Lovasi et al. Perioperative Medicine (2024) 13:18 Perioperative Medicine
https://doi.org/10.1186/513741-024-00373-z

: : : ®
Acute Pain Services and pain-related R

patient-reported outcomes in Hungarian
hospitals

Orsolya Lovasi'’, Péter Gaal??, Krisztian Frank* and Judit Ldm?°

Abstract

Background Postoperative pain management is an important part of surgical care, where Acute Pain Service offers
added value in terms of patient outcomes and costs. The technology, however, has hardly been adopted in Hun-
gary, with only two hospitals operating Acute Pain Service and whose performance has not been evaluated yet. This
research compared pain management outcomes of surgical, orthopedic, and traumatology patients in Hungarian
hospitals with and without Acute Pain Service.

Methods We recruited 348 patients, 120 in the APS group and 228 in the control group, whose experience was sur-
veyed with an adapted version of the American Pain Society Patient Outcome Questionnaire. The questionnaire
covered pain intensity, pain interference with physical and emotional functions, side effects, patient satisfaction,
information received, and participation in treatment decisions. The differences were analyzed by Fisher's exact test
and Mann-Whitney U test.

Results The APS group showed better results with lower pain intensity scores regarding worst postoperative pain
(x*=18.919, p=0.0043). They reported less pain interference with activities in bed (y*=21.978, p=0.0006) and out of
bed (x*=14.341, p=0.0129). Furthermore, patients in the APS group experienced fewer pain-management-related
side effects, like nausea (x>=15.240, p=0.0101), drowsiness (x> = 26.965, p=0.0001), and dizziness (x*= 13.980,
p=0.0124). However, patient information (x*=3.480, p=0.0945) and patient satisfaction (x>=5.781, p=0.2127) did
not differ significantly between the two groups.

Conclusions Our findings confirm earlier international evidence on the benefits of Acute Pain Service in postop-
erative pain management and support the wider adoption of the technology in Hungarian hospitals. Nevertheless,
close attention should be paid to patient information and involvement as better outcomes alone do not necessarily
increase patient satisfaction.
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Background

Although significant progress has been made, achiev-
ing optimal postoperative pain management has been
challenging for healthcare providers for decades
(Sinatra 2010, Ahmed & Yasir 2015, van Boekel et al.
2015, Erlenwein et al. 2016, Zaccagnino et al. 2017).
Inadequate pain relief is documented to increase mor-
bidity, mortality (Meissner et al. 2008; Torabi Khah
et al. 2020), drug consumption, medical treatment
costs (Hayes & Gordon 2015, Petti et al. 2018; Pozek
et al. 2018), the number of hospital readmissions,
and the associated costs of reduced capacity to work
(Pozek et al. 2018; Torabi Khah et al. 2020), while it is
also detrimental to patient safety and decreases patient
satisfaction (Torabi Khah et al. 2020).

The quality of postoperative pain treatment may
improve in those hospitals, where, along with the deploy-
ment of up-to-date anesthesiology techniques and drugs,
pain management is organized and operated by a multi-
disciplinary team of health professionals, the so-called
Acute Pain Service (APS) (Stamer et al. 2002; van Boekel
et al. 2015, Webb & Kim 2018). Better patient outcomes
(Kersting et al. 2020), including reduced pain intensity
(Lee et al. 2010; Fang et al. 2021), decreased anxiety about
pain (Jepegnanam et al. 2021), and declining opioid con-
sumption (Edwards et al. 2020; Stamer et al. 2020), have
been reported. The uptake of the technology seems to be
associated with the more frequent use of up-to-date pain
relief procedures, such as patient-controlled analgesia
(PCA) (Tawfic et al. 2021).

The technology has been pioneered by Ready et al.
(Ready et al. 1988), and many hospitals followed suit
worldwide (Stamer et al. 2020). Although the per capita
costs of pain relief were found to be higher, APS could
work more efficiently (Lee et al. 2010) as a result of early
mobilization, early discharge, and better patient out-
comes (Deni et al. 2019). The actual costs of care, how-
ever, depend on the organizational culture, the type of
surgical patients attended, and the payment system in
place (Sun et al. 2010).

Pain teams could be operated by an anesthesiologist
(Miaskowski et al. 1999; Said et al. 2018), but there are
also nurse-based and anesthesiologist-supervised teams
(Goldberg et al. 2017; Edwards et al. 2020). Anesthesiolo-
gist residents (Borracci et al. 2016), and certified regis-
tered nurse anesthetists could also be involved (Edwards
et al. 2020; Fang et al. 2021). As the technology evolved,
the involvement of other health professionals, such as
pharmacists, surgeons, physiotherapists, psychiatrists,
and psychologists, has also been recommended by vari-
ous guidelines (Sinatra 2010; Upp et al. 2013; Rockett
et al. 2017). Nevertheless, the structure and composition
of APS can vary depending on the health system context
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(Sinatra 2010; Stamer et al. 2020; Tawfic et al. 2021). An
APS should provide a 24/7 service, develop pain manage-
ment protocols, train the health care staff and patients,
and regularly assess and document pain as well as organ-
ize clinical audits on a regular basis (Stamer et al. 2002,
2020; Upp et al. 2013).

As far as Hungary is concerned, the topic has remained
mostly unexplored until recently (Lovasi et al. 2020).
Our previous research has shown that the technology
has hardly gained ground in the Hungarian health sys-
tem with only two hospitals having reported an estab-
lished APS, so far (Lovasi et al. 2021). This study takes
one step further by evaluating the performance of these
hospitals in terms of the postoperative pain relief of sur-
gical patients compared to a control group, whose mem-
bers were attended to in the traditional setting. The main
objective of the research is to establish whether there is
any difference between patient outcomes in hospitals
with and without APS. It is important to note in advance
that our results should be interpreted in the current con-
text and challenges of the Hungarian health system (Gaal
2005; Szigeti et al. 2019; Sz6cska et al. 2021).

Methods

Study design

We conducted a comparative study among hospitals with
and without APS to detect any differences in patient out-
comes of surgical cases from the general surgical, ortho-
pedic, and traumatology departments. The head nurses
of each department were verbally informed about the
study and were asked to hand over questionnaires to
40 selected patients per department, 24 h after surgery.
The nurses distributing and collecting the question-
naires were informed both verbally and in writing about
the aims of the survey and the inclusion and exclusion
criteria of patients to be surveyed. Patients meeting the
inclusion criteria were enrolled in the study consecu-
tively until reaching the predetermined numbers. All the
recruited patients received written information about
the aims and process of the survey with phone numbers
and e-mail addresses of the investigators. Questionnaires
were only included in the study if the patient met the
inclusion criteria and had given voluntary informed con-
sent. Ethical approval was obtained from the Scientific
and Research Committee of the Medical Research Coun-
cil (approval number: IV/7038-2/2020/EKU).

Native Hungarian speaking patients aged 18 years or
over, with a scheduled operation of general abdominal
surgery, thoracic surgery, breast surgery, and orthopedic
or trauma surgery at one of the aforementioned depart-
ments of the included hospitals, who were conscious and
responsive during the involvement process and had no
communication obstacles were eligible to participate in
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the study. Patients with cognitive impairment or demen-
tia, patients needing intensive care or being sedated after
surgery, and patients requiring emergency surgery were
excluded.

The questionnaire

Unidimensional scales measure only the intensity of
pain, therefore, whenever the circumstances allow, mul-
tidimensional scales should be chosen (Radnovich et al.
2014; Petti et al. 2018, Lovasi et al. 2022), such as the
American Pain Society Patient Outcome Questionnaire
(APS-POQ), which has already been applied in the case
of general surgery, urology, orthopedics, obstetrics, and
traumatology patients (Dihle et al. 2008, Brown et al.
2013, Zoéga et al. 2014, Botti et al. 2015, O’Donnell 2015,
Subramanian et al. 2016, Erden et al. 2018, Eshete et al.
2019) in the USA (Gordon et al. 2010), Denmark and
Australia (Botti et al. 2015), China (Wang et al. 2017),
Turkey (Erden et al. 2018), Norway (Dihle et al. 2008),
and Malaysia (Subramanian et al. 2016), albeit a Hun-
garian version has not been validated yet. In most cases,
the questionnaire can accurately measure postoperative
pain; however, its use is not recommended for sedated,
demented, non-communicative adults and children (Gor-
don et al. 2010, Lovasi et al. 2022).

The survey was conducted using an adapted version of
the APS-POQ. Its translation, language validation, and
adaptation were carried out by a team of anesthesiolo-
gists, surgeons, psychologists, and registered nurses. The
questionnaire was piloted among 20 patients, who did
not indicate any problems with interpretation.

The questionnaire covered the following areas: (1)
pain intensity and relief, (2) the interference of pain
with physical activity and sleeping, (3) the interference
of pain with the emotional state of the patients, (4)
pain-management related side effects, (5) participation
in treatment decisions, and (6) non-pharmacological
treatment strategies. Questions were rated on a scale
from 0 to 10 or from 0 to 100%.

Data collection

All the data were collected between 1 September 2020
and 15 March 2021. The ongoing COVID-19 pandemic
complicated the data collection process, as the capac-
ity of hospitals for elective surgical procedures had been
limited to free up beds for COVID-19 patients. Due to
a lack of dedicated research personnel, the head nurses
handed out paper-based questionnaires after informing
the patients about the study and obtaining their informed
consent to participate. Patients filled out the question-
naires without any help from the personnel. Participa-
tion was voluntary and anonymous, without any financial
compensation. We recorded the respondents’ age, sex,
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and socioeconomic status, the department where the
operation was performed, the number of previous sur-
geries, and the APS-POQ scores, as described before.
The collected data were recorded in an electronic data-
base for further processing and analysis.

Data analysis

During the data analysis, we compared the responses of
the patients receiving care under APS (APS group) with
the responses of patients, who were attended in the tradi-
tional setting (control group). The obtained scores on the
point and % scales were converted further into five cat-
egories: none (0 or 0%), mild (1-3 or 10-30%), moderate
(4—6 or 40-60%), severe (7—9 or 70-90%), and extreme
(10 or 100%).

Qualitative data were described in terms of frequencies
(number of cases), relative frequencies (percentages), and
score distributions. Quantitative data were expressed as
mean with standard deviation (+SD). The APS and con-
trol groups were compared in terms of frequencies and
scores using the Fisher’s exact test and the Mann—Whit-
ney U test, respectively. All statistical calculations were
done with the help of SPSS 25 (IBM, Armonk, NY, USA).
Significance values were corrected using the method of
Benjamini and Hochberg (Benjamini & Hochberg 1995),
and corrected “p” values lower than 0.05 were considered
statistically significant.

Results

A total of 348 completed questionnaires were included in
the study. The APS group had 120 patients from hospi-
tals operating an APS, while the control group had 228
patients with no APS. The two groups were comparable
in terms of socioeconomic characteristics. Most patients
were female, married or living with a partner, had com-
pleted secondary school education, and had at least one
previous surgery in both groups (Table 1). The only sta-
tistically significant difference between the two groups
was the level of education: the proportion of those with
the lowest level of education was significantly higher in
the APS group (y*=10.527, p=0.0146).

Pain intensity was significantly higher in the control
group, with 92.1% of the patients (n=210) having moder-
ate to extreme pain, and 65.1% of the patients (n=148)
were experiencing pain at least half the time on the first
post-operative day. In contrast, 83.3% of the patients
(n=100) receiving APS care had moderate to extreme
pain on the first postoperative day, and only 46.6% of the
patients (n=56) had pain more than half of the time, with
nobody indicating to experience severe pain constantly in
this group (Table 2). A larger proportion, 74.2% (n=289),
of patients in the APS group reported pain relief greater
than 60% compared to 61.9% of the patients (n=141)
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Table 1 Socioeconomic characteristics of recruited patients
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Variable APS group (n=120) Control group p
(n=228)
Age 604+16.6 583+14.1 U=11,524 p=0.0992
Gender Male 44.2% (53) 41.3% (94) x*=0.773 p=06796
Female 55.8% (67) 58.3% (133)
Unknown - 0.4% (1)
Education Primary 31.7% (38) 17.5% (40) X’=10527 p=0.0146
Secondary without graduation 27.5% (33) 30.7% (70)
Secondary with graduation 27.5% (33) 39.5% (90)
College/university 13.3% (16) 12.3% (28)
Marital status Single 14.2% (17) 1.0% (25) x*=3.009 p=0.5564
Married or living with partner 55.0% (66) 63.2% (14
Divorced 10.0% (12) 74% (1 7)
Widowed 20.8% (25) 18.0% (41)
Unknown - 0.4% (1)
Previous surgeries 28+24 24+23 U=12,255p=0.1339

Table 2 Comparison of pain intensity and satisfaction with pain management in the APS and control groups

Variable APS group (n=120) Control group p
(n=228)
Least painin 24 h No pain 20.8% (25) 7.0% (16) X°=25.793 p<0.0001
Low 47.5% (57) 40.8% (93)
Moderate 24.2% (29) 27.6% (63)
Severe 7.5% (9) 18.0% (41)
Extreme - 6.6% (15)
Worst pain in 24 h No pain 42% (5 0.9% (2) *=18919 p=0.0043
Low 12.5% (15) 7.0% (16)
Moderate 30.8% (37) 21.9% (50)
Severe 42.5% (51) 46.9% (107)
Extreme 10.0% (12) 23.3% (53)
Experiencing strong pain Never 10.0% (12) 2.2% (5) X°=25.142 p<0.0001
Smaller part 434% (52) 32.9% (75)
Half the time 30.8% (37) 33.8% (77)
Larger part 15.8% (19) 23.7% (54)
Constantly - 74% (17)
Pain relief No relief 0.8% (1 1.3% (3) XZ:9.475 p=0.0632
Poor 4.2% (5 12.7% (29)
Medium 19.2% (23) 24.1% (55)
Good 59.2% (71) 51.3% (117)
Complete relief 15.0% (18) 10.6% (24)

No answer

1.6% (2

in the control group. In the APS group, 15% of patients
(n=18) had complete pain relief, while in the control
group, it was only 10.6% (n=24), albeit these differences
were not statistically significant (y?>=9.475, p=0.0632).
The interference of pain with physical activities and
sleeping (Table 3) was reported to be significantly

worse in hospitals without APS regarding activities in
bed (y*=21.978, p=0.0006) and out of bed (y*>=14.341,
p=0.0129), but no statistically significant differ-
ence was observed regarding falling asleep (y*=9.749,
p=0.0655) and staying asleep (y*=5.983, p=0.2127).
In particular, the pain did not limit the movement of
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16.7% of the patients in bed (n=20), such as sitting up
and finding a comfortable position, in the APS group,
while in the control group, only 5.7% of the patients
(n=13) indicated the same. In contrast, we found only
a slight difference between the APS group and the con-
trol group in terms of the proportion of patients, who
experienced severe or extreme interference of pain with
activities in bed (45%, n=>54 versus 46.7%, n=106).
Furthermore, the pain did not interfere with the phys-
ical activities out of bed among 21.7% of the patients
(n=26) in the APS group, while the corresponding fig-
ure was 11.5% (n=26) in the control group. At the same
time, severe or extreme interference was reported by
50.8% of the patients (#=61) in the APS group and only
by 35.3% (n=80) in the control group. As far as falling
asleep and staying asleep are concerned, we found no
significant difference between the two groups, although
the proportion of patients indicating no interference
with either was higher in the APS group (25% and
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21.7%, respectively) than in the control group (11.9%
and 11.5%, respectively).

The interference of pain with the mental well-being of
patients was stronger in the control group than in the
APS group (Table 4). Only 6.6% of the patients (n=38) in
the APS group felt severe or extreme anxiety due to post-
operative pain, while 13.2% (n=30) reported the same in
the control group. In the APS group, only 14.2% of the
patients (n=17) reported severe or extreme levels of
helplessness, while 35.3% (#=80) reported so in the con-
trol group. We found a significant difference in terms of
the pain causing anxiety (y*=11.789, p=0.0374), fright
(Y*=13.221, p=0.0161), and helplessness (y*>=24.420,
p=0.0001), but not gloom (yY*=6.472, p=0.2127),
although a higher proportion of patients reported that
they had not felt depressed at all in the APS group (63.3%
vs. 53.3%).

Regarding the side-effects of pain treatment (Table 5),
there was no significant difference between the APS

Table 3 Proportion and number of patients having pain-related interference with different physical activities and sleeping in the APS

(n=120) and control groups (n=227)

None Mild Moderate Severe Extreme

APS Control APS Control APS Control APS Control APS Control
Activities in bed 16.7% (20)  5.7%(13) 30.0% (36) 17.6% (40) 35.0% (42) 322%(73) 15.0% (18) 29.1% (66) 3.3% (4) 15.4% (35)
Activitiesout of bed  21.7% (26) 11.5% (26) 350% (42) 18.1% (41) 21.7% (26) 27.8% (63) 158% (19) 172% (39) 58% (7) 254% (58)
Falling asleep 25.0% (30)  11.9% (27) 1.7% (38) 295% (67) 283% (34) 269% (61) 133% (16) 20.7% (47) 1.7%(2) 1.0% (25)
Staying asleep 21.7% (26) 11.5% (26) 36.7% (44) 278% (63) 24.2% (29) 264% (60) 16.7% (20) 189% (43) 0.8% (1) 154% (35)

Table 4 Proportion and number of patients having pain-related mood and emotional changes in the APS (n=120) and control

groups (n=227)

None Mild Moderate Severe Extreme

APS Control APS Control APS Control APS Control APS Control
Anxious 46.7% (56) 31.3% (71) 33.3% (40) 33.5% (76) 13.3% (16) 22.0% (50) 5.8% (7) 9.7% (22) 0.8% (1) 3.5% (8)
Depressed 63.3% (76) 53.3% (121) 22.5% (27) 30.4% (69) 10.8% (13) 8.4% (19) 2.5% (3) 48% (11) 0.8% (1) 1% (7)
Frightened ~ 55.0% (66)  39.2% (31) 258% (31)  29.1% (66)  15.0% (18)  17.6% (40)  4.2% (5) 10.1% (23)  0.0% (0) O%( )
Helpless 35.8% (43) 18.1% (41) 27.5% (33) 26.0% (59) 22.5% (27) 20.7% (47) 12.5% (15) 24.7% (56) 1.7% (2) 10.6% (24)

Table 5 Proportion and number of patients having pain-management-related side-effects in the APS (n=120) and control groups

(n=228)

None Mild Moderate Severe Extreme

APS Control APS Control APS Control APS Control APS Control
Nausea 82.5% (99) 63.2% (144)  11.7% (14)  224% (51)  2.5% (3) 7.0% (16) 33%(4)  53%(12) 0.0% (0) 2.2%(5)
Drowsiness 62.5% (75) 35.1% (80) 17.5% (21) 27.2% (62) 15.0% (18) 20.2% (46) 4.2% (5) 13.2% (30) 0.8% (1) 4.4% (10)
Itching 90.0% (108) 82.0% (187) 3.3% (4) 10.5% (24) 4.2% (5) 3.5% (8) 1.7% (2) 1.8% (4) 0.8% (1) 2.2% (5)
Dizziness 75.0% (90) 57.0% (130) 15.0% (18) 28.9% (66) 8.3% (10) 7.9% (18) 0.8% (1) 4.4% (10) 0.8% (1) 1.8% (4)
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and the control group in the case of itching (y*=6.584,
p=0.1604), but the APS group achieved signifi-
cantly better results in the case of nausea (y*=15.240,
p=0.0101), drowsiness (y*=26.965, p=0.0001), and
dizziness (y>=13.980, p=0.0124). In particular, 3.3% of
the patients (n=4) in the APS group reported severe
or extreme nausea, while 7.5% of the patients (n=17)
did so in the control group. The frequency of severe or
extreme drowsiness was three times higher in the con-
trol group with 17.6% (n=40), as opposed to 5% (n=6)
in the APS group. Furthermore, the prevalence of severe
and extreme dizziness was almost four times higher in
the control group (6.2%, n=14) than in the APS group
(1.6%, n=2).

The involvement of patients in treatment decisions
was not significantly different between the two groups
(Y*=1.605, p=0.8130), and the satisfaction of patients
was not associated with the presence or absence of
APS (*=5.781, p=0.2127), either, albeit 5.8% of the
patients (n=13) were dissatisfied or highly dissatisfied
with pain treatment in the control group, while only
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1.6% of the patients (n=2) reported the same in the
APS group (Table 6).

As far as patient information is concerned, we found no
significant difference between the two groups (y*=3.480,
p=0.0945); however, the information received was per-
ceived as significantly more helpful in the control group
(x*=10.926, p=0.0423) than in the APS group (Table 7).

Finally, the difference between the two groups
was found to be statistically significant in terms of
non-pharmacological pain management methods
(Y*=33.795, p<0.00001), with patients in the APS
group using non-pharmacological pain management
techniques more often. Patients in the APS group were
also encouraged to use these techniques more fre-
quently; nevertheless, this difference did not prove to
be statistically significant (y>=6.816, p=0.0519). The
respondents mentioned cooling with a cold poultice
as far the most frequently applied method, followed by
distraction, deep breathing, physical activity/walking,
praying, and listening to music to a lesser extent, while
a few other options were also specified by the patients,

Table 6 Comparison of pain relief and satisfaction with pain management in the APS and control groups (N=348)

Variable APS group (n=120) Control group (n=228) p
Participation No participation 12.5% (15 14.0% (32) ¥’ =1.605p=0.8130
Mild 11.7% (14 12.7% (29)
Moderate 17.5% (21 21.0% (48)
Heavy 29.2% (35 23.4% (54)
Full participation 27.5% (33 27.5% (64)
No answer 1.6% (2) 0.4% (1)
Satisfaction Extremely dissatisfied - 1.8% (4) X’'=5781p=02127
Dissatisfied 1.6% (2) 4.0% (9)
Intermediate 9.2% (11) 11.4% (26)
Highly satisfied 41.7% (50) 31.1% (71)
Totally satisfied 46.7% (56) 50.4% (115)
No answer 0.8% (1) 1.3% (3)

Table 7 Comparison of patient information about pain management in the APS and control groups (N=348)

Variable APS group (n=120) Control group p
(n=228)
Informed No 22.5% (27) 14.5% (33) X°=3.480 p=0.0945
Yes 77.5% (93) 85.1% (194)
No answer 0.4% (1)
Usefulness of information received No information received 22.5% (27) 14.5% (33) XZ: 10.926 p=0.0423
Lightly 1.6% (2) 2.6% (6)
Moderately 10.0% (12) 16.7% (38)
Highly 39.2% (47) 28.5% (65)
Fully 26.7% (32) 37.3% (85)
No answer 0.4% (1)
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including finding a comfortable posture, having a con-
versation, playing cards and physiotherapy (Table 8).

Discussion

This research aimed to explore whether surgical
patients in Hungarian hospitals with APS have bet-
ter outcomes in terms of postoperative pain relief. We
assessed how much postoperative pain interfered with
the daily activities of patients, their emotions and men-
tal health, as well as the side effects of pain treatment,
satisfaction with the care, the use of non-pharmacolog-
ical treatment, and to what extent they were informed,
encouraged, and involved in treatment decisions.

Table 8 Comparison of non-pharmacologic pain management
technigues used in the APS and control groups (N=347)

Non-pharmacologic pain APS group (n=120) Control
management techniques group
(n=227)
Cold poultice 65.8% (79) 30.4% (69)
Heat treatment 0.8% (1) 0.9% (2)
Deep breathing 17.5% (21) 19.2% (18)
Distraction 17.5% (21) 12.3% (28)
Imagery or visualization - 1.8% (4)
Massage 1.6% (2) 0.9% (2)
Meditation 1.6% (2) 3.1% (7)
Relaxation 2.5% (3) 3.1% (7)
Physical activity/walking 15.8% (19) 57% (13)
Hearing music 9.2% (11) 9.3% (21)
Praying 12.5% (15) 7.1% (16)
Other 1.8% (2) 2.7% (6)

Page 7 of 11

Our findings show that patients handled by an APS
achieved better results in most of the areas of pain man-
agement (summarized in Table 9), even though Hungary
has hardly any tradition in the technology with only two
hospitals reporting a fully established APS previously
(Lovasi et al. 2021). In particular, we found that the
patients experienced lower pain intensity of shorter dura-
tion in hospitals with APS than in the control group, the
impact of pain on the physical activity of patients was sig-
nificantly less characteristic in the APS group, and except
for gloom, they experienced negative emotions (anxiety,
fright, and helplessness) less frequently. The same applies
to the side effects of pain treatment except for itching,
and the results were also better in terms of encouraging
and using non-pharmacological pain relief techniques
in the APS group. Furthermore, we also detected better
results in favor of the APS group considering falling and
staying asleep and the effectiveness of pharmacological
and non-pharmacological pain relief, but in these cases,
the two groups did not differ significantly. In addition to
the aforementioned exceptions, we found no statistically
significant difference between the two groups in terms of
patient involvement and patient satisfaction. Finally, the
control group fared better regarding patient information.

In most cases, our results agree with the published
research evidence. For instance, Lee et al. (Lee et al. 2010)
found that the level of pain in rest was lower among
patients, cared for by APS, while according to Gould
et al. (Gould et al. 1992) pain scores measured with the
visual analog scale decreased remarkably after the intro-
duction of APS at general surgery wards. More recently
published studies also confirmed that the intensity of
postoperative pain among surgical patients decreased
after the introduction of any type of APS (Miaskowski

Table 9 Summary of significant differences found in the present study

Variable

Difference

Least pain in postoperative 24 h

Worst pain in postoperative 24 h

Experiencing strong pain in postoperative 24 h
Pain-related interference to activities in bed

Pain-related interference to activities out of bed
Development of pain-related anxiety

Development of pain-related fear

Development of pain-related helplessness

Development of pain-management-related nausea
Development of pain-management-related itching
Development of pain-management-related dizziness
The usefulness of information received about pain management
Non-pharmacologic pain-management techniques used

Lower pain intensity scores reported in the APS group

Lower pain intensity scores reported in the APS group

A smaller part of the time experiencing strong pain reported in the APS group
Lower interference scores reported in the APS group

Lower interference scores reported in the APS group

Lower scores reported in the APS group

Lower scores reported in the APS group

Lower scores reported in the APS group

Lower scores reported in the APS group

Lower scores reported in the APS group

Lower scores reported in the APS group

Higher scores reported in the control group

More patients reported using non-pharmacologic pain-management tech-

niques in the APS group
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et al. 1999; Mitra et al. 2020; Fang et al. 2021). Regard-
ing the impact of pain on physical mobility, Mitra et al.
(Mitra et al. 2020) found that pain limited the everyday
activities significantly more of patients who were treated
by an APS. Several studies agree that patients cared for by
APS could expect better outcomes, such as more effec-
tive pain relief, greater satisfaction, and less opioid con-
sumption (Miaskowski et al. 1999; van Boekel et al. 2015;
Said et al. 2018, Webb & Kim 2018), and the same applies
to pain-induced negative emotions (Mitra et al. 2020).
Our results are in agreement with previous studies,
which have shown that postoperative pain-related anxi-
ety, gloom, fear, and helplessness are less common among
APS treated patients, especially if a psychologist is also
part of the team (Jepegnanam et al. 2021). It is important
to point out that, with the exception of gloom, the results
of our APS group were significantly better in terms of
mental well-being, although the studied Hungarian APS
team only comprised of physicians and nurses, but no
psychologist (Lovasi et al. 2021).

Furthermore, our findings show that side effects were
more common among patients who received regular care,
which again confirms the previously published evidence.
According to the international literature, the frequency
of nausea and vomiting decreased, when patients were
cared for by APS (Miaskowski et al. 1999; Mitra et al.
2020; Fang et al. 2021). Itching, drowsiness, and urinary
retention were also found less typical among patients
handled by an APS (Miaskowski et al. 1999; Werner et al.
2002; Mitra et al. 2020). Although we have not examined
opioid consumption, several studies demonstrated that
APS can reduce the use of opioid medication, thereby
reducing side effects and shortening hospital length of
stay (Said et al. 2018, 2021; Edwards et al. 2020). Con-
sequently, APS also represents a new opportunity to
improve care for patients with chronic pain or opioid
dependence (Miclescu et al. 2017).

Although our results are also encouraging regarding
non-pharmacological pain relief strategies, the study
highlights the lack of physiotherapists in the Hungarian
APS teams (Lovasi et al. 2021), as only one patient indi-
cated receiving help from a physiotherapist. Physiothera-
pists have a wide range of relevant knowledge and skills
in connection with pain relief, such as individual move-
ment therapy, transcutaneous electrical nerve stimula-
tion, manual therapy, and massage, that could improve
the physical condition, mobilization, and mental health
of patients, the latter by contributing to the prevention
of pain-induced negative emotions (Robinson et al. 2019;
Thacker et al. 2021).

There are complex patient outcomes, like patient satis-
faction, which are influenced by APS, but it is challeng-
ing to find clear causal associations (Stamer et al. 2020).
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For instance, it is well known that lower pain intensity
does not automatically improve patient satisfaction
(Werner et al. 2002). Other factors, such as proper com-
munication, appropriate information, and involvement
in decision making, play a more important role (Nielsen
et al. 2012; Siu et al. 2019), and we can add comfortable
ambiance and good quality nutrition, too (Stamer et al.
2020). As the APS in our research did not perform bet-
ter regarding the information received by patients and
the involvement of patients in pain-management-related
decision making, patient satisfaction might have been
affected by these. The Hungarian teams have a short his-
tory only with less developed and established task shar-
ing and team communication (Lovasi et al. 2021), which
could also explain the less favorable results regard-
ing patient information, involvement, and satisfaction.
Patient information seems to be the weak point of the
system as patients traditionally turn to the ward nurses
with pain relief problems and may continue to do so even
in hospitals with APS. Furthermore, the APS group had
a higher proportion of people with lower education lev-
els, which might also contribute to the observed results,
and the impact of the pandemic should also be men-
tioned (Dey & Malik 2021), which diverted the resources
from regular care. This further aggravated the human
resource shortages, which the Hungarian health system
had already struggled with (Gadl et al. 2011, Girasek et al.
2016, 2017; Sz6cska et al. 2021).

Our study had some limitations. We must note first the
limitations of the study design. Not all variables can be
controlled in a real-life hospital environment; thus, the
results might merely be associative in some cases rather
than casual. Furthermore, in the absence of sufficient
funding, we were not able to employ research assistants
in the hospitals; therefore, the research was coordinated
by head nurses locally. This might have had an influence
on patient selection and data collection. The implementa-
tion of the study was made more difficult by the evolving
COVID-19 pandemic, which diverted the attention and
capacities of the participating institutions away from reg-
ular care, and we were not able to gather data from all of
the planned hospitals. Another limitation is that we were
able to include the relevant departments of a single hos-
pital operating APS in the study, which means that data
came from only one department of surgery, orthopedics,
and traumatology each. Since we compared the data of
the patients of county hospitals with very similar param-
eters, providing the same level of healthcare. Regardless,
we tried to collect data on the type of surgery and the
type of pain management used on an anonymized form,
which would have been filled out by the competent sen-
ior nurse. Presumably due to the overload caused by the
ongoing pandemic, not enough care was taken to fill out
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the form completely; therefore, the data was so incom-
plete that it prevented us from processing it.

Conclusions

In line with the international literature, this study found
several important differences in the patient outcomes of
surgical cases, such as pain intensity, pain-related move-
ment limitations, pain-induced negative emotions, side
effects, and non-pharmacological pain treatment meth-
ods, in hospitals with and without APS, in favor of the
latter group. In contrast, no statistically significant dif-
ference was observed regarding patient involvement and
satisfaction, while patient information was found to be
more useful by patients in the traditional setting.

Our results confirmed that APS is a useful technol-
ogy in pain management, which delivers good results
in the Hungarian hospital setting and in the Hungarian
health system context, too. The established teams seem
to be making good progress, but there are areas for fur-
ther improvement. More attention should be paid, for
instance, to work organization, so that patients are
offered enough time to obtain helpful information and
more opportunity to be involved in the decision-making
regarding their care. Nevertheless, APS will unlikely gain
further ground fast in the Hungarian hospital system, if
policymakers provide little support in terms of financing,
organization, and governance.

Abbreviations
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