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Abstract 

Background:  Strabismus is a complex disease that has various treatment approaches each with its own advantages 
and drawbacks. In this context, shared decisions making (SDM) is a communication process with the provider sharing 
all the relevant treatment alternatives, all the benefits, and risks of each procedure, while the patient shares all the 
preferences and values regarding his/her choices. In that way, SDM is a bidirectional process that goes beyond the 
typical informed consent. Therefore, it is known a little of the extent to which SDM influences the satisfaction with the 
treatment outcome along with strabismus patients. To study this correlation, an SDM-Q-9 questionnaire was provided 
within surgical consultations where treatment decisions were made; the SDM-Q-9 aims to assess the relationship 
between the post-operative patient’s satisfaction and their SMD score.

Methods:  The study is considered a prospective observational pilot study. Eligible patients were adult patients diag-
nosed with strabismus, who had multiple treatment options, were given at the right of choice without being driven 
into a physician’s preference. Ninety-three strabismus patients were asked to fill out the SDM-Q-9 questionnaire 
related to their perception of SDM during the entire period of strabismus treatment. After the treatment, patients 
were asked to rate their satisfaction level with the surgical outcome as excellent, good, fair, and poor. Descriptive sta-
tistics and the linear regression statistical tests (Spearman, Mann Whitney U, and Kriskal–Wallis) were used as analysis 
tools.

Results:  The average age of the participants was 24, where 50.6% were women. The mean SDM-Q-9 score among 
patients was 32 (IQR = 3). The postoperative patient satisfaction was rated as being excellent by 16 (17.2%) patients, 
good by 38 (40.9%), fair by 32 (34.4%), and poor by 7 patients (7.5%). Data analysis by linear regression statistical tests 
showed a positive correlation between the SDM-Q-9 score and the patient satisfaction related to the surgery out-
come (B = 0.005, p < 0.001). Criteria in assessing patients’ satisfaction were age, gender, and strabismus type. A positive 
correlation between SDM and real satisfaction (r = 0.834, p < 0.01) was found with age, and no significant relationship 
was found while taking into consideration the responder’s gender and the strabismus type.

Conclusions:  Assessing patient satisfaction after choosing a treatment for strabismus method helped us evaluate 
the gaps in constructive dialogue that would lead to a positive outcome for both patient and clinician. The correlation 
between the SDM process and the patients’ satisfaction with surgery outcome, adjusted by age, has been established. 
These findings can serve as a springboard to further communicative improvements related to the SDM process and 
between patients and physicians, thereby consequently leading to patients’ satisfaction raise in strabismus care. The 
study underlines the importance of further analysis and validation of on-ground interactions among the adolescent 
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Background
Adult strabismus is a complex, multi-dimensional dis-
ease, which has a serious impact on sightseeing, self-
perception, self-esteem, and the social interactions of 
the patient [1]. Due to the esthetical disturbance of the 
disease to adolescents and adults, especially when con-
sidering people with longstanding, childhood-onset stra-
bismus, the relating prejudice to eye deviation extends 
beyond social interactions. The complexity of decisions 
in these patients involves all aspects of strabismus man-
agement: evaluation, diagnosis, and treatment. In this 
context, the collaborative or shared decision is seen as a 
model for clinical practice [2] and was defined by Weston 
in 2001 as being one of the key components to patient-
centered care [3]. Several treatment options, including 
optical correction, prism prescription, various surgical 
approaches, and botox injections are significant, each 
with the own advantages and disadvantages [4]. There-
fore, the choice of therapy requires a careful examination, 
where the available scientific data, the experience of the 
clinician as well as the characteristics and preferences 
of the individual patient are weighed together upon the 
taken decision [5]. These factors may add stress to the 
patient, family, and the clinicians involved in the stra-
bismus care. However, all surgical treatment options, 
including the option not to operate, would always have 
their possible positive and negative outcomes to make 
space for the patient’s preferences. This patient-physician 
alliance results in empowering patients to develop their 
autonomy [6, 7] and in finding better healthcare choices.

The World Health Organization and UNICEF have 
highlighted the need to involve teenagers in their treat-
ment decisions [8, 9]. Furthermore, earlier research per-
formed by Wisdom et  al.  [10] outlined that teens are 
eager to exchange information with clinicians and they 
want to express their opinion and to have the autonomy 
to choose between treatment options whenever possible. 
A young person’s ability to consent depends more upon 
his understanding of the nature of the proposed treat-
ment and its possible consequences [11]. Shaw  [12] men-
tioned that there is no simple criterion or measure of the 
competence; the doctors’ skill lies in assessing the young 
patient’s competence in a particular context for a specific 
decision.

Gärtner et  al.  [13] in a literature search identified 
16 existing patient profiles related to SDM. A general 

nine-point decision-making questionnaire is one of the 
most used tools to assess the extent to which doctors 
involve patients in the decision-making process. It con-
sists of versions of the patient (SDM-Q-9) and the doc-
tor (SDM-Q-Doc), which can be used to evaluate the 
patient’s involvement in the decision-making process 
from two points of view [14, 15]. It is often used in vari-
ous clinical situations, including primary [16] and spe-
cialized care as oncology [17], otorhinolaryngoglogy [18], 
mental health practice [19], vascular surgery [20], dialy-
sis [21] multiple sclerosis [22] and even among patients’ 
family members [23]. It has been translated into many 
languages since 2009, including Romanian [14, 24].

Several available publications in the ophthalmologi-
cal field directed towards managing patients with cata-
ract, diabetic retinopathy, glaucoma, age-related macular 
degeneration, and exotropia in providing a qualitative 
analysis by using standard interviews with healthcare 
workers and/or patients [25–29] and support the need 
for more patient involvement in shared making decision 
process. So far, none of these studies aimed to estimate 
the outcome of the SDM on the patients’ satisfaction 
with the final/post-op result.

Although, SDM has become a priority of health pol-
icy in many European countries in the past two decades 
[30] there are no studies on the involvement of patients 
in taking medical decisions in Western Europe and the 
Republic of Moldova. Mainly, the promotion of shared 
decision-making in strabismus treatment is a field that 
has not been researched yet. Finding an association 
between the SDM process and the patients’ satisfaction 
with the outcome would help us work towards optimiz-
ing the SDM process and facilitate it towards a better 
comprehension for the patient- that way acquiring an 
optimized patient-centered care process.

We aimed to evaluate the impact of the shared deci-
sion-making process in adult strabismus on the patient’s 
postoperative satisfaction from the patients’ perspective. 
As the main tool, we have used the SDM-Q-9 question-
naire and confronted the score with a Face-Q scale: to 
compare the postoperative satisfaction and the decision-
making score. The outcome had to help us improve the 
quality of the surgical consultations in the process of 
SDM and help both sides move towards taking an opti-
mal decision. We wanted to clarify whether in the pro-
cess of SDM the patients were satisfied with the amount 

and adult patients and the clinicians across the strabismus management trajectory. A multicentral study and its vali-
dation will follow.

Keywords:  Shared decision making, Patient satisfaction, Adult strabismus, Patient-centered care, Physician–patient 
communication



Page 3 of 10Paduca et al. BMC Med Inform Decis Mak          (2021) 21:109 	

and clarity of the options and outcomes and it led to a 
higher satisfaction rate vs. having the physician offer the 
best option based on.

Methods
Study design and context
We conducted a prospective observational pilot study 
among teens (15–17 years old) and adults over 18 years 
old undergoing strabismus surgery. This study was imple-
mented in the Republic of Moldova at the Republican 
Clinical Hospital “Timofei Mosneaga” and Children Hos-
pital “Emilian Cotaga” from January 2017 to December 
2019, was carried out following the principles of the Hel-
sinki Declaration and approved by The Ethics Committee 
of the State University of Medicine and Pharmacy” Nico-
lae Testemitanu”.

Participant recruitment and eligibility
Among the participants were 93 adult patients with man-
ifest strabismus who needed a surgical correction and in 
whom more than one technique was advised (eye mus-
cle recession or resection by symmetric surgery, asym-
metric surgery, or adjustable sutures). The patients were 
enrolled in this study if they met the following criteria: 
(1) 15 years and older at the time of surgery, (2) a con-
firmed diagnosis of manifest concomitant strabismus 
through orthoptic examination, (3) candidates for surgi-
cal correction of strabismus, and (4) Romanian commu-
nicative skills and written agreement of patients aged 18 
and up, and from the teenagers’ parents (for the teenag-
ers between 15–17). Therefore the written informed 
consent was obtained from all participants prior to their 

enrollment in the study. The exclusion criteria were as 
follows: (1) severe cognitive impairment and (2) study 
involvement disapproval. The patients were informed 
about the study by their healthcare provider. They were 
thoroughly informed and assured that refusing to partici-
pate would not affect their treatment in any way.

Procedure
Before the study, basic demographic data on age, gen-
der, and type of strabismus were collected. All patients 
underwent a detailed ocular examination and an orthop-
tic evaluation before undergoing strabismus surgery.

After the final consultation, the patients completed 
the translated Romanian version of a validated patient-
reported measure of shared decision making (the 9-item 
Shared Decision Making Questionnaire, SDM-Q-9) 
questionnaire. In this previously approved questionnaire, 
the SDM level was assessed subjectively by evaluating 
the nine phases of the decision-making process from the 
patient’s perspective on a 6-point Likert scale ranging 
from 0 (not at all) to 5 (fully applicable) [13] (see Addi-
tional file  1: Appendix SDM-Q-9 questionnaire). Roma-
nian version had good internal consistency with a 0.96 
Cronbach α coefficient [31].

10–12 weeks after the surgery the patients were asked 
to rate their satisfaction with the surgical outcome (POS) 
as excellent, good, fair, and poor using the Face-Q scale (a 
4-point scale) [32] Fig. 1.

An excellent rating meant that the patients did not 
notice any eye deviation after the surgery interval. A 
good rating meant they have noticed slight strabismus 
occasionally. A fair (satisfactory) rating represented a 

Fig. 1  Postoperative patient satisfaction Face -Q-4 pont scale
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slight degree of eye deviation present all the time. Finally, 
a poor rating represented their dissatisfaction with the 
residual amount of deviation.

Statistical analyses
The SDM-Q-9 scores ranged between 0 and 45 (0 = no 
SDM behavior; 45 = ideal SDM behavior) [16]. A detailed 
analysis using the Statistical Package for Social Sciences, 
Version 26 (IBM SPSS Inc.) was applied. For continu-
ous data, descriptive statistics were expressed as average 
/95% CI for median and interquartile range (IQR). For 
categorical data, descriptive statistics were expressed as 
absolute frequencies, percentages, and 95% CI. Potential 
relationships were visualized by a bubble plot diagram. 
Tests for data normality, transformation, and multiple 
linear regression analysis were conducted to evaluate the 
relationship among variables. Therefore, the statistical 
significance for all tests was defined as p < 0.05 level.

Results
Study population and baseline characteristics
Ninety-three patients aged 15 to 88  years old took part 
in the study with average age—24  years. Female repre-
sented 52.7% (49 patients), male—47.3% (44 patients). 42 
(45.2%) patients were diagnosed with esotropia and 51 
(54.8%) with exotropia.

Age distribution in accordance to Strabismus Type and 
gender is presented in Table 1.

Patients’ views on involvement in strabismus treatment 
decision‑making
The average SDM-Q-9 score among all patients was 32 
(IQR = 3) and they fluctuated between 25 and 36. The 
mean SDM-Q-9 score assigned by esotropic female 
patients was 32 (IQR = 2) and a score of 33 (IQR = 2) was 
given by males. The exotropia patients conferred a similar 
median SDM-Q-9 score of 31 (IQR = 4), either females or 
males. Table 2.

The lowest rated was item 2 (patients’ involvement) 
with a score of 3 given by 48 responders (51.6%) (95% 

CI 41.5–61.6), item 5 (patients’ information) was graded 
with score 2 by 32 responders (34.4%), (95% CI 25.3–
44.4), item 6 (patients’ preference), graded with score 3 
by 77 patients (82.8%) (95% CI 74.2–89.4), 65 patients 
(69.9%) rated item 7 (weighing options) a score of 3 (95% 
CI 60.1–78.5) and 50 (53.8%) patients with same score 
rated item 8 (shared decision) (95% CI 43.6- 63.7) Table 3.

Correlation between the SDM score and postoperative 
patient satisfaction
The postoperative patient satisfaction was ranked as 
excellent by 16 (17.2%) patients, good by 38 (40.9%), fair 
by 32 (34.4%), and poor by 7 patients (7.5%). The POS 
score in accordance with strabismus type and gender is 
presented in Table 4.

The interrelation between SDM-Q-9 score and patients’ 
satisfaction, following to bubble plot, had to be adjusted 
to other potential covariates like age, gender, and strabis-
mus types.

The bubble plot analysis of the relationship between 
the parameters included in the research such as patients’ 
age, strabismus type, SDM -Q-9 score, and patients’ post-
surgical satisfaction was performed.

Figure 2 shows uncovered gender- and age-based differ-
ences such that men under 35 were the undermost satis-
fied group with SDM. Patients with exotropia, especially 
men, reported lower SDM and POS scores compared to 
esotropic patients. Furthermore, there is a positive rela-
tionship between the SDM score and the patient satisfac-
tion level with surgery outcome (Fig. 2).

The multivariate analysis (linear regression) was chosen 
to comprehend the relationship between the SDM-Q-9 
score and the Patient Satisfaction with surgery outcome 
level. Taking into account the abnormal distribution 
for both continuos variables Age (Skewness = 1.216, 
error standard = 0.250; Kurtosis = 1.107, error stand-
ard = 0.495; Shapiro–Wilk test = 0.888, df = 93, p < 0.001) 
and SDM -Q-9 score (Skewness = − 0.279, error stand-
ard = 0.250; Kurtosis = − 0.198, error standard = 0.495; 

Table 1  Age distribution of the patients

Strabismus type

Esotropia Exotropia

Female Male Female Male

Age, years

 Median (95% CI) 23 (19–26) 23 (23–28) 27 (24–34) 25 (23–33)

 Percentile 25 17 20 23 19

 Percentile 75 30 24 41 33

 IQR 13 4 17 14

Table 2  SDM-Q-9 score in accordance with Strabismus type and 
patient gender

Strabismus type

Esotropia Exotropia

Female Male Female Male

SDM score

 Median (95% CI) 32 (32–34) 33 (32–34) 31 (30–33) 31 (29–32)

 Percentile 25 31 32 29 29

 Percentile 75 33 34 33 33

 IQR 2 2 4 4
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Shapiro–Wilk test = 0.971, df = 93, p = 0.038) after his-
togram analysis (Fig. 3) the data restoring procedure was 
performed.

There were 2 new variables as results – Agenorm 
(Agenorm = 1/Age) and SumSDMnorm (SumSDM-
norm = SumSDM^2), Shapiro–Wilk test being estimated 
as 0.978 df = 93 p = 0.109 for Agenorm and Shapiro–Wilk 
test = 0.974, df = 93, p = 0.062 for SumSDMnorm. Thus, 
continuous covariates normal distribution was respected.

The patients’ satisfaction score was considered as a 
dependent variable, Agenorm, SumSDMnorm, Gender, 
and Diagnosis as variables for the potential model.

The final model had the following characteristics: the 
model showed the abilities to predict the satisfaction 
value (F = 103.004, p < 0.001); the correlation between 
predicted and real results was estimated as 0.834, deter-
mination coefficient being 0.689 (68.9%); about 70% of 
satisfaction dispersion was determined by the variables 
from the equation. The sum SDM norm determination 
effect was the important one having a value of 0.679, 
Agenorm represented only 0.01.

The model included a constant (B = − 1.175, 95% CI 
− 2.417, − 1.013) and two transformed continuous vari-
ables, Agenorm (B = − 8028, 95% CI − 15.952, − 0.105) 
and SumSDMnorm (B = 0.005, 95% CI 0.004, 0.005), 
the SumSDMnorm effect estimated after coefficient 
standardization being higher in comparison with Agen-
orm (0.84 versus − 0.118). Collinearity testing showed 
no interaction between covariates (Tolerance = 0.985, 
VIF = 1.015) (Table  5). Type of strabismus and gender 
did not show any relevance. Residuals were normally 
distributed (Fig.  4), Shapiro–Wilk test = 0.993, df = 93, 
p = 0.906.

According to the coefficients, the Age norm had a 
negative effect with large confidence intervals; the sum 
SDM norm had a positive effect with narrow confidence 
intervals.

Table 3  SDM-Q-9 descriptive statistic by Items

Item Score Nr of patients % (CI 95%)

SDMQ1 3 3 3.2 (0.9–8.4)

4 65 69.9 (60.1–78.5)

5 25 26.9 (18.7–36.5)

SDMQ2 2 4 4.3 (1.5–9.9)

3 48 51.6 (41.5–61.6)

4 41 44.1 (34.3–54.2)

SDMQ3 3 19 20.4 (13.2–29.5)

4 67 72.0 (62.4–80.4)

5 7 7.5 (3.4–14.2)

SDMQ4 2 1 1.1 (0.1–4.9)

3 15 16.1 (9.7–24.6)

4 74 79.6 (70.5–86.8)

5 3 3.2 (0.9–8.4)

SDMQ5 1 2 2.2 (0.4–6.7)

2 32 34.4 (25.3–44.4)

3 44 47.3 (37.4–57.4)

4 15 16.1 (9.7–24.6)

SDMQ6 1 1 1.1 (0.1–4.9)

2 7 7.5 (3.4–14.2)

3 77 82.8 (74.2–89.4)

4 8 8.6 (4.2–15.6)

SDMQ7 2 19 20.4 (13.2–29.5)

3 65 69.9 (60.1–78.5)

4 9 9.7 (4.9–16.9)

SDMQ8 2 8 8.6 (4.2–15.6)

3 50 53.8 (43.6–63.7)

4 35 37.6 (28.3–47.7)

SDMQ9 3 2 2.2 (0.4–6.7)

4 60 64.5 (54.5–73.7)

5 31 33.3 (24.4–43.3)

Table 4  Patients satisfaction desciptive statistic

POS score Strabismus type

Esotropia Esotropia

Female Male Female Male

Poor n 0 0 3 4

% (CI 95%) 0 (–) 0 (–) 11.1 (3.2–26.8) 16.7 (5.9–34.9)

Fair n 7 3 10 12

% (CI 95%) 31.8 (15.5–52.6) 15 (4.4–34.9) 37 (20.9–55.8) 50 (31–69)

Good n 12 11 10 5

% (CI 95%) 54.5 (34.3–73.7) 55 (33.8–74.9) 37 (20.9–55.8) 20.8 (8.4–39.4)

Excellent n 3 6 4 3

% (CI 95%) 13.6 (4–32.1) 30 (13.6–51.7) 14.8 (5.2–31.5) 12.5 (3.6–29.7)
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Discussion
Shared decision making (SDM) comprises three main 
elements: the exchange of information (personal and 
medical) between the patient and the doctor, the dis-
cussion of the diagnosis and the treatment options, and 
the building of consensus [33, 34].

Patients’ views on involvement in strabismus 
decision‑making treatment
In this study we wanted to outline the patients’ per-
ception on the treatment decisions about strabismus 
shared by both the doctors and the patients.

We have identified five key concerns among our 
patients on the SDM process. This research pointed 
relatively low scores to SDM-Q-9 items 2 (patients’ 
involvement), 5 (patients’ information), 6 (patients’ 
preference), 7 (weighing options), and 8 (shared deci-
sion). This means that the physician has not always 
rated adequately or met the patients’ informational 
needs and did not actively invite patients to share their 
goals, expectations, and concerns.

Compared to patients from the other healthcare 
institutions who had an active role in strabismus deci-
sion-making treatment our patients rated a 71% score 
on involvement, compared to higher results observed 
in breast cancer patients (78–83%) [35, 36], 93.3% in 
patients with multiple sclerosis [22] and 95% in primary 

Fig. 2  Buble plot analysis of relationship between variables

Fig. 3  The histograms for normality distribution analysis for Age 
(a) and SDM score (b) variables. Note a Nr-93. Mean age -26.86 
(SD = 9.62). b Nr-93. Mean SumSDM- 31.61 (SD = 2.42)
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and secondary care [33], while Nakashima et al. (2012) 
reported a similar score with our 70% [37].

One of the main components of SDM is to determine 
patient’s values and preferences on different treatment 
options [38, 39]. This study exhibited that identifying 
and considering patients’ preferences is not a common 
practice yet according to item 6 score. The concept of 
SDM implies both clinicians and patients work together 
in order to select the best option using scientific evi-
dence by applying providers’ clinical experience and 
patients’ preferences [40]. Therefore, patients’ prefer-
ences are totally different from the doctor’s options. 
Consequently, not all the doctors are ready to dis-
cuss patients’ values and needs; otherwise, some feel 
like their clinical experience will be compromised if 
the patient disagrees with their recommendations. If 
patients disagree with the treatment recommendations, 
this may be due to a mismatch between their prefer-
ences and the perception of these preferences by doc-
tors. Benbassat et al. [41] (1998) revealed that doctors’ 
conclusions about patients’ values and preferences are 
often inaccurate, even for the doctors with more clini-
cal experience and a longer doctor-patient relationship.

It is not astonishing, that Tamirisa et al.  [42] concluded 
that many patients got serious problems during SDM 
[30]. A study performed by Sharma et al.  [43] on a sam-
ple of 60 patients revealed that only 30% of the patients 
were aware of the strabismus pathology and the treat-
ment alternatives. This may also be the reason why the 
patients in our study have rated the items 7 (weighing 
options) so poorly—there was no clear balance towards 
one of the existing treatment methods. The obtained 
results indicated that some patients believe that their 
doctors had not provided the amount of information that 
they wanted to receive. This raises a question about the 
possible lack of perception of the way a shared decision-
making procedure should be conducted.

Another concern revealed in this study was related 
to the fact that some patients felt excluded from the 
treatment decision making process. Similar to the 
data reported by Lecouturier et  al.  [25], our patients 
expressed the desire to be involved in medical decisions 
that concern them. This preference seems to be stronger 
than their doctors’ willingness to share decisions with 
them according to the rated score of item 8. Our study 
results clearly show that the information providing about 
existing treatment options is clearly explained, and 
patients need this information to be able to participate in 
SDM.

On contrary, a quite high score was given to item 9 
meaning that finally an agreement about further treat-
ment procedures was achieved. This led us to the con-
clusion that probably some patients are still more 
confident in their doctor knowledge, recommendation 
and experience. Otherwise, some are not eager to share 
the responsibility for decisions and leave it to surgeons. 
SDM is a time-consuming process and this fact has also 
been mentioned by other authors [25, 38]. Some patients 
need more time to assimilate and become aware of the 
information received from the doctor, especially adoles-
cent patients. Recent researches suggest that minors up 
to 12 years old are capable of being involved in decision 
making [44, 45]. Studies on the role of teenagers and 
their involvement in the decision-making process usu-
ally report parents’ points of view instead of teenagers 

Table 5  Collinearity test among variables

Coefficients, model

Unstandardized 
coefficients

Standardized 
coefficients

t Sig. 95.0% confidence Interval for B Collinearity statistics

B Std. error Beta Lower bound Upper bound Tolerance VIF

(Constant) − 1.715 0.353 − 4.852 0.000 − 2.417 − 1.013

Agenorm − 8.028 3.988 − 0.118 − 2.013 0.047 − 15.952 − 0.105 0.985 1.015

SumSDMnorm 0.005 0 0.84 14.35 0.000 0.004 0.005 0.985 1.015

Fig. 4  The histogram for residuals distribution. Note Nr -93. Mean 
3.53E-16 (SD = .47)



Page 8 of 10Paduca et al. BMC Med Inform Decis Mak          (2021) 21:109 

[25]. Even if most studies revealed that adolescents desire 
active involvement in their treatment decisions, disagree-
ment remains over their capacity to do so from the per-
spective of parents, providers, and the healthcare system. 
Instead of, our study revealed teens seemed relatively sat-
isfied with the SDM process, showing a score nearly simi-
lar to that reported by the young adults. They are eager 
to discuss their problem, to have an interactive process 
rather than co-operating just to “hear” a quick diagnosis 
and follow the doctor’s recommendations.

Patient satisfaction with surgery outcomes and the relation 
with SDM score
Improving the lives of patients with longstanding stra-
bismus requires a bivalent collaboration: patients should 
understand their choices and the possible outcomes 
of those choices, and providers should understand the 
needs and expectations of their patients—good commu-
nication between them is the key to achieving the best 
result. In this study the participants reported an overall 
positive experience with their care: 58.1% were satisfied 
or very satisfied with the results of their surgery, and 7.5% 
were unsatisfied. Having been compared to other publi-
cations, a higher result of overall 90% of parents’ satisfac-
tion with strabismus treatment rated as "good" or "very 
good" was reported by Mruthyunjaya et  al.  [46] and 
Kaszli et al.  [47].

We have to point out the existence of disease-specific 
and non–disease-specific factors that may influence 
patients’ feedback [48] – these captures big attention 
from researchers lately. In this study was obvious that 
the level of effective decision-making influenced the level 
of satisfaction with treatment outcome. Communica-
tion that provides the evidence-based, weighted level of 
assistance to patients in their decision making appears to 
be an important non-desease- specific factor that influ-
ence the SDM process and the patients’satisfation with 
received healthcare.

Furthermore, in our study, no significant difference 
was observed in reported satisfaction levels among males 
and females and among esotropic and exotropic patients. 
Similar results were obtained by Kaszli et  al.  [47] in a 
study on patients undergoing strabismus surgery no sig-
nificant difference in patient satisfaction was found. On 
the other hand, Burke et al.  [49] found that people with 
an esotropic strabismus recorded significantly greater 
appreciation of the effects of surgery than those with 
an exotropic strabismus. However, comparing both sur-
geons’ and patients’ opinions, Burgos-Blasco et  al.  [50] 
studied the surgeons’ point of view and concluded that 
endotrophic is the most satisfactory surgery for the 
patient, followed by exotropia, vertical strabismus, and 
traumatic paralysis of the 4th cranial nerve.

Our results suggest that the higher the SDM score, 
which means higher patient involvement in their health-
care process, the higher is their satisfaction with the pro-
vided care. In our research the interrelation between the 
SDM process and the patient satisfaction with surgery 
outcome, adjusted for age, has been established, the pre-
dictive value having a powerful association with the real 
value. SDM offers a process that can help both the physi-
cian and the patient move beyond passive informed con-
sent to a more collaborative, patient-centered experience.

This study identifies the communication gaps from 
the patients’ perspective, helps us improve discussions 
in strabismus management, and illustrates the value of 
understanding how treatment decisions about strabismus 
are currently made upon the final patients’ satisfaction.

Strengths and limitations of this study
This study was an attempt to qualitatively assess the 
patients’ experience of treatment decision making for 
strabismus in the Republic of Moldova. The study evalu-
ated the correlation between the patients’ involvement 
in the collaborative decision process and the satisfaction 
with management outcome.

This study has some limits. First, the small number of 
participants limits a wide generalization to all popula-
tion with strabismus. A more representative sample of 
patients may bring out different results than the ones 
we received. The described model needs correction by 
efficient variables enrolment because of reduced deter-
mination coefficient (about 70%), another 30% of vari-
ance being unexplained. The potential determinants for 
patients’ satisfaction, besides the age and SDM, could be 
the education level, sociodemographic and clinical status, 
etc. [51, 52]. Also, the elaborated model for satisfaction 
prediction needs validation using an independent sam-
ple. The data transformation (age) to meet conditions for 
linear regression represents another limitation.

However, it has just theoretical application and can be 
corrected in large studies when all continuous variables 
will have a normal distribution. Secondly, one of the par-
ents were always present during consultations and shared 
decision making evaluation process, which may influence 
the adolescents’ answers – so they should probably be 
assessed in a separate study or as a separate group.

Implications
Taking into account the results and listed limitations 
we plan to extend our research. The number of patients 
will be increased by performing a multicentral study. 
Other potential factors (education level, socioeconomic 
situation, strabismus type, surgery technique, etc.) that 
could affect the relationship between the SDM process 
and patient satisfaction also will be taken into account. 
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We expect the net effect estimation of SDM adjusted for 
these predictors, explained variance for satisfaction will 
be optimized (more than 80%). Finally, the results will be 
validated using an independent sample. The final goal is 
to estimate the SDM benefits in multivariate/multifacto-
rial “space” and to implement this procedure in routine 
practice.

Conclusion
Assessing patient satisfaction after choosing a treatment 
for strabismus method helped us evaluate the gaps in 
constructive dialogue that would lead to a positive out-
come for both patient and clinician. The correlation 
between the SDM process and the patients’ satisfaction 
with surgery outcome, adjusted by age, has been estab-
lished. These findings can serve as a springboard to fur-
ther communicative improvements related to the SDM 
process and between patients and physicians, thereby 
consequently leading to patients’ satisfaction raise in 
strabismus care. The study underlines the importance of 
further analysis and validation of on-ground interactions 
among the adolescent and adult patients and the clini-
cians across the strabismus management trajectory. A 
multicentral study and its validation will follow.

Abbreviations
SDM: Shared decision making; SDM-Q-9: 9-Item Shared Decision Making 
Questionnaire; POS: Postoperative patient satisfaction.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12911-​021-​01469-y.

Additional file 1. The 9-item Shared Decision Making Questionnaire 
(SDM-Q-9).

Acknowledgements
None.

Authors’ contributions
AP and OA were involved in the design of the study; AP collected the data; 
AP and OA analyzed the data and wrote the manuscript; and EB, JRB and POL 
revised the manuscript. All authors read and approved the final manuscript.

Funding
No funding to declare.

Availability of data and materials
The dataset generated and analyzed in this study are not publicly available yet 
because it is a part of the PhD work in progress. Data information is available 
from the corresponding author. Note that the questionnaires are in Romanian.

Declarations

Ethics approval and consent to participate
This study was conducted following the Declaration of Helsinki and was 
approved by the Ethics Committee of the State University of Medicine and 
Pharmacy Nicolae Testemitanu (No.36/76). Written informed consent was 

approved by the EC SUMP and obtained before the patients’ participation in 
the survey for patients over 18 years old and written informed consent was 
obtained from the parents or guardians for patients under 18 years old. There-
fore the written informed consent was obtained from all participants prior to 
their enrollment in the study.

Consent for publication
Not applicable.

Competing interest
The authors declare that they have no competing interests.

Author details
1 Faculty of Health and Social Science, South Eastern University Norway, 
Kongsberg, Norway. 2 Ophthalmology Department, Universitatea de Stat de 
Medicina si Farmacie “Nicolae Testemitanu″, Chişinău, Republic of Moldova. 
3 Department of Human Physiology and Biophysics, Universitatea de Stat de 
Medicina si Farmacie “Nicolae Testemitanu”, Chişinău, Republic of Moldova. 
4 Department of Surgery No.1 “N. Anestiadi”, Universitatea de Stat de Medicina 
si Farmacie “Nicolae Testemitanu”, Chişinău, Republic of Moldova. 

Received: 1 October 2020   Accepted: 10 March 2021

References
	1.	 Wang Z, Ren H, Frey R. Comparison of the Adult Strabismus Qual-

ity of Life Questionnaire (AS-20) with the Amblyopia and Strabismus 
Questionnaire (ASQE) among adults with strabismus who seek medical 
care in China. BMC Ophthalmol. 2014;14:139. https://​doi.​org/​10.​1186/​
1471-​2415-​14-​139.

	2.	 Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, 
et al. Shared decision making: a model for clinical practice. J Gen Inter 
Med. 2012;27:1361–7. https://​doi.​org/​10.​1007/​s11606-​012-​2077-6.

	3.	 Weston WW. Informed and shared decision-making: the crux of patient-
centered care. CMAJ. 2001;165:438–9.

	4.	 Stager DR Sr, Stager DR Jr, Beauchamp GR. Treament option for adult 
strabismus. Therapy. 2007;4(3):311–7.

	5.	 Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence 
based medicine: what it is and what it isn’t. 1996. Clin Orthop Relat Res. 
2007;455:3–5.

	6.	 Coulter A, Collins A. Making shared decision-making a reality. King’s Fund; 
London: 2011; 40p. www.​kings fund.org.UK

	7.	 Schuler M, Schildmann J, Trautmann F, et al. Cancer patients’ control pref-
erences in decision making and associations with patient-reported out-
comes: a prospective study in an outpatient cancer center. Support Care 
Cancer. 2017;25(9):2753–60. https://​doi.​org/​10.​1007/​s00520-​017-​3686-8.

	8.	 UNICEF Convention on the Rights of the Child. 1989.
	9.	 World Health Organization Making health services adolescent friendly: 

developing national quality standards for adolescent friendly health 
services. World Health Organization, Geneva; 2012. P. 44.

	10.	 Wisdom JP, Clarke GN, Green CA. What teens want: barriers to seeking 
care for depression. Adm Policy Ment Health Ment Health Serv Res. 
2006;33(2):133–45. https://​doi.​org/​10.​1007/​s10488-​006-​0036-4.

	11.	 General Medical Council. 0–18 years guidance 2007. http://​www.​gmc-​uk.​
org/​guida​nce/​ethic​al_​guida​nce/​child​ren_​guida​nce_​index.​asp.

	12.	 Shaw M. Competence and consent to treatment in children and adoles-
cents. Adv Psychiatr Treat. 2001;7:150–9.

	13.	 Gärtner FR, Bomhof-Roordink H, Smith IP, Scholl I, Stiggelbout AM, 
Pieterse AH. The quality of instruments to assess the process of shared 
decision making: a systematic review. PLoS ONE. 2018;13(2):e0191747. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​01917​47.

	14.	 Kriston L, Scholl I, Hölzel L, Simon D, Loh A, Härter M. The 9-item 
Shared Decision Making Questionnaire (SDM-Q-9). Development and 
psychometric properties in a primary care sample. Patient Educ Couns. 
2010;80(1):94–9. https://​doi.​org/​10.​1016/j.​pec.​2009.​09.​034.

	15.	 Scholl I, Kriston L, Dirmaier J, Buchholz A, Härter M. Development and 
psychometric properties of the Shared Decision Making Questionnaire–
physician version (SDM-Q-Doc). Patient Educ Couns. 2012;88(2):284–90. 
https://​doi.​org/​10.​1016/j.​pec.​2012.​03.​005.

https://doi.org/10.1186/s12911-021-01469-y
https://doi.org/10.1186/s12911-021-01469-y
https://doi.org/10.1186/1471-2415-14-139
https://doi.org/10.1186/1471-2415-14-139
https://doi.org/10.1007/s11606-012-2077-6
http://www.kings
https://doi.org/10.1007/s00520-017-3686-8
https://doi.org/10.1007/s10488-006-0036-4
http://www.gmc-uk.org/guidance/ethical_guidance/children_guidance_index.asp
http://www.gmc-uk.org/guidance/ethical_guidance/children_guidance_index.asp
https://doi.org/10.1371/journal.pone.0191747
https://doi.org/10.1016/j.pec.2009.09.034
https://doi.org/10.1016/j.pec.2012.03.005


Page 10 of 10Paduca et al. BMC Med Inform Decis Mak          (2021) 21:109 

	16.	 Rencz F, Tamási B, Brodszky V, Gulácsi L, Weszl M, Péntek M. Validity and 
reliability of the 9-item Shared Decision Making Questionnaire (SDM-
Q-9) in a national survey in Hungary. Eur J Health Econ. 2019;20(Suppl 
1):43–55. https://​doi.​org/​10.​1007/​s10198-​019-​01061-2.

	17.	 Bomhof-Roordink H, Gärtner FR, van Duijn-Bakker N, van der Weijden 
T, Stiggelbout AM, Pieterse AH. Measuring shared decision making 
in oncology: development and first testing of the iSHAREpatient and 
iSHAREphysician questionnaires. Health Expect. 2020;23(2):496–508. 
https://​doi.​org/​10.​1111/​hex.​13015.

	18.	 Graham ME, Westerberg BD, Lea J, et al. Shared decision making and 
decisional conflict in the Management of Vestibular Schwannoma: a 
prospective cohort study. J Otolaryngol Head Neck Surg. 2018;47(1):52. 
https://​doi.​org/​10.​1186/​s40463-​018-​0297-4.

	19.	 Hamann J, Mendel R, Cohen R, Heres S, Ziegler M, Bühner M, Kissling W, 
Psychiatr Serv. 2009;60(8):1107–12.

	20.	 Santema TB, Stubenrouch FE, Koelemay MJ, et al. Shared decision mak-
ing in vascular surgery: an exploratory study. Eur J Vasc Endovasc Surg. 
2016;51(4):587–93. https://​doi.​org/​10.​1016/j.​ejvs.​2015.​12.​010.

	21.	 Finderup J, Jensen J, Lomborg K. Developing and pilot testing a shared 
decision-making intervention for dialysis choice. J Ren Care. 2018. https://​
doi.​org/​10.​1111/​jorc.​12241.​10.​1111/​jorc.​12241.

	22.	 Ballesteros J, Moral E, Brieva L, Ruiz-Beato E, Prefasi D, Maurino J. Psycho-
metric properties of the SDM-Q-9 questionnaire for shared decision-mak-
ing in multiple sclerosis: item response theory modelling and confirma-
tory factor analysis. Health Qual Life Outcomes. 2017;15(1):79. https://​doi.​
org/​10.​1186/​s12955-​017-​0656-2.

	23.	 Epstein EG, Wolfe K. A preliminary evaluation of trust and shared decision 
making among intensive care patients’ family members. Appl Nurs Res. 
2016;32:286–8. https://​doi.​org/​10.​1016/j.​apnr.​2016.​08.​011.

	24.	 www.​patie​nt-​als-​partn​er.​de/​media/​sdm-q-​9_​roman​ian_​versi​on.​pdf.
	25.	 Lecouturier J, Clarke MP, Errington G, Hallowell N, Murtagh MJ, Thomson 

R. Treating childhood intermittent distance exotropia: a qualitative study 
of decision making. BMC Ophthalmol. 2015;15:112. https://​doi.​org/​10.​
1186/​s12886-​015-​0087-y.

	26.	 Shtein RM, Taylor Blachley T, Lee PP, Musch DC, Fagerlin A, Zikmund-
Fisher BJ. Decision making in cataract surgery. Invest Ophthalmol Vis Sci. 
2014;55(13):1563.

	27.	 Marahrens L, Kern R, Ziemssen T, et al. Patients’ preferences for 
involvement in the decision-making process for treating diabetic 
retinopathy. BMC Ophthalmol. 2017;17(1):139. https://​doi.​org/​10.​1186/​
s12886-​017-​0526-z.

	28.	 Bian W, Wan J, Tan M, Wu X, Su J, Wang L. Patient experience of treatment 
decision making for wet age-related macular degeneration disease: a 
qualitative study in China. BMJ Open. 2019;9(9):e031020. https://​doi.​org/​
10.​1136/​bmjop​en-​2019-​031020.

	29.	 Ho S, Vernon SA. Decision making in chronic glaucoma–optometrists 
vs ophthalmologists in a shared care service. Ophthalmic Physiol Opt. 
2011;31(2):168–73. https://​doi.​org/​10.​1111/j.​1475-​1313.​2010.​00813.x.

	30.	 Mackenbach JP, Valverde JR, Artnik B, et al. Trends in health inequalities 
in 27 European countries. Proc Natl Acad Sci USA. 2018;115(25):6440–5. 
https://​doi.​org/​10.​1073/​pnas.​18000​28115.

	31.	 Baicus C, Balanescu P, Zeh S, et al. Characteristics of shared decision mak-
ing in Romania from the patient perspective: a cross-sectional multicen-
tric study. J Eval Clin Pract. 2019;25(6):1152–9. https://​doi.​org/​10.​1111/​jep.​
13257.

	32.	 Sharma SD, Kwame I, Almeyda J. Patient aesthetic satisfaction with timing 
of nasal fracture manipulation. Surg Res Pract. 2014;2014:238520. https://​
doi.​org/​10.​1155/​2014/​238520.

	33.	 Rodenburg-Vandenbussche S, Pieterse AH, Kroonenberg PM, et al. 
Dutch translation and psychometric testing of the 9-item Shared Deci-
sion Making Questionnaire (SDM-Q-9) and Shared Decision Making 
Questionnaire-Physician Version (SDM-Q-Doc) in primary and secondary 
care. PLoS ONE. 2015;10:e0132158.

	34.	 Shay LA, Lafata JE. Where is the evidence? A systematic review of 
shared decision making and patient outcomes. Med Decis Making. 
2015;35(1):114–31.

	35.	 Yamauchi K, Nakao M, Nakashima M, Ishihara Y. Congruence between 
preferred and actual participation roles increases satisfaction with treat-
ment decision making among Japanese women with breast cancer. 
Asian Pac J Cancer Prev. 2017;18(4):987–94. https://​doi.​org/​10.​22034/​
APJCP.​2017.​18.4.​987.

	36.	 Mohamed N, Muhamad M. Older women breast cancer survivors: deci-
sion making, sources of information and wellness activities in Malaysia. 
Asian Pac J Cancer Prev. 2013;14:2043–8.

	37.	 Nakashima M, Kuroki S, Shinkoda H, et al. Informationseeking experi-
ences and decision-making roles of Japanese women with breast cancer. 
Fukuoka Igaku Zasshi. 2012;103:120–30.

	38.	 Lang E, Bell NR, Dickinson JA, et al. Eliciting patient values and prefer-
ences to inform shared decision making in preventive screening. Can 
Fam Phys. 2018;64(1):28–31.

	39.	 Bomhof-Roordink H, Gärtner FR, Stiggelbout AM, et al. Key components 
of shared decision making models: a systematic review. BMJ Open. 
2019;9:e031763. https://​doi.​org/​10.​1136/​bmjop​en-​2019-​031763.

	40.	 Barratt A. Evidence based medicine and shared decision making: the 
challenge of getting both evidence and preferences into health care. 
Patient Educ Couns. 2008;73(3):407–12.

	41.	 Benbassat J, Pilpel D, Tidhar M. Patients’ preferences for participation 
in clinical decision making: a review of published surveys. Behav Med. 
1998;24(2):81–8. https://​doi.​org/​10.​1080/​08964​28980​95963​84.

	42.	 Tamirisa NP, Goodwin JS, Kandalam A, et al. Patient and physician views 
of shared decision making in cancer. Health Expect. 2017;20(6):1248–53. 
https://​doi.​org/​10.​1111/​hex.​12564.

	43.	 Sharma AK, Thapa M, Shresth GB, Sitaula S, Shrestha GS. Outcome 
of horizontal strabismus surgery and parents’ satisfaction. NEPJOPH. 
2014;6(2):162–9. https://​doi.​org/​10.​3126/​nepjo​ph.​v6i2.​11704.

	44.	 Grootens-Wiegers P, Visser EG, van Rossum AMC, et al. Perspectives of 
adolescents on decision making about participation in a biobank study: a 
pilot study. BMJ Paediatr Open. 2017;1:e000111. https://​doi.​org/​10.​1136/​
bmjpo-​2017-​000111.

	45.	 Hein IM, Troost PW, Broersma A, et al. Why is it hard to make progress 
in assessing children’s decision-making competence? BMC Med Ethics. 
2015;16:1. https://​doi.​org/​10.​1177/​02729​89X14​551638.

	46.	 Mruthyunjaya P, Simon JW, Pickering JD, Lininger LL. Subjective and 
objective outcomes of strabismus surgery in children. J Pediatr Ophthal-
mol Strabismus. 1996;33(3):167–70.

	47.	 Kaszli FA, Neugebauer A, Berger C, Pink U, Rüssmann W. Vergleich subjek-
tiver und objektiver Parameter nach Augenmuskeloperation [Comparison 
of subjective and objective parameters after oculomotor muscle surgery]. 
Ophthalmologe. 1997;94(6):405–11. https://​doi.​org/​10.​1007/​s0034​70050​
134.

	48.	 Paige S, Stellefson M, Singh B. Patient perspectives on factors associated 
with enrollment and retention in chronic disease self-management 
programs: a systematic review. Patient Intell. 2016;8:21–37. https://​doi.​
org/​10.​2147/​PI.​S70185.

	49.	 Burke JP, Leach CM, Davis H. Psychosocial implications of strabismus 
surgery in adults. J Pediatr Ophthalmol Strabismus. 1997;34(3):159–64.

	50.	 Burgos-Blasco B, Hernández-García E, Morales Fernández E, Gómez-de-
Liaño R. Satisfacción de la cirugía de estrabismo basada en la opinión de 
cirujanos expertos. Arch Soc Esp Oftalmol. 2021;96(1):19–25.

	51.	 Hatt SR, Leske DA, Philbrick KL, Holmes JM. Factors associated with failure 
of adult strabismus–20 questionnaire scores to improve following stra-
bismus surgery. JAMA Ophthalmol. 2018;136(1):46–52. https://​doi.​org/​10.​
1001/​jamao​phtha​lmol.​2017.​5088.

	52.	 McBain HB, MacKenzie KA, Hancox J, et al. Does strabismus surgery 
improve quality and mood, and what factors influence this? Eye (Lond). 
2016;30(5):656–67. https://​doi.​org/​10.​1038/​eye.​2016.​70.

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

https://doi.org/10.1007/s10198-019-01061-2
https://doi.org/10.1111/hex.13015
https://doi.org/10.1186/s40463-018-0297-4
https://doi.org/10.1016/j.ejvs.2015.12.010
https://doi.org/10.1111/jorc.12241.10.1111/jorc.12241
https://doi.org/10.1111/jorc.12241.10.1111/jorc.12241
https://doi.org/10.1186/s12955-017-0656-2
https://doi.org/10.1186/s12955-017-0656-2
https://doi.org/10.1016/j.apnr.2016.08.011
http://www.patient-als-partner.de/media/sdm-q-9_romanian_version.pdf
https://doi.org/10.1186/s12886-015-0087-y
https://doi.org/10.1186/s12886-015-0087-y
https://doi.org/10.1186/s12886-017-0526-z
https://doi.org/10.1186/s12886-017-0526-z
https://doi.org/10.1136/bmjopen-2019-031020
https://doi.org/10.1136/bmjopen-2019-031020
https://doi.org/10.1111/j.1475-1313.2010.00813.x
https://doi.org/10.1073/pnas.1800028115
https://doi.org/10.1111/jep.13257
https://doi.org/10.1111/jep.13257
https://doi.org/10.1155/2014/238520
https://doi.org/10.1155/2014/238520
https://doi.org/10.22034/APJCP.2017.18.4.987
https://doi.org/10.22034/APJCP.2017.18.4.987
https://doi.org/10.1136/bmjopen-2019-031763
https://doi.org/10.1080/08964289809596384
https://doi.org/10.1111/hex.12564
https://doi.org/10.3126/nepjoph.v6i2.11704
https://doi.org/10.1136/bmjpo-2017-000111
https://doi.org/10.1136/bmjpo-2017-000111
https://doi.org/10.1177/0272989X14551638
https://doi.org/10.1007/s003470050134
https://doi.org/10.1007/s003470050134
https://doi.org/10.2147/PI.S70185
https://doi.org/10.2147/PI.S70185
https://doi.org/10.1001/jamaophthalmol.2017.5088
https://doi.org/10.1001/jamaophthalmol.2017.5088
https://doi.org/10.1038/eye.2016.70

	Shared decision making and patients satisfaction with strabismus care—a pilot study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and context
	Participant recruitment and eligibility
	Procedure
	Statistical analyses

	Results
	Study population and baseline characteristics
	Patients’ views on involvement in strabismus treatment decision-making
	Correlation between the SDM score and postoperative patient satisfaction

	Discussion
	Patients’ views on involvement in strabismus decision-making treatment
	Patient satisfaction with surgery outcomes and the relation with SDM score
	Strengths and limitations of this study

	Implications
	Conclusion
	Acknowledgements
	References


