made based on the feedback of participants. 
The questionnaire included the following information:

Socioeconomic characteristics

Information was self-reported by the participants in terms 
of sex (male/female), age, occupation (working, unem-
ployed, and retired), educational attainment (primary 
school or lower, secondary school, and high school or 
higher), and BMI (<23, ⩾23 to <25, and ⩾25).

Diabetes treatment-related characteristics

Participants were asked about their health risk behaviors, 
including smoking, alcohol drinking, and physical activity. 
The questionnaire was also designed to explore patients’ 
duration of diabetes, comorbidities, distance to the closest 
health facility, health insurance, and self-care ability.

Psychological measurement using Short Form 
(SF-36) questionnaire

The Short Form 36 (SF-36) health survey questionnaire is a 
popular tool to measure quality of life. The SF-36 question-
naire has been widely used and validated in Vietnam (Pham 
and Do, 2017). The SF-36 contains eight dimensions for 
assessing physical functioning (PF), role limitations caused 
by health problems (RP), bodily pain (BP), general health 
perceptions (GH), vitality (VT), social functioning (SF), 
role limitations caused by personal or emotional health 
problems (RE), and general mental health (MH). The first 
four dimensional is summed to create the physical compos-
ite score (PCS), while the last four dimensional is summed 
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to create the mental composite score (MCS). Total score for 
the SF-36 ranges between 0 and 100, with higher scores 
indicating a better quality of life.

Statistical analysis

Statistical analysis was performed using Statistical Package 
for the Social Sciences 23.0 (SPSS Inc., Chicago, IL, USA). 
Descriptive statistics were used to summarize the patients’ 
characteristics. Independent samples t-test or Mann–
Whitney U test was used for group comparisons. Pearson’s 
correlation was performed to test the correlation among 
continuous variables while Spearman’s correlation was 
performed among ranked variables. Because the outcome 
data were normally distributed, multivariate linear regres-
sions were applied to examine factors associated with psy-
chological problems. All statistical tests were two-sided 
(α = 0.05). P-value <0.05 was accepted as significant.

Ethics approval

This study was approved by the Institutional Review Board 
of Agricultural General Hospital in Vietnam. All partici-
pants were assured of confidentiality, asked to sign an 
informed consent, and given instructions informing them 
about the ability of refusing to answer any question or dis-
continue their participation at any time. Patients’ personal 
information collected from interviews was encoded and 
only researchers had the ability to access data. All data was 
used for research purposes only.

Results

Table 1 presents the socio-economic characteristics of all par-
ticipants, in which over half of them were female. The mean 
age of our sample was 67.04 years of age (±8.52), and there 
was no statistical difference between the ages of two sexes. 
68% of male were retired, compared to 59.4% of female. 
There was a significant difference in educational attainment 
between male and female (p < 0.001), in which 25.2% of 
female completed primary school or lower, much higher than 
that in male (9.5%). All of participants had health insurance.

Regarding health-related information, 75.8% of partici-
pants had comorbidity. Hypertension and dyslipidemia 
were the two most common comorbidities among 519 par-
ticipants (55.3% and 37.0%, respectively). The mean dura-
tion of diabetes was 7.97 ± 6.41 and 8.10 ± 6.51 in male 
and female, respectively. Besides, 24.6% of patients were 
overweight and 29.3% were obese. There was, however, no 
significant difference between male and female.

In terms of lifestyle, the proportion of female and male 
patients that had family members with diabetes were 24.9% 
and 18.9%, respectively. The proportions of the male 
patients smoking and drinking alcohol were significantly 

higher than that in female patients (p < 0.001). Only 2% of 
female smoked and 3.7% drank alcohol, compared to about 
half of male smoked and drank alcohol. Both sexes did 
exercises at regular basis (75.4%), however, there was no 
significant difference in the frequency of doing exercises 
between male and female patients.

Table 2 highlights the scores of eight domains of HRQoL 
of study participants by sex. There were significant differ-
ences between the scores of male and female in five out of 
the eight SF-36 domains. Besides, both composite scores 
and overall QoL score were statistically significant differ-
ent as well. The physical composite score of male patients 
was higher than that in female patients (53.34 ± 18.19 com-
paring to 47.31 ± 15.35), indicating a higher physical 
HRQoL. Also, the mental composite score highlighted 
higher values for male compared to female (65.32 ± 13.60 
and 62.01 ± 11.77, respectively), indicating a higher men-
tal HRQoL as well. Not surprisingly then, the male’s over-
all HRQoL was statistically higher than female’s 
(59.21 ± 14.30 vs 54.74 ± 11.66, p < 0.001).

Figure 1 illustrates a significant positive correlation 
between physical composite score and QoL as well as men-
tal composite score and QoL (p < 0.001). In particular, the 
coefficient indicated that for every additional point in phys-
ical score, HRQoL score was expected to increase by an 
average of 0.91 points. Similarly, for every additional point 
in mental score, HRQoL score was expected to increase by 
an average of 0.83 points.

Table 3 shows the results from multivariate regression 
identified factors associated with HRQoL among people 
living with diabetes mellitus in Hanoi (Vietnam). Higher 
education level, no diabetes complications, and no insulin 
treatment were associated with a higher physical score as 
well as mental score, and therefore, they had a higher QoL 
(p < 0.05). Meanwhile, older age was negatively associated 
with both physical score (Coef = −4.442; 95% CI: −12.816, 
−4.946, p < 0.001) and mental score (Coef = −4.176; 95% 
CI: −9.270, −3.331, p < 0.001). Older people living with 
diabetes had worse QoL (Coef = −5.157; 95% CI: −10.454, 
−4.678, p < 0.001). Doing physical exercise only had a sig-
nificant relationship with physical score (Coef = 2.344, 
95% CI: 1.081, 12.404, p < 0.05). This relationship could 
not be found in mental score.

Table 3 also reveals that physical and mental scores of 
people living with diabetes and without hypertension were 
significantly higher than those got both diabetes and hyper-
tension. As a result, the former had a higher QoL 
(Coef = 2.605; 95% CI: 0.769, 5.488; p < 0.01). Meanwhile, 
there was no significant relationship between having dys-
lipidemia or heart diseases and QoL (p > 0.05). Patients 
with only diabetes had a better mental score than those with 
both diabetes and lung diseases (Coef = 2.477, 95% CI: 
1.366, 11.832, p < 0.05).
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Discussion

Our study brought valuable evidences about the HRQoL of 
people with type 2 diabetes mellitus (T2DM) who were 
being treated in the Family medicine center (FMC) of 
Agricultural General Hospital in Hanoi, Vietnam. In this 
study, we found that our participants had lower physical 
score and mental score than those in Chinese (Hu et  al., 
2015) but higher than those in Swedish (Svedbo Engström 
et al., 2019) and US (Ahn et al., 2018). Although, our sam-
ple did not include healthy adults, previous studies found 
that T2DM people have lower scores of HRQoL than the 
general population with the same age (Koopmanschap, 
2002; Pan et al., 2016).

Over the past few years, many studies investigated 
deeply into the differences between male and female with 

diabetes. Female with diabetes appeared to have worse 
HRQoL than male with diabetes (Al Hayek et  al., 2014; 
Undén et  al., 2008). Similarly, our study showed that the 
SF-36 score in male was higher significantly than in female. 
Males had significantly higher scores than female in five out 
of eight domains, except bodily pain, mental health, and 
social functioning. This result was in line with other studies 
worldwide. In United Kingdom, researchers found that 
female patients had lower score in all domains except bodily 
pain (Woodcock et al., 2001). Similarly, among Australian 
population, female with diabetes had poorer HRQoL than 
male in seven out of eight domains (Chittleborough et al., 
2006). In an Asian country like India, male participants also 
had statistically significant higher HRQoL score than female 
counterparts (Gautam et al., 2009).

Table 1.  Characteristics of study participants (n = 519).

Total (n = 519) Male (n = 222) Female (n=297) p-Value

  Mean SD Mean SD Mean SD

Age 67.04 8.52 66.65 8.55 67.48 8.51 0.386
Duration of diabetes (year) 8.03 6.47 7.97 6.41 8.10 6.51 0.087

  n (%) n (%) n (%)  

Occupation 0.209
  Working 165 (31.8) 69 (31.1) 96 (32.2)
  Unemployed 27 (5.2) 2 (0.9) 25 (8.4)
  Retired 327 (63.0) 151 (68.0) 176 (59.4)
Educational attainment 0.001***
  Primary school or lower 96 (18.5) 21 (9.5) 75 (25.2)
  Secondary school 251 (48.4) 114 (51.4) 137 (46.1)
  High school or higher 172 (33.1) 87 (39.2) 85 (18.7)
Health insurance 0.845
  Obligation 407 (78.4) 175 (78.8) 232 (78.1)
  Volunteer 112 (21.6) 47 (21.2) 65 (21.9)
Comorbidities 0.375
No 134 (25.8) 62 (27.9) 75 (24.2)
Yes 385 (74.2) 160 (72.1) 225 (75.8)
  Hypertension 287 (55.3) 117 (52.7) 170 (57.2)  
  Dyslipidemia 192 (37.0) 79 (35.6) 113 (38.0)  
  Heart diseases 15 (2.9) 5 (2.3) 10 (3.4)  
  Kidney diseases 24 (4.6) 14 (6.3) 10 (3.4)  
BMI 0.897
  <23 224 (43.2) 90 (40.5) 134 (45.1)
  ⩾23 to <25 154 (29.7) 78 (35.1) 76 (25.6)
  ⩾25 141 (27.2) 54 (24.3) 87 (29.3)
Family members with 
diabetes

116 (22.4) 42 (18.9) 74 (24.9) 0.079

Smoking 116 (22.4) 110 (49.5) 6 (2.0) 0.001***
Drink alcohol 119 (22.9) 108 (48.6) 11 (3.7) 0.001***
Physical exercises 0.743
  Daily 390 (75.1) 166 (74.8) 224 (75.4)
  Weekly 48 (9.2) 19 (8.6) 29 (9.8)
  Monthly 81 (15.6) 37 (16.7) 44 (14.8)

Italicized values are significant at ***p < 0.001 from Chi-square t-test results.
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The relationship between diabetes and HRQoL is com-
plex and can be affected by various factors in different con-
texts. Under this study, multivariate regression model 
confirmed that age was statistically significantly associated 
to both physical and mental component of HRQoL, which 
is consistent with previous studies (Gabric et  al., 2018; 
Wexler et al., 2006). Age is the strongest predictor among 
demographic, lifestyle, and clinical factors (p < 0.0001). 
Similar findings have been reported in both European and 
Asian studies with inverse correlation of HRQoL and age 
(Gabric et al., 2018; Wang and Yeh, 2013). In the fact that 
elderly people usually have more than one chronic condi-
tions, which means that they might have cognitive compli-
cations and have to take multiple medications, which is one 
of many factors that impacts their physical and mental 
health (Brown et al., 2004; Nguyen et al., 2018).

This study also found the impact of the education attain-
ment on HRQoL of people living with diabetes. People 
with higher education were more likely to have better 
HRQoL. There are contradictory results about the relation-
ship between education and HRQoL of people living with 
diabetes. In Serbia, Spasić et al. (2014) found no significant 
relation between these two factors. Meanwhile, in accord-
ance with the current study, a study in United Kingdom 
claimed that having more than 12 years of education can 
positively affects HRQoL of T2DM people (Wexler et al., 
2006). Some studies believed that patients with diabetes 
who had higher education might have better social provi-
sion, positive self-esteem, and good understanding of the 
disease which led to treatment adherence to achieve better 
health status and life quality (UK Prospective Diabetes 
Study Group, 1999; Redekop et al., 2002).

Comorbidity has been reported to be highly prevalent 
among people living with T2DM (Chung et  al., 2013; 
Larkin et  al., 2015; Spasić et  al., 2014). Consistently, 
approximately three-fourths of our sample reported that 
they had other comorbid conditions. Hypertension and 

dyslipidemia were the two most common ones. However, 
the prevalence of these two diseases were lower in a recent 
research in Vietnam in 2019 (78.4% and 81.2%, respec-
tively) (Nguyen et  al., 2019). Results from regression 
model indicated that those suffering from diabetes compli-
cations were more likely to report lower HRQoL. This 
result is in line with other recent studies in Vietnam and 
other countries (Arifin et  al., 2019; Gillani et  al., 2019; 
Pham et al., 2020). These diabetes complications have the 
potential to add significant health and finance burdens, and 
have been associated with diminished HRQoL in adults 
(Wexler et al., 2006). As a result, it makes the treatment of 
patients become more challenging, which requires a com-
prehensive intervention program to improve patients’ 
health status and life quality.

In this study, we found that people without insulin injec-
tion have a statistically significant better HRQoL in both 
physical and mental component compared to those using 
this therapy. A large study from the U.S. reported that indi-
viduals on insulin had a lower HRQoL score than those 
who took oral agent (Glasgow et al., 1997). Moreover, peo-
ple living with T2DM switching from oral medication to 
insulin therapy tent to have more difficulties on social func-
tioning, bodily pain and mental health than those who were 
not treated with insulin (Goddijn et al., 1999). By contrast, 
various studies indicate that the relationship between them 
is not significant or the change of treatment has no impact 
on HRQoL (Chung et  al., 2013; Mayberry and Osborn, 
2012; Sakamaki et al., 2006). The lower HRQoL in insulin-
treated patients is likely explained by the suffering associ-
ated with a heavier burden of expense and living conditions 
(Wang and Yeh, 2013). In addition, daily insulin injections 
may cause pain and increase the fear of insulin dependent 
in patients, which probably depress them and further reduce 
HRQoL (Vancampfort et al., 2015). Therefore, educational 
counseling programs for insulin-treated patients are neces-
sary to improve their life quality.

Table 2.  Quality of life scores of study participants by sexes.

Total Male Female p-Value

  Mean SD Mean SD Mean SD

Physical functioning 58.33 20.89 63.89 20.74 54.19 20.37 0.001***
Role physical 33.77 35.26 37.95 38.62 30.64 32.29 0.02*
Bodily pain 73.79 25.10 75.17 24.90 72.76 25.23 0.28
General health 33.58 39.78 36.20 41.29 31.63 37.96 0.010*
Role emotional 52.48 44.63 58.22 45.56 48.20 43.55 0.011*
Vitality 65.80 9.54 65.61 9.09 65.95 9.88 0.691
Mental health 69.81 15.91 69.04 16.66 70.38 14.98 0.266
Social functioning 66.45 13.22 69.29 12.91 64.32 13.46 0.001***
Physical composite score 49.88 16.87 53.34 18.19 47.31 15.35 0.001***
Mental composite score 63.43 12.68 65.32 13.60 62.01 11.77 0.003**
Overall quality of life 56.65 13.03 59.21 14.30 54.74 11.66 0.001***

Italicized values are significant at *p < 0.05, ***p < 0.001 from Chi-square t-test results.
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Last but not least, physical exercise is another key factor 
shown by the multivariate analysis to be associated with 
better HRQoL, especially in physical components. Sung 
et  al. found that a regular exercise program results in 
increased daily activity, activity intensity, and energy 
expenditure levels; as well as decreased biochemical 
effects, FBG, HbA1c, and TG levels among T2DM elderly, 

which helps to improve their life quality in general (Sung 
and Bae, 2012). The meta-analysis on diabetes and physical 
training confirmed that patients with diabetes is beneficial 
for controlling disease and enhancing HRQoL (Cochran 
and Conn, 2008). A systematic review on 18 articles also 
supports this idea, where they found that patients who did 
more physical exercise had better HRQoL in five subscales 

Figure 1.  Correlation between physical and mental composite scores and quality of life.
Coef: coefficient, results from Pearson’s correlation.
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of SF-36, including role physical, general health, vitality, 
social functioning and mental health.

Our study suggests that HRQoL of patients with T2DM 
can be affected by various factors, including demographic, 
lifestyle, and clinical. Educational counseling programs 
would help people to understand their health status and 
treatment, thereby improve their treatment adherence and 
positive attitude toward diabetes. Furthermore, it is impor-
tant to providing interventions to limit diabetes complica-
tions, medical side effects, and offering psychological 
support during treatment. Doing physical exercise also 
plays an essential role in reducing the risk of HRQoL 
impairment.

The results of the current study should be interpreted in 
the light of a few limitations. Due to the cross-sectional 
design, it was not possible to draw conclusions on the cause-
and-effect relationship between HRQoL and associated fac-
tors. The generalizability of our study results to other hospital 
settings and/or national population is limited because our 
data was collected in only one hospital of Vietnam. The 
recall bias and the use of self-reported data also limits our 
results. Finally, SF-36 is one of the most common HRQoL 
measurements, however, based on the intentions, researchers 
can choose to assess health quality via different tools, thus, it 
may lead to the different findings.

Conclusion

In conclusion, the results of this study brought evidences 
on HRQoL of patients with diabetes in the Family medi-
cine center (FMC) of Agricultural General Hospital in 
Hanoi, Vietnam. Sex, age, educational attainment, diabetes 

complication, and treatment therapy were risk factors for 
both physical and mental components of HRQoL. It is vital 
to understand the effect of diabetes on HRQoL in order  
to improve health status and life quality of those with 
diabetes.
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