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Abstract 

Background: Persons with spinal cord injury frequently visit numerous clinical settings. Such all-around experience 
of the system may serve as a comprehensive experience indicator. This study compared the patient experience of per-
sons with chronic SCI in relation to healthcare service utilization patterns in 22 countries, hypothesizing that primary-
care oriented patterns would offer a better experience.

Methods: This study was based on International Spinal Cord Injury Survey with 12,588 participants across 22 coun-
tries worldwide. Utilization patterns/clusters were identified by cluster analysis and experience score – by the partial 
credit model. The association between healthcare utilization and experience at the provider and cluster level was 
explored by regression analysis.

Results: The highest share of visits was to primary care physicians (18%) and rehabilitation physicians (16%). Utiliza-
tion patterns had diverse orientations: from primary care to specialized and from inpatient to outpatient. The experi-
ence was reported as very good and good across different dimensions: 84% reported respectful treatment; 81% – 
clear explanations; 77% – involvement in decision making; 65% – satisfaction with care. The average experience score 
(0–100) was 64, highest – 74 (Brazil) and the lowest – 52 (Japan, South Korea). Service utilization at provider and at 
cluster levels were associated with patient experience, but no utilization pattern resulted in uniformly better patient 
experience.

Conclusion: While there are distinct patterns between countries on how persons with chronic SCI navigate the 
healthcare system, we found that different utilization patterns led to similar patient experience. The observed differ-
ence in patient experience is likely determined by other contextual factors than service utilization.

Keywords: Utilization pattern, patient experience, primary healthcare, high healthcare needs, spinal cord injury, 
country comparison
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Introduction
The design of the healthcare system and healthcare pro-
vision models play a key role in obtaining desired health 
outcomes [1]. It is rather a complex question of how to 
organize the healthcare provision, and even much so for 

persons with complex health conditions and high health-
care needs. The more severe the condition a person has, 
the less likely they are to receive comprehensive care [2], 
which in a vicious cycle, is leading to worsening of their 
health condition [3].

An example of a high needs group is persons with 
chronic spinal cord injury (SCI). Spinal cord injury is 
a rare medically complex and costly condition. The 
data on SCI incidence and prevalence are limited and 
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inconsistent, hard to estimate and compare across coun-
tries [4, 5]. SCI is often accompanied by secondary con-
ditions. Persons with SCI require multidisciplinary care 
[4] and tend to utilize numerous clinical settings with 
high frequency for follow-up treatment of acute second-
ary conditions [6]. In Switzerland, persons with SCI vis-
ited outpatient clinics four times and in-patient hospitals 
three times more frequently than the general population 
[7]. Because of such frequent visits to numerous settings, 
these patients get an all-around experience of the health 
system, which may serve as a comprehensive experience 
indicator [4].

There is little consensus on optimal provision models 
for this group [8], with some emphasizing the need to 
strengthen primary care [8, 9], while some focus on sys-
tem centralization and specialized care [10]. Similarly, 
there is little information on how these patients use the 
services. From the scarce evidence available it is known 
that services for those who live in the community are not 
as developed as acute services immediately after a spi-
nal cord injury [11]. Even though secondary conditions 
are often preventable and manageable in the community 
[12, 13], when there are few appropriate services or little 
expertise available, persons with SCI are instead referred 
to specialists or being hospitalized. Utilization data are 
predominantly lacking and difficult to collect, especially 
in low-income countries [5]. The question remains how 
persons with SCI living in the community utilize health 
care services and how different utilization models com-
pare in terms of the patient experience.

This study aims to compare the patient experience of 
persons with SCI in relation to different healthcare ser-
vice utilization patterns across 22 countries worldwide. 
Specifically, the objectives are to understand: 1) What are 
the healthcare service utilization patterns among persons 
living with chronic SCI in different countries? 2) What 
is the patient experience with healthcare among per-
sons with chronic SCI in different countries? 3) Is patient 
experience with healthcare related to the visits of certain 
healthcare providers and do utilization patterns which 
are associated with better patient experience exist? The 
study hypothesis is that utilization patterns oriented on 
primary care are associated with better patient experi-
ence [8, 10]. Primary care was shown to ensure trust and 
longitudinal relationship between the doctor and the 
patient as well as improve system responsiveness, making 
the care more patient-centered [14].

Methods
Data collection and sampling
This study relies on the International Spinal Cord Injury 
(InSCI) cross-sectional, community-based, question-
naire survey conducted in 2017–2019 [5]. InSCI is the 

first international survey that aims to describe the lived 
experience of persons living with chronic SCI in the com-
munity. The survey is part of the International Learning 
Health System for Spinal Cord Injury Study (LHS-SCI), 
which is embedded in the World Health Organization’s 
Global Disability Plan [15]. LHS-SCI was launched in 
2017 with the support of the World Health Organization 
(WHO), the International Society for Physical and Reha-
bilitation Medicine (ISPRM) and the International Spi-
nal Cord Society (ISCoS) [5]. InSCI covers 22 countries 
across all WHO regions and was planned to be repeated 
every 5 years. The survey’s role is to gather data for fur-
ther analysis leading to policy and practice changes, 
aimed at strengthening rehabilitation and other services 
both for persons with SCI and the general population [5, 
16].

The study population included adults with SCI living 
in the community across 22 countries: Australia, Brazil, 
China, France, Germany, Greece, Indonesia, Italy, Japan, 
Lithuania, Malaysia, Morocco, the Netherlands, Norway, 
Poland, Romania, South Africa, South Korea, Spain, Swit-
zerland, Thailand, and the United States (US). The study 
participants were adults 18 years old or older with non-
traumatic or traumatic SCI. Those receiving first rehabili-
tation or first acute care during the data collection were 
excluded from the study due to the lack of experience of 
living with SCI in the community [17].

Each participating country had a national study center 
that led the 125-question questionnaire translation and 
adaptation, data collection and reminder management 
etc. A central study center (Swiss Paraplegic Research, 
Nottwil, Switzerland) coordinated the survey and pro-
vided recommendations on sampling as well as data col-
lection, storage, and analysis. It evaluated and approved 
the sampling and data collection process in each country 
[17].

Based on a power analysis from the Swiss Spinal Cord 
Injury community survey data, a minimal target sam-
ple size of 200 participants per country was established. 
This minimal sample size is expected to provide suffi-
cient power for comparative cross-country analysis. The 
national sampling frame contained at least 400 individu-
als with an expectation of a 50% response rate [5].

Details on the sample size, sampling design, par-
ticipants’ recruitment strategy, survey administration 
mode, recruitment sources, and national study centers 
in each InSCI country have been thoroughly described 
[5, 17] (Supplementary Table  1), including in InSCI 
Country Reports [18]. To ensure high scientific qual-
ity standards, guidelines concerning target populations 
were developed along with a sampling frames hierar-
chy. Participating countries chose the sampling frames 
in the following order, arranged with descending frame 
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representativeness: national SCI registry; databases of 
academic or level I trauma hospitals; databases of special-
ized rehabilitation institutions; databases of the patient 
organization or insurance agencies; samples of previous 
SCI studies; or a combination of these sampling frames. 
Since comprehensive registries on persons with SCI were 
lacking, countries with limited patient data and/or access 
to it had to draw convenience samples. Similarly, to col-
lect the best possible data  16 out of 22 countries relied 
on multiple recruitment sources and all had different 
response mode options, including paper-pencil or online 
questionnaire, telephone or face-to-face interviews. Each 
country obtained ethical approval for conducting the 
survey and informed consent was signed by each study 
participant or participant’s authorized representative. 
Collected data were de-identified and stored in a secure 
central database [17].

Hence, from the 22 countries, eight (36%) were able 
to rely on predefined sampling frames: Australia, China, 
Germany, the Netherlands, Norway, Poland, South 
Africa, and Switzerland. Those countries represent 65% 
of the data analyzed in this particular study. While the 
results derived from the InSCI data might have limited 
representativeness, they often present the best avail-
able evidence regarding the SCI population. Results of 
this study should be complemented with other research 
before being used as a guide to practice or policy [17].

InSCI and this study in particular included partici-
pants from low- and middle-income countries, with 27% 
of participants being women, which represent a minor-
ity among persons with SCI. Many of the participating 
countries belonged to the quartile with the highest gross 
domestic product. Participants from lower-income set-
tings were on average younger, with lower education, 
less likely to be of a foreign origin, more likely to have 
tetraplegia and a shorter time living with SCI [5]. Socio-
demographic characteristics of each country can be 
found in the InSCI Cohort Profile [17].

The InSCI data allow both country and cross-coun-
try analyses. To capture both perspectives, data on the 
health systems and economic resources were gathered 
and the national and cross-country context described 
[19, 20]. Concerning the health system context, coun-
tries with different system types were included in this 
study. Most have centralized systems with medium or 
weak primary care strength. Overall, some countries 
were less described and undergo reforms, hence, their 
system types were less clear-cut. Australia and South 
Korea had the highest (87) universal healthcare index of 
service coverage score (an indicator of essential health 
services coverage, 0–100) [21] and Indonesia had the 
lowest (59). The percentage of the population with 
household expenditures on health greater than 10% of 

total household expenditure was the highest in China 
(24%), Morocco (21%) and lowest in South Africa (1%), 
Germany, Malaysia and Thailand (2%) (Supplementary 
Table 2).

Data analysis and management
Healthcare experience
Patient experience is measured by four five-point Likert 
scale survey questions from the WHO Model Disabil-
ity Survey [22]: respectful treatment; clear explanations; 
involvement in decision making; satisfaction with health-
care. The scale reliability coefficient (Cronbach’s alpha) 
of these items was 0.85. A partial credit model [23] 
was applied to attain an interval-scaled total experi-
ence score for each individual. The score was scaled to 
a 0–100 range (median 61, interquartile range 23). The 
partial credit model assumptions were tested by check-
ing ordered categories via graphs; unidimensional-
ity test though running principal component analysis 
(eigenvalues: 1st component = 3.1, proportion = 0.7; 2nd 
component = 0.6, proportion = 0.1) and factor analysis 
(eigenvalues: 1st factor = 2.8, proportion = 1.1; 2nd fac-
tor = 0.0, proportion = 0.0) on polychoric correlations. 
When testing local independence, the largest correla-
tions were between items respectful treatment and clear 
explanations (0.4), and between involvement in decision 
making and clear explanations (0.4). Differential item 
functioning was tested on the following characteristics: 
sex, age, SCI lesion level (para- or tetraplegia), lesion type 
(complete or incomplete) and showed no difference.

Healthcare utilization
Utilization was measured by questions from the WHO 
Model Disability Survey [22] on visits to 12 types of 
health providers (dichotomous variable) and the num-
ber of hospital stays (continuous variable) in the last 12 
months before completing the survey. The scale reliabil-
ity coefficient (Cronbach’s alpha) of these items was 0.7. 
The following healthcare providers have been included in 
the analysis: primary care physician/general practitioner, 
physical and rehabilitation medicine/SCI physician, other 
specialist physicians, nurse/midwife, dentist, physiother-
apist, chiropractor, occupational therapist, psychologist, 
alternative medicine specialist, pharmacist, home health-
care worker. Such categories of providers as a dietician, 
social worker, and the category “other provider” were 
excluded from the analysis. Since the survey questions 
about provider visits were dichotomous there was no 
possibility to quantify the number of times an individual 
visited a certain provider or to have an indicator of visit 
duration.
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Association between healthcare utilization type and patient 
experience
To establish an association between healthcare utili-
zation type (provider’s visit) and patient experience, 
a multilevel univariate and multivariable regression 
analysis with a country as a random effect was per-
formed. We adjusted by the nonmodifiable socio-
demographic (sex, age, migration background) and 
spinal cord injury characteristics (SCI severity: tetra- 
or paraplegia, complete or incomplete lesion; trau-
matic or nontraumatic etiology; years lived with 
injury).

Association between healthcare utilization pattern 
and patient experience
Countries’ health systems were classified with regard 
to healthcare service utilization among persons with 
SCI using an unsupervised cluster analysis. Cluster 
analysis was based on utilization indicators described 
above: visits to 12 types of health providers and the 
number of hospital stays in the last 12 months before 
completing the survey. For each country, the rela-
tive share in a percentage of visits to each provider, 
or of no visit to any provider, were computed, as well 
as the percentage of individuals with no, one, two, or 
more than three inpatient hospitalizations. Hierarchi-
cal cluster analysis was conducted on a dissimilarity 
matrix based on Gower distance and Ward’s method 
linkage as a final procedure. Several other types of 
cluster analyses on other linkages (single-linkage, com-
plete-linkage, average-linkage, and centroid-linkage) 
along with k-means clustering with 5-10 k were as well 
performed to verify the results and country member-
ships. The cluster analysis groups countries in a way 
that inside each cluster the countries are not identical, 
but still are more similar to each other than to others. 
Those systems that are too distinct from all other ones 
are left alone in a cluster.

The association of patient experience score as a 
dependent variable with utilization cluster as an inde-
pendent variable was explored using univariate and 
multivariable regression analysis. We adjusted by the 
nonmodifiable socio-demographic (sex, age, migra-
tion background) and spinal cord injury characteristics 
(SCI severity: tetra- or paraplegia, complete or incom-
plete lesion; traumatic or nontraumatic etiology; years 
lived with injury).

The study was based on a predefined data analysis 
protocol, which was approved by the InSCI Commit-
tee before the study start. All statistical analyses were 
conducted using Stata 16.

Results
Socio‑demographic characteristics of study participants
The survey was conducted among 12,588 participants, as 
three participants had to be deleted from the study after 
a data quality check. The response rates were only avail-
able for countries with predefined sampling frames and 
are the following: South Africa 54%, Norway 42%, Swit-
zerland 39%, the Netherlands 33%, Germany 32%, Poland 
32%, Australia 27%, China 23% [17]. The sample was pre-
dominantly male (73%), with an average age of 51 years, 
mostly without a migrant background (91%), and living 
with others (77%). The majority of the participants had 
paraplegia (61%) for 13 years on average with an incom-
plete lesion (60%) and traumatic etiology (80%) (Table 2). 
Additionally, socio-demographic characteristics by coun-
try were described by Fekete et al. (2020) [17].

Healthcare utilization
The healthcare providers with the highest share of vis-
its in the last 12 months were primary care physicians 
(share of 18% among all healthcare providers) and physi-
cal and rehabilitation medicine (PRM)/SCI physicians 
(16%), followed by other specialist physicians (11%) and 
physiotherapist (13%) (Table  1). The chiropractor had 
the smallest share (1%) among the 12 providers. Across 
all countries, 26% of patients visited only one healthcare 
provider. Two, three, four, five, six, or seven providers 
were visited by 13, 13, 12, 11, 9, and 6% of individuals, 
respectively. Less than 5% visited eight or more provid-
ers. A third of the participants (34%) did not visit any 
healthcare provider in the last 12 months. More than half 
of respondents (54%) did not have any inpatient stays in 
the last 12 months, while 19% had one stay, 9% had two 
and another 9% had three or more stays.

Characteristics of healthcare utilization clusters
Nine service utilization clusters were identified by the 
performed unsupervised cluster analysis (Table  1). 
Cluster 4 (China) had the lowest service visits across 
many services, while Cluster 7 (Brazil) featured the 
highest and most diverse use of services. Below pro-
vided are the description of the utilization clusters.

Cluster 1 (Australia, South Africa, US), characterized 
by many visits and almost equal reliance on primary and 
specialized care. In this cluster general practitioner (GP) 
services were used slightly more than PRM physician/
SCI specialist services. Home workers, chiropractors, or 
occupational therapists were frequently visited. Inpatient 
stays were slightly higher than the overall average.

Cluster 2 (Japan, South Korea), characterized by 
a strong reliance on SCI specialized outpatient care. 
These countries have the bigger share of visits to a PRM 
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physician/SCI specialist (23%), and to other specialized 
physicians (14%) than to a GP (9%). Dentists were slightly 
more visited compared to other clusters (9%), while visits 
to psychologists were among the lowest (1%). A majority 
(52%) of patients in this cluster had no inpatient stays.

Cluster 3 (Switzerland, Germany, Lithuania, Norway, 
the Netherlands), characterized by a primary care-ori-
ented system with almost equal use of specialized services. 
This cluster had the second highest share of GP visits 
(22%) after Cluster 6 (Indonesia, Poland) (26%). The use 
of PRM physician/SCI specialist services (9%) was lower 
than the use of GPs (22%), yet other specialist physicians 
were often visited (12%). The percentage of dentist visits 
was the highest among all clusters (15%), while the use of 
nursing services was the lowest (4%).

Cluster 4 (China), characterized by low healthcare ser-
vice utilization and reliance mostly on SCI specialized 
outpatient care, with some consideration of complemen-
tary and alternative medicine. This cluster had the largest 
percentage of those that indicated not visiting any health-
care provider (34%). Similar to Cluster 2 (Japan, South 
Korea), this cluster had an almost twice as large share of 
visits to a SCI specialist (23%) than to a GP (12%). Low 
attendance across multiple services was found: dentist 
(1%), home healthcare worker (0%), psychologist (0%), 
and occupational therapist (0%). On the other hand, 
the share of visits to the chiropractor (3%) and alterna-
tive medicine specialist (3%) was the largest among all 
clusters.

Cluster 5 (France, Greece, Italy, Morocco, Spain), char-
acterized by a similar use of primary and specialized 
services and a moderate number of inpatient stays. The 
patients in these countries had almost equal (18% vs. 
16%) shares of visits to GP and PRM specialists. In addi-
tion, the attendance of occupational therapist was among 
the lowest (1%) and pharmacist services (13%) was higher 
than in other clusters.

Cluster 6 (Indonesia, Poland), characterized by a pri-
mary care-oriented system with infrequent visits. Among 
the countries in this cluster, the number of persons with 
no visits to any healthcare provider was almost three 
times higher than the average across all clusters (10%). 
GP services had the highest share across all clusters 
(26%), along with nurse or midwife services (12%). Inpa-
tient stays among these countries were similar to the 
overall cluster average.

Cluster 7 (Brazil), characterized by a generally special-
ized system with frequent visits and hospital stays. This 
cluster had the lowest percentage of persons without any 
visit to a healthcare provider (0.3%). For example, the 
share of visits to the PRM physician was high (19%) and 
visits to a physiotherapist was the highest among all clus-
ters (19%). Individuals with SCI in this cluster frequently 

used diverse services such as an occupational therapist, 
chiropractor, physiotherapist, and psychologist. One-
third of respondents had one hospital stay and here was 
the lowest percentage of three or more hospital stays 
among all clusters (4%).

Cluster 8 (Malaysia, Thailand), characterized by a 
inpatient-oriented SCI specialized system. In this cluster, 
the share of SCI specialist visits (28%) was twice as large 
as those to the GP (11%). Hospitalizations were above the 
cluster average. Alternative medical specialist services 
were frequently used (5%) while pharmacist services were 
the least used among all clusters (6%).

Cluster 9 (Romania), characterized by a inpatient-ori-
ented care system with the highest number of hospitali-
zations. This cluster had the lowest number of persons 
without any hospital stay (23%), almost half of the share 
less than the cluster with the second-lowest stays (Clus-
ter 8). The percentage of persons with two (28%) and 
three or more (30%) hospital stays was almost three times 
higher than the overall cluster average. Unlike other clus-
ters, the percentage of visits to GP, PRM physician/SCI 
specialist, and physiotherapist was similar (19, 17, and 
17%). Services of pharmacists (13%) and occupational 
therapists (7%) were frequently utilized.

Socio‑demographic characteristics of the healthcare 
utilization clusters
The highest percentage of males was in Cluster 6 (Indone-
sia, Poland) (80%) and 7 (Brazil) (79%). The mean age was 
the lowest in Cluster 9 (Romania) (38 years) and highest in 
Cluster 3 (Switzerland, Germany, Lithuania, Norway, the 
Netherlands) (56 years). The percentage of respondents with 
an immigrant background was below 1% in most clusters, 
with larger shares in Cluster 1 (Australia, South Africa, US) 
(19%), Cluster 3 (Switzerland, Germany, Lithuania, Norway, 
the Netherlands) (11%), and Cluster 5 (France, Greece, Italy, 
Morocco, Spain) (6%). The percentage of participants with 
tetraplegia was highest in Cluster 2 (Japan, South Korea) 
(42%), followed by Clusters 7 (Brazil) (40%) and 6 (China) 
(40%). In other clusters, this percentage was between 31 and 
38%. Cluster 4 (China) and Cluster 7 (Brazil) had the highest 
percentage of those with an incomplete lesion, 75 and 79% 
respectively. This percentage was lowest in Cluster 2 (Japan, 
South Korea) (40%). The percentage of those with nontrau-
matic etiology was highest (32 and 30%) in Cluster 4 (China) 
and Cluster 7 (Brazil), and lowest in Cluster 2 (Japan, South 
Korea) (8%).

Patient experience
The majority of the respondents rated their healthcare 
experience as good or very good across all countries and 
all four experience categories: respectful treatment 84%; 
clear explanations 81%; involvement in decision making 
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77%; satisfaction with healthcare 65%. A small fraction 
of responders rated their healthcare experience as bad 
(respectful treatment 3%; clear explanations 4%; involve-
ment in decision making 4%; satisfaction with healthcare 
9%) or very bad (respectful treatment 1%; clear explana-
tions 1%; involvement in decision making 2%; satisfaction 
with healthcare 3%). In terms of experience (total score 
(0–100)) by country, the lowest scores were attained by 
Morocco (44), followed by South Korea (49), Lithuania 
(55), China (55), Poland (57) and Italy (57). The highest 
country experience scores were observed in the US (78), 
Spain (77), Brazil (74), Australia (73), Malaysia (72), and 
Switzerland (71).

The average experience score across all healthcare uti-
lization clusters was 64 (Table  2). The highest cluster 
score was 74 in Cluster 7 (Brazil) and the lowest was 52 
in Cluster 2 (Japan, South Korea). There was a wide vari-
ability of experience scores within the clusters: the differ-
ence among the individual country’s experience scores 
was 33 points between countries in Cluster 5 (France, 
Greece, Italy, Morocco, Spain), 16 in Cluster 3 (Switzer-
land, Germany, Lithuania, Norway, the Netherlands), 13 
in cluster 1 (Australia, South Africa, US), 12 in Cluster 2 
(Japan, South Korea), 5 in Cluster 6 (Indonesia, Poland), 
and 3 in Cluster 8 (Malaysia, Thailand).

Association between healthcare utilization and patient 
experience
Utilization of specific healthcare providers was asso-
ciated with patient experience on an individual level 
(Supplementary Table  3). In both univariate (N = 9818, 
chi-square = 1563, p-value < 0.001) and multivariable 
(N = 9423, chi-square = 1386, p-value < 0.001) models 
the providers that were associated with higher experi-
ence score were: physical and rehabilitation medicine 
(PRM)/SCI physician and dentist, while with lower expe-
rience score: nurse/midwife, psychologist, alternative 
medicine specialist and homecare worker. The number of 
inpatient stays was not associated with healthcare expe-
rience. The regression coefficients did not significantly 
change between the models. Living with tetraplegia was 
associated with having 1 point lower experience score 
than living with paraplegia. Those with incomplete lesion 
had a 1 point higher experience score than those with a 
complete lesion. Other healthcare providers and charac-
teristics such as sex, age, migration background, injury 
etiology, and time since injury showed no association 
with experience score on an individual level. Country 
explained 18% of the total variance in both univariate and 
multivariable models.

Utilization pattern was associated with patient expe-
rience on a cluster level by univariate (N = 12,588, 
 R2 = 0.11) and multivariable (N = 11,838,  R2 = 0.12) 

regression analysis. (Supplementary Table  4; Fig.  1) The 
associations did not significantly differ when adjusting for 
socio-demographic and SCI lesion characteristics. Per-
sons of age 46–60 years and those older than 76 had an 
experience score higher by 2 points than those younger 
than 30 years, while for persons aged 61–75 years this 
score was 4 points higher. Living with tetraplegia was 
associated with having a 1 point lower experience score 
than living with paraplegia. Those with incomplete lesion 
had a 2 points higher experience score than those with a 
complete lesion. Other characteristics such as sex, migra-
tion background, injury etiology, and time since injury 
showed no association with experience score.

Discussion
This study compared the patient experience of persons 
with chronic SCI in relation to different healthcare ser-
vice utilization patterns. Nine clusters of utilization 
patterns were identified, which reflect how follow-up 
healthcare services were actually used. While there is a 
difference in patient experience among these utilization 
clusters, contradictory to our hypothesis, neither pattern 
led to a uniformly superior patient experience. The spe-
cific aspects of patient experience that this study meas-
ured (decision involvement, respectful treatment, clear 
explanations, satisfaction) seem to be achieved by pat-
terns with different care orientation alike.

Regarding the healthcare utilization patterns, our 
finding that persons with chronic spinal cord injury fre-
quently use various follow-up healthcare services across 
different healthcare settings is supported by the literature 
[6, 8, 24, 25]. Although persons with complex health con-
ditions have greater difficulties accessing care in general, 
including specialized care and rehabilitation [24], those 
with SCI have a higher likelihood of doctor visits [6]. 
These findings are particularly evident in certain coun-
tries with high frequency of use of different services (e.g., 
Australia, South Africa, US (Cluster 1); Brazil (Cluster 7)) 
and high frequency of inpatient stays (e.g., Malaysia and 
Thailand (Cluster 8); Romania (Cluster 9)). Even in clus-
ters with countries with strong and medium primary care 
strength (Supplementary Table 2) the visits and hospitali-
zations are comparable to countries with weak strength.

As for the association between the utilization clus-
ter and the patient experience, it was found that differ-
ent utilization patterns led to similar experience score. 
Hence, longitudinal relationship and trust between the 
healthcare provider and the patient, which is shown to 
be established in primary care [14], in persons with SCI 
might also be equally associated with specialized care. 
Similarly to the literature, our findings on utilization sug-
gest that often persons with a complex condition have to 
use complementary specialist services [26]. Especially the 
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SCI management is often being redirected to specialized 
care, emergency and inpatient stays [8, 11, 27]. This could 
mean that gatekeeping may not be functioning for those 
with a complex medical conditions, such as SCI [9, 28]. 
While the gatekeeping’s role of primary care is to assure 
the right allocation of resources with cost containment 
and improved health [28], it remains unclear if this role is 
being well-performed in SCI care. Primary care services 
may not be prepared enough for persons with SCI, while 
emergency and inpatient stays are not ideal for prevention 
and follow-up management of preventable conditions 
[29].

Visits to the GP were not associated with better or 
worse patient experience. The number of inpatient stays 
was as well not associated with patient experience. Visits 
to other providers were associated with experience, how-
ever, with small effect sizes of maximum 3 points higher 
or lower. Hence, the difference in observed patient experi-
ence between countries or clusters of countries cannot be 

explained by the utilization of different types of healthcare 
providers or their accessibility. Likely, other contextual 
factors might play a role in shaping patient experience.

Although it has been established that healthcare 
in high-income countries is often better performing 
than in low-income countries [4, 24, 30], this was not 
the case in our study for persons with chronic SCI in 
terms of the patient experience. For example, Brazil 
(Cluster 7) and Malaysia (Cluster 8) showed one of 
the highest patient experience scores, while Japan and 
South Korea (Cluster 2) had one of the lowest. The dif-
ference may also stem from the fact that in this study 
we focus on a certain indicator, namely patient experi-
ence, based on healthcare provider visits. In addition, 
despite healthcare systems generally being viewed as 
one single structure and equated with the country’s 
boundaries, healthcare may in reality be fragmented, 
differing geographically and personally [29, 31], and 
this study does not allow for representativeness of 

Fig. 1 Association between utilization cluster and experience. Patient experience score range: 0–100. Cluster numbers and countries: 1 – Australia, 
South Africa, the United States; 2 – Japan, South Korea; 3 – Switzerland, Germany, Lithuania, the Netherlands, Norway; 4 – China; 5 – France, Greece, 
Italy, Morocco, Spain; 6 – Indonesia, Poland; 7 – Brazil; 8 – Malaysia, Thailand; 9 – Romania
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the whole country. We found that the country as well 
as utilization pattern have a limited influence on the 
healthcare experience. The variance of 18% was found 
on the country level, including the effect of the coun-
tries’ healthcare systems. On a cluster level, the vari-
ance explained by the utilization pattern was 11–12% 
in both models, hence, other factors also play a role in 
explaining experience, some of which we have adjusted 
for.

This study had some limitations. Firstly, the sampling 
setting and strategy may have affected the identified 
utilization types. In certain participating countries, the 
sampling setting was limited to rehabilitation facilities 
(Brazil, Germany, the  Netherlands, Norway), acute or 
general hospitals (China, Spain). This selection may 
have resulted in more specialized care oriented utiliza-
tion types. Additionally, the sampling frames in most 
countries covered only a certain region and do not 
represent the entire country [17]. It remains unclear 
if certain countries showed higher use of specialized 
services because of such overall system orientation for 
the entire population, with specifically persons with 
SCI in those countries directed to specialists [9], or 
due to our survey sampling setting oriented on special-
ized care in those countries [17]. Secondly, to reach the 
respondents and adapt to their possibilities in complet-
ing the survey, the data collection methods (e.g. inter-
view vs. survey) altered among participating countries 
[17]  (Supplementary Table  1). This could have led to 
a potential bias and difference in data quality. Over-
all, the experience was found to be good on average 
across all clusters and countries, and that also might 
be because those with worse experience were harder to 
reach and recruit for the study. Thirdly, we only con-
trolled for the nonmodifiable factors in the regression 
analysis, while there could be other potential factors 
influencing patient experience. The results of this study 
should be complemented with other research before 
being used as a guide to practice or policy.

Conclusion
While there are distinct patterns between countries 
on how persons with chronic SCI navigate the health-
care system, we found that different utilization patterns 
led to similar patient experience. The observed differ-
ence in patient experience in clusters or countries is 
likely determined by other contextual factors than how 
healthcare services were used.
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