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Abstract

Aims Diabetic retinopathy remains asymptomatic until its late stages but remains a leading cause of vision impairment
and blindness. We studied quality of life and the ability to deal with the discomfort deriving from the presence of a chronic
disease in patients with type 1 diabetes and different stages of retinopathy.

Methods Multicenter collaborative observational study involving nine centers screening for retinopathy in different areas of
Italy. The National Eye Institute 25-item visual functioning questionnaire and the locus of control tool were administered to
449 people with type 1 diabetes between February 2016 and March 2018. Socio-demographic and clinical data were collected.
Results On multivariable analysis, severe retinopathy is associated with worse scores for general vision, ocular pain, near
vision activities, distance vision activities, driving, color vision, peripheral vision and lower values of internal control,
independently of visual acuity. Women had a perception of worse general health, distance vision activities and driving, and
lower internal control and trust in others. Worse scores for visual-specific social functioning, visual-specific mental health,
visual-specific role difficulties, visual-specific dependency and peripheral vision were associated with higher HbAlc levels.
Fatalism increased with rising HbAlc levels.

Conclusions These results confirm that a gap exists between patients’ knowledge and expectations on retinopathy and pro-
viders’ expertise and assumptions. To bridge this gap, patient-centered education and engaging approaches may be more
effective than simple information given during consultations.

Keywords Quality of life - People with type 1 diabetes - Diabetic retinopathy
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Introduction

Diabetic retinopathy (DR) remains asymptomatic until it
reaches its late stages but is still a leading cause of vision
impairment and blindness in people with diabetes [1-3].
The prevalence of DR is about 70% in patients with type
1 diabetes and 40% among those with type 2, with no dif-
ferences by gender [3]. Its annual incidence ranges from
2.2 to 12.7% and progression rate from 3.4 to 12.3% [3].
Although optimal control of blood glucose and blood pres-
sure can prevent DR and retard its progression, they are
not always achieved [4]. In addition, even among patients
well within treatment targets, retinopathy may develop and
progress [4]. Hence, despite regular control visits, treat-
ment by laser photocoagulation or other invasive therapies
may become necessary [4—6].

Well-organized procedures to screen for sight-threat-
ening DR reduce the risk of visual loss, and success of
prevention strategies depends on planning and instrumen-
tation as well as patient involvement [5, 6]. However, peo-
ple with diabetes are not always able to understand the
link between eye problems, poor metabolic control and
the importance of regular eye exams [7]. In addition, they
may have difficulties in coping with the complications of
DR [7], in terms of worsening visual-specific quality of
life, deterioration in social and relational aspects and daily
tasks. All this may lead to depression, social isolation and
difficulties at home, in school or at work. As a preliminary
step to make integrated, people-centered health services
work by fostering patient engagement [8], we studied qual-
ity of life and the ability to deal with the problematic situ-
ations that derive from the presence of a chronic disease
in patients with type 1 diabetes and different stages of
diabetic retinopathy.

Patients and methods

This was a multicenter collaborative and observational
study involving nine centers dedicated to the screening of
DR in different geographical areas of Italy. Patients attend-
ing their DR screening clinics were enrolled consecutively.
Approval of the institutional Ethics Committees by Citta
della Salute e della Scienza di Torino, Ordine Mauriziano
di Torino, was extended to all participating center. All
patients signed their informed consent to participate.
Socio-demographic data were collected from digital
medical records and are shown in Table 1. These include
gender, age, best-corrected visual acuity (BCVA), duration
of diabetes, schooling, living alone, occupation, smoking
habits, physical activity, presence of hypertension, HbAlc,
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frequency of self-monitoring of blood glucose, daily units
of insulin, use of continuous insulin infusion and num-
ber of hypoglycemic episodes or severe hypoglycemias
requiring administration of i.m. glucagon over the previ-
ous 6 months. Frequency of diabetes visits and eye visits
over the previous year, reasons for eye consultation, sever-
ity of DR, cataract and previous laser treatment are also
detailed in Table 1.

The patients were offered three options to answer the
question about their reasons for attending the eye clinic:
requested by diabetologist,; requested by the patient in
the absence of visual symptoms; and requested by patient
because of visual symptoms.

Screening for DR was carried out according to Italian
guidelines [9]. Briefly, the procedure includes collection
of patients’ data, measurement of BCVA, pupil dilation by
1% tropicamide eyedrops and color photographs of 2° x 45°
fields (macula and nasal to disk). The retinal photographs
were graded by expert ophthalmologists in each center,
according to routine clinical practice, and DR was classi-
fied as: absent, mild (microaneurysms only or isolated blot
hemorrhages) corresponding to ETDRS grade 20 [10], mod-
erate (ETDRS grade 35), severe non-proliferative (ETDRS
grades 47-53), and proliferative. Previous laser treatment
was assessed from the patient’s history.

Psychometric evaluation

Two questionnaires, the National Eye Institute 25-item Vis-
ual Functioning (NEI VFQ-25) [11-13] and the locus of
control tool [14], were administered to 449 people with type
1 diabetes, aged 1880 years, attending DR screening clinics
between February 2016 and March 2018.

The providers involved in the study were trained to follow
the correct procedures for the administration of the question-
naires and collect variables.

The original NEI VFQ-25 Questionnaire had been trans-
lated into Italian and validated [13]. It includes 25 items
grouped into 12 subscales: general health, general vision,
ocular pain, difficulty with near vision activities, difficulty
with distance vision activities, visual-specific social func-
tioning, visual-specific mental health, visual-specific roledif-
ficulties, visual-specific dependency, driving difficulties, dif-
ficulty with color vision and difficulty with peripheral vision.

Each subscale is converted into a score between 0 and
100, with higher scores indicating better visual-specific
quality of life. The questionnaire takes on average approxi-
mately 10 min to administer in the interviewer format [13].

The locus of control questionnaire of Peyrot and Rubin
includes a set of 18 statements measuring expectancies
of internal, chance and “powerful others” control over
diabetes-related health outcomes. The final questionnaire
consists of six items for each of three domains measuring
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Table 1 Socio-demographic and clinical data

Total (n=449)" Absent DR (n=156) Mild—moderate DR  Severe DR (n=151) Laser treatment p value
(n=115) (n=21)
Gender (men— 51.0-49.0 48.7-51.3 54.8-45.2 51.7-48.3 47.6-52.4 0.785
women)*
Age (years)? 42.4+12.8 35.1+12.8 448+12.3 47.9+9.5 41.6+12.0 <0.001
Duration of diabetes 27.2+13.0 17.4+10.7 30.0+11.0 35.1+10.2 28.8+12.4 < 0.001
(years)*
BCVA median (IQR) 10 (9, 10) 10 (10;10) 10 (9, 10) 9 (7;10) 10 (9, 10) <0.001
Schooling* 23.9-49.9-26.2 20.6-45.2-34.2 20.0-53.0-27.0 30.7-50.7-18.7 19.1-61.9-19.0 0.036
Living alone (yes)*  52.3 57.9 439 51.7 66.7 0.074
Occupation* 19.2-13.4-18.3— 19.3-12.7-17.3- 17.4-10.4-21.7- 21.2-159-17.2- 14.3-19.0-14.3— 0.014
29.9-19.2 21.3-29.3 37.4-13.0 33.1-12.6 23.8-28.6
Smoking no/yes/ 62.2-23.9-13.9 64.7-28.2-7.1 55.6-25.2-19.1 64.4-18.1-17.5 57.1-33.3-9.5 0.017
former*
Physical activity* 54.9-34.8-10.3 52.6-39.7-7.7 55.7-31.3-13 56-34-10 71.4-19.1-9.5 0.406
Hypertension* 345 25.7 35.1 42.0 40.0 0.026
HbAlc (% of total 7.8+1.3 7.7+15 7.8+1.2 7.8+1.1 85+22 0.0922
Hb)*
HbAlc (mmol/mol)* 61.8+14.6 61.0+15.6 61.6+13.2 61.7+12.3 70.2+24.1 0.0836
Self-monitoring of ~ 56.2 61.0 53.0 55.0 47.6 0.488
blood glucose (>4
home tests)*
Insulin therapy 42.3+20.0 38.8+18.0 433+18.0 44.6+23.6 429+13.7 0.0725
(daily units)
Insulin pump* 25.8 335 20.5 26.3 15.0 0.066
Hypoglycemia in the 71.2 68.2 67.5 78.2 66.7 0.158
last 6 months*
Severe hypoglyce- 7.7 7.9 53 7.3 23.8 0.035
mia requiring i.m.
glucagon*
Diabetes visits previ- 5.8-37.6-56.6 7.1-36.8-56.1 7.0-33.0-60.0 4.0-38.0-58.0 4.8-57.1-38.1 0.419
ous year*
Eye visits previous ~ 40.0 9.1 39.8 69.8 524 <0.001
year (> once per
year)*
Reason for eye con-  62.7-10.1-27.2 82.6-9.7-1.7 65.8-7.9-26.3 43.0-13.9-43.1 42.9-0-57.1 <0.001

sultation*

BCVA best-corrected visual acuity, Schooling primary and middle school/high school/university degree, Occupation housewife and retired/blue-
collar worker/white-collar worker/self-employed/others, Physical activity rarely/2/3 time at weeks/everyday, Diabetes visits per year none/1-2/3
or more, Reason for eye consultation requested by diabetologist/requested by patient without visual symptoms/requested by patient because of

visual symptoms

#Results are shown relative frequencies (%) for categorical data* and as mean + SD for continuous variables

Data on diabetic retinopathy available only for 443 patients

the degree to which subjects consider their diabetes to be

under their own control, dependent on others or dependent
on chance or fate [14].

After completing the questionnaires, the patients were
given the opportunity to answer a final open question:
“Thank you for answering these questions and giving your
opinion. If you wish to add further comments please write

them on this page.”

Statistical analysis

Results are shown as relative frequencies (%) for categorical

data and mean + SD or median and interquartile range (IQR)
for continuous variables, as appropriate.

The Chi-square test for categorical variables and analy-
sis of variance (ANOVA) with Bonferroni correction, or

Kruskal-Wallis test in case of nonparametric distribution,

@ Springer



1212

Acta Diabetologica (2019) 56:1209-1216

for continuous variables were carried out to assess whether
significant differences could be detected among four DR
stages (no; mild—moderate; severe; and previous laser
treatment) for socio-demographic and clinical data, and to
compare the above stages of DR for the items from the NEI
VFQ-25 and locus of control questionnaires. Chi-square test
for categorical variables and t or Wilcoxon test for continu-
ous variables were used to compare the severe DR and laser
treatment groups.

Multivariable analysis models were then used to inves-
tigate the independent effects of different stages of DR on
vision-related quality of life and locus of control. Linear
regression models were fit using scores from the different
subscales of the NEI VFQ-25 and locus of control question-
naires as dependent variables and the three stages of DR
severity (no, mild—moderate and severe), gender, duration
of diabetes, schooling, smoking habits, hypertension and
HbAlc as independent variables.

For all tests, a p value of less than 5% was considered
significant.

All analyses were performed with Stata 14.

Results

Four hundred and forty-nine people with type 1 diabetes
were recruited and administered the two questionnaires.
Assessable fundus photographs were available for 443 of
them, 156 with no retinopathy, 115 with mild—-moderate
retinopathy, 151 with severe retinopathy and 21 who had
received laser treatment.

Socio-demographic and clinical data

Table 1 shows that patients without DR were younger and
had shorter disease duration (p < 0.001). People with severe
DR had worse BCVA (p <0.001) and longer diabetes dura-
tion (p <0.001), were more likely to be hypertensive, had
lower schooling and were more likely to be housewives/
retired and self-employed (p =0.014). As the severity of
retinopathy progressed, the number of eye visits per year
increased (p <0.001), in most cases as a consequence of
visual symptoms (p <0.001).

Compared with the patients with severe DR, those who
had received Laser Treatment were younger (41.6+12.0
vs 47.9+£9.5; 0.0063) and had shorter diabetes duration
(28.8+12.4 vs 35.1+10.2; 0.0038), but did not differ sig-
nificantly for any of the other variables considered.

Psychometric evaluation

Compared to the patients with severe DR, those who had
received laser treatment had worse scores for general health

@ Springer

(42.5+24.5 vs 58.3+28.2; 0.0183) and visual-specific
dependency (91.2+20.3 vs 97.1+10.4; 0.04). However,
because of their small number, patients who had received
laser treatment are not included in Table 2, summarizing
the data on vision-related quality of life and the following
multivariable analysis (Table 3).

Compared with patients with no and mild—moderate DR,
those with severe DR had worse scores for general vision,
ocular pain, near vision activities, distance vision activi-
ties, driving, color vision and peripheral vision (p <0.001).
Visual-specific mental health was significantly lower in
the severe compared to the mild—moderate DR group only
(0.046).

In terms of locus of control, the patients with severe DR
had lower scores for internal control than those without DR.

On multivariable analysis (Table 3), general vision
(p <0.001), ocular pain (p <0.01), near vision activities
(p <0.05), distance vision activities (p <0.01), driving
(p <0.05), color vision (p <0.05) and peripheral vision
(p <0.001) remained significantly worse in the people with
severe DR.

Adding BCVA as an independent variable to all the
models did not change the overall results, except for driv-
ing, which improved with better BCVA (f 1.12 p=0.02),
whereas severe DR was no longer significant.

Multivariable analysis also showed that general health
(p<0.01), distance vision activities (p <0.001) and driving
(p<0.01) were lower among women. Interestingly, general
health improved with longer duration of disease (p <0.01),
while driving worsened in the presence of hypertension
(p<0.05).

Visual-specific social functioning (p < 0.05), visual-spe-
cific mental health (p <0.05), visual-specific role difficul-
ties (p <0.05), visual-specific dependency (p <0.001) and
peripheral vision (p <0.05) were negatively modified by
increasing glycated hemoglobin levels.

The locus of control questionnaire showed lower values
of internal control in the presence of severe DR (p <0.01).
Lower levels of internal control (p <0.01) and trust in oth-
ers (p <0.05) were observed among women. Lower fatalism
(p<0.01) and trust in others (p <0.05) were found among
people with higher education. People with higher levels of
trust in others were more frequently hypertensive patients
(»<0.001) and fatalism increased with increasing glycated
hemoglobin (p <0.05).

Discussion

The NEI VFQ-25 has demonstrated consistency and valid-
ity to assess the impact of retinopathy on the life of people
with diabetes in previous clinical studies [15, 16]. DR is a
common, potentially blinding, microvascular complication
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Table 2 National Eye Institute 25-item visual functioning and locus of control questionnaires

Questionnaires and dimensions Absent DR (n=156) Mild-moderate DR Severe DR (n=151) p value*

(n=115)

National Eye Institute 25-item visual functioning
General health 54.4+20.6 61.5+25.5 58.3+28.2 NS
General vision 70.3+18.5 64.9+18.6 572+179 <0.001°
Ocular pain 91.7+11.1 90+12.5 85.7+15.1 <0.001°
Near vision activities 93.2+12.7 94.2+10.2 87.8+18.0 <0.001°
Distance vision activities 95.1+9.0 95.5+10.0 91.8+13.5 0.008"
Visual-specific social functioning 98.5+6.9 99.2+3.8 97.6+9.0 NS
Visual-specific mental health 86.9+14.4 89.2+11.7 84.7+£16.5 0.046°
Visual-specific role difficulties 96.4+11.8 96.5+9.4 93.0+17.5 NS
Visual-specific dependency 97.8+11.7 98.4+6.9 97.1+104 NS
Driving 94.4+9.0 94.1+9.6 89.2+14.9 <0.001°
Color vision 99.2+4.4 99.6+3.3 95.8+12.4 <0.001°
Peripheral vision 96.9+10.0 98.0+8.2 87.2+21.8 <0.001°

Locus of control
Internal control 27.5+5.3 28.4+5.2 27.5+5.0 26.8+5.6 0.038¢
Role of chance 124+5.2 124+53 12.7+4.8 123+54 NS
Trust in others 22.8+5.5 22.6+5.2 229+6.1 229+53 NS

Results are shown as mean +SD and *analysis of variance (ANOVA) test

“Data used for DR sum up to 422, having left out 21 patients with laser treatment and 6 missing

bSignificant differences detected between both severe versus no and severe versus mild-moderate retinopathy group

“Significant differences detected between severe versus mild—moderate retinopathy group

dSignificant differences detected between severe versus no retinopathy group

and studies exploring psychological adjustment in diabetic
individuals showed that even those with mild DR express
feelings of uncertainty and vulnerability at the prospect of
losing vision [17]. Key risk factors include hyperglycemia,
dyslipidemia, hypertension and long duration of disease as
the majority of patients will have some degree of retinopathy
after 20 years of diabetes [18-20].

Diabetic retinopathy is classified into mild, moderate and
severe non-proliferative or proliferative according to the
presence and severity of microaneurysms, intraretinal hem-
orrhages, hard exudates, cotton wool spots, venous caliber
abnormalities, intraretinal microvascular abnormalities and
appearance of fibrovascular proliferations [21]. Visual acu-
ity and visual functioning are usually not affected in its mild
and moderate stages. However, as the disease progresses to
severe retinopathy, visual impairment may occur, resulting
in difficulties with day-to-day tasks, driving and mobility
[22].

Few patients in this study had severe visual impairment
despite retinopathy in different stages, severe in about one-
third of cases and already treated by photocoagulation in 21.
However, the NEI VFQ-25 questionnaire was able to detect
subtle abnormalities in most dimensions, confirming previ-
ous data in the literature. We could confirm a link between
psychological dimensions and daily activities previously

reported by other studies that have shown the high emo-
tional and social impact of DR [23, 24]. Indeed, people with
severe DR may experience pain and difficulties in carrying
out ordinary accomplishments such as cooking or daily fam-
ily endeavors. Severe DR modifies the ability to engage in
distance activities and social life in such cultural behaviors
as viewing a film or participating in a sporting event. In
this study, people with type 1 diabetes and severe DR face
difficulties in their daily existence in terms of autonomous
driving of motor vehicles, color discrimination and moving
in space because of difficulties with peripheral vision [24].
Recurrent thinking about visual difficulties in addition to the
perception of widespread discomfort was associated with
high levels of glycated hemoglobin [25].

Severe DR was associated with reduced internal control
of diabetes. The concept of locus of control denotes a con-
text of outer- or inner-directed behavior in various situations
faced by patients in daily life. Individuals who firmly believe
in their ability to cope with anything that might happen to
them are regarded as having an internal locus of control. In
contrast, placing responsibilities outside oneself is consid-
ered an externalized locus of control. As such, the locus of
control plays a major role in driving emotional reactions and
behavior. A high level of education seems to provide more
conceptual sturdiness to cope with the disease, as perceived

@ Springer
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autonomy support, autonomy-driven motivation and self-
perceived competence play a significant role in explaining-
self-esteem among adults with sub optimally regulated type
1 diabetes [26, 27].

In this study, women were particularly affected in the
dimension of trust in others, suggesting changes in their life
of relationships and lack of network support useful to cope
with the discomfort of the disease. A lady wrote “Diabetes
struck when I was 12. I reacted badly. I felt different and
sick. It took a lot of time and a lot of psychotherapy to fix
the problem. It is not true that you can have a normal life.
With diabetes you may have a good life but only with com-
mitment, consistency and help.” That women experience
more profound discomfort in the presence of a complication
had already been reported [28]. In this sense, psychological
support is important to help people with type 1 diabetes
overcome the stigma of chronicity, as disease management
may be hampered if a central self-concept of illness prevails.
Improvement in treatment satisfaction and impact of dis-
ease support the efficacy of structured sustained educational
processes, while increased self-esteem may be associated
with strengthened problem-solving strategies [27, 28]. Both
require patient-centered approaches.

The increased sense of trust in others related to hyperten-
sion and a stronger sense of fatalism related to high levels of
glycated hemoglobin suggest that people do not benefit from
a tendency to completely delegate their health care to others
[29]. These observations indicate that tackling glycemic con-
trol is important not only to avoid complications but also to
prevent patients from resorting to avoidant coping strategies.
Furthermore, given the interplay between perceived control
and passive coping, intervention efforts should include both
cognitive and behavioral components to be effective [29].

This study shows that patients with type 1 diabetes had
not received optimal eye care on a regular basis, as in many
cases the visit was a consequence of their own perception
of having visual symptoms, while in other cases it was
the patients themselves who requested to have their eyes
checked in the absence of symptoms. Guidelines in Italy [9]
recommend proactive regular screening at least every other
year or more frequently in the presence of diagnosed DR,
but many people with diabetes do not receive regular oph-
thalmological care aimed at preventing visual impairment
and blindness [30]. Some patients have developed sufficient
self-management skills to make them decide to be seen by
an ophthalmologist. Among the responses collected from
people with diabetes in this study, a sentence is indicative “I
am aware of the risks and complications, but being careful
and trying to maintain good control and a good relationship
with your doctor helps to prevent both.” Overall, however,
the good levels of BCVA in this study suggest that a mix
of patient- and doctor-directed eye care had resulted in the
prevention of severe visual loss. Overall, the study supports

the notion that both type 1 diabetes per se and DR modify
the perception of quality of life. One of our patients wrote
“Managing diabetes is complex and 90% depends on active
participation of the person with diabetes, how much he/she
knows about and accepts the disease. If you know it, you can
live better with diabetes. To deny it, is harmful!”. Interest-
ingly, many patients reported to have had hypoglycemic epi-
sodes in the previous 6 months, some of them severe enough
to require glucagon injections. Although not associated with
the psychological dimensions explored in this study, this
confirms that severe hypoglycemia persists and remains a
challenge for patients with type 1 diabetes across their life
span. Severe DR adds to diabetes in causing discomfort for
daily activities. Previous studies exploring psychological
adjustment in diabetic individuals with visual impairment
showed that people with diabetes express feelings of uncer-
tainty and vulnerability [30]. In our case series, women show
a perception of worse general health and pervasive existen-
tial distress in their ability to face social relationships.

This study has strengths and limitations. Among the
former, a fairly large number of patients were exam-
ined in a multicenter approach, likely to represent most
regional situations in Italy. Limitations include the cross-
sectional approach, which limits the possibility to detect
cause—effect relationships. However, these results suggest
that a wide gap exists between patients’ knowledge and
expectations on retinopathy on the one side, and health
operators’ expertise and assumptions on the other. This is
a wider problem of organization in the delivery of health
care to patients with chronic diseases, which poses prob-
lems even in the best organized programs to screening
for DR [6]. Possibly, to bridge this gap, patient-centered
education and engaging approaches would be much more
effective than simple information given during consulta-
tions [31].

Authors’ contribution MT designed and coordinated the study,
researched and analyzed data, and wrote the manuscript; LC and FC
analyzed data, and reviewed/edited the manuscript. SB, SO, MCD, RL,
EA, RP and SC researched data and reviewed/edited the manuscript;
SR, SV, FB, EB, AM, PF, OD and SM contributed to discussion and
reviewed/edited the manuscript. MP designed the study and reviewed/
edited the manuscript. All authors approved the final article. Guaran-
tor statement: MT is the guarantor of this work and, as such, had full
access to all the data in the study and takes responsibility for the integ-
rity of the data and the accuracy of the data analysis.

Compliance with ethical standards

Conflict of interest No potential conflict of interest relevant to this ar-
ticle was reported.

Ethical approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the

@ Springer



1216

Acta Diabetologica (2019) 56:1209-1216

responsible committee on human experimentation (institutional and
national) and with the Helsinki Declaration of 1975, as revised in 2008.

Informed consent Informed consent to inclusion in the study was
obtained from all individual participants included in the study.

References

11.

12.

13.

14.

15.

16.

Hirai FE, Tielsch JM, Klein BE, Klein R (2011) Ten-year change
in vision-related quality of life in type 1 diabetes: Wisconsin
epidemiologic study of diabetic retinopathy. Ophthalmology
118:353-358

Porta M, Taulaigo AV (2014) The changing role of the endocrinol-
ogist in the care of patients with diabetic retinopathy. Endocrine
46:199-208

Sabanayagam C, Banu R, Chee ML et al (2019) Incidence and
progression of diabetic retinopathy: a systematic review. Lancet
Diabetes Endocrinol 7:140-149

Mannucci E, Monami M, Dicembrini I, Piselli A, Porta M (2014)
Achieving HbA lc targets in clinical trials and in the real world:
a systematic review and meta-analysis. J Endocrinol Invest
37:477-495

Trento M, Bajardi M, Borgo E et al (2002) Perceptions of diabetic
retinopathy and screening among diabetic people. Diabet Med
19:810-813

Scanlon PH (2017) The English national screening programme
for diabetic retinopathy 2003-2016. Acta Diabetol 54:515-525
Sturrock BA, Rees G, Lamoureux EL et al (2018) Individuals’
perspectives on coping with vision loss from diabetic retinopathy.
Optom Vis Sci 95:362-372

Lu Y, Serpas L, Genter P et al (2016) Divergent perceptions of
barriers to diabetic retinopathy screening among patients and care
providers, Los Angeles, California, 2014-2015. Prev Chronic Dis
6(13):E140

AA.VV. (2016) Linee Guida per lo Screening, diagnostica e
il trattamento della Retinopatia Diabetica in Italia. Il Diabete
28:190-231

. Early Treatment of Diabetic Retinopathy Study Research Group

(1991) Early photocoagulation for diabetic retinopathy. ETDRS
report No. 9. Ophthalmology 98:766-785

Klein R, Moss SE, Klein BE, Gutierrez P, Mangione CM (2001)
The NEI-VFQ-25 in people with long-term type 1 diabetes mel-
litus: the Wisconsin epidemiologic study of diabetic retinopathy.
Arch Ophthalmol 119:733-740

Mangione CM, Lee PP, Gutierrez PR et al (2001) National Eye
Institute Visual Function Questionnaire Field Test Investigators.
Development of the 25-item national eye institute visual function
questionnaire. Arch Ophthalmol 119:1050-1058

Rossi GC, Milano G, Tinelli C (2003) The Italian version of the
25-item National Eye Institute Visual Function Questionnaire:
translation, validity and reliability. J] Glaucoma 12:213-220
Peyrot M, Rubin RR (1994) Structure and correlates of diabetes-
specific locus of control. Diabetes Care 17:994-1001

Trento M, Passera P, Sitia E et al (2013) Quality of life, impaired
vision and social role in people with diabetes. A multicenter
observational study. Acta Diabetol 50:73-77

Trento M, Durando O, Lavecchia S, For the EUROCONDOR Trial
Investigators et al (2017) Vision related quality of life in patients
with type 2 diabetes in the EUROCONDOR trial. Endocrine
57:83-88

@ Springer

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Fenwick E, Rees G, Pesudovs K et al (2012) Social and emotional
impact of diabetic retinopathy: a review. Clin Exp Ophthalmol
40:27-38

Writing Team for the DCCT/EDIC Research Group, Gubitosi-
Klug RA, Sun W, Cleary PA et al (2016) Effects of prior intensive
insulin therapy and risk factors on patient-reported visual function
outcomes in the Diabetes Control And Complications Trial/Epi-
demiology Of Diabetes Interventions and Complications (DCCT/
EDIC) cohort. JAMA Ophthalmol 134:137-145

Gubitosi-Klug RA, Braffett BH, White NH et al (2017) Diabetes
Control and Complications Trial (DCCT)/Epidemiology of Dia-
betes Interventions and Complications (EDIC) research group.
Risk of severe hypoglycemia in type 1 diabetes over 30 years of
follow-up in the DCCT/EDIC Study. Diabetes Care 40:1010-1016
Herman WH, Braffett BH, Kuo S et al (2018) What are the clini-
cal, quality-of-life, and cost consequences of 30 years of excellent
vs. poor glycemic control in type 1 diabetes? J Diabetes Complica-
tions 32:911-915

American Diabetes Association (2019) Microvascular complica-
tions and foot care: standards of medical care in diabetes. Diabetes
Care 2(1):5S124-S138

Graham-Rowe E, Lorencatto F, Lawrenson JG et al (2018) Barri-
ers to and enablers of diabetic retinopathy screening attendance:
a systematic review of published and grey literature. Diabet Med
35:1308-1319

Marahrens L, Kern R, Ziemssen T et al (2017) Patients’ prefer-
ences for involvement in the decision-making process for treating
diabetic retinopathy. BMC Ophthalmol 17:139

Fenwick EK, Cheng GH, Man REK et al (2018) Inter-relationship
between visual symptoms, activity limitation and psychological
functioning in patients with diabetic retinopathy. Br J Ophthalmol
102:948-953

Rassart J, Luyckx K, Oris L et al (2016) Coping with type 1
diabetes through emerging adulthood: longitudinal associations
with perceived control and haemoglobin Alc. Psychol Health
31:622-635

Trento M, Merlo S, Durando O et al (2018) Self-management edu-
cation and psychological support improve self-esteem in people
with type 1 diabetes. Acta Diabetol 54:415-416

Trento M, Bajardi M, Borgo E et al (2016) Perception of, and
anxiety levels induced by, laser treatment in patients with sight-
treatening diabetic retinopathy. A multicentre study. Diabetic Med
23:1106-1109

Mohn J, Igland J, Zoffmann V, Peyrot M, Graue M (2018) Factors
explaining variation in self-esteem among persons with type 1
diabetes and elevated HbAlc. PLoS ONE 10(13):e0201006
Hainsworth DP, Bebu I, Aiello LP, et al (2019) Diabetes Con-
trol and Complications Trial (DCCT)/Epidemiology of Diabetes
Interventions and Complications (EDIC) research group. Risk fac-
tors for retinopathy in Type 1 Diabetes: The DCCT/EDIC Study.
Diabetes Care. Mar 4 (Epub ahead of print)

Devenney R, O’Neil S (2011) The experience of diabetic retin-
opathy: a qualitative study. Br J Psychol 16:707-721

Trento M (2019) The utopia of research. Epistemology of patient
education. Acta Diabetol 56:145-150

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	Vision-related quality of life and locus of control in type 1 diabetes: a multicenter observational study
	Abstract
	Aims 
	Methods 
	Results 
	Conclusions 

	Introduction
	Patients and methods
	Psychometric evaluation
	Statistical analysis

	Results
	Socio-demographic and clinical data
	Psychometric evaluation

	Discussion
	References




