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Abstract

Background/Aim. In an era of rapid technological innova-
tion and growing patient expectations, healthcare systems
worldwide face the need for continuous improvement in
service quality. The Service Quality model (SERVQUAL) is
a validated instrument for measuring service quality, based
on comparing patients’ expectations with their perceptions
of the service provided. The difference (gap) between these
two measures is assessed using a five-point Likert scale
across five dimensions: tangibility, reliability, responsive-
ness, assurance, and empathy. The aim of this study was to
measure and compare expectations and perceptions of pa-
tients undergoing neurosurgical services, and to examine
whether the size of the gap differs between SERVQUAL
dimensions. Methods. The study included a total of 60 pa-
tients who underwent surgery for degenerative lumbar and
cervical spine diseases at the Clinic for Neurosurgery, Uni-
versity Clinical Center of Vojvodina, Novi Sad, Serbia, be-
tween June and September 2024. A modified SERVQUAL
questionnaire was used for data collection. Data were col-
lected on admission and before the patients’ discharge. Data
were analyzed using descriptive statistics, paired rtests to
compare expectations and perceptions, and analysis of vari-

Apstrakt

Uvod/Cilj. U eti brzih tehnoloskih inovacija i rastu¢ih
ocekivanja bolesnika, zdravstveni sistemi Sirom sveta
suocavaju se sa potrebom za kontinuiranim unapredenjem
kvaliteta usluga. Model Service Quality — SERVQUAL je
validirani instrument za merenje kvaliteta usluge, koji se
zasniva na poredenju ocekivanja bolesnika sa njihovom
percepcijom pruzene usluge. Razlika (jaz) izmedu ove dve
mere procenjuje se primenom petostepene Likertove skale u
okviru pet dimenzija: opipljivost, pouzdanost, odgovornost,
sigurnost i empatija. Cilj rada bio je da se izmere i uporede
ocekivanja i percepcije  bolesnika  podvrgnutih

ance to examine differences across sociodemographic
groups. Results. Patients had positive perceptions of the
provided services. The results indicated the existence of a
gap between patients’ expectations and their perceptions of
the services received. Mean expectations were high across
dimensions (overall 4.85; range 4.79—4.88), as were percep-
tions (overall 4.90; range 4.85—4.94). All gaps were positive
(perceptions > expectations). Dimension-specific gaps were
as follows: tangibility 0.06 (p = 0.1906), reliability 0.05 (p =
0.132), responsiveness 0.04 (p = 0.249), assurance 0.06 (p =
0.107), empathy 0.06 (p = 0.039). Only the empathy dimen-
sion reached statistical significance. No significant differ-
ences emerged across sociodemographic subgroups. Con-
clusion. The SERVQUAL method provided clear insights
into patients’ perceptions of the quality of neurosurgical
services. The findings from this study can contribute to im-
proving service quality and increasing patient satisfaction,
positively influencing clinical outcomes and the healthcare
system as a whole.
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neurohirurskim uslugama, kao i da se ispita da li se veli¢ina
jaza razlikuje izmedu SERVQUAL dimenzija. Metode.
Studija je obuhvatila 60 bolesnika koji su operisani zbog
degenerativnih bolesti lumbalne i cervikalne ki¢me na
Klinici za neurohirurgiju Univerzitetskog klinickog centra
Vojvodine, Novi Sad, Stbija, u periodu od juna do
septembra 2024. godine. Za prikupljanje podataka koriséen
je modifikovani upitnik SERVQUAL. Podaci su prikupljani
na prijemu i pre otpusta bolesnika. Podaci su analizirani
primenom deskriptivne statistike, uparenog #testa za
poredenje ocekivanja i percepcija, i analize varijanse za
ispitivanje  razlika izmedu sociodemografskih  grupa.
Rezultati. Bolesnici su imali pozitivhe percepcije o
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pruzenim uslugama. Rezultati ukazuju na postojanje jaza
izmedu ocekivanja bolesnika i njihove percepcije primljenih
usluga. Prose¢na ocekivanja bila su visoka u svim
dimenzijama (ukupno 4,85; raspon 4,79-4,88), kao i
percepcije  (ukupno 4,90; raspon 4,85-4,94). U svim
dimenzijama utvrden je pozitivan jaz (percepcije >
ocekivanja). Jazovi specifi¢ni za pojedine dimenzije iznosili
su: opipljivost 0.06 (p = 0,196), pouzdanost 0.05 (p = 0,132),
odgovornost 0.04 (p = 0,249), sigurnost 0.06 (p = 0,107),
empatija 0.06 (p = 0,039). Jedino je dimenzija empatije
dostigla statisticku znacajnost. Nisu utvrdene statisticki

znacajne razlike izmedu sociodemografskih podgrupa.
Zakljucak. Metoda SERVQUAL omoguéila je jasan uvid u
percepciju  bolesnika o kvalitetu neurohirurskih usluga.
Rezultati ove studije mogu doprineti unapredenju kvaliteta
usluga i povecanju zadovoljstva bolesnika, ¢ime se pozitivno
utice na klinicke ishode i zdravstveni sistem u celini.

Kljucne reci:

neurohirurgija; bolesnik, zadovoljstvo; zdravstvena
za§tita, ocena kvaliteta; ki¢ma, bolesti; ankete i
upitnici.

Introduction

The rapidly changing factors driven by globalization,
mass customization, digitalization, and the implications of
artificial intelligence are transforming the way companies,
schools, and healthcare institutions perform their work 2.
These forces have given rise to a new generation of custom-
ers who expect the highest level of service quality 2. In
modern healthcare systems, the quality of healthcare ser-
vices is one of the most critical factors for improving popu-
lation health and disease prevention 2. By adopting interna-
tional healthcare standards, countries and healthcare institu-
tions can ensure a consistent level of healthcare, focus on
continuous improvement, and avoid variability in service
provision that could compromise patient safety 4. Healthcare
service quality is evaluated through parameters such as pa-
tient satisfaction, service safety, resource use efficiency, and
achievement of desired health outcomes °. Assessing
healthcare quality is one of the most important aspects of
modern hospital management, directly influencing treatment
outcomes, patient satisfaction, and the efficiency of
healthcare systems 6. In modern healthcare, quality is
broadly defined as care that is safe, effective, timely, effi-
cient, equitable, and people-centered, as established by the
World Health Organization (WHO) ”. Although clinical out-
comes remain essential, numerous studies have documented
challenges in service-related dimensions such as waiting
times, communication, coordination, and emotional sup-
port 8.

Over the past decades, several frameworks have been
developed to assess these issues, including the Donabedian
structure—process—outcome model and patient experience
surveys. A major shift occurred in the second half of the 20th
century, when healthcare institutions, inspired by global
changes in quality management approaches from industry,
began applying methodologies and tools that had proven ef-
fective in other sectors °. One such tool, developed in the late
1980s in response to the need for more precise measurement
and management of service quality, is the Service Quality
model (SERVQUAL) *°. Originally designed to identify and
quantify the gap between service users’ expectations and
their perceptions of delivered services, the SERVQUAL
model quickly found application across various industries,
including the healthcare sector ™. Due to its specificity, neu-
rosurgery is an ideal field for applying the SERVQUAL
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model, which enables detailed analysis and quantification of
different service quality dimensions *2.

The SERVQUAL model evaluates five key dimensions
of quality: tangibility, reliability, responsiveness, assurance,
and empathy 3. Each dimension reflects a different service
aspect, allowing for a comprehensive quality assessment
from the patient’s perspective . Tangibility relates to the
physical aspects of services, including the appearance of
hospital facilities, equipment, and hygiene conditions . Re-
liability refers to the ability of healthcare providers and insti-
tutions to consistently and accurately deliver services as
promised. Responsiveness denotes the willingness of staff to
promptly and effectively respond to patient needs. Assurance
includes the staff’s competence and their ability to inspire
confidence and a sense of safety in patients. Empathy refers
to the individual attention and care provided to patients,
which is especially important in neurosurgery, where patients
often experience high levels of stress and anxiety 5.

The gap in the SERVQUAL method represents the dif-
ference between patient expectations before receiving the
service and their actual perception afterward % In
healthcare, it is particularly important as it directly affects
patient satisfaction and treatment outcomes *¢. Understanding
this gap helps healthcare management identify improvement
areas and develop strategies to reduce the difference between
expected and delivered services, thereby increasing patient
satisfaction and loyalty 1°. Moreover, in healthcare, most re-
search traditionally focuses on clinical interventions and the
technical aspects of service delivery . These elements rep-
resent the technical quality that the customer actually re-
ceives from a service 8. However, the functional quality, i.e.,
the way the service is delivered, especially the patient’s per-
ception of the interaction during care, remains relatively un-
derexplored *°. This interaction is a crucial component of
overall service quality, particularly in high-stress, high-
stakes fields such as neurosurgery .

The SERVQUAL instrument differs from previous
methods by measuring both expectations before care and
perceptions after care, allowing the identification of specific
gaps in service delivery. Previous research has shown that
SERVQUAL can support hospital improvement efforts, alt-
hough cultural adaptation is sometimes required . Evidence
in neurosurgery remains limited, particularly for patients un-
dergoing surgeries for degenerative lumbar and cervical
spine diseases who face anxiety, pain, and functional limita-
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tions that influence their perception of care. Therefore, ap-
plying SERVQUAL in this setting can provide useful in-
sights into functional aspects of service quality that cannot
be detected through clinical indicators alone.

The aim of this study was to explore patients’ expecta-
tions and perceptions of neurosurgical services and deter-
mine whether there are significant gaps between expectations
and perceptions for each SERVQUAL dimension.

Methods

The research was conducted at the Clinic for Neurosur-
gery of the University Clinical Center of Vojvodina, Novi
Sad, Serbia, from June to September 2024. The research was
conducted in accordance with the ethical standards, ensuring
the anonymity and confidentiality of patient data. The study
was approved by the Ethics Committee of the University
Clinical Center of Vojvodina (No. 00-290, from August 26,
2024).

Inclusion criteria were as follows: age > 18 years;
admission for elective neurosurgical treatment of degenera-
tive diseases of the lumbar or cervical spine; the ability to
provide informed consent and complete the questionnaire in-
dependently. Exclusion criteria were as follows: surgeries
performed for spinal pathology other than degenerative dis-
ease (e.g., trauma, tumor, infection); emergency procedures;
pediatric patients. All patients who met the inclusion criteria
during the study period were consecutively recruited, result-
ing in a final sample of 60 patients with complete datasets.
No eligible patient refused to participate, nor was any ex-
cluded due to missing data.

To collect data, a SERVQUAL questionnaire was used,
modified to match the specifics of neurosurgical services %2
Modifications included adapting item phrasing to reflect
hospital care, perioperative communication, postoperative
monitoring, and staff—patient interaction in neurosurgery, as
well as adjusting terminology to the cultural and linguistic
context of Serbia, consistent with previous research that rec-
ommends local adaptation of SERVQUAL instruments for
each country 2. The original SERVQUAL instrument was
linguistically translated and adapted into Serbian using the
forward—backward translation method, following the guide-
lines of the WHO for translation and adaptation of instru-
ments 2. Following translation, the content validity was re-
viewed by a panel of healthcare professionals and university
researchers to ensure semantic, idiomatic, experiential, and
conceptual equivalence with the original items. Furthermore,
to confirm the construct validity and internal consistency of
the instrument, a set of statistical analyses was conducted.
The internal consistency of each SERVQUAL dimension
was assessed using Cronbach’s alpha coefficient, with all
five dimensions exceeding the recommended reliability
threshold (a > 0.85), indicating a high level of internal con-
sistency. Additionally, an exploratory factor analysis using
principal axis factoring with Varimax rotation was per-
formed. The Kaiser-Meyer-Olkin measure was 0.975, and
Bartlett’s test of sphericity was statistically significant (y? =
16,000, df = 435, p < 0.001), confirming the suitability of the

data for factor analysis. Three latent factors were extracted,
aligning with core SERVQUAL domains while reflecting
certain cultural and contextual nuances specific to the Serbi-
an healthcare setting. The complete validation output is
stored securely in accordance with institutional data protec-
tion procedures. As it contains individual response patterns,
it cannot be published or shared in raw form. Nevertheless,
the aggregated psychometric results provided in this study
confirm strong internal consistency and adequate construct
validity of the modified SERVQUAL instrument, fully com-
pliant with current academic and ethical standards for ques-
tionnaire-based research.

The SERVQUAL questionnaire included items that
cover the five key quality dimensions: tangibility, reliability,
responsiveness, assurance, and empathy °. Each dimension
was evaluated through a set of items relating to specific ser-
vice aspects. In addition to standard SERVQUAL items, the
questionnaire also included demographic questions such as
gender, age, and education level 1. The questionnaire was
distributed to patients immediately after hospital admission
for surgery and again before discharge to ensure that patients
could accurately assess the quality of the services received
during their hospital stay. The study’s aim and the question-
naire completion process were explained to patients to ensure
data accuracy and validity.

Statistical analysis

Data were analyzed using SPSS software for Windows
(IBM Corp., Armonk, New York, USA). Descriptive statis-
tics were used to examine basic indicators at the dimension
level and for overall expectations and perceptions. Data were
presented using means and standard deviations for continu-
ous variables and numbers and proportions for categorical
variables. Analysis of variance (ANOVA) was applied to an-
alyze differences in average scores among SERVQUAL di-
mensions. Average scores were also examined in terms of
patients’ sociodemographic characteristics. In addition to
ANOVA, the t-test was used for this purpose. Following the
SERVQUAL methodology, differences between patient ex-
pectations and perceptions were also examined. The statisti-
cal significance of these differences was tested using paired
t-tests. A p-value of 0.05 or less was considered statistically
significant.

Results

This cohort study comprised 60 patients with complete
data for analysis. Baseline demographic characteristics are
presented in Table 1, and Figure 1 displays the income dis-
tribution stratification.

Examination waiting times were distributed as follows:
<1 week: 12 (20.0%) patients; 1-2 weeks: 18 (30.0%); 2-3
weeks: 8 (13.3%); 3—4 weeks: 13 (21.7%); 1-2 months: 6
(10.0%); and 3-6 months: 3 (5.0%). No patients reported
waiting 2—-3 months or > 6 months. Surgical treatment wait-
ing times demonstrated this distribution: <1 week: 10
(16.7%) patients; 1-2 weeks: 9 (15.0%); 2-3 weeks: 9
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Table 1
Demographic and clinical characteristics of patients
Characteristics Total (n = 60)
Age, years 56.04 £ 12.8
Gender, female 25 (41.7)
Education level
primary school 11 (18.0)
three-year professional school 14 (23.0)
four-year professional school 21 (35.0)
high school 7 (12.0)
bachelor’s degree 5(9.0)
master’s degree 2 (3.0)
Employment sector
unemployed 10 (17.0)
retired 19 (32.0)
homemaker 2 (3.0)
entrepreneur 4 (7.0)
production sector 8 (13.0)
service sector 4(7.0)
management 2 (3.0)
education 2 (3.0)
other 9 (15.0)
Marital status
single 9 (15.0)
married 33 (55.0)
divorced 10 (17.0)
widowed 8 (13.0)

n — number of patients.

All values are given as humbers (percentages) or means + standard deviations.
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Fig. 1 — Distribution stratification among the patient cohort.

(15.0%); 3—4 weeks: 17 (28.3%); 1-2 months: 4 (6.7%); 2-3
months: 7 (11.7%); 3-6 months: 3 (5.0%); >6 months: 1
(1.7%). The mean expectation scores across SERVQUAL
dimensions are shown in Figure 2.

Reliability demonstrated the highest expectation
(4.88), while tangibles yielded the lowest (4.79). The over-
all expectation mean was 4.85. Although a marginal differ-
ence emerged between females (4.89) and males (4.81), in-
dependent t-test analysis revealed non-significance
(p = 0.091).

Diilvesi DJ, et al. Vojnosanit Pregl 2026; 83(2): 110-118.

Perception measurements across dimensions are shown
in Figure 3.

Mirroring expectation patterns, reliability achieved the
highest perception score (4.94), while tangibility remained
the lowest (4.85). Gender comparisons again showed non-
significant differentials (p = 0.566) via an independent t-
test. Statistically significant differences in average scores
for expectations and perceptions were not identified con-
cerning the other socio-demographic characteristics of re-
spondents.
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Fig. 2 — The mean expectation scores across SERVQUAL dimensions.
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Fig. 3 — The mean perception measurement scores across SERVQUAL dimensions.

Gap analysis

When comparing expectation and perception dimen-
sions, all dimensions showed higher ratings after service de-
livery (Table 2).

The largest difference, amounting to 0.5833, is ob-
served in the tangibles and empathy dimensions. Before ser-
vice delivery, patients rated the tangibles dimension at 4.79
and the empathy dimension at 4.86, while these dimensions
received ratings of 4.85 (tangibles) and 4.93 (empathy) after
service delivery.

Analysis of service quality dimensions revealed con-
sistently positive gap scores (perception minus expectation)
across all measured mean scores. As delineated in Table 2,
expectations were highest for reliability (4.88 + 0.32), fol-
lowed sequentially by assurance (4.87 + 0.34), empathy
(4.86 + 0.32), responsiveness (4.82 + 0.37), and tangibility
(4.79 + 0.39). Post-service perceptions exhibited analogous
hierarchical ordering, with reliability (4.94 + 0.25) and as-
surance (4.93 £ 0.23) maintaining primacy.

Gap magnitudes ranged from 0.04 (responsiveness) to
0.06 (tangibility, reliability, assurance, empathy). Important-

Diilvesi DJ, et al. Vojnosanit Pregl 2026; 83(2): 110-118.



Vol. 83, No. 2

VOJNOSANITETSKI PREGLED

Page 115

ly, the paired-samples t-test demonstrated statistical signifi-
cance  exclusively for the empathy dimension
(gap = 0.06, p = 0.039). Non-significant differences were ob-
served in tangibility (p = 0.196), reliability (p = 0.132), re-
sponsiveness (p = 0.249), and assurance (p = 0.107).

To assess whether gender influenced the evaluation of ser-
vice quality, mean SERVQUAL scores were stratified by gen-
der and compared across all five dimensions. Figure 4 presents
the average expectation scores for male and female patients,
while Figure 5 shows the corresponding perception scores.

Table 2
Patients’ expectations and perceptions of the quality of provided services
Characteristics Expectations Perception Gap scores p-value
Tangibility 4.79+0.39 4.85+0.32 0.06 0.196
Reliability 4.88 +0.32 494 +0.25 0.05 0.132
Responsiveness 4.82 £0.37 4.86+£0.34 0.04 0.249
Assurance 487+0.34 493+0.23 0.06 0.107
Empathy 4.86 + 0.32 4.92 £0.20 0.06 0.039

All values are given as mean + standard deviation.

The bold value indicates significant difference (p < 0.05).
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Fig. 4 — Mean expectation scores by gender across the five SERVQUAL dimensions.
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Fig. 5 — Mean perception scores by gender across the five SERVQUAL dimensions.
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Both male and female patients reported very high ex-
pectations prior to treatment, with grand means ranging from
4.79 to 4.88. Female patients expressed slightly higher ex-
pectations in tangibility (4.89 vs. 4.72), reliability (4.95 vs.
4.83), assurance (4.95 vs. 4.82), and empathy (4.87 vs. 4.85),
while responsiveness scores were nearly identical across
genders. After treatment, perception scores also remained
uniformly high for both groups, with grand means ranging
from 4.83 to 4.93. In this case, male patients reported mar-
ginally higher perception scores across all five dimensions
(e.g., responsiveness 4.90 vs. 4.80; empathy 4.94 vs. 4.91).
However, in both expectations and perceptions, the observed
numerical differences were minimal and did not reach statis-
tical significance (p > 0.05), indicating that gender did not
meaningfully influence either anticipated or experienced
quality of neurosurgical care.

Discussion

The findings of this study provide meaningful insights
into how patients perceive the quality of neurosurgical ser-
vices and how their expectations align with actual experienc-
es. Patients entered the treatment process with high expecta-
tions, and these expectations were generally met or even
slightly exceeded, supporting a strong match between per-
ceived and expected service quality . All five SERVQUAL
dimensions (tangibility, reliability, responsiveness, assur-
ance, and empathy) recorded average scores above 4.5, indi-
cating high levels of perceived service quality across all do-
mains. These results are consistent with findings from Alba-
las et al. ¥, who reported similarly high patient satisfaction
levels in Jordanian public hospitals, particularly emphasizing
the role of empathy and assurance in shaping perceptions of
quality. While perception scores in our study were consist-
ently higher than expectation scores, only the empathy di-
mension showed a statistically significant difference, sug-
gesting that patients felt they received more emotional sup-
port, attentiveness, and personalized care than expected. This
aligns with the previous finding, which highlights the im-
portance of psychological and emotional support in neuro-
surgical care, given the high levels of patient anxiety and
stress 25, The dimension of tangibility also showed a notable,
though not statistically significant, gap, underscoring the rel-
evance of physical infrastructure, modern equipment, and
environmental comfort to patient satisfaction. These findings
are supported by Ulrich et al. 2%, who demonstrated that evi-
dence-based hospital design and physical surroundings sig-
nificantly impact recovery time and patient experience. Fur-
thermore, the consistency of results across demographic
groups such as gender, age, and income suggests that patient
satisfaction was not significantly influenced by socio-
demographic factors. This is in line with the study of
Xesfingi and Vozikis #, who found that equal access to care
and consistent delivery reduce variability in perceived ser-
vice quality across populations. An in-depth comparison be-
tween male and female patients confirmed that there were no
meaningful differences in either expectations or perceptions
across any SERVQUAL dimension. This absence of gender-

related variation supports previous findings and suggests that
neurosurgical service quality is delivered consistently and
equitably, reinforcing the robustness of functional service
quality in high-complexity hospital environments 2. Im-
portantly, our findings reaffirm that the SERVQUAL model,
originally developed in Western service sectors, can be relia-
bly applied within healthcare systems in developing coun-
tries. In the context of this study, the term “developing coun-
tries” refers to lower- and middle-income health systems, in-
cluding those in Southeastern Europe. Serbia falls within this
classification and shares structural and resource characteris-
tics with similar healthcare systems in this category. The
successful cultural adaptation and strong psychometric per-
formance of SERVQUAL in our sample confirm its applica-
bility in such settings, thereby expanding evidence from pre-
viously studied regions such as Turkey, Jordan, and India .
Kilbourne et al. ** demonstrated the cross-national applica-
bility of SERVQUAL in healthcare environments, especially
when culturally adapted and validated for local contexts.
This study contributes to the growing body of evidence con-
firming the model’s flexibility and robustness across diverse
healthcare systems, including Serbia’s. The distinction be-
tween technical quality, represented by clinical outcomes,
and functional quality, defined as the way services are deliv-
ered, including communication, empathy, explanation, and
respect during care interactions, has been emphasized in pri-
or research ¥ 3L, For instance, some previous studies suggest
that patients often value the manner in which care is deliv-
ered more than its purely clinical success, a finding con-
sistent with our results 1 15, From a practical standpoint, the
SERVQUAL model proves to be an effective tool for sys-
tematically gathering patient feedback, identifying service
gaps, and guiding improvements in healthcare delivery. Sim-
ilar implementations have been documented by Caha !, who
applied the SERVQUAL model in Turkish hospitals to im-
prove quality management processes. At a broader level, this
patient-centered approach can serve as a foundation for evi-
dence-based quality improvement in healthcare. As Flott et
al. *2 argue, patient-reported experience measures are not on-
ly important for evaluating care but also for driving systemic
transformation across healthcare institutions.

Limitations and future research

Despite contributing new findings to a relatively under-
explored area in Serbian healthcare, the study has several
limitations. The research was conducted in a single clinical
center with a sample of 60 patients, which restricts generali-
zability to wider neurosurgical populations. Additionally, the
SERVQUAL instrument relies on subjective self-reporting,
which may introduce response bias. A particularly relevant
limitation stems from the timing and location of data collec-
tion: both expectation and perception questionnaires were
completed while patients were still hospitalized. Since pa-
tients were in a dependent and vulnerable position, some
may have hesitated to report negative experiences despite as-
surances of anonymity. To minimize this concern, responses
were collected anonymously, coded without personal identi-
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fiers, and handled independently of clinical staff. However,
the possibility of social desirability bias remains and should
be acknowledged when interpreting results.

Future investigations should aim to include multiple
neurosurgical centers and larger patient cohorts to strengthen
external validity and enable cross-institutional comparison.
Longitudinal studies could examine whether perceptions
change after discharge and whether higher functional quality
translates into improved recovery, reduced anxiety, or better
clinical outcomes. Since empathy was the only dimension
with a statistically significant gap, qualitative research, such
as interviews or focus groups, may help identify specific
communication practices and staff behaviors that patients
value most.

Conclusion

This study evaluated the quality of neurosurgical ser-
vices in a tertiary hospital setting using the SERVQUAL
measurement instrument, which captures both patient ex-
pectations and their actual perceptions of care. By applying
a structured and validated tool, the research provides a sys-
tematic insight into how patients experience key dimen-
sions of healthcare quality, including tangibility, reliability,

responsiveness, assurance, and empathy. Across all meas-
ured dimensions, patient perceptions of care were high, in-
dicating that patients assessed the delivered services very
positively. Although perception scores exceeded expecta-
tion scores in every domain, the only statistically signifi-
cant gap emerged in the dimension of empathy. This find-
ing highlights the prominence of interpersonal and emo-
tional support in shaping patient satisfaction, especially in
neurosurgical care, where anxiety, fear, and physical dis-
comfort are common. The practical relevance of these re-
sults lies in the emphasis they place on functional quality,
the manner in which care is delivered, in addition to tech-
nical quality based on clinical outcomes. The SERVQUAL
model proved to be a useful method for identifying subtle
strengths and shortcomings in patient experience, offering
healthcare managers a targeted approach for quality im-
provement. Interventions aimed at enhancing communica-
tion, emotional reassurance, and personalized interactions
may yield tangible improvements in patient satisfaction
with minimal resource investment. Furthermore, the ab-
sence of statistically significant differences across socio-
demographic subgroups suggests that the quality of neuro-
surgical care is consistently delivered, which is an im-
portant signal from a health equity perspective.

REFERENCES

1. Arioli V', Pegzota G, Romero D, Adrodegari F, Sala R, Rapaccini M,
et al. Digital servitization business typologies in the manufac-
turing sector. Int J Ind Eng Manag 2025; 16(1): 1-23. DOI:
https://doi.org/10.24867 /IJIEM-378.

2. Rakic S, Medic N, Leoste ], VVuckovic T, Marjanovie U. Develop-
ment and Future Trends of Digital Product-Service Systems: A
Bibliometric Analysis Approach. Appl Syst Innov 2023; 6(5):
89. DOI: https:/ /doi.org/10.3390/2asi6050089.

3. Ogrine GS, Headrick 1.A, Barton AJ, Dolansky MA, Madjgosky
WS, Miltner RS, et al. Fundamentals of Health Care Improve-
ment: A Guide to Improving Your Patients’ Care. 4™ ed. Chi-
cago: Joint Commission Resources; 2022. p. 206.

4. Endeshaw B. Healthcare service quality-measurement models: a
review. ] Health Res 2020; 35(2): 106-17. DOI:10.1108/JHR-
07-2019-0152.

5. Institute of Medicine (US) Committee on Qunality of Health Care in
America. Kobn LT, Corrigan [M, Donaldson MS, editots. To Err Is
Human: Building a Safer Health System. Washington (DC):
National Academies Press; 2000. DOI: 10.17226/9728.

6. Hussein M, Paviova M, Ghalwvash M, Groot W. The impact of
hospital accreditation on the quality of healthcare: a systematic
literature review. BMC Health Serv Res 2021; 21(1): 1057.
DOI: 10.1186/512913-021-07097-6.

7.  Kbatri RB, Wolka E, Nigatn F, Zewdie A, Erku D, Endalamaw A,
et al. People-centred primary health care: a scoping review.
BMC Prim Care 2023; 24(1): 236. DOI: 10.1186/512875-023-
02194-3.

8. Duc Thanh N, Quynl Anh P, Thi Huyen Chang P, Minh Ngnyet
HT. Cross-Cultural Adaption and Validation of SERVPERF
Tool for Measuring Healthcare Quality in an Oncology Public
Hospital, Vietnam. Inquiry 2023; 60: 469580221146826. DOLI:
10.1177/00469580221146826.

9. Boaden R, Harvey G, Moxham C, Poudlove N. Quality im-
provement: theory and practice in healthcare. Coventry:
NHS Institute for Innovation and Improvement; 2008.
147 p.

Dijilvesi DJ, et al. Vojnosanit Pregl 2026; 83(2): 110-118.

10. Albalas SM, Al-Magableh HO, Athamneh S, Odeibat AM. Quality
status: A SERVQUAL approach to evaluate the effect of the
quality of healthcare services on patient satisfaction in Jordan.
Int ]  Healthc Manag 2025  18(2):  351-67.
DOI:10.1080/20479700.2024.2310375.

11. Jonkisz A, Kamig P, Krasowska D. SERVQUAL Method as an
“Old New” Tool for Improving the Quality of Medical Services:
A Literature Review. Int | Environ Res Public Health 2021;
18(20): 10758. DOIL: https://doi.org/10.3390/ijerph182010758

12. Basile L], Carbonara N, Panniello U, Pellegrino R. The role of
big data analytics in improving the quality of healthcare ser-
vices in the Italian context: The mediating role of risk man-
agement. Technovation 2024; 133: 103010. DOI:
https://doi.org/10.1016/j.technovation.2024.103010

13. Stodnick M, Rogers P. Using SERVQUAL to Measure the Quali-
ty of the Classroom Experience. Decis Sci ] Innov Educ 2008;
6(1): 115-33. DOI:10.1111/}.1540-4609.2007.00162.x

14. Morrison Conlthard L]. A Review and Critique of Research Us-
ing Servqual. Int | Mark Res 2004; 46(4): 479-97.
DOI:10.1177/147078530404600401

15. Awndaleeb SS. Service quality perceptions and patient satisfac-
tion: a study of hospitals in a developing country. Soc Sci Med
2001; 52(9): 1359-70. DOI: 10.1016/50277-9536(00)00235-5.

16. Leoste |, Strimberg-Jarvis K, Robal T, Marmor K, Kangur K, Rebane
AM. Testing scenarios for using telepresence robots in
healthcare settings. Comput Struct Biotechnol ] 2024; 24: 105—
14. DOI: 10.1016/j.csbj.2024.01.004.

17. Jelaca B, Lasica N, Golubovic ], Pajicic F, Bijelovic M, Djilvesi D.
Operative treatment of calcified thoracic disc herniation: A
case report on natural fusion method following spinal canal
decompression. Vojnosanit Pregl 2024; 81(11): 707-11. DOI:
https://doi.org/10.2298/VSP240513067]

18. Peng B, Zhang X, Li G, Jiang W. Comparison of effects of two
analgesia methods on surgery for developmental dysplasia of
the hip in children. Vojnosanit Pregl 2024; 81(7): 401-6. DOL:
https://doi.org/10.2298/VSP231113026P



Page 118 VOJNOSANITETSKI PREGLED Vol. 83, No. 2
19. Burt MM, de Run EC. Private healthcare quality: applying a  27. Xesfing S, 1ozikis A. Patient satisfaction with the healthcare
SERVQUAL model. Int ] Health Care Qual Assur 2010; 23(7): system: Assessing the impact of socio-economic and

20.

21.

22.

23.

24.

25.

206.

658-73. DOI: 10.1108/09526861011071580.

Schubmann MU, Rickels E, Rosabl SK, Schneekloth CG, Samii M.
Acute care in neurosurgery: quantity, quality, and challenges. |
Neurol Neurosurg Psychiatry 2001; 71(2): 182-7. DOL
10.1136/jnnp.71.2.182.

Wongrukmit P, Thawesaengskulthai N. Hospital service quality pref-
erences among culture diversity. Total Qual Manag Bus Excell
2014; 25(7-8): 908-22. DOI:10.1080/14783363.2014.906115
Yaqoob E, Sabitia N, Abbas Zaidi D, Aftab S, Sajid F, Ali Khan S,
et al. Intersection of Care: Navigating Patient-Hospital Rela-
tionships in Neurosurgery. World Neurosurg 2025; 193: 842—
50. DOI: 10.1016/j.wneu.2024.10.077.

Sixma HJ, Kerssens |], Campen C17, Peters L. Quality of care from
the patients’ perspective: from theoretical concept to a new
measuring instrument. Health Expect 1998; 1(2): 82-95. DOL:
10.1046/}.1369-6513.1998.00004 x.

Kalfoss M. Translation and Adaption of Questionnaires: A
Nursing  Challenge. SAGE  Open Nurs 2019; 5:
2377960818816810. DOI: 10.1177/2377960818816810.
A'agontah A, Knyini AB, Albalas S. Exploring the Gap Between
Patients’ Expectations and Perceptions of Healthcare Service
Quality. Patient Prefer Adherence 2022; 16: 1295-305. DOLI:
10.2147/PPA.S360852.

Ulrich RS, Zimring C, Zhu X, DuBose ], Seo HB, Choi Y, et
al. A review of the research literature on evidence-based
healthcare design. HERD 2008; 1(3): 61-125. DOI:
10.1177/193758670800100306.

28.

29.

30.

31

32.

healthcare provision factors. BMC Health Serv Res 2016; 16:
94. DOI: 10.1186/512913-016-1327-4.

Cordero Tous N, Horcajadas Almansa A, Bermiidez Gonzdlez GJ, Tons
Zamora D. Perceived quality in hospitals of the Andalusia
Healthcare System. The case of neurosurgery departments. Rev
Calid Asist 2014; 29(6): 311-9. DOI: 10.1016/j.cali.2014.11.002.
(Spanish)

Alomari F. Measuring gaps in healthcare quality using SERV-
QUAL model: challenges and opportunities in developing
countries. MBE 2021; 25(4): 407-20. DOI:10.1108/MBE-11-
2019-0104

Kilbourne WE, Duffy JA, Duffy M, Giarchi G. The applicability
of SERVQUAL in cross-national measurements of
health-care quality. ] Serv Mark 2004; 18(7): 524-33.
DOI:10.1108/08876040410561857

Caha H. Service quality in private hospitals in Turkey. ] Econ
Soc Res 2007; 9(1): 55-69.

Flott KM, Grabam C, Dargzi A, Mayer E. Can we use patient-
reported feedback to drive change? The challenges of using
patient-reported feedback and how they might be addressed.
BM]J Qual Saf 2017; 26(6): 502—7. DOI: 10.1136/bmjqs-2016-
005223.

Received on August 4, 2025
Revised on October 7, 2025
Revised on December 12, 2025
Accepted on December 24, 2025
Online First February 2026

Diilvesi DJ, et al. Vojnosanit Pregl 2026; 83(2): 110-118.



