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Abstract

Background: Diabetes is a chronic disease, and it could affect both health and quality of life (QOL). A lot of studies
have reported some predictors of QOL of type 2 diabetes patients. While their results were not completely
consistent. So the aim of our study was finding out the related factors (including characteristics related to the
disease, life styles and mental health factors) of QOL of type 2 diabetes patients.

Methods: We searched Cochrane library, EmBase, PubMed and CNKI databases for published studies that evaluated
the related factors of QOL of type 2 diabetes patients by using a proper statistic method and had effect sizes (OR or
β) and 95% confidence intervals from January 1st 2000 to May 31st 2016. Any study types were acceptable, and we
excluded the reviews, letters, editorials and pooled analyses. The data were analyzed using STATA software (Version
12.0; Stata Corporation). Effect sizes and 95% confidence intervals were calculated to evaluate the relationship
between these factors and QOL.

Results: Eighteen studies were included into our systematic review and meta-analysis, totaling 57,109 type 2
diabetes patients. Do more physical exercises (The pooled ORs ranged from 0.635 to 0.825 for different scales, less
than 1.00), glucose check more frequently [pooled OR (95%CI): 0.175 (0.041, 0.756)] were associated with a better
QOL. Presence of complications (The pooled ORs ranged from 1.462 to 3.038 for different scales, more than 1.00),
presence of hypertension [pooled OR (95%CI): 1.389 (1.173, 1644)], longer duration of diabetes [pooled OR (95%CI):
1.865 (1.088, 3.197)], diet with more red meat [pooled OR (95%CI): 2.085 (1.063, 4.089)] and depression (The pooled
ORs ranged from 3.003 to 11.473 for different scales, higher than 1.00) were associated with a worse QOL.

Conclusion: The results of this study show that physical exercise, glucose check frequently, complications,
hypertension, duration of diabetes, diet with more red meat, and depression were associated with the QOL of type
2 diabetes patients.
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Background
Diabetes is a chronic disease, and it could cause many
serious short-term and long-term consequences [1] that
affect both health and quality of life (QOL) [2]. The total
number of diabetes patients worldwide may rise to about
370 million in 2030 from about 170 million in 2000 [3].

According to the World Health Organization (WHO),
Type 2 diabetes patients accounts for 90% of all diabetes
worldwide [4]. The morbidity of Type 2 diabetes mellitus
also have been increasing over past decades [5].
QOL refers to a person’s individual perception of phys-

ical, emotional, and social status [6, 7]. Type 2 diabetes
patients have great pressure to treat themselves, and they
have lower QOL than those healthy persons [8, 9]. For
chronic diabetes patients, a complete cure cannot be
achieved [10]. Clinical measures can provide a good esti-
mate of disease control, but the ultimate aim of diabetes
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care is preventing the patient’s QOL to get worse [10].
Understanding the predictors and identifying risk factors
of QOL is important and these factors may then be tar-
geted for prevention [6].
There are many different scales that could measure the

QOL, such as EuroQol 5D (EQ-5D), Audit of Diabetes
Depentent Quality of Life (ADDQoL), Diabetes-Specific
Quality of Life (DSQL), Short Form-Series (SF-36, SF-8,
SF-12, and so on), and so on. EQ-5D has five dimensions
(Modility, Self-Care, Usual Activities, Pain/Discomfort
and Anxiety/Depression) and each dimension has three
levels [1]. The ADDQoL scale is composed of two over-
view items and 18 life domains [11]. The DSQL scale is a
specific instrument for diabetes patients and is used to
measure the QOL of Chinese diabetes patients. It includes
27 items and four domains: Physical Function, Psych-
ology/Mind, Social Relation, and Influence of Treatment
[12]. SF-36 consists of 36 questions that stand for 8 fields
of life. Four fields stand for the Physical Health (PH):
Physical Functioning (PF); Role limitations due to Physical
health problems (RP); Bodily Pain (BP); General Health
perceptions (GH). Another four fields stand for the Men-
tal Health (MH): Vitality (VT); Social Functioning (SF);
Role limitations due to Emotional problems (RE); and
Emotional State (ES) [13].
Recently, many studies [1, 2, 5, 11–24] have reported

some related factors of QOL of type 2 diabetes patients.
While authors of these studies used different scales
which were mentioned above. Take the factor “complica-
tion” for an example, Liu et al. [19] and Xie et al. [20]
used the DSQL scale, while Aldona et al. [13] and Zu et
al. [20] used the SF series scales to evaluate the QOL of
type 2 diabetes patients. Meanwhile, for a same factor
measured by a same scale, they even had different opin-
ions about whether it was QOL’s related factor or not.
Take the factor “Diet control” for an example, Zu et al.
[20] showed the results that patients who controlled
their diet would have a worse QOL than those who did
not control diet. While Aldona et al. [13] showed that
the factor “Diet control” was not associated with the
QOL of type 2 diabetes patients.
For the reasons mentioned above (preventing the pa-

tient’s QOL to get worse is the ultimate aim of diabetes
care while the opinions about related factors of QOL
were not unitive by the previous researches), and consid-
ering the fact that many demographic characteristics
could not be modified. The aim of our study was that
after searching for studies which reported the related
factors (including characteristics related to the disease,
life styles and mental health factors) of QOL of type 2
diabetes patients across the internet databases, we
pooled their results together via the systematic review
and meta-analysis method, to understand the related fac-
tors of QOL of type 2 diabetes patients.

Methods
Search strategy and selection criteria
We have searched Cochrane library, EmBase, PubMed
and CNKI (China National Knowledge Infrastructure)
databases for published studies that evaluated the related
factors of type 2 diabetes patients’ QOL from January
1st 2000 to May 31st 2016 (Because the WHO published
the definition and diagnose criteria in 1999 [25], so we
search the publications since 2000). The following search
terms MeSH Terms and Text Word were used: “Quality
of life”, “Type 2 diabetes” and “Factors”.
The following inclusion criteria were contained: (1)

the related factors of type 2 diabetes patients’ QOL had
been analyzed, and there were effect sizes and 95% con-
fidence intervals (95% CI); (2) the minimum sample size
was 30; (3) the language was limited in English and
Chinese only; (4) the type of the publication was limited
in “article”.
The exclusion criteria were as follows: (1) did not use

a proper statistic method or lack effect sizes and 95%
confidence intervals (95% CI), such as OR and β; (2)
sample size was less than 30; (3) reviews, letters, edito-
rials and pooled analyses; (4) did the investigation before
the year 2000.
Two investigators did the study selection. They

screened the titles, abstracts and full articles independ-
ently. Any disagreements about exclusion or inclusion of
a study were resolved by a discussion with other two
authors. And the quality of these articles were evaluated
by a checklist with 11 items which was recommended by
AHRQ (Agency for Healthcare Research and Quality). If
an item was answered “NO” or “UNCLEAR”, it would
be scored “0”; if it was answered ‘YES’, then it was scored
“1”. The summary score of the 11 items would be the ar-
ticle’s quality score, which was assessed as follows: 0–3
= low quality; 4–7 =moderate quality and 8–11 = high
quality. The articles with moderate quality or high qual-
ity would be included into this analysis [26].
After the search, 18 articles were entered into our ana-

lysis (Fig. 1).

Data analysis
STATA software (Version 12.0; Stata Corporation) was
used for data analyzing. ORs (for logistic regressions) or
βs (for linear regression) with a 95% CI were calculated
to evaluate the related factors of QOL of type 2 diabetes
patients. I2 was calculated to assess the heterogeneity
among our selected studies. A fixed-effects model was
used if heterogeneity did not exist (I2 ≤ 50%). Otherwise,
a random-effects model was employed (I2 > 50%). In
addition, Egger’s test was used to analyze the publication
bias in our selected studies. P value less than 0.05 was
considered statistically significant.
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Result
Study characteristics
As is shown in Table 1, all of the 18 included studies
were questionnaire surveys (cross-sectional studies),
with a total sample size of 57,109. The following differ-
ent scales were used to research QOL of type 2 diabetes
patients: EQ-5D, SF series (SF-36, SF-8, and SF-12),
DMQLS, DSQL, ADDQoL. Several recent studies have
documented the use of SF-36 and SF-12 are similar
[27–31]. Similarly, the SF-8 uses one question to
stand for each of the 8 SF-36 domains, and they have
the same metric on single item scales and summary
measures [32].
More than one statistical methods could calculate the

related factors of a dependent variable. In our selected
studies, some studies used the multivariate logistic
regression so their effect size was OR and 95%CI, and
some used linear regression so their effect size was β
and 95%CI.

In our 18 selected studies, there were 7 articles
[2, 11, 14–18] reached the included criteria, but due
to some reasons, their results could not be pooled
by the method of meta-analysis, but they could be
included into the systematic review. The reasons
were as follows: One article [14] used a special scale
(DMQLS, patients with Type 2 diabetes mellitus
quality of life scale) to evaluate the QOL, which was differ-
ent from all the other 17 studies. So its results could not
be combined with the results of other studies with
meta-analysis method. Three studies [15, 17, 18] used
SF-36 scale and SF-12 scale, respectively. While their stat-
istical methods were different from each other (Beta
regression, multiple linear regression and multiple logistic
regression, respectively). Three studies [2, 11, 16] used the
same ADDQol (Audit of Diabetes Dependent Quality of
Life) scale, while they used different statistical methods
(Logistic regression, hierarchical multiple linear regression
and multiple linear regression, respectively). So their effect

Fig. 1 Flowchart showing the selection of studies for meta-analysis
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sizes were different, and could not be combined together
with meta-analysis method.
In addition, in the 11 articles of the meta-analysis

[1, 5, 12, 13, 19–24], there were also many related
factors did not be included to the meta-analysis because
they were calculated in only one study, and some negative
results were not exhibited in the articles.
Due to the reasons above. We did a systematic review

together with meta-analysis to make the results more
complete.
The summary of the results of meta-analysis and het-

erogeneity (I2) were showed in Table 2.

Characteristics related to the disease
Complications
Figure 2 and Table 2 showed that compared with those
type 2 diabetes patients without complication, those
patients with complications had worse QOL measured
by the DSQL scale (pooled OR = 3.038, 95%CI: 1.956–
4.720) and on “Physical Functioning” (pooled OR =
1.730, 95%CI: 1.357–2.204) “Role limitations due to
Physical health problems” (pooled OR = 1.516, 95%CI:
1.199–1.917) “Bodily Pain” (pooled OR = 1.553, 95%CI:

1.223–1.973) “General Health perceptions” (pooled OR
= 1.704, 95%CI: 1.335–2.174) and “Social Functioning”
(pooled OR = 1.462, 95%CI: 1.148–1.862) dimensions of
SF-36.
Except the studies included the meta-analysis, other

selected studies also reported the association between
complications and QOL of type 2 diabetes patients. Five
studies [1, 12, 17, 21, 22] showed that those patients
with complications had worse QOL than those patients
without complications. Especially, a significant gradient
was reported for the number of complications and QOL
in one study [16]. While there were also different
opinions, one study [2] showed that microvascular com-
plication has no association with QOL, and one study
[11] showed that the relationships between QOL and
renal complication and foot ulcer were not significant,
respectively.

Hypertension
Hypertension was directly associated in “Physical Func-
tioning” of SF-36 scale (pooled OR = 1.389, 95%CI:
1.173–1.644). Compared with type 2 diabetes patients

Table 2 Summary Results of Meta-analysis

Factors Scales (Sub-scales) Pooled ORs/ βs 95%CI I2 (%) Models

Complications DSQL 3.038 a (1.956, 4.720) 0.0 Fixed Effects Model

SF-36 (PF) 1.730 a (1.357, 2.204) 36.1 Fixed Effects Model

SF-36 (RP) 1.516 a (1.199, 1.917) 0.0 Fixed Effects Model

SF-36 (BP) 1.553 a (1.223, 1.973) 0.0 Fixed Effects Model

SF-36 (GH) 1.704 a (1.335, 2.174) 0.0 Fixed Effects Model

SF-36 (SF) 1.462 a (1.148, 1.862) 0.0 Fixed Effects Model

SF-36 (RE) 2.611 (0.656, 10.387) 93.5 Random Effects Model

Hypertension SF-36 (PF) 1.389 a (1.173, 1.644) 45.5 Fixed Effects Model

Duration of diabetes SF-36 (PH) 1.865 a (1.088, 3.197) 0.0 Fixed Effects Model

Physical exercise SF-36 (PF) 0.842 (0.319, 2.221) 95.6 Random Effects Model

SF-36 (RP) 0.683 a (0.510, 0.913) 56.0 Random Effects Model

SF-36 (BP) 0.662 (0.397, 1.104) 80.3 Random Effects Model

SF-36 (GH) 0.660 a (0.567, 0.768) 0.0 Fixed Effects Model

SF-36 (VT) 0.635 a (0.542, 0.745) 0.0 Fixed Effects Model

SF-36 (SF) 0.825 a (0.711, 0.958) 0.0 Fixed Effects Model

SF-36 (RE) 0.804 (0.463, 1.395) 86.7 Random Effects Model

SF-36 (ES) 0.642 a (0.443, 0.929) 63.9 Random Effects Model

Diet with more red meat DSQL 2.085 a (1.063, 4.089) 55.9 Random Effects Model

Diet control SF-36 (PF) 1.064 (0.429, 2.643) 89.1 Random Effects Model

Glucose check frequently SF-36 (PH) 0.175 a (0.041, 0.756) 0.0 Fixed Effects Model

Depression DSQL 3.003 a (1.135, 7.948) 73.5 Random Effects Model

SF-36 (PH) 5.667 a (3.184, 10.086) 0.0 Fixed Effects Model

SF-36 (MH) 11.473 a (4.195, 31.383) 68.5 Random Effects Model
a: Statistically significant
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Fig. 2 Forest plots of complications and the quality of life measured by different scales (ORs). Legends: (a) DSQL; (b) SF-36 (PF); (c) SF-36 (RP); (d)
SF-36 (BP); (e) SF-36 (GH); (f) SF-36 (SF); (g) SF-36 (RE)
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without hypertension, those with hypertension had
worse QOL (Fig. 3 and Table 2).
Other selected studies also reported the relationship

between hypertension and QOL of type 2 diabetes pa-
tients. One article [19] showed that hypertension was a
risk factor of worse QOL. While two articles [11, 22]
showed that their association was not statistically
significant.

Duration of diabetes
According to Fig. 4 and Table 2, for QOL measured by
the “Physical Health” sub-scale of SF-36 scale, the longer
duration of diabetes was associated with worse QOL.
“Had duration more than 10 years” was a predictor of
worse physical health status than those whose duration
were less than 10 years (pooled OR = 1.865, 95%CI:
1.088–3.197).
The conclusions that if the duration was a risk factor

of QOL or not were different. In our selected studies,
four studies [17, 22, 24] reported the relationship be-
tween them was not statistically significant. While two
studies [11, 13] showed that long duration, especially
more than 10 year duration, was associated with worse
QOL of type 2 diabetes patients significantly.

Insulin use
According to the selected articles which mentioned the
relationship between insulin use and QOL of type 2
diabetes patients, three of them [11, 13, 22] showed that
patients who used insulin had a worse QOL than those

patient did not use insulin. While one article [2] re-
ported that the relationship between them was not
significantly.

Life styles
Physical exercise
After our calculation, patients who did more physical
exercise had a better QOL than those who did less phys-
ical exercise in many sub-scales measured by SF-36 scale
as follows: “Role limitations due to Physical health prob-
lems” (pooled OR = 0.683, 95%CI: 0.510–0.913), “Gen-
eral Health perceptions” (pooled OR = 0.660, 95%CI:
0.567–0.768), “Vitality” (pooled OR = 0.635, 95%CI:
0.542–0.745), “Social Functioning” (pooled OR = 0.825,
95%CI: 0.711–0.958), and “Emotional State” (pooled OR
= 0.642, 95%CI: 0.443–0.929). While it did not have
effects on another three sub-scales (Fig. 5 and Table 2).

Diet with more red meat
Measured by the DSQL scale, “Diet with more red meat”
was a negative factor on QOL according to our calcula-
tion. As is shown in Fig. 6 and Table 2, the pooled OR
was 2.085, and the 95%CI was (1.063, 4.089).

Diet control
After our calculation, “Diet control” did not associated
with QOL on “Physical Functioning” measured by the
SF-36 scale (pooled OR = 1.064, 95%CI: 0.429–2.643).
The OR value showed that “Diet control” could bring

Fig. 3 Forest plot of hypertension and the quality of life measured by SF-36 (PF) scale (OR)
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worse QOL, while its 95%CI was not significant (Fig. 7
and Table 2).

Glucose check frequently
According to Fig. 8 and Table 2, although the included
studies showed that “Glucose check frequently” did not
associated with QOL measured by the “Physical Health”
sub-scale of SF-36 scale, our pooled result indicated that
patients who checked their glucose frequently had a
better QOL than those did not(pooled OR = 0.175,
95%CI: 0.041–0.756).

Mental factors
Depression
Depression was directly associated with QOL measured
by the DSQL scale (pooled OR = 3.003, 95%CI: 1.135–
7.948), by the “Physical Health” (pooled OR = 5.667,
95%CI: 3.184–10.086) and “Mental Health” (pooled OR
= 11.473, 95%CI: 4.195–31.383) sub-scales of SF-36 scale
(Fig. 9 and Table 2).
Same to the result of meta-analysis, after our system-

atic review, there were also three studies [14, 16, 24]
showed that depression would cause worse QOL of type
2 diabetes patients.

Anxiety and worry
Similar to depression, our selected article [14, 16]
showed that anxiety was a risk factor of worse QOL of
type 2 diabetes patients. Also, one article [11] reported

that being worried about the disease could cause worse
QOL.

Publication bias results Egger’s test was used to evalu-
ate the publication bias in our selected studies. Our
study included many scales and many influencing factors
of QOL. So we calculated the publication bias according
to the scales and factors, respectively. The results of
Egger’s test were shown in Table 3. It did not show evi-
dence of publication bias in our study.

Discussion
Type 2 diabetes patients were expected to improve their
QOL via self-management and life-time metabolic
control [10]. The QOL was gaining importance as the
physiological or clinical outcome parameter [10]. There-
fore, one of the objectives in the management of dia-
betes was to minimize the deterioration in the QOL [2].
The aim of our study was to find out the related factors
of QOL of type 2 diabetes patients (including character-
istics related to the disease, life styles and mental health
factors).
After our search, 18 articles were entered into our

systematic review and meta-analysis. The 18 studies con-
tained 11 countries and 57,109 research objects, using 5
kinds of scales. Opinions in these studies were not
totally same to each other.
After the analysis, we found that complications could

affect the QOL of type 2 diabetes patients at almost all
aspects. Tang et al. [33], Shiu et al. [34], and Wexler

Fig. 4 Forest plot of duration and the quality of life measured by SF-36 (PH) scale (OR)

Jing et al. Health and Quality of Life Outcomes  (2018) 16:189 Page 8 of 14



Fig. 5 Forest plots of physical exercise and the quality of life measured by different scales (ORs). Legends: (a) SF-36 (PF); (b) SF-36 (RP); (c) SF-36
(BP); (d) SF-36 (GH); (e) SF-36 (VT); (f) SF-36 (SF); (g) SF-36 (RE); (h) SF-36 (ES)
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et al. [35] also showed the result that the QOL of T2DM
was lower if the patients showed complications. Compli-
cations could affect the QOL of type 2 diabetes patients
in many ways, such as increasing physical discomfort,
decreasing their activity, and reducing their physical
state. In addition, these various complications could

extend treatment time and add therapy methods [12].
For instance, the treatment of type 2 diabetes with
end-stage nephropathy required not only medical ther-
apy, but also dialysis and even renal transplant [36].
Meanwhile, complications could increase the cost of
type 2 diabetes [36–38]. Therefore, complications may

Fig. 6 Forest plot of diet with more red meat and the quality of life measured DSQL scale (OR)

Fig. 7 Forest plot of diet control and the quality of life measured by SF-36 (PF) scale (OR)
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increase the material and mental burden of type 2
diabetes patients. Besides, depression also could cause
more complications [38]. So depression may cause worse
QOL of type 2 diabetes patients. It was similar to the
result of our study, depression was associated with lower
QOL score. The results of studies of Wexler et al. [35]
and Verma et al. [39] also showed depression was an
associated characteristic of QOL of T2DM. Overall,
complications and depression could affect the QOL of
type 2 diabetes patients together. It was of interest that
whether depression should be considered as complica-
tion of diabetes rather than comorbidity [16]. Similarly,
for type 2 diabetes patients, knowing adequate informa-
tion about the natural history of the disease was helpful
to develop a positive attitude toward type 2 diabetes
[11]. Fear of hypoglycemia could influence the patients
to maintain a high blood glucose level [40–42]. So worry
about the disease could be seen as one of the factors that
may cause worse QOL.

The relationship between duration of diabetes and the
QOL was still controversial [17]. According to our study,
the longer duration could cause the worse QOL. Some
studies also reported that increased duration of dia-
betes was associated with poor QOL in T2DM pa-
tients [43]. It may be caused by that glycaemia
control tended to be worse with longer duration due
to a decline in beta cell function, and a decline in pa-
tients’ attitude and adherence to treatment regimen
[11]. Some previous studies [44–46] reported that gly-
caemia control was an important determinant of
QOL. While checking glucose frequently could be
helpful for glycaemia control, so glucose check fre-
quently might be a preventive factor for QOL [11],
similar to our study.
According to our study, physical exercise was preventive

to the QOL on most dimensions of SF-36 scale. Physical
exercise is beneficial for health in any domain (recreation,
transportation and so on) and is recommended by the

Fig. 8 Forest plot of glucose check frequently and the quality of life measured by SF-36 (PH) scale (OR)

Fig. 9 Forest plot of depression and the quality of life measured by different scales (ORs). Legends: (a) DSQL; (b) SF-36 (PH); (c) SF-36 (MH)
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WHO [47]. It could help to reduce the risk of diabetes
[48], and is correlated with blood glucose and blood pres-
sure control [12, 49]. Sung et al. [50] found that a regular
walking was effective for lowering blood glucose and
HbA1c in elderly people with type 2 diabetes.
According to our study, diet control had no significant

association with the QOL of type 2 diabetes patients.
While diet with more red meat was a negative factor of
the QOL. A previous study reported that people in the
top quintile of red meat intake had a greater chance of
having a metabolic syndrome [51]. The mechanism of
the relationship between eating more red meat and QOL
was not clearly understood. It was possible a surrogate
of some other influenced factors [12]. For example, the
meat-eater could had higher BMI than other people
[12], and women with high intake of red meat tended to
have less likely to exercise [52].
The strongest strength of our study was that it was the

first meta-analysis about related factors of the QOL of
type 2 diabetes patients. We calculated as many factors
as possible, and we classified these factors into 3 groups
to make it much clear to understand. Some variables
had wide range confidence intervals [such as complica-
tions measured by SF-36-Role limitations due to Emo-
tional problems (0.656, 10.387), Depression measured by
SF-36-Physical Health (3.184, 10.086) and Mental Health
(4.195, 31.383)]. It was because the number of the
included researches for each factor was too small. And
in meta-analysis, the results with wide confidence inter-
val were always treated as moderate-quality evidences
[53, 54]. So it need more related studies to find out the
real association between these factors and QOL of type
2 diabetes patients.
Meanwhile, our study had several limitations. First,

due to the language restriction, we included the publica-
tions in English and Chinese only. So articles written in
other languages were ignored. Second, the included
studies have used many different QOL scales and the
objective factors of each study was not exactly identical,
so many results in our study were pooled by only 2
included articles. Third, in many our included studies,
the authors have not showed the negative results. They
only reported the factors associated with the QOL sig-
nificantly. So much information was missing. Fourth,

heterogeneity among these included studies may affect
the accuracy of our results. Sensitivity analysis and
meta-regression could help to find the source of hetero-
geneity. However, limited to the dispersion and the
number of studies, we could not calculate it exactly.

Conclusion
We analyzed the related factors of QOL of type 2 dia-
betes patients using 18 included studies via systematic
review and meta-analysis, and found some interesting
results. We classified these factors into 3 groups (charac-
teristics related to the disease, life styles and mental
factors). The mechanism of the relationships between
these factors and QOL was complicated. Making tar-
geted strategies on these factors could improve the QOL
of type 2 diabetes patients more efficiently. And we hope
that more researchers could focus the QOL of type 2
diabetes patients, meanwhile, an authoritative guideline
for improving the QOL of type 2 diabetes patients could
be issued soon in the future.
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