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Abstract
Background  The COVID-19 pandemic triggered numerous changes in health services organisation, whose effects 
on clinical coordination are unknown. The aim is to analyse changes in the experience and perception of cross-level 
clinical coordination and related factors of primary (PC) and secondary care (SC) doctors in the Catalan health system 
between 2017 and 2022.

Methods  Comparison of two cross-sectional studies based on online surveys by means of the self-administration of 
the COORDENA-CAT (2017) and COORDENA-TICs (2022) questionnaires to PC and SC doctors. Final sample n = 3308 
in 2017 and n = 2277 in 2022. Outcome variables: experience of cross-level information and clinical management 
coordination and perception of cross-level clinical coordination in the healthcare area and related factors. 
Stratification variables: level of care and year. Adjusting variables: sex, years of experience, type of specialty, type of 
hospital, type of management of PC/SC. Descriptive bivariate and multivariate analysis using Poisson regressions 
models to detect changes between years in total and by levels of care.

Results  Compared with 2017, while cross-level clinical information coordination remained relatively high, with a 
slight improvement, doctors of both care levels reported a worse experience of cross-level clinical management 
coordination, particularly of care consistency (repetition of test) and accessibility to PC and, of general perception, 
which was worse in SC doctors. There was also a worsening in organisational (institutional support, set objectives, 
time available for coordination), attitudinal (job satisfaction) and interactional factors (knowledge between 
doctors). The use of ICT-based coordination mechanisms such as shared electronic medical records and electronic 
consultations between PC and SC increased, while the participation in virtual joint clinical conferences was limited.

Conclusions  Results show a slight improvement in clinical information but also less expected setbacks in some 
dimensions of clinical management coordination and in the perception of clinical coordination, suggesting that 
the increased use of some ICT-based coordination mechanisms did not counteract the effect of the worsened 
organisational, interactional, and attitudinal factors during the pandemic. Strategies are needed to facilitate direct 
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Introduction
Cross-level clinical coordination is a priority for health 
systems, particularly for national health systems (NHS) 
based on primary care (PC), such as the Catalan health 
system, as it contributes to care quality and efficiency 
[1, 2]. Among others, it is highly relevant for the care of 
patients with chronic conditions or complex needs, who 
frequently transit across different levels of care over time 
[3, 4]. It has been addressed in the last decades by a range 
of policies and organisational strategies to promote care 
coordination [5–7], which underwent a rapid transfor-
mation during the pandemic [8, 9].

Clinical coordination is here defined [10] as the harmo-
nious connection of the different health services needed 
to provide care to a patient throughout the care contin-
uum to achieve a common objective without conflicts 
and it is analysed based on a comprehensive theoretical 
framework [11, 12]. Two types are distinguished [12]: (a) 
clinical information coordination, that refers to the trans-
fer and use of the patient clinical information between 
providers and (b) clinical management coordination, 
which involves healthcare provision in a sequential and 
complementary way and encompasses three dimen-
sions: consistency of care, adequate patient follow-up 
and accessibility between levels. Clinical coordination is 
influenced, among others, by organisational factors, such 
as institutional support, the existing cross-level coordina-
tion mechanisms, time available to coordinate and inte-
gration of providers’ management [13] and interactional 
factors, such as knowledge between doctors or attitudinal 
factors, job satisfaction [13].

During the COVID-19 pandemic, several organisa-
tional changes were introduced in the health services, to 
reduce the risk of contagion while maintaining an appro-
priate response to the population healthcare needs [8, 9, 
14], the effects of which on clinical coordination and its 
related factors is unknown. On the one hand, there was 
an acceleration in the introduction of information and 
communication technologies (ICT) based-coordination 
mechanisms [8, 15, 16], such as shared electronic medi-
cal records (EMR) or electronic consultations between 
PC and secondary care (SC) [8, 16], which should have 
increased cross-level clinical information coordination 
by facilitating transfer of information between levels [2] 
and clinical management coordination by improving 
access to SC and adequacy of referrals [17]. On the other 
hand, the cancellation of non-urgent treatments, tests, 
or consultations [8], especially during the first waves of 

the pandemic, and the introduction of telephone triage 
[8] and the rapid adoption of telemedicine [9, 18] opened 
new avenues of access to services that increased profes-
sionals workload, especially in PC [19], decreasing the 
time available to coordinate with the other level [8].

Despite its relevance, international evidence on cross-
level clinical coordination during the pandemic is scarce. 
No methodological solid studies have been identified and 
the few reports mostly based on clinical records review of 
specific health services focused on evaluating one dimen-
sion of clinical coordination, accessibility between levels, 
reporting a global backlog in access especially to SC [20, 
21]. The analysis of changes in factors influencing coordi-
nation is even more limited, and mostly explored by sur-
veys to SC doctors that analysed job satisfaction during 
the pandemic [22, 23].

The Catalan NHS is part of the Spanish NHS, which 
is funded by taxes, of universal access and decentralised 
to the regions [24]. The provision of healthcare is organ-
ised into two care levels: PC, which acts as the gatekeeper 
and coordinator of the patient care throughout the care 
continuum, and SC that acts as a consultant to PC and is 
responsible for the management of more complex proce-
dures [24]. in the Catalan NHS, patient care is the respon-
sibility of a variety of providers: a large public entity, the 
Catalan Health Institute, and several public consortia, 
municipal foundations, and some private foundations 
(mostly non-profit but also some for-profit), which make 
up the Integrated Healthcare System for Public Use [25]. 
This diversity has originated differences in the type of 
management of PC and SC providers across the differ-
ent healthcare areas (1) integrated: PC and SC provid-
ers are mostly managed by the same entity; (2) partially 
integrated: an entity manages SC and some PC centres, 
while the rest are managed by other entities, and (3) non-
integrated: where PC and SC are managed by different 
entities [26, 27]. This complexity makes cross-level coor-
dination even more relevant. Before the pandemic, the 
Catalan NHS had implemented several strategies, such as 
promoting integrated management or the introduction of 
a variety of coordination mechanisms, such as case man-
agers, liaison nurses or shared protocols between levels, 
including ICT-based mechanisms, such as shared EMRs 
and electronic consultations between professionals [28], 
with great differences in implementation between areas 
and services [29]. Analysis on the changes during the 
pandemic in Spain or Catalonia are limited to few stud-
ies on accessibility of specific SC services that reported 

communication, to improve conditions for the effective use of mechanisms and policies to protect healthcare 
professionals and services in order to better cope with new crises.
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an increase in waiting times [30, 31] and a survey to PC 
doctors showing a low perception of clinical coordina-
tion between levels [32]. Regarding influencing factors, 
a study showed an increase in the use of electronic con-
sultations [31] and a low satisfaction with the job was 
reported by a survey to SC doctors in training [33].

This study allowed us to explore whether there were 
any changes in cross-level clinical coordination and influ-
encing factors in the Catalan health system during the 
pandemic and identify elements to guide strategies for 
improving it.

Methods
Aim
The aim of this study, which forms part of a wider 
research [34], is to analyse the changes in the experience, 
perception of cross-level clinical coordination of primary 
care (PC) and secondary care (SC) doctors and related 
factors in the Catalan health system between 2017 and 
2022.

Study design and areas of study
A comparative analysis was conducted of two cross-sec-
tional studies based on the online surveys by means of 
the self-administration of the COORDENA-CAT (2017) 
and COORDENA-TICs (2022) questionnaires by pri-
mary (PC) and secondary care (SC) doctors of the Cat-
alan National Health System. In both years, the areas of 
study were defined based on the primary healthcare areas 
(PCC) and their referral hospitals (acute, and in 2017 also 
long-term care).

Study population and sample
The study population consisted of PC and SC doctors 
that had been working for at least one year in the organ-
isation, and whose daily practice involved direct contact 
with patients, and with doctors of the other care level. 
Specialists in pathology, immunology, neurophysiology, 
radiology, pharmacy and clinical analysis and preven-
tive medicine were excluded. In both surveys, the selec-
tion of the sample took place in two stages. In the first, 
41 healthcare areas and its organisations belonging to the 
Catalan public health system were invited to participate 
(in 2022, starting by those that had already participated 
in 2017). In the second, those organisations that agreed 
to participate, sent an invitation with the questionnaire 
to all doctors who met the inclusion criteria. The final 
sample in 2017 was 3,308 doctors of 15,813 invited to 
participated (21% participation rate) and in 2022, a total 
of 2,277 doctors of 12,987 invited (17.5% participation 
rate). Of the 41 healthcare areas invited, in 2017, 32 areas 
participated both with primary care centres and hospi-
tals, while in 2022, 22 areas did so.

Questionnaire
In 2017, the COORDENA questionnaire, which had been 
developed following the theoretical framework underly-
ing this study [35] was adapted, pre-tested, piloted, and 
validated for the Catalan context [36]. It consists of three 
main sections: the first measures doctors’ experience of 
cross-level clinical information and clinical management 
coordination and perception of coordination within the 
healthcare area, by means of 12 items (described in detail 
in the variables of analysis section) and using a Likert 
scale and two open-ended questions on their reasons 
for that perception and suggestions for improvement. 
The second section measures the availability and use of 
cross-level clinical coordination mechanisms (shared 
electronic medical records  (EMR), electronic consulta-
tions, telephone consultations, email consultations, joint 
clinical case conference, liaison nurses, shared protocols, 
and guidelines); and the third, individual, organisational 
and interactional factors that influence clinical coordina-
tion. In 2022, the questionnaire was slightly modified and 
renamed as COORDENA-TICs [34]. This new version 
keeps all main sections and all items of doctors’ experi-
ence of cross-level clinical information and clinical man-
agement coordination, perception of coordination and 
of factors related to clinical coordination. The adapta-
tion relies in the coordination mechanisms section, that 
focuses on ICT-based coordination mechanisms but 
maintaining the items. Additional items related to the 
pandemic and some characteristics of use of some mech-
anisms were included but were not analysed in this study 
[Additional file 1].

Data collection
Data collection for the first survey took place between 
October and December in 2017 and for the second, 
between May and June of 2022 and October 2022 to 
April 2023. In both surveys, all PC and SC doctors who 
met the inclusion criteria of the organisations that agreed 
to participate, were invited to answer the questionnaire. 
To promote doctors’ participation, the involved organ-
isations conducted informative sessions and displayed 
posters and posts in their institutional intranets. The 
invitation was sent to their corporate e-mail address, and 
included a link randomly generated that provided anony-
mous access to the questionnaire. The participants had 
the possibility of closing the incomplete questionnaire 
and retaking it on another occasion, and as many times 
as they wished, as long as it had not been sent.

Variables of analysis
The outcome variables were (a) experience of cross-level 
coordination of clinical information (information trans-
fer and use; 3 items) and of clinical management (consis-
tency of care, adequate follow-up, and accessibility; 11 
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items); (b) general perception of cross-level coordination 
in the area (1 item); (c) organisational, interactional, and 
attitudinal related factors (8 items); (d) use of ICT-based 
coordination mechanisms (shared EMR of the region 
(HC3/HES) and of the organisation and, electronic con-
sultations through EMR, telephone consultations, email 
consultations and joint clinical session through video-
conference (in 2022) (12 items). The explanatory vari-
ables were stratification variables: year and level of care 
and, adjustment variables: (a) sociodemographic: sex, 
type of speciality (clinical and surgical/clinical-surgical), 
(b) employment characteristics: years working as a doc-
tor (c) type of hospital (local/regional, high-resolution, 
high-technology); and type of area according to the 
management of PC/SC (integrated, partially integrated, 
non-integrated).

Analysis
A bivariate descriptive analysis stratified by level of care 
(primary and secondary care) and year was conducted to 
determine the distribution of the outcome and explana-
tory variables. To identify differences between years in 
total and within the subgroups, the Chi-square test was 
used. To analyse the changes in the degree of clinical 
coordination and related factors including use of ICT-
based coordination mechanisms between the two years 
in the total sample and within the levels of care, Poisson 
regression models with robust variance were estimated, 
obtaining prevalence ratios (PR) and their 95% confi-
dence intervals (CI 95%), adjusting for the explanatory 
variables: level of care, sex, years working as a doctor, 
type of specialty, and type of hospital, in the case of the 
aggregated analysis of the sample. And sex, years working 
as a doctor, type of specialty, and type of hospital for the 
subgroup analysis. Type of area according to the manage-
ment of PC/SC was used to control for a possible cluster 
effect. Participants who answered don’t know/no answer 
were excluded. Bayesian and Akaike reporting criteria 
were used to assess the fitness of the models.

Missing values were low for the outcome variables 
related to the experience and perception of clinical coor-
dination (0.66–7.26%) and those related to factors and 
use of coordination mechanisms varied from 2.23 to 
17.35% and were at random  [see Additional file 2]. Per-
centage of missing values for explanatory variables var-
ied from 0 to 19.46% and were at random [see Additional 
file 2]. A full case analysis to manage missing values 
was adopted. To make the results more robust, sensitiv-
ity analyses were performed to evaluate two alternative 
scenarios (1) analysis of the data after doing multiple 
imputation of those variables with a percentage of miss-
ing values higher than 10% [see Additional file 2] and 
(2) analysis of the data including the participants who 
answered do not know/no answer to the questions [see 

Additional file 3]. In both cases, there were not signifi-
cant differences with the results presented in this article. 
Finally, a content analysis was performed for the open-
ended questions on reasons for the general perception 
of cross-level clinical coordination in the healthcare area 
and suggestions for improvement in 2022. The answers 
were coded and classified into categories. Frequencies 
were calculated and presented stratified by level of care. 
Statistical analyses were conducted using Stata v.15.

Results
Characteristics of the sample
The sample composition was similar in both study 
years, with some differences. In 2022, most doctors 
still were women, but the proportion slightly decreased 
in PC (68.51% in 2017 to 66.50%) and increased in SC 
(51.76–53.62%) and in both levels most doctors still 
were between 41 and 55 years of age. Most doctors in 
both levels had clinical specialities, but the proportion 
of doctors with surgical (9.23% in 2017 to 14.85%) and 
medical/surgical (12.37% in 2017 to 23.31%) speciali-
ties considerably increased in SC and dropped almost to 
zero in PC [Table 1]. Regarding employment characteris-
tics, one third of SC doctors still had 11–20 years’ work 
experience and 6 to 15 years working in the organisa-
tion (30.09% and 31.34% respectively), while in the case 
of PC, there was an increase of the doctors who had 21 
to 30 years’ work experience (30.67% in 2017 to 38.79%) 
and 16 to 25 years working in the organisation (33.58% 
in 2017 to 37.22%). The proportion of doctors with a 
permanent contract increased in SC (88.10% in 2017 to 
92.96%) and decreased in PC (96.31% in 2017 to 93.57%) 
and in both levels increased those with a full-time con-
tract (PC: 92.71% in 2017 to 96.40%; SC: 91.44% in 2017 
to 94.25%). Finally, regarding the type of area, the highest 
proportion of doctors worked in an area where the same 
entity manages SC and the majority of PC (44,04% in 
2017 and 46,60% in 2022) and this proportion increased 
in SC (45.22% in 2017 to 50.45%). In terms of the type of 
hospital, the proportion of doctors working on an area 
with a high-technology hospital almost doubled (19.38 in 
2017 to 38.21%) [Table 1].

Changes in doctor’s experience and perception of cross-
level clinical coordination
Compared with 2017, the degree of cross-level coordi-
nation of clinical information (transfer and use) expe-
rienced by doctors was still high in 2022, with a slight 
increase of those reporting that the information they 
share is needed for the patient clinical management 
(PR:1.07, CI 95% 1.03–1.10), which was higher among PC 
doctors (PR:1.08, CI 95% 1.03–1.12) [Table 2].

Regarding cross-level coordination of clinical man-
agement, when compared with 2017, there were 
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improvements in the relative high levels of experience 
but also setbacks in 2022. Regarding consistency of 
care, there was an increase in the relatively high propor-
tion of doctors who reported agreeing with the treat-
ments prescribed at the other care level (PR:1.02, CI95% 
1.01–1.04), which was higher in PC doctors (PR:1.09, 
CI95% 1.06–1.12). However, there was a worsening in the 

already very low proportion of doctors who reported that 
joint patient management plans were established when 
needed (PR:0.90, CI95% 0.83–0.97) with no differences 
between levels, and an increase in the repetition of tests 
(PR:1.19, CI95% 1.06–1.32) [Table 2].

Concerning adequate follow-up between levels, when 
compared with 2017, the high proportion of doctors 

Table 1  Description of the sample years 2017 and 2022. Total and, by level of care
Total Primary Care Secondary Care
2017
N = 3308

2022
N = 2277

2017
N = 1141

2022
N = 945

2017
N = 2167

2022
N = 1332

n (%) n (%) n (%) n (%) n (%) n (%)
Sociodemographic characteristics
Sex
  Man 1.214(41.86) 740(39.57) * 307(30.79) 251(32.22) 907(47.66) 489(44.82) *
  Woman 1.668(57.52) 1.103(58.98) * 683(68.51) 518 (66.50) 985(51.76) 585(53.62) *
Age
  25–40 years 776(28.20) 453(25.03) * 208(21.92) 124(16.45) * 568 (31.50) 329(31.16) *
  41–55 years 1.279(46.48) 859(47.46) * 488(51.42) 405(53.71) * 791(43.87) 454(42.99) *
  56–70 years 697(25.33) 498(27.51) * 253(26.66) 225(29.84) * 444(24.63) 273(25.85) *
Country of birth
  Spain 2.469(85.58) 1.544(83.06) * 858(86.49) 638(82.32) * 1.611(85.10) 906(83.58) *
  Other 357(12.37) 250(13.45) * 115(11.59) 113(14.58) * 242 (12.78) 137(12.64) *
Medical speciality
  Clinical speciality 2.189(79.51) 1.458(77.43) 788(81.57) 771(99.87) * 1.401(78.40) 687 (61.84) *
  Surgical speciality 225(8.17) 165(8.76) 60(6.21) 0(0) * 165(9.23) 165 (14.85) *
  Medical and surgical speciality 339(12.31) 260(13.81) 118(12.22) 1(0.13) * 221(12.37) 259 (23.31) *
Employment characteristics
Years working as a doctor
  0 to 10 years 480(17.20) 272(14.84) * 121(12.54) 77(10.09) * 359(19.67) 195(18.22)
  11 to 20 years 921(33.01) 520(28.37) * 339(35.13) 198(25.95) * 582(31.89) 322(30.09)
  21 to 30 years 790(28.32) 605(33.01) * 296(30.67) 296(38.79) * 494(27.07) 309(28.88)
  31 to 50 years 599(21.47) 436(23.79) * 209(21.66) 192(25.16) * 390(21.37) 244(22.80)
Years working in the organisation
  1 to 5 years 438(15.97) 313(17.28) * 89(9.34) 96(12.72) * 349(19.50) 217(20.55) *
  6 to 15 years 1.019(37.15) 497(27.44) * 324(34.00) 166(21.99) * 695(38.83) 331(31.34) *
  16 to 25 years 733(26.72) 586(32.36) * 320(33.58) 281(37.22) * 413(23.07) 305(28.88) *
  26 to 50 years 553(20.16) 415(22.92) * 220(23.08) 212(28.08) * 333(18.60) 203(19.22) *
Type of contract a)
  Permanent 2.630(90.94) 1.744(93.21) * 965(96.31) 728(93.57) * 1.665(88.10) 1.016(92.96) *
  Temporary 262(9.06) 127(6.79) * 37(3.69) 50(6.43) * 225(11.90) 77(7.04) *
Type of contract b)
  Full-time 2.660(91.88) 1.781(95.14) * 929(92.71) 749(96.40) * 1.731(91.44) 1.032(94.25) *
  Part-time 235(8.12) 91(4.86) * 73(7.29) 28(3.60) * 162(8.56) 63(5.75) *
Type of area
Area according to the managing of PC/SC
  One entity manages SC and majority of PC 1.457(44.04) 1.061(46.60) * 477(41.81) 389(41.16) 980(45.22) 672(50.45) *
  One entity manages SC and minority of PC 892(26.99) 546(23.98) * 354(31.03) 267(28.25) 538(24.83) 279(20.95) *
  Different entities manage SC and PC 959(28.99) 670(29.42) * 310(27.17) 289(30.58) 649(29.95) 381(28.60) *
Area according to the type of hospital
  Local and regional hospitals 1.857(56.14) 911(40.01) * 770(67.48) 498(52.70) * 1.087(50.16) 413(31.01) *
  High resolution regional hospitals 810(24.49) 496(21.78) * 222(19.46) 197(20.85) * 588(27.13) 299(22.45) *
  High technology general hospitals 641(19.38) 870(38.21) * 149(13.06) 250(26.46) * 492(22.70) 620(46.55) *
PC: Primary Care, SC: Secondary care. * p-value < 0.05 for differences between years
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who considered that patients were adequately referred to 
SC decreased, and this decrease was higher in SC doc-
tors (PR:0.96, CI95% 0.92–0.99). Likewise, the relatively 
high proportion of PC doctors who reported that SC 
doctors send patients to PC when appropriate decreased 
(PR:0.94, CI95% 0.91–0.97). Although there is still room 
for improvement, the proportion of PC doctors who 
reported receiving follow-up recommendations from SC 
doctors improved (PR:1.16, CI95% 1.09–1.24) and the 
proportion of doctors of both levels that reported that PC 
doctors consult with SC doctors doubts on the patient 
follow-up also increased (PR:1.10, CI95% 1.05–1.15) and 
this increase was higher among PC doctors [Table 2].

Regarding accessibility between levels, there was an 
increase in the already high proportion of doctors at both 
levels who reported long waiting times for patients to be 
seen after being returned to PC (PR: 1.52, CI95% 1.26–
1.83), which was higher for SC doctors [Table 2].

Finally, the already low perception of cross-level clini-
cal coordination in the healthcare are in 2017 has wors-
ened by 2022 (PR: 0.78, CI95% 0.66–0.93) and more so 
among SC doctors (PR: 0.78, CI95% 0.69–0.88) [Table 2]. 
Reasons for considering the coordination to be low con-
tinued to be the limited direct communication between 
professionals and the insufficient availability of coor-
dination mechanisms that promote cross-level com-
munication [Fig.  1]. In the same line, main suggestions 
for improvement of cross-level clinical coordination 
included implementation of joint clinical case confer-
ences and other mechanisms for direct communication 
between levels, as well as improving the existing coordi-
nation mechanisms [Fig. 2].

Changes in factors influencing cross-level clinical 
coordination, including use of ICT-based coordination 
mechanisms
Compared with 2017, there was a worsening of some 
organisational factors that influence cross-level clini-
cal coordination, with an improvement in use of some 
ICT-based coordination mechanisms in 2022. On the 
one hand, there was a decrease in the already relatively 
low proportion of doctors reporting that their organisa-
tion’s management facilitated cross-level clinical coor-
dination (PR: 0.78, CI95% 0.75–0.81) or set objectives 
aimed at cross-level clinical coordination (PR: 0.82, 
CI95% 0.78–0.87) and this decrease was higher among 
SC doctors [Table 3]. The proportion of those reporting 
to have enough time to dedicate to coordination, which 
was already low in 2017, decrease even more in 2022, 
especially among SC doctors (PR: 0.70, CI95% 0.61–0.81) 
[Table 3].

On the other hand, in 2022 there was an increase, 
among doctors from both levels of care who had access 
to [Additional file 4] and frequent use of some ICT-based 
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coordination mechanisms such as, the shared EMR of 
the region (HC3/HES) (PR:1.21, CI95% 1.15–1.27) and 
the shared EMR of the organisations (PR:1.07, CI95% 
1.04–1.11), that was already relatively high. This increase 
in use for both EMRs was higher among SC doctors, 
although they continue to be more used by PC doctors. 
There was also an increase in the relatively low propor-
tion of doctors using electronic consultations between 
levels through EMR, especially by PC doctors (PR:1.48, 
CI95% 1.29–1.70) [Table  3]. Nonetheless, difficulties in 
the use of the mechanisms such as contradictory or dis-
organised information, technical problems, or lack of 
relevant information were reported [Additional file 5]. In 

addition, participation in joint clinical case conferences 
(PR: 0.89, CI95% 0.81–0.98) and use of email consulta-
tions (PR:0.66 CI95% 0.50–0.88) decreased, especially 
among PC doctors [Table 3].

As for interactional factors related to cross-level clini-
cal coordination, when compared with 2017, the already 
low proportion of doctors that reported knowing doctors 
from the other level decreased (PR:0.56 CI95%. 0.43–
0.72), especially among PC doctors. While factors such 
as trusting in the clinical skills of the other level’s doc-
tors and perceiving that their own practice influences the 
other level’ remained high, with no differences between 
years or levels. Finally, doctors’ relatively high satisfaction 

Fig. 2  Suggestions for improving coordination, total and by level of care. Year 2022

 

Fig. 1  Reasons for a low perception of clinical coordination within the area, total and by level of care. Year 2022
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with their job in their organisations fell significantly at 
both levels of care (PR: 0.91, CI95% 0.89–0.93) [Table 3].

Discussion
Improving cross-level clinical coordination is essential 
for healthcare systems based on PC, given the increas-
ingly complex health needs of the patients, which often 
require care by multiple professionals at different levels of 
care [3, 4]. To address this challenge in recent years Euro-
pean healthcare systems have promoted the implementa-
tion of ICT-based coordination mechanisms as tools to 
improve communication and collaboration between pro-
fessionals, as well as accessibility, quality, and efficiency 
[37]. Moreover, the disruption generated by the COVID-
19 pandemic to the health services accelerated the intro-
duction of those mechanisms, among other measures, 
but their impact on clinical coordination and quality of 
care is unknown and needs to be analysed to guide future 
strategies and to contribute to increase health systems 
resilience. This is the first study that comprehensively 
analyse changes in the experience and perception of 
clinical coordination of PC and SC doctors, and related 
factors, in a NHS following the pandemic, allowing the 
identification of areas for improvement.

Results show, with some differences between levels, 
that in 2022 the experience of cross-level coordination 
of clinical information remained relatively high, with 
slight improvement, while the experience of coordina-
tion of clinical management showed both improvements 
and setbacks related to cross-level care consistency and 
patient follow-up. Cross-level accessibility continued to 
be low and, particularly access to PC has worsened. Like-
wise, the already low perception of clinical coordination 
in the healthcare area worsened. There were also setbacks 
in the organisational factors related to coordination, 
although there was an improvement in the use of some 
ICT-based coordination mechanisms. In addition, inter-
actional and attitudinal factors worsened.

Changes in the experience of clinical coordination 
highlights some resilience but also the need for 
improvement measures
Despite the relatively high experience of coordination of 
cross-level clinical information that remained in 2022, 
there was a worsening of some aspects related to consis-
tency of care, such as tests repetition and contraindica-
tions and/or duplications of prescribed treatments, which 
should have improved with the increased use of the ICT-
based coordination mechanisms (EMR, electronic con-
sultations). This is probably related, on the one hand, 
to the difficulties reported such as, technical problems 
or outdated or contradictory information [38] and on 
the other hand, to the uneven implementation through-
out the healthcare areas [39, 40] due to the diversity of 
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service provision that characterises the Catalan NHS 
[52–54], pointing out the difficulties of implementing 
shared ICT-based coordination mechanisms and the 
efforts to overcome them [15, 25, 28]. Therefore, it is nec-
essary for the health authority to address the problems 
related to the interoperability and uneven implementa-
tion of EMRs and electronic consultations [41, 42], pro-
moting, in collaboration with the different stakeholders, 
the implementation of a single electronic health record 
throughout the territory, on which the rest of the ICT-
based coordination mechanisms are based [43, 44].

Regarding clinical management coordination, there 
was an improvement in the agreement on prescribed 
treatments, consultation of doubts by PC and recom-
mendations made by SC that could be related to the 
increase in the use of electronic consultations through 
the EMR, whose main use is to request the clinical opin-
ion of colleagues in their area of expertise [11, 17]. How-
ever, it seems to be insufficient to improve the limited 
joint definition of individualized treatments plans, which 
fell even more in 2022. This could be explained by that 
shared management of patients with complex needs 
requires other types of direct synchronous feedback 
mechanisms (e.g., telephone consultations, joint clinical 
case conferences) [11, 43, 44]. The results of the study 
show precisely that the low mutual knowledge reported 
by doctors before the pandemic has been intensified, 
among others, because of the backlog in the use of mech-
anisms that allow direct contact such as joint clinical case 
conferences and the high staff turnover that healthcare 
organisations have faced during the pandemic [45], mak-
ing interaction between professionals even more difficult.

The COVID-19 added pressure to healthcare profes-
sionals [8, 19] by increasing work overload with subse-
quent mental stress and exhaustion, especially in PC [46, 
47], and may have contributed to the increase of inade-
quate referrals reported by PC and SC doctors. On the 
one hand, some studies have shown that it may be more 
difficult for mentally stressed and exhausted doctors to 
perform an adequate anamnesis [48, 49] and thus make 
proper referrals and, on the other, the increased use of 
ICT-based mechanisms may have exacerbated the stress 
[50, 51] and increased the unnecessary referrals to SC to 
release work overload [52]. Moreover, as some of the PC 
doctors reported that SC doctors refused referrals with-
out explanation, the lack of proper feedback could lead 
to repeated unnecessary referrals. So, further research 
is needed to analyse more in-depth the factors related 
with this worsening, as well as, to promote strategies to 
improve the working environment of professionals, since 
it might have a negative impact on coordination and 
quality of care.

Finally, the results show an important decrease in the 
already limited accessibility between levels before the 

pandemic, with long waiting times to SC, and, particu-
larly to PC. These results are in line with the available 
evidence [20, 21, 30, 31] that analyse the consequences 
of the measures introduced during the pandemic (elec-
tive procedures postponed, resources redirected to 
COVID-19 care, shift to telemedicine, etc.) [8, 20, 37, 53], 
that affected the functioning of health services already 
under pressure (and underfunded) due to the auster-
ity measures introduced during the last financial crisis 
[16]. These results call into question the effectiveness of 
measures that were put in place to improve accessibility 
during the pandemic, such as the use of electronic con-
sultations between levels [16]. In this regard, some stud-
ies have linked their use to increased barriers of access to 
SC, as SC doctors could refuse face-to-face referrals until 
additional tests were performed, among others [54]. It is 
also necessary to strengthen access to PC, among others, 
by promoting reorganisation plans in PC that includes 
mixed face-to-face/telematic consultations and opti-
misation of resources, so that it can properly act as the 
gatekeeper to the NHS and coordinator of patients care 
throughout the healthcare process [8].

Reduction in the poor perception of cross-level clinical 
coordination may be related to setbacks in organisational, 
interactional, and attitudinal factors during and after the 
pandemic
Despite maintenance or improvement in some aspects 
of the experience of clinical coordination between lev-
els, there was a significant worsening in the percep-
tion of coordination in the healthcare area, already low 
before the pandemic, especially among SC doctors. This 
is congruent with a survey carried out with PC doctors 
of Catalonia during the first waves of the pandemic that 
showed a perception of lack of coordination, especially 
with emergency rooms and hospital outpatient care [32]. 
The results of the analysis of changes in factors related 
to coordination show that this drop may be related to: 
(1) the decrease in the use of synchronous coordina-
tion mechanisms such as joint clinical case conferences 
that facilitate direct communication, collaboration, and 
mutual knowledge [55]; (2) the decrease in institutional 
support to provide the appropriate conditions for coor-
dination (time, common objectives, etc.); (3) the decrease 
in job satisfaction, also described in the literature [32, 
56], and in addition to the above-mentioned factors, to 
the general worsening of working conditions and the 
burnout to which they are subjected [56, 57], especially 
in primary care [32]. The worsening of all these fac-
tors, which would have been exacerbated during the 
first waves of the pandemic, does not seem to have been 
reversed in the subsequent phases. Therefore, it is neces-
sary to further analyse the causes of the high job dissatis-
faction of professionals and organisational factors such as 
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institutional support, to promote the implementation of 
strategies for their improvement.

Improving doctors’ mutual knowledge and existing 
coordination mechanisms: strategies proposed by doctors 
to improve cross-level coordination
Results on doctors’ suggestions to improve clinical coor-
dination between levels referred to improving organisa-
tional and interactional factors and are consistent with 
previous results [58], highlighting the way forward and 
the relevance of involving professionals in the selection 
and design of interventions [59]. First, they suggested 
the implementation of mechanisms that promote direct 
communication and knowledge between professionals, 
essential factors to improve the experience and percep-
tion of coordination [60, 61]. Although ICT-based coor-
dination mechanisms (e.g., shared EMR or electronic 
consultations) have been introduced to address this issue 
[28], due to their potential for improving transfer of clini-
cal information and communication between profession-
als [17, 38], they need to be used in combination with 
others that allow verbal communication, feedback and 
standardisation of processes [40, 55, 58, 62] -specifically 
joint clinical case conferences, direct synchronous com-
munication channels (telephone) between PC and SC 
and shared protocols-, even though they are more time 
consuming, they allow to establish common clear path-
ways of diagnosis and treatment and collaboration [40, 
55]. Hence, the importance of facilitating an organisa-
tional environment that allows their proper use: time and 
an increase in needed resources [63].

Second, they suggested the improvement of the existing 
coordination mechanisms, in keeping with the evidence 
that difficulties -especially those affecting interoperability 
and safety- can discourage their use and limit the impact 
on clinical coordination [38, 42, 51]. Interventions for 
improving clinical coordination are often introduced but 
are not designed or evaluated in a participatory way [64], 
although the involvement of professionals in the process 
can be relevant to correct deficiencies or difficulties that 
may arise and generates greater acceptance, increasing 
its sustainability over time [65]. In short, results show 
the need for development of multicomponent strategies 
that include the participation of professionals in the iden-
tification of difficulties and design of mechanisms, since 
their involvement is key to adapt the strategies to the 
conditions and needs of each context to ensure that they 
can be properly implemented [59].

One of the potential limitations of this study is that 
there may have been a selection bias due to the self-
administered nature of the questionnaire and the non-
probabilistic sampling of the areas. Nevertheless, the 
characteristics of the sample were similar to the universe 
of doctors in the Catalan NHS [66–68] and the diversity 

of the health areas of the Catalan Health System was rep-
resented. Finally, a drop in participation in 2022, which 
may have been influenced by the critical time in which 
the survey was conducted, the beginning of the recovery 
after the increase in infections by the omicron variant of 
COVID-19 [69]. Nevertheless, the participation rate was 
within the expected range for an online survey [70].

Conclusions
The COVID-19 pandemic was a challenging milestone 
that put a great pressure on health systems. It led to the 
rapid adoption of strategies to ensure healthcare to the 
population such as ICT-based coordination mechanisms. 
However, its impact on clinical coordination is unknow. 
This study analysed the changes in the different dimen-
sions of cross-level clinical coordination and related fac-
tors that occurred in the Catalan NHS after the pandemic. 
Its results help to identify areas of improvement and make 
recommendations that are also useful for others NHS.

Even though there was an increased use of coordina-
tion mechanisms such as shared EMRs or electronic 
consultations and an improvement in some elements 
of coordination of clinical information and of clinical 
management probably related to a greater use of these 
mechanisms, other aspects of coordination such as the 
adequacy of referrals and accessibility between care lev-
els have worsened, contrary to expected. Therefore, fur-
ther evaluation of the impact of ICT-based coordination 
mechanisms on care coordination, and the barriers and 
facilitators associated to its use, is needed. Likewise, par-
ticular attention must be paid to other issues that wors-
ened and are associated to the low perception of general 
coordination seen such as institutional support for coor-
dination, knowledge between doctors, and job satisfac-
tion, as well as to the contextual elements that give rise to 
them and that have intensified following the pandemic, 
such as increased waiting lists, work overload, high staff 
turnover and worse working conditions.

In consequence, decision makers and managers would 
have to prioritise participatory strategies that facilitate 
direct communication and knowledge between profes-
sionals and to foster an organisational climate that facili-
tates its implementation and sustainability, as well as to 
address the difficulties detected in the existing ones. It 
is also necessary to encourage support and protection 
policies for healthcare professionals and services that 
improve the working environment, promote cross-level 
clinical coordination, and guarantee quality and efficient 
care for more resilient NHS.
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