
Int J Clin Exp Med 2020;13(12):9720-9726
www.ijcem.com /ISSN:1940-5901/IJCEM0119927

Original Article
High-quality nursing intervention can effectively improve 
blood glucose level, treatment compliance and quality 
of life in patients with diabetic retinopathy

Rong Huang1*, Xiao Liu2*, Lan Yu1

1Department of Ophthalmology, 2Ambulatory Surgery Center, Central Hospital of Wuhan, Tongji Medical College, 
Huazhong University of Science and Technology, Wuhan 430000, Hubei Province, China. *Equal contributors and 
co-first authors.

Received August 9, 2020; Accepted September 10, 2020; Epub December 15, 2020; Published December 30, 
2020

Abstract: Objective: To investigate the effect of high-quality nursing on blood glucose, treatment compliance and 
quality of life (QOL) in patients with diabetic retinopathy (DR). Methods: One hundred and forty-four DR patients 
treated in our hospital from 2017 to January 2019 were enrolled. Among them, 66 patients received routine care 
and were set as the regular group, and the remaining 78 patients received high-quality care and were included 
in the premium group. After intervention, blood glucose levels were measured in both groups, and psychological 
negative emotions were assessed using a self-rating anxiety scale (SAS) and a self-rating depression scale (SDS). 
Patients’ nursing compliance was evaluated by the treatment compliance questionnaire. Self-care ability was as-
sessed by the self-care agency scale (ESCA), quality of life was assessed by the quality of life questionnaire (QLQ-
C30), and nursing satisfaction was assessed by the nursing satisfaction questionnaire. Results: The post-nursing 
blood glucose, 2 h postprandial blood glucose (2hPBG) and glycosylated hemoglobin (HbA1c) levels in the premium 
group were lower than those in the regular group. The premium group presented lower SAS and SDS scores, as well 
as higher treatment compliance, ESCA scores, QOL and nursing satisfaction than the control group after nursing 
intervention. Conclusion: Compared with the conventional management scheme, a high-quality nursing mode can 
alleviate adverse psychological moods of DR patients, and enhance their treatment compliance and self-manage-
ment ability, thereby helping them regulate their heath.
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Introduction

Diabetes is one of the most common metabolic 
diseases, it has an increasing prevalence, and 
as such it poses a grave threat to human life 
and health [1]. It is reported that approximately 
415 million people worldwide suffered from 
diabetes in 2015, and this number may exceed 
640 million people by 2040 [2]. Diabetic reti-
nopathy (DR) is one of the most serious com- 
plications of diabetes, which, if left untreated, 
may lead to progressive visual impairment and 
eventual blindness [3]. With the increasing 
number of diabetes patients, the incidence of 
DR is also on the rise, which seriously affectes 
people’s physical and mental health and qua- 
lity of life (QOL) [4]. Currently, blood glucose 
control is a primary measure to prevent and 
delay the occurrence and progression of DR [5]. 
However, blood glucose is affected by many 

factors such as patients’ negative psychologi-
cal moods, inadequate self-management abi- 
lity and poor disease awareness, resulting in 
patients’ blood glucose control not being ideal, 
leading to various adverse outcomes [6, 7]. 
Therefore, it is high time to strengthen the  
care for DR patients and help them slow down 
disease progression.

High-quality nursing is a patient-centered nurs-
ing mode, which helps patients recover throu- 
gh scientific and comprehensive nursing mea-
sures to meet their psychological and health 
care needs [8, 9]. Existing evidence shows that 
high-quality nursing can provide more satisfac-
tory care for patients, with broad application 
prospects. For example, research results have 
shown that compared with routine nursing, 
high-quality nursing can improve the adverse 
emotions, activities of daily living and QOL of 
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liver cancer patients during radiotherapy, as 
well as reduce adverse reactions [10]. Other 
scholars have revealed that, high-quality nurs-
ing can more efficiently relieve anxiety and 
depression in MRI examination of patients  
with acute stroke in comparison with routine 
nursing, thereby improving examination com-
pletion rate, shortening examination time, and 
improving nursing satisfaction, which promot- 
es good application value [11]. In addition, in 
uremia nursing, the effect of high-quality nurs-
ing is also better than that of routine nursing 
[12]. However, as far as we know, there is a  
lack of research data on the application value 
of quality care in DR treatment.

Therefore, 144 DR patients admitted to our 
hospital were respectively given routine care 
and high-quality care, and the application value 
of these two nursing methods in DR patient 
care was compared, aiming to find a better 
nursing plan for DR patients.

Materials and methods

Study participants

One hundred and forty-four patients with DR 
who were treated in the Central Hospital of 
Wuhan, Tongji Medical College, Huazhong 
University of Science and Technology between 
2017 and January 2019 were selected and 
allocated into the regular group (n = 66) and 
the premium group (n = 78) according to the 
nursing methods adopted. Inclusion criteria: 
Patients diagnosed with DR, who could inde-
pendently complete the treatment of this stu- 
dy, and those with complete clinical data were 
enrolled. Informed consent was signed by both 
the patient and his/her guardian. Exclusion cri-
teria: Those with severe systemic diseases; 
those with other severe complications of dia- 
betes; those with difficulty in communication; 
those with mental illness; those who withdrew 
halfway; those who could not take care of  
themselves. This study was approved by the 
Ethics Committee of the Central Hospital of 
Wuhan, Tongji Medical College, Huazhong 
University of Science.

Nursing methods

Patients in the regular group were given rout- 
ine nursing, mainly including basic diet nursing, 
medication guidance and blood glucose de- 
tection.

Patients in the premium group were treated 
with high-quality nursing, primarily covering  
the following aspects. (1) Diet management: 
The patient was informed of the importance  
of a scientific and reasonable diet, and a rea-
sonable diet plan was formulated according to 
his/her physical condition to avoid the intake  
of high-fat, high-sugar and irritating food. In 
addition, the patient was urged to develop the 
habit of viewing the nutritional composition 
table of the food eaten before meals, thereby 
avoiding the patient’s unintentional intake of 
foods that adversely affect blood sugar. (2)  
Life intervention: While actively communicat- 
ing with the patient’s family for assistance and 
support, the patients’ adverse life schedule 
was pointed out and a corresponding correc-
tion plan was developed, in a combined eff- 
ort to help the patient correct bad habits. 
Besides, an online management hotline was 
opened to timely solve problems and emer- 
gencies encountered by patients. Moreover, 
patients were required to check blood glucose 
levels regularly, and were instructed to pay 
attention to eye hygiene and control the time  
of eye use. (3) Health education: By holding 
regular lectures on diabetes and DR, distribut-
ing health education materials and organizing 
patients and family members to watch dise- 
ase-related videos, patients were able to have 
a deeper understanding of the disease itself 
and related treatments, thereby reducing their 
anxiety and fear caused by lack of disease-
related knowledge, and prompting them to  
correct their own bad eating habits and life-
styles. (4) Psychological counseling: While 
actively communicating with patients’ families 
to provide psychological support for patients, 
patients were encouraged to build confidence 
both in treating diseases and in adhering to 
regular treatment. (5) Medication guidance: 
The drug use plan and matters needing atten-
tion were explained to patients, and the possi-
ble adverse reactions were informed in detail. 
Meanwhile, patients were urged to adhere to 
their medication as prescribed by the doctor.

Outcome measures

Fasting plasma glucose (FPG), 2 h postprandial 
blood glucose (2hPG) and glycosylated hemo-
globin (HbA1c) were measured before and 6 
months after nursing.

Self-rating anxiety scale (SAS) [13] and self-rat-
ing depression Scale (SDS) [14] were employed 
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for anxiety and depression assessment of 
patients before and 6 months after nursing, 
each with a total score of 100 points. A higher 
the score, indicates more serious anxiety or 
depression.

Six months after nursing, the “Treatment 
Compliance Questionnaire” compiled by our 
hospital was used to evaluate the treatment 
compliance of patients in both groups. The  
survey contents included five aspects, includ-
ing reasonable diet, regular exercise, stand- 
ardized medication, living habits and regular 
monitoring of blood glucose, totaling 100 
points. According to the scores, the patients 
were classified in noncompliance (< 70 points), 
basic compliance (70-85 points), and compli-
ance (> 85 points). The total compliance rate = 
(basic compliance + compliance)/total number 
of cases ×100%.

The exercise of self-care agency scale (ESCA) 
[15], including four dimensions of skills, knowl-

basicly satisfied and ≥ 90 points indicated 
satisfied.

Statistical analysis

The data were statistically processed and visu-
alized by SPSS 25.0 and GraphPad Prism 7, 
respectively. The counting data were compared 
by either Chi-square test or Fisher exact test. 
For measurement data, inter-group and intra-
group comparisons were respectively done by 
independent t-test and paired t-test, and multi-
group comparisons and the verification were 
conducted by one-way analysis of variance 
(ANOVA) and post-tests. P value < 0.05 indicat-
ed a statistically significant difference.

Results

Comparison of general data

Patient characteristics showed no significant 
differences between the two groups in terms of 

Table 1. Comparison of general information between the two 
groups ([n (%)], x ± sd)

Groups Regular  
group (n = 66)

Premium 
group (n = 78) χ2/t P

Gender 1.949 0.163
    Female 27 (40.91) 41 (52.56)
    Male 23 (59.09) 21 (47.44)
Average age (years old) 58.98±6.98 57.38±6.11 1.467 0.145
BMI (kg/m2) 23.2±2.33 23.66±2.18 1.196 0.234
Course of disease (year) 2.45±1.11 2.65±1.32 0.974 0.332
Dietary preference 0.504 0.478
    Light 46 (69.70) 50 (64.10)
    Greasy 20 (31.30) 28 (35.90)
Residence 0.719 0.396
    Urban 36 (54.55) 48 (46.54)
    Rural 30 (45.45) 30 (38.46)
Drinking history 0.340 0.527
    Yes 27 (40.91) 36 (46.15)
    No 39 (59.09) 42 (53.85)
Exercise habits 0.327 0.568
    Yes 24 (36.36) 32 (41.03)
    No 32 (63.64) 44 (58.97)
Marital status 0.619 0.432
    Married 48 (72.73) 52 (66.67)
    Single 18 (27.27) 26 (33.33)
Retinopathy stage 0.327 0.568
    I-II 42 (63.64) 46 (58.97)
    III-IV 24 (36.36) 32 (41.03)

edge, responsibility and self-
concept, was used to evaluate 
the self-care ability of patients  
in the two groups before and 6 
months after intervention. A 
lower the score indicates worse 
self-care ability.

The QOL of patients 6 months 
after nursing, included disease 
control, life behavior, exercise 
and psychological emotional 
changes, which were evaluated 
according to the Quality of Life 
Questionnaire-Core 30 (QLQ-
C30) [16]. The score of each 
item was 100 points, and the 
score was in proportion to the 
QOL of the patient.

One day before the end of  
nursing, the self-made nursing 
satisfaction questionnaire, whi- 
ch mainly covering attitude, per-
sonality, appearance, and oper-
ating proficiency, was adopted  
to identify the nursing satisfac-
tion of patients. There were 20 
questions in total, each scored 
with 5 points. On a 100-point 
scale, < 70 points indicated dis-
satisfied, 70-89 points indicated 



Application value of high-quality nursing in diabetic retinopathy

9723	 Int J Clin Exp Med 2020;13(12):9720-9726

gender, age, BMI index, course of disease, 
dietary preferences, residence, exercise habits, 
drinking history, marital status and retinopathy 
stage (P > 0.05) (Table 1).

Comparison of blood glucose levels

FBG, 2hPG and HbA1c differed insignificantly 
before nursing (P > 0.05), while their levels 
decreased remarkably in both groups after 
nursing, and those in the premium group were 
noticeably lower compared with the regular 
group (P < 0.05) (Figure 1).

Comparison of SAS and SDS scores 

Before nursing, there were no significant differ-
ences in SAS and SDS scores between the two 
groups (P > 0.05). However, the SAS and SDS 

total compliance rate was 75.76%. While the 
results in the premium group were compliance: 
52 patients (66.67%), basic compliance: 18 
patients (23.08%), non-compliance: 8 patients 
(10.26%), with a total compliance rate of 
89.74%. The data identified a higher total com-
pliance rate in the premium group than in the 
regular group (P < 0.05) (Table 2).

Comparison of ESCA scores

The ESCA score did not identify any note- 
worthy difference between the two groups 
before nursing (P > 0.05). While after nursing, 
the ESCA score elevated remarkably in both 
groups, and the increase was more evident in 
the premium group than in the regular group (P 
< 0.05) (Figure 3).

scores reduced notably in 
both groups after nursing, and 
the scores were lower in the 
premium group as compared 
to the regular group (P < 0.05) 
(Figure 2).

Comparison of treatment 
compliance of patients

The treatment compliance of 
the two groups was evaluat- 
ed 3 months after nursing. 
The evaluation in the regular 
group was as follows: compli-
ance: 28 patients (42.42%), 
basic compliance: 22 patients 
(33.33%), non-compliance: 16 
patients (24.24%), and the 

Figure 1. Comparison of blood glucose levels. A. Comparison of FBG levels between the two groups before and after 
nursing. B. Comparison of 2hPG levels between the two groups before and after nursing. C. Comparison of HbA1c 
levels between the two groups before and after nursing. *indicates P < 0.05 compared with that before nursing; 
#indicates P < 0.05 compared with the regular group.

Figure 2. Comparison of SAS and SDS scores. A. Comparison of SAS scores 
between the two groups before and after nursing. B. Comparison of SDS 
scores between the two groups before and after nursing. *indicates P < 
0.05 compared with that before nursing; #indicates P < 0.05 compared with 
the regular group.
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Comparison of QOL

Compared with the regular group, the scores of 
QLQ-C30, including disease control, life behav-
ior, exercise and psychological mood were sta-
tistically higher in the premium group after 
nursing (P < 0.05) (Table 3).

Comparison of nursing satisfaction

Concerning patients’ satisfaction with nursing, 
it was found that 23 patients (34.85%) in the 
regular group were very satisfied, 39 patients 
(59.09%) were basically satisfied, and 14 
patients (21.21%) were dissatisfied, with a sat-
isfaction rate of 79.79%. In the premium group, 
42 patients (53.85%) were very satisfied, 30 
patients (38.46%) were basically satisfied, and 
6 patients (7.69%) were dissatisfied, with a  
satisfaction rate of 92.31%. The satisfaction in 
the premium group was higher than that in the 
regular group (P < 0.05) (Table 4).

Discussion

The results of this study demonstrated that 
compared with the routine nursing mode, the 
high-quality nursing mode could provide DR 
patients with more satisfactory nursing quality, 
which was reflected by the premium group 
being superior to the regular group in blood glu-
cose control, psychological mood, treatment 
compliance, self-management ability and  
self-efficacy, as well as QOL and nursing 
satisfaction.

DR is one of the common microangiopathy in 
patients with diabetes, which may lead to vi- 
sion loss and blindness [17]. Due to the 
extremely long treatment cycle of DR and the 
lack of disease awareness, many patients will 
experience bad psychological emotions such 
as fear, anxiety, depression and uneasiness 
during treatment, which will lead to the 
decrease of patients’ treatment compliance, 
affecting the control of the disease [18, 19]. 
Therefore, in the nursing process, we should 
care about the psychological and emotional 
changes of DR patients, timely channel their 
bad psychological emotions, and establish 
their confidence in facing the disease. In the 
present study, measures such as targeted psy-
chological care, health education and medica-
tion guidance were taken to improve the 
adverse psychological mood and treatment 
compliance of patients in the premium group. 
As expected, the SAS and SDS scores were 
notably lower and the total compliance rate 
was higher in the premium group in compari- 
son with the regular group. Self-management, 
vital in the care of chronic diseases such as  
diabetes, however, is seriously deficient in DR 
patients [20, 21]. To effectively control the pro-
gression of the disease, patients need to 
strengthen their self-management ability to 
correct their bad habits. This study assessed 
the self-management ability of patients in the 
two groups and found that after nursing, the 
ESCA score of patients in the two groups was 

Table 2. Comparison of treatment compliance of patients
Groups Compliance Basic compliance Non-compliance Total compliance
Regular group (n = 66) 28 (42.42) 22 (33.33) 16 (24.24) 50 (75.76)
Premium group (n = 78) 52 (66.67) 18 (23.08) 8 (10.26) 70 (89.74)
χ2 - - - 5.035
P - - - 0.029

Figure 3. Comparison of ESCA scores between the 
two groups before and after nursing. The ESCA score 
increased significantly in both groups after nursing, 
and the score in the premium group was higher than 
that in the regular group. *indicates P < 0.05 com-
pared with that before nursing; #indicates P < 0.05 
compared with the regular group.
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increased compared with that before nursing, 
but the improvement was more significant in 
the premium group, indicating that the high-
quality nursing can significantly improve ad- 
verse psychological moods, treatment compli-
ance and self-management ability of DR 
patients compared with routine nursing.

Helping patients control blood glucose level  
is the top priority in DR care because reason-
able control of blood glucose level can delay 
the progress of DR [18, 22]. Whereas, in the 
long process of controlling blood glucose, 
patients will suffer from unhealthy psychologi-
cal emotions, declined self-management abi- 
lity and decreased treatment compliance that 
are not conducive to blood glucose control.  
The routine nursing model mainly revolves 
around the disease itself, but pays insuffici- 
ent attention to the psychological changes  
and individual needs of patients, which cannot 
help patients control the progress of the dis-
ease for a long time. On the contrary, high-qual-
ity nursing, as a people-oriented nursing model, 
can utilize professional knowledge, operations 
and attitude to carry out comprehensive inter-
vention measures against factors that are not 
conducive to patients’ blood glucose control, 
so as to help patients control the progression 
of the disease [8, 9]. The results of this study 
showed that after nursing, FPG, 2hPG and 
HbA1c levels in the premium group were evi-
dently reduced and were all lower than those  
in the regular group. The reason is that com-
pared with routine nursing, high-quality nursing 
can significantly improve the adverse psycho-
logical mood, treatment compliance and self-
management ability of DR patients, so as to 
help them control blood glucose more effec-

tively. At the end of this study, the QOL and 
nursing satisfaction of the patients were also 
assessed. Unsurprisingly, the QLQ-C30 score 
and nursing satisfaction were higher in the pre-
mium group than in the regular group. It sug-
gests that routine nursing mode can no longer 
meet the nursing needs of DR patients, while 
high-quality nursing modes are recognized by 
more patients and can be promoted and 
applied in clinical practice.

However, there are still some deficiencies in 
this study. First of all, this study evaluated 
patients’ treatment compliance and nursing 
satisfaction by the self-made evaluation meth-
ods of our hospital, which may affect the  
credibility to a certain extent. Secondly, with 
the younger onset age of diabetes, DR onset 
also tends to be younger; but the participants 
included in this study are all older, so it is not 
clear whether high-quality nursing can be bet-
ter than the conventional nursing in the young-
er population with DR. It is hoped that we can 
address these deficiencies in the follow-up 
experiments to improve our research.

Collectively, compared with the conventional 
management scheme, high-quality nursing can 
resolve the adverse psychological mood of DR 
patients, and improve their treatment compli-
ance and self-management ability, thereby 
helping them control their conditions.
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Table 3. Comparison of QOL scores between the two groups (x ± SD)
Groups Disease control Life behavior Exercise Psychological mood
Regular group (n = 66) 75.57±5.11 73.87±4.98 72.83±5.46 75.67±5.99
Premium group (n = 78) 81.54±5.42 79.55±5.35 78.87±6.11 82.67±5.77
t 6.760 6.551 6.204 7.128
P < 0.001 < 0.001 < 0.001 < 0.001

Table 4. Comparison of nursing satisfaction between the two groups [n (%)]
Groups Very satisfied Basically satisfied Dissatisfied Satisfaction
Regular group (n = 66) 23 (34.85) 39 (59.09) 14 (21.21) 52 (79.79)
Premium group (n = 78) 42 (53.85) 30 (38.46) 6 (7.69) 72 (92.31)
χ2 - - - 5.464
P - - - 0.019



Application value of high-quality nursing in diabetic retinopathy

9726	 Int J Clin Exp Med 2020;13(12):9720-9726

and Technology, No. 26 Shengli Street, Jiang’an 
District, Wuhan 430000, Hubei Province, China. Tel: 
+86-13657273746; E-mail: dryulan@yeah.net

References

[1]	 Pereira DM, Shah A, D’Souza M, Simon P, 
George T, D’Souza N, Suresh S and Baliga MS. 
Quality of life in people with diabetic retinopa-
thy: Indian study. J Clin Diagn Res 2017; 11: 
NC01-NC06.

[2]	 Papatheodorou K, Banach M, Bekiari E, Rizzo 
M and Edmonds M. Complications of diabetes 
2017. J Diabetes Res 2018; 2018: 3086167.

[3]	 Kanagasingam Y, Xiao D, Vignarajan J, Pre-
etham A, Tay-Kearney ML and Mehrotra A. 
Evaluation of artificial intelligence-based grad-
ing of diabetic retinopathy in primary care. 
JAMA Netw Open 2018; 1: e182665.

[4]	 Shah M, Ormsby GM, Noor A, Chakrabarti R, 
Mörchen M, Islam FMA, Harper CA and Keeffe 
JE. Roles of the eye care workforce for task 
sharing in management of diabetic retinopathy 
in Cambodia. Int J Ophthalmol 2018; 11: 101-
107.

[5]	 Al Rasheed R and Al Adel F. Diabetic retinopa-
thy: knowledge, awareness and practices of 
physicians in primary-care centers in Riyadh, 
Saudi Arabia. Saudi J Ophthalmol 2017; 31: 
2-6.

[6]	 Fenwick EK, Cheng GH, Man REK, Khadka J, 
Rees G, Wong TY, Pesudovs K and Lamoureux 
EL. Inter-relationship between visual symp-
toms, activity limitation and psychological 
functioning in patients with diabetic retinopa-
thy. Br J Ophthalmol 2018; 102: 948-953.

[7]	 Man REK, Fenwick EK, Gan ATL, Sabanayagam 
C, Gupta P, Aravindhan A, Wong TY, Tan GSW 
and Lamoureux EL. Association between per-
ceived barriers to diabetes self-management 
and diabetic retinopathy in Asian patients with 
type 2 diabetes. JAMA Ophthalmol 2017; 135: 
1387-1393.

[8]	 Bachnick S, Ausserhofer D, Baernholdt M and 
Simon M; Match RN study group. Patient-cen-
tered care, nurse work environment and im-
plicit rationing of nursing care in Swiss acute 
care hospitals: a cross-sectional multi-center 
study. Int J Nurs Stud 2018; 81: 98-106.

[9]	 Black BS, Johnston D, Leoutsakos J, Reuland 
M, Kelly J, Amjad H, Davis K, Willink A, Sloan D, 
Lyketsos C and Samus QM. Unmet needs in 
community-living persons with dementia are 
common, often non-medical and related to pa-
tient and caregiver characteristics. Int Psycho-
geriatr 2019; 31: 1643-1654.

[10]	 Pang L, Wang Y, Xing Y and Zhao C. Application 
effects of whole course high-quality nursing on 
patients with liver cancer during radiotherapy. 
Iran J Public Health 2019; 48: 1777-1785.

[11]	 Wu L and Zhang L. Effect of high-quality nurs-
ing on improvement of anxiety and depression 
of patients with acute stroke in MRI examina-
tion. Iran J Public Health 2017; 46: 1646-
1651.

[12]	 Huang WH, Wu YF, Cong JM and Jiang X. Role 
of different blood purification nursing models 
in uremic patients: a preliminary report. Med 
Sci Monit 2018; 24: 6873-6881.

[13]	 Dunstan DA, Scott N and Todd AK. Screening 
for anxiety and depression: reassessing the 
utility of the Zung scales. BMC Psychiatry 
2017; 17: 329.

[14]	 Liu N, Liu S, Yu N, Peng Y, Wen Y, Tang J and 
Kong L. Correlations among psychological re-
silience, self-efficacy, and negative emotion in 
acute myocardial infarction patients after per-
cutaneous coronary intervention. Front Psychi-
atry 2018; 9: 1.

[15]	 Yamashita M. The exercise of self-care agency 
scale. West J Nurs Res 1998; 20: 370-381.

[16]	 Lee MC, Park H, Lee BC, Lee GH and Choi IJ. 
Comparison of quality of life between open and 
endoscopic thyroidectomy for papillary thyroid 
cancer. Head Neck 2016; 38 Suppl 1: E827-
831.

[17]	 Khoo K, Man REK, Rees G, Gupta P, Lamou-
reux EL and Fenwick EK. The relationship be-
tween diabetic retinopathy and psychosocial 
functioning: a systematic review. Qual Life Res 
2019; 28: 2017-2039.

[18]	 Duan F, Liu Y, Chen X, Congdon N, Zhang J, 
Chen Q, Chen L, Chen X, Zhang X, Yu C and Liu 
Y. Influencing factors on compliance of timely 
visits among patients with proliferative diabet-
ic retinopathy in southern China: a qualitative 
study. BMJ Open 2017; 7: e013578.

[19]	 Sussman JB, Schell GJ, Lavieri MS and Hay-
ward RA. Implications of true and perceived 
treatment burden on cardiovascular medica-
tion use. MDM Policy Pract 2017; 2: 
2381468317735306.

[20]	 Mehravar F, Mansournia MA, Holakouie-Naieni 
K, Nasli-Esfahani E, Mansournia N and Almasi-
Hashiani A. Associations between diabetes 
self-management and microvascular compli-
cations in patients with type 2 diabetes. Epide-
miol Health 2016; 38: e2016004.

[21]	 Yang L, Wu Q, Hao Y, Cui Y, Liang L, Gao L, Jiao 
M, Ning N, Sun H, Kang Z, Han L, Li Y and Yin 
H. Self-management behavior among patients 
with diabetic retinopathy in the community: a 
structural equation model. Qual Life Res 2017; 
26: 359-366.

[22]	 American Diabetes Association. Standards of 
medical care in diabetes-2016 abridged for 
primary care providers. Clin Diabetes 2016; 
34: 3-21.

mailto:dryulan@yeah.net

