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Strengths and limitations of this study

 ► A major strength of this work is the potential for 
the Serbian version of Retinopathy Treatment 
Satisfaction Questionnaire (RetTSQ) to be used in 
the future, as no vision- targeted treatment satis-
faction questionnaires have been translated into 
Serbian or/and neither have they been developed in 
Serbia, especially for diabetic patients.

 ► In the cross- sectional study design, the association 
between two variables should be interpreted care-
fully bearing in mind that this type of study does not 
include dimension of time and cannot support con-
clusion of causal relationships.

 ► Further testing of RetTSQ is required to establish the 
utility of RetTSQ to measure patient satisfaction of 
different treatments.

 ► Although the number of participants was satisfac-
tory in terms of minimal required sample size, the 
present sample probably does not have sufficient 
statistical power to identify some differences as sta-
tistically significant in this analysis. A rather small 
sample posed difficulties in the psychometric testing 
of the included questionnaires.

 ► We did not evaluate whether the method of conduct-
ing a questionnaire influences the final results (eg, 
self- administered vs face- to- face interview).

ABSTRACT
Objective Cross- cultural translation and validation of the 
Serbian version of the Retinopathy Treatment Satisfaction 
Questionnaire status version (RetTSQs).
Design Cross- sectional study.
Settings The study was conducted between June 2017 
and June 2018 at tertiary care centre in Serbia, Belgrade.
Participants A total of 101 patients with diabetic 
retinopathy (DR) were included. All subjects were 
evaluated in two consecutive visits, the first during the 
initial contact to the clinic, while the second 4–6 weeks 
later.
Main outcome measures Validation of Serbian version of 
the RetTSQs was the major outcome.
Results Cronbach alpha coefficient of the subscales 
ranged from 0.783 (positive scale) to 0.811 (negative 
scale) and for all domains it was excellent at α=0.829. 
The intraclass correlation coefficient was greater than 0.8 
for all of the subscales. Univariable analyses revealed that 
age, gender, education, marital status and working status 
did not affect the RetTSQ scores, whereas participants 
with non- proliferative DR reported significantly higher 
treatment satisfaction (TS) than those with proliferative 
retinopathy (p=0.001). The group who received laser 
treatment scored significantly lower than the group 
without it (p=0.004) regardless of type of performed laser. 
Positive and statistically significant correlations were found 
between the RetTSQ score and most of the National Eye 
Institute Visual Functioning Questionnaire-25 subscales.
Conclusion Translated Serbian adaptation of the RetTSQs 
showed adequate psychometric characteristics as an 
acceptable, reliable and valid questionnaire. It was well 
understood by Serbian diabetic patients and it promises 
to be used in daily clinical work as an instrument for the 
assessment of TS for patients with DR.

InTRODuCTIOn
Diabetic retinopathy (DR) is the most 
common microvascular complication of 
diabetes mellitus (DM), and remains one 
of the three leading causes of severe vision 
loss in developed countries.1 Microvascular 

complications of diabetes are long- term 
complications that affects small blood vessels 
and include retinopathy, nephropathy and 
neuropathy. Macrovascular complications of 
diabetes are primarily diseases of the coro-
nary and peripheral arteries and cerebral 
vasculature.2

For patients with diabetes, regular eye 
examinations are essential for detecting 
retinal complications and determining 
whether and/or when to initiate the treat-
ment.3 Currently, the main treatment options 
for DR are laser photocoagulation of the 
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retina, intraocular injections of anti- vascular endothe-
lial growth factor agents and vitrectomy. The efforts to 
improve glycaemic, lipid and blood pressure control are 
mandatory for reducing the risk of ophthalmic complica-
tions associated with diabetes. All these treatments reduce 
the progression of DR and may increase the chance of 
small improvements in visual acuity.3 4

Evaluation of these treatments requires not only assess-
ment of their impact on vision but also assessment of 
individuals’ satisfaction with the treatments.5 Treatment 
satisfaction (TS) is defined as the individual’s emotional 
and physical experiences of the relevant aspects and the 
results of the treatment.6 7 Physicians and patients often 
do not have the same view of treatment success. Every 
patient weighs the significant aspects of treatment and 
determines his or her overall degree of satisfaction8 which 
does not necessarily correspond to the objective treat-
ment goal and visual outcome. Moreover, the patients’ 
satisfaction influences treatment- related behaviours, 
which in turn, have a strong impact on the success of 
the treatment and positive lifestyle changes and better 
glycaemic control.9

The Retinopathy Treatment Satisfaction Questionnaire 
(RetTSQ) is a tool which was designed to measure satis-
faction with treatment for DR7 and it is modelled on the 
Diabetes Treatment Satisfaction Questionnaire10 which in 
turn provide a pattern and item bank in producing TS 
questionnaires for different conditions.11 12 The question-
naire is composed of two versions: RetTSQs (s meaning 
status) and RetTSQc (c meaning change). The change 
version measures change in satisfaction with treatment 
for DR and is used together with the status version.13 The 
RetTSQ was developed in the UK and Germany, and has 
been translated into a several different languages.14 To 
our knowledge, no vision- targeted TS questionnaires have 
been translated into Serbian or/and neither have they 
been developed in Serbia, especially for diabetic patients. 
The development of new instruments, and/or transla-
tion and validation of existing ones to Serbian language 
is lacking. The objectives of the current paper were to 
undertake linguistic validation (LV) of the RetTSQs 
into Serbian and to test the reliability and validity of the 
interviewer- administered format of the RetTSQs.

MeThODS
Patient and public involvement
Patients were involved in the LV process with cognitive 
debriefing interviews. Patients were also involved in the 
original design of the RetSTQ in the UK and Germany.

Study design and population
This cross- sectional study of 101 patients with DR was 
conducted at the Eye clinic of the Clinical Centre of 
Serbia, Belgrade, between June 2017 and June 2018. All 
subjects were evaluated in two consecutive visits, the first 
during the initial contact to the clinic, while the second 
interview was conducted 4–6 weeks later. All surveys were 

carried out by a trained research physician (JK) using a 
face- to- face interview method.

Sample size
The minimal sample size required to detect a correlation 
factor of at least 0.3 based on power of 0.80 and signifi-
cance level of 0.05 was determined to be 85. It was a conve-
nience sample because of the relatively small number of 
respondents available.

Phase 1: data collection
Demographic and health information and data on 
diabetes and microvascular complications were collected 
from medical records and the interview with the partic-
ipant. The Serbian version of RetTSQs and the Serbian 
version of the National Eye Institute Visual Functioning 
Questionnaire 25 (NEI VFQ-25) were then adminis-
tered. The NEI VFQ-25 was chosen because it is a widely 
used questionnaire to assess the efficacy of treatment for 
different ocular conditions and has been already trans-
lated into the Serbian language and validated.15

Eligibility criteria included patients with diabetes 
older than 18 years, Serbian speaking and no cognitive 
or hearing impairment, with diagnosis of DR. Subjects 
with clinically significant coexisting ocular pathology 
such as glaucoma and age- related macular degeneration 
were excluded from the study. All patients underwent a 
complete ophthalmological examination. The stage of 
DR and macular oedema was classified using one or more 
methods such as fundus photography, indirect fundus-
copy, optical coherence tomography or fluorescein angi-
ography. The classification of DR and macular oedema are 
set using International Clinical Classification System and 
the Early Treatment Diabetic Retinopathy Study Research 
Group criteria, respectively.16 17 This study was performed 
in accordance with the Declaration of Helsinki.

Phase 2: translation and adaptation of Serbian version of RetTSQ
LV process
The RetTSQ was translated in close collaboration with 
Professor Clare Bradley. A licence agreement to use 
the questionnaire in this study was provided by Health 
Psychology Research (HPR) on her behalf.

Similarly, all interested parties can visit www. heal thps 
ycho logy research. com for access to questionnaires.

The LV process followed the recommended instruc-
tions and guidelines for LV. The UK English original 
questionnaires were translated into Serbian by two 
native Serbian speakers working independently. The 
two translations were discussed with the developer’s 
team to create a single forward translation of each 
questionnaire. The resulting forward translation was 
subsequently translated back into English by two native 
English speakers. Any discrepancies between original 
and back- translation were discussed with the develop-
er’s team and improvements were made where neces-
sary. The resulting draft translation was then used for 
cognitive debriefing interviews with five patients with 
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DR at different stages and with different types of DM 
represented, recruited from the patients database of 
the Eye Clinic. A clinician review step was performed by 
one of the forward translators (JK) before the cognitive 
debriefing step in keeping with the high- standard LV 
guidelines required by HPR.

Questionnaire
The RetTSQ status version consists of 13 items each rated 
on a 7- point scale, ranging from 0 (least positive option, 
eg, very dissatisfied) to 6 (most positive option, eg, very 
satisfied), with a possible range of total score from 0 to 
78, where a higher score indicates greater satisfaction 
with treatment. The patients’ responses can be presented 
as a profile of scores calculated for each item. The addi-
tional item at the end is used for free comments about 
treatment causing satisfaction or dissatisfaction, which 
has not already been covered by the questionnaire. The 
RetTSQs items ask about different aspects of treatment; 
item 1: overall satisfaction with current treatment; item 
2: how well the treatment works; item 3: side effects; item 
4: discomfort/pain; item 5: unpleasantness of treatment; 
item 6: ease/difficulty of the treatment; item 7: appre-
hension about the treatment; item 8: patient influence 
on the treatment; item 9: safety of the treatment; item 
10: time consuming; item 11: received information about 
treatment; item 12: encouraging others with diabetic eye 
problems; item 13: continuity of treatment. The RetTSQs 
consists of two subscales: positive aspects subscales 
measured by following seven items (item 1, 2, 8, 9, 11, 
12 and 13) and negative aspects subscale measured with 
the sum of the following six items (item 3, 4, 5, 6, 7 and 
10). It can be scored as total score or as two subscales, 
one covering negative experiences such as side effects 
and pain with possible range 0–36, and the other one 
covering positive aspects of treatment such as safety or 
efficacy with possible range 0–42. The two subscales have 
the possibility of combining into single scale with total 
score range from 0 to 78. Higher scores represent higher 
satisfaction of the patient.

Statistical analysis
Phase 3: reliability
Assessment of the internal consistency (IC) of the 
RetTSQs total score and subscales was made by calcu-
lating Cronbach’s alpha coefficient. This coefficient is 
used in assessing the reliability based on the homoge-
neity of items within a scale or subscale. According to the 
Colton guidelines, Cranach’s alpha coefficients greater 
than 0.80 indicates a high level of IC.18

The item- total score correlations were calculated by 
Spearman’s correlation analysis. According to general 
guidelines,18 items within a scale with lower correlations 
than 0.30 suggest low/little correlation and items with 
correlations above 0.70 are considered good to excellent. 
Values ranging from 0.30 to 0.70 indicate moderate rela-
tionship. To test scale homogeneity, corrected item total 
correlations were calculated.

To evaluate test–retest reliability, intraclass correlation 
coefficients were computed for all RetTSQ items. The 
test–retest data were obtained in inquiry performed in 2 
weeks time interval recommended by Streiner et al.19 The 
test–retest reliability analyses were performed on data 
from the 56 participants who finished both interviews. 
We excluded any patients whose vision had changed for 
better or worse during that time period. We followed the 
ratings suggested by Landis and Koch to interpret the 
results: 0–0.2 poor, 0.2–0.4 fair, 0.4–0.6 moderate, 0.6–0.8 
substantial and 0.8–<1.0 almost perfect.20

Phase 4: validity
Principle component analysis (PCA) was used to explore 
the links between the observed items and the possible 
subscales and to identify the factor structure. The varimax 
rotation with Kaiser normalization was used to examine 
the criteria of PCA for identifying the factor structure. 
The criterion for the number of factors extracted was 
scree plot.

Confirmatory factor analysis (CFA) was then conducted 
in order to check how well the factor structure, identified 
in the PCA, fits the observed data. The goodness of fit 
indices, that were used to check whether the data fit with 
the proposed model, included comparative fit indices 
(CFI), Tucker Lewis Index (TLI), root mean square error 
of approximation (RMSEA), the normed fit index (NFI) 
and model χ2 (CMIN). An NFI ≥0.9 was considered to 
indicate an acceptable fit. A small value of CMIN and a p 
value >0.05 indicate an acceptable model.

Differences in age, gender, level of education, marital 
status, stage of DR, type of DM treatment, existence of 
diabetic macular oedema were examined. The associ-
ation between these demographic and clinically well- 
defined groups and RetTSQs scoring were examined with 
Mann- Whitney U test. A significance level of <0.05 was 
considered significant.

Evidence of concurrent validity was obtained by exam-
ining correlations between RetTSQs total score and 
NEI- VFQ subscale scores using Spearman’s correlation 
coefficients, which were assumed to be conceptually 
related.

ReSulTS
Descriptive characteristics
The study included 101 patients with DR with mean age 
of the respondents of 61.7±10.7 years. Among them, 66 
(65.3 %) were men and 35 (34.7 %) were women. The 
majority (92.1 %) had type 2 diabetes, while the others 
had type 1 diabetes (7.9%). The average diabetes dura-
tion was 16.5 years, mean recent haemoglobin A1c 8.0%. 
Diabetes was treated by diet (n=2), oral antihypergly-
caemic agents (OAG) (n=31), insulin (n=31), combina-
tion OAG and insulin (n=35) and insulin pump (n=2). 
The most common associate conditions were hyperten-
sion and hyperlipidaemia (90.1% and 47.5%, respec-
tively). The most prevalent microvascular complication 



4 Karadzic J, et al. BMJ Open 2020;10:e031236. doi:10.1136/bmjopen-2019-031236

Open access 

Table 1 Demographic and clinical characteristic of the 
study participants

Variables Sample, n=101

Age (years), mean±SD 61.70±10.72

Gender, female, number (%) 35 (34.7%)

Marital status, number (%)   

  Married 77 (76.2)

  Other 24 (23.8)

Educational status, number (%)   

  Elementary school (1–8 years) 19 (18.8)

  Secondary school 57 (56.4)

  Higher school 11 (10.9)

  University degree 14 (13.9)

Working status, number (%)   

  Working 40 (39.6)

  Not working 8 (7.9)

  Pensioner 53 (52.5)

Smoking status, number (%)   

  Yes 19 (18.8)

  No 56 (55.4)

  Former smoker 26 (25.7)

Physical activity (more than 30 min/day), 
number (%)

  

  Yes 55 (54.5)

  No 44 (43.6)

Missing value 2 (2)

Visual acuity (Snellen), mean±SD   

  Better eye 0.6869±0.292

  Worse eye 0.5341±0.339

Treatment n (%)

  Focal laser coagulation 5 (4.9)

  Panretinal photo coagulation 33 (32.7)

  Intravitreal injection 15 (14.7)

  Fluorescein angiography 52 (51)

  Optical coherence tomography 100 (99)

Table 2 Reliability analysis based on Cronbach’s alpha 
coefficient

Cronbach’s alpha coefficient

Total score RetTSQ 0.829

Positive scale RetTSQ 0.783

Negative scale RetTSQ 0.811

RetTSQ, Retinopathy Treatment Satisfaction Questionnaire.

Table 3 RetTSQ component matrix

Item (item number)

Two factor solution

Component

1 2

Current satisfaction (1) 0.692 0.142

Treatment working well (2) 0.739 −0.053

Side effects (3) 0.078 0.783

Discomfort/pain (4) 0.124 0.854

Unpleasant (5) 0.075 0.822

Difficult (6) 0.139 0.771

Apprehensive (7) 0.170 0.641

Influence (8) 0.661 0.205

Safety (9) 0.432 0.241

Time- consuming (10) 0.600 0.259

Information (11) 0.685 0.137

Encourage others (12) 0.608 0.012

Continue/repeat (13) 0.727 0.038

Extraction method: principal component analysis. Rotation 
method: Varimax with Kaiser normalization.

was polyneuropathy (45.5%) while nephropathy was 
present in 13.9% of the sample. Other demographic 
and clinical data for the participants are summarised in 
table 1. The participants had also experienced different 
ophthalmological diagnostics and treatments due to DR 
(table 1).

Reliability
Reliability of the Serbian version of the RetTSQs was 
assessed by IC analysis and item analysis. Cronbach alpha 
coefficient of the subscales ranged from 0.783 (positive 
scale) to 0.811 (negative scale) and for all domains, it was 
excellent at α=0.829 (table 2).

Corrected total- item correlation ranged for total score 
from 0.367 (encouraging others) to 0.652 (discomfort/
pain of the treatment). For the positive subscale, it ranged 
from 0.354 (safety of the treatment) to 0.598 (influence 
on the treatment), while for the negative subscale it 
ranged from 0.320 (time consuming) to 0.746 (discom-
fort/pain of the treatment).

Regarding test–retest reliability, the intraclass correlation 
coefficient was greater than 0.8 for all of the items, ranging 
from 0.855 (safety) to 0.998 (continue/repeat). Evaluation 
of the reliability of the Serbian version of the RetTSQs is 
presented in online supplementary appendix table 1.

Validity
Factor structure
After Varimax rotation, conducted on the 13 items, two 
factors were extracted based on scree plot, with loadings 
51.41% of total variance (table 3). Extracted factors were 
compared with the original questionnaire, and name 
accordingly. Positive experiences loaded on factor 1, such as 
current satisfaction and safety, showed the highest loading 
0.739 for ‘treatment working well’. Factor 2 represents 
negative aspects such as side effects and discomfort/

https://dx.doi.org/10.1136/bmjopen-2019-031236
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pain. The highest negative loads were ‘pain/discomfort’ 
(0.854). The only item in our study attributed to a different 
factor compared with the original scale was item 10 ‘time- 
consuming’ which loaded 0.600 to positive subscale and 
0.259 to negative subscale, so this item corresponded more 
to the positive aspect (where the loading was higher).

CFA was conducted to assess the construct validity of 
the questionnaire and these are our results: NFI=0.624, 
TLI=0.551, CFI=0.684, RMSEA 0.157 (0.134–0.179), 
χ2 was 220.945 (p<0.001). We then tested a model 
with dropping the item 10, NFI was 0.663, TLI=0.590, 
CFI=0.721, RMSEA 0.155 (0.131–0.180), χ2 was 180.360 
(p<0.001).

Construct and content validity
Univariable analyses revealed that age, gender, educa-
tion, marital status and working status did not affect the 
RetTSQ scores, whereas participants with non- proliferative 
DR (mean RetTSQ total score 66.6) reported signifi-
cantly higher TS than those with proliferative retinopathy 
(mean RetTSQ total score 60.4, p=0.001). The group who 
received laser treatment scored significantly lower (mean 
score 59.6) than the group without it (mean score 67.6, 
p=0.004) regardless of type of performed laser—panret-
inal laser photocoagulation, focal or combined (p=0.120) 
although differences between those who had panretinal 
laser compared (mean score 59.5) to focal laser (mean 
score 70.4) were close to statistical significance (p=0.062). 
The presence of diabetic macular oedema did not achieve 
statistically significance to have impact on TS (mean score 
for presence and absence of diabetic macular oedema 45.5 
and 56.3, respectively, p=0.064). On the other hand, partic-
ipants with different levels of visual impairment showed 
significant differences in the total score (p=0.030). The 
group with visual acuities equal to or less than 0.2 (mean 
score 32.1) reported significantly less TS than those with 
the highest visual acuities (better than 0.9) (mean score 
56.7, p=0.004), but there were no significant differences 
compared with the group with visual acuity between 0.3 and 
0.8 (mean score 46.2, p=0.072).

Those living in the city/town reported better present 
TS than those living in the village/country (mean score 
54.8 and 40.7, respectively, p<0.01). On the other hand, 
there were no significant differences regarding employ-
ment and physical activity in TS (p=0.936 and p=0.717, 
respectively).

Subscales
For DR stage, visual impairment and laser treatment, the 
negative subscale and the positive subscale showed differ-
ences similar to those of the total score. Participants with 
advanced DR reported significantly less TS than those with 
non- proliferative retinopathy (mean scores 42.6 and 54.7, 
respectively, p=0.003 for positive and mean scores 40.6 
and 55.6, respectively, p=0.012 for negative scale). Also, 
as with the total score, participants who had experienced 
laser treatment scored significantly less satisfied than those 
who did not (positive scale mean scores 43.3 and 55.8, 

respectively, p=0.030, negative scale: mean scores 41.7 and 
57.2, respectively p=0.007).

Convergent construct validity
Positive correlations were found between the RetTSQ 
scores and all of the NEI- VFQ subscales. For concurrent 
validity, strong Spearman correlations were detected 
between scores on most of the RetTSQ subscales and 
similar domains of the NEI- VFQ. The total scores of 
RetTSQ were found to correlate significantly with the 
following NEI- VFQ subscales ‘general vision’ (ρ=0.349, 
p=0.001), ‘near activities’ (ρ=0.336, p=0.001), ‘distance 
activities’ (ρ=0.443, p<0.001), as well as ‘colour vision’ 
(ρ=0.276, p=0.010) and ‘social functioning’ (ρ=0.355, 
p=0.001). Also, specific NEI- VFQ subscales such as 
general health, mental health, dependency, driving and 
peripheral vision domains revealed correlations with the 
‘RetTSQs Total Score’ with following correlation coef-
ficients ρ=0.223, p=0.036; ρ=0.267, p=0.012; ρ=0.270, 
p=0.011; ρ=0.358, p=0.027; ρ=0.247, p=0.020, respectively. 
Yet, there were no correlations with the ‘ocular pain’ 
subscale. ‘near activities’, ‘distance activities’ and ‘social 
functioning’ in NEI VFQ-25 correlated with all subscales 
in RetTSQ (table 4).

DISCuSSIOn
According to our knowledge, this research is the first 
study measuring the psychometric properties of any DR 
TS instrument in Serbia and except the validation of the 
original questionnaire, no previous work in this field was 
done. Our analysis showed that the Serbian version of 
the RetTSQ status version had remarkable psychometric 
properties. It is also important to highlight that this scale 
was acceptable for our diabetic patients, as they did not 
find any question daunting or inconvenient. There were 
no significant changes in the description of items during 
the process of translation and validation.

In our study, satisfactory Cronbach alpha level of 
0.829 for the total RetTSQs score indicates adequate IC 
reliability of the instrument and is in close comparison 
with the original UK English RetTSQs values (0.90).5 All 
corrected item- total correlations exceeded the accepted 
cut- off of 0.30 indicating each item was related to the 
overall scale.

Test–retest reliability at the item level and total level 
score of RetTSQs was high indicating very good agree-
ment (>0.8). This proves that the questionnaire is a 
good tool to measure TS consistently over time. This is 
an important feature for a questionnaire to be used in 
follow- up studies.15

Unforced principal components analysis of the 
Serbian RetTSQs produced two clean constructs with 
total variance of 51.41%. This result is similar with the 
original which explained 56.5% of total variance.5 Eight 
items provide positive aspects (items 1, 2, 8, 9, 10, 11, 
12 and 13), while five subscales gave negative aspects 
(items 3, 4, 5, 6 and 7). The only item in our study 
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Table 4 Correlation of RetTSQs subscales with subscales of the NEI VFQ-25

GH GV OP NA DA SFvd MHvs RLvs Dvs DR CV PV

NSRetTSQ

CC 0.175 0.213* 0.118 0.225* 0.316† 0.223* 0.180 0.107 0.211* 0.231 0.207 0.185

Sig. 0.100 0.045 0.272 0.036 0.005 0.038 0.092 0.321 0.048 0.164 0.054 0.084

PSRetTSQ

CC 0.160 0.374† 0.285† 0.365† 0.412† 0.335† 0.260* 0.307† 0.273* 0.354* 0.268* 0.193

Sig. 0.133 0.000 0.007 0.001 0.000 0.002 0.015 0.004 0.010 0.029 0.012 0.072

TSRetTSQ

CC 0.223* 0.349† 0.199 0.336† 0.443† 0.355† 0.267* 0.209 0.270* 0.358* 0.276† 0.247*

Sig. 0.036 0.001 0.063 0.001 0.000 0.001 0.012 0.051 0.011 0.027 0.010 0.020

*Significant at the 0.05 level (two- tailed).
†Significant at the 0.01 level (two- tailed).
CC, correlation coefficient; CV, difficulty with colour vision; DA, difficulty with distance- vision activities; DR, driving difficulties; Dvs, 
dependency on others because of vision; GH, general health; GV, general vision; MHvs, mental health problems because of vision; NA, 
difficulty with near- vision activities; NSRetTSQ, negative scale RetTSQ; OP, ocular pain; PSRetTSQ, positive scale RetTSQ; PV, difficulty with 
peripheral vision; RetTSQ, Retinopathy Treatment Satisfaction Questionnaire; RLvs, role limitations because of vision; SFvs, limitation of 
social functioning because of vision; sig., significance; TSRetTSQ, total score RetTSQ.

attributed to different factor compared with the original 
scale was item 10 ‘time- consuming’ which loaded more 
to the positive aspect. We have checked the reports and 
the translation again and discussed them, and it seems 
adequate and understood well. This difference can be 
explained that many Serbian respondents/patients 
are probably accustomed to prolong waiting times to 
appointments so they did not consider this item to be a 
negative one. The other possible reason could be that 
diabetic patients give priority to the scheduled appoint-
ments due to fear of losing vision in relation to the 
length of waiting.

CFA of the original 13- item RetTSQ revealed a less than 
optimal model fit, when the analysis was based on a model 
from the original study or when it was based on the alterna-
tive 12- item model (dropping time consuming item) where 
indices for this model improved although the results did 
not provide a satisfactory result. One explanation can be 
small the sample sizes which are a common problem when 
collecting questionnaire data or by particularities of our 
sample.

If the item does not work as intended, there may be 
a case for removing this item from the subscales while 
retaining it in the full- scale score. This would mean that 
both the full scale and positively worded subscale are 
scored in exactly the same way as in previous language 
versions and only the negatively worded subscale is 
different, with one item removed.

Although most of TS questionnaires for other condi-
tions have proved vigorous to the test of time and the 
development of new treatments, the HIV TS question-
naire no longer has the same subscales that were identi-
fied in the original development work.21

According to the literature, it was assumed that greater 
visual reduction and advanced stages of DR, treatment 
with laser photocoagulation, especially with panretinal 

laser photocoagulation, have poorer RetTSQ scores 
compared with their counterparts.5 When stages of DR 
were different between the eyes, stage of the better eye 
was used for categorisation. As for known groups’ validity, 
we found that existence of proliferative DR and previously 
performed laser treatment negatively affected TS. This 
result is in line with the results of Brose and Bradley5 who 
reported that the negative experiences are more strongly 
linked to progressive retinopathy and more invasive treat-
ment procedure. Özmen et al22 also pointed out that the 
presence of any diabetic complications in conjunction 
with being under invasive therapy negatively affected TS. 
On the other hand, the study carried out by Alcubierre et 
al23 could not find any relationship between TS and the 
stage of DR while differences were found in some of the 
specific items regarding the severity of macular oedema. 
We expected significant relationships with RetTSQ scores 
and presence of diabetic macular oedema. However, in 
our study, the patients with diabetic macular oedema rated 
their TS as slightly worse compared with patients without 
it, yet the difference did not reach statistical significance 
(p=0.060). Literature results5 23 mostly indicated less TS 
in participants with macular oedema although Brose et al 
signify that their results should be taken with reserve due 
to the small sample size.5

Univariable analyses in our study revealed that age did 
not affect the RetTSQ scores. Our findings are in close 
comparison with the findings of Brose and Bradley5 
although it could be expected that people as they grow 
older have more health problems and lower expectations 
of treatment, therefore they are more likely to be satisfied 
with treatment.24 Also, in our paper, there was no gender 
difference in RetTSQ scores which differs from the orig-
inal paper,5 where men were more satisfied with the nega-
tive aspects of treatment then women. Literature results 
mostly indicated worse TS among women compared with 
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men.25 26 In the present study, those living in the city/
town reported better present TS than those living in the 
village/country. These findings may be explained by a 
lower accessibility of specialist care among rural residents 
compared with urban inhabitants.

As an indicator of a good convergent validity, RetTSQ 
total scores are expected to be significantly correlated 
with NEI- VFQ subscales as diabetes retinopathy is a 
chronic condition with a wide spectrum of ocular discom-
fort and vision- related disability. In our study, the total 
RetTSQ score correlated significantly with moderate 
coefficients with almost all NEI- VFQ subscales. These 
correlations between RetTSQ total and almost all NEI- 
VFQ domains confirmed good concurrent validity.

Some potential limitations of this study need to be consid-
ered. First of all, in the cross- sectional study design the asso-
ciation between two variables should be interpreted careful 
bearing in mind that this type of study does not include the 
dimension of time and therefore cannot support conclu-
sion of causal relationships. Second, when interpreting 
these results, the size of the study sample definitely should 
be taken into account. Although the number of participants 
was satisfactory in terms of the minimal required sample 
size, the present sample probably does not have sufficient 
statistical power to identify some differences as statistically 
significant in this analysis. An important aspect for future 
studies is to attain a larger sample to get a more reliable 
result of the psychometric tests. Third, we did not evaluate 
whether the method of conducting the questionnaire influ-
enced the final results (eg, self- administered vs face- to- face 
interview). Even though further studies will be needed in 
the future to address these issues, the RetTSQs is now ready 
to be used in Serbia in clinical trials of treatments satisfac-
tion for diabetic patients.

COnCluSIOn
The translated Serbian adaptation of the RetTSQ status 
version showed adequate psychometric characteristics and 
is therefore an acceptable, reliable and valid questionnaire. 
It was well understood by Serbian diabetic patients and it 
therefore has the potential to be used in daily clinical work 
as an instrument for the assessment of TS for the patients 
with DR with or without macular oedema.
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